“There is need to establish a new science … one that compares the
mechanics of social science and social movement with
thermodynamics. In doing so, the human mind obeys the feeling that
he has the web link and continuity of natural phenomena. It will be then
possible to determine more accurately the specific content of this new
science and to classify the essential elements, which will then serve as
a touchstone of human theories.”
— Maurice Hauriou (1899), Lessons on Social Movement
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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)

1-682
683-1352
1353-2058
2059-2750
2751-3444
3445-4064
4065-4762
4763-5466
5467-5986
5987-6496

(686-pgs)
(674-pgs)
(710-pgs)
(696-pgs)
(698-pgs)
(624-pgs)
(702-pgs)
(708-pgs)
(524-pgs)
(514-pgs)

The following are four addendum books, the first two embedded into EoHT.info, the third a JHT pdf, the fourth a
precipitate of the 2008 IQ:200+ rankings, scheduled to be published (estimated page count shown) as
accompaniments to the encyclopedia set:

Elective Affinities: Illustrated, Annotated, and Decoded | 280-pgs
Morality Squared: Religion Dissolved in Nitric Acid | 70-pgs
Shannon Thermodynamics: Science’s Greatest Sokal Affair | 120-pgs
500 Greatest Geniuses: Ranked by IQ | 250-pgs
The total print set is meant as a backup hardcopy of the online version; a repercussion of which, being that, in the
conversion process, robust editing of the latter is limited; noticeable areas being: hyperlinks removals, justified
paragraphs, among slight issues; as the total set—online and print—is meant only as a tool, according to which
functionality takes precedence over tool presentation. The following quote seems to encapsulate the gist of the
content of Hmolpedia:

“To be master of any branch of knowledge, you must master those which lie
next to it; and thus, to know anything — you must know all.”
— Oliver Homes (1886), American jurist

In 1957, Keith Burton, when asked why he found publication increasingly difficult following the publication of his
famous 1957 tables of "Free Energies of Formation—of chemical species, general and biochemical—from the
Elements", replied: “of the impossibility of saying anything without saying everything.” Thims, likewise, would prefer
to say simply that ‘humans, like smaller textbook chemicals, have free energies of formation, per state of existence’,
which quantitatively defines the thermodynamical nature one’s state of ‘being’, as a person, with a simple citation to
‘see: Burton (1957) for biochemical species [an antiquated term] and Lewis (1923) for general methodology’, and that
these tables can be used cogently to predict, guide, and or predetermine human reaction pathways, or the
feasibilities of future states of existence, but such a result is not palatable to the general public, whose mindset is
largely anchored in the paradigm hues of ancient mythologies, e.g. Aristotelian models of purpose, a turn of mindset
requisite to a modification of five thousand plus years of ingrained beliefs; hence Hmolpedia is elaboration on details
of explicits. The content of Hmolpedia, in short, is a corpus of footnotes to a change of beliefs.

“One’s beliefs or theological holdings can be divided into two classes: those
for which a man would go to the stake, and those for which a man would not
go to the stake.”
— Edwards A. Park (c.1870), American moral philosopher

Knowledge, in the discerning words of Francis Bacon, is power. Power, in the quantifications of James Watt, is work
per unit time. Work, in the unimpeachable formulations of Gustave Coriolis, is the result of a force moving a body
through unit distance. Force, as defined by the illustrious Newton, is influence—mediated via field particle exchanges
(in modern terms)—that tends to change the state of rest of a body or its uniform motion in a straight line. The body
of interest herein is the light-stimulated power (knowledge) animated CHNOPS+20 molecular body or phase reading
these words.
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Isaac, Joel
In hmolscience, Joel Isaac (c.1975-) is an English historian noted for his work on
detailing some of the intricacies of the Harvard Pareto circle. [1]

Education
Isaac completed his BA and MA at the Royal Holloway, University of London, and his
PhD from the University of Cambridge. In 2007, Isaac was a lecturer in American
History at Queen Mary, University of London. Currently, Isaac is a lecturer in the history
of modern political thought at department of history, University of Cambridge.

References
1. (a) Isaac, Joel. (2008). “The Harvard Pareto Circle Revisited” (pdf), Seminar in Political
Thought and Intellectual History, PolThought.cam.ac.uk.
(b) Isaac, Joel. (2012). Working Knowledge: Making the Human Sciences from Parsons
to Kuhn (§2: The Harvard Pareto Circle, pgs. 63-91; Gibbs, 66-69, 73). Harvard
University Press.

External links
● Joel Isaac (faculty) – University of Cambridge.

Isenkrahe, Caspar
In hmolscience, Caspar Isenkrahe (1844-1921) was a German physicist noted, in
religious thermodynamics, for his circa 1910s Christian apologetics publications, which
tended to use entropy as an ontic opening like argument or proof for the existence of
god. (Ѻ)

Overview
In 1910, Isenkrahe, in his booklet Energy, Entropy, and the Beginning and End of the
Universe, presented a systematical and critical investigation of the entropic argument
in order to clarify precisely on which preconditions the argument rested. Isenkrahe
actively participated in the debate over entropy and theology, particularly on the
subject of the entropic proof of God's existence. [1] Most of his articles and books
tended to focus on the intersection of physics and Christianity. His commentary
included discussions of William Thomson's views of heat death, among others. In 1915,
Isenkrahe, in a book, discussed, via detailed and systematic account—but would not
accept—the entropic argument as a proof for god’s existence; he argued that the
cosmological proof, as usually stated, rested on contradictions and erroneous reasoning, from which he concluded
that it was in need of an improved, more exist formulation.

Education
From 1870 to 1911, Isenkrahe was a physics professor at Gymnasium schools in Krefeld, Bonn, and Trier.

References
1. (a) Isenkrahe, Caspar. (1910). Energy, Entropy, and the Beginning and End of the Universe (Energie, Entropie,
Weltanfang und Weltende). Trier.
(b) Kragh, Helge. (2008). Entropic Creation: Religious Contexts of Thermodynamics and Cosmology (Isenkrahe, 17+
pgs). Ashgate Publishing, Ltd.
2. Kragh, Helge. (2008). Entropic Creation: Religious Contexts of Thermodynamics and Cosmology (contradictions, pg.
86). Ashgate Publishing, Ltd.

External links
● Caspar Isenkrahe – Wikipedia.

Isentropic
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In thermodynamics, isentropic refers to a line on diagram or graph of equal entropy. The term was coined in 1873 by
American engineer Willard Gibbs and approved of and adopted by German physicist Rudolf Clausius in 1875. [1] In
1875, James Maxwell was using the term ‘isentropic’ as a synonym or thematic to William Rankine's 1859 term
adiabatic. [1]

References
1. (a) Gibbs, J. Willard. (1873). "Graphical Methods in the Thermodynamics of Fluids" (pg. 3), Transactions of the
Connecticut Academy, I. pp. 309-342, April-May.
(b) Clausius, Rudolf. (1879). The Mechanical Theory of Heat (pg. 68). London: Macmillan & Co.
References
2. Maxwell, James. (1875). “Letter to James Thomson”, July 8th; in The Scientific Letters and Papers of James Clerk
Maxwell (pgs. 230-31). Volume 3; 1874-1879.

External links
● Isentropic process – Wikipedia.

Islam
In religion, Islam (CR:62) is the Quranic version of
Abrahamic theology (i.e. monotheistic Anunian
theology), the description of which, described in
the Quran, are believed to be the spoken words
of a god, named Allah, enunciated over the
course of 40-years, from 609 to 632, to a prophet
named Muhammad, a conceptualized 62generation descendent of Abraham (a
conceptualized ten generation descendent of
Noah, i.e. Nuh or Nun); an adherent of which is
called a Muslim, whose membership includes
some 20 percent of the world’s current
population.

Overview
In circa 2011, Neil Tyson posited (Ѻ) that the fall
of the Islamic golden age (800-1100) occurred
after Hamid Al-Ghazali (1058-1111) declared
mathematics evil or the work of the devil.

Evolution

Above: the annual pilgrimage to Mecca (hajj), something that must be
done at least once during a Muslim’s reaction extent (lifetime), as one
of the five "pillars" or basic acts in Islam. Right: the 2011 Islam’s
Quantum Question, by Nidhal Guessoum, showing a depiction of iron
fillings around a magnet alluding to a comparison of Kaaba (cuboid
building at center) and its “black stone” (eastern cornerstone) to the
magnet and humans, in Islamic belief, aligned towards the Kaaba, like
the aligned iron filings (see: Ising model of human behavior). [1]

In Muslim countries, such as Egypt and Pakistan,
only around 15 percent of the population
believes in Darwinian evolution, a belief conflict issue that Algerian astrophysicist Nidhal Guessoum investigates in his
2011 Islam’s Quantum Question. [1]

Muhammad
Little, to note, has been published on the historicity of the Quran, say as compared to the historicity of the Bible,
presently known to have written by some 52+ scholars, collectively, over the course of some 600 years (500BC100AD). In 2008, German jurist and former Islamic theologian Sven Kalisch, whose doctoral thesis (1997) was on
“common sense and flexibility in Islamic legal methodology” (see also: Goethe's jurisprudence issues and student
reactions), completed at the Faculty of Law and Economics at the Technical University of Darmstadt—a Protestant-toMuslim convert (age 15) turned Muslim-to-nonbeliever convert (age 44)—made controversial headlines by stating, in
an article entitled “Islamic Theology Without the Historic Muhammad: Comments on the Challenges of the HistoricalCritical Method for Islamic Thinking”, his researched opinion that Muhammad never existed; at the time, he was said
to be in the middle of completing a book on this subject. [2] In addition to the non-existence of Muhammad, Kalisch
has doubts on the historical existence of Jesus (god-Horus/Osiris), Moses, Abraham (father Ra son of Nun), and other
so-called prophets of the Islamic, Christian, and Jewish traditions. Controversy and legal action over the Muhammad
non-existence proposal forced Kalisch to publicly relinquish his belief in Islam (2010) and eventually to have his
professorship renamed to “intellectual history of the Middle East in post-ancient time” and to be moved to the
Department of Philology. [3]

Quotes
The following are related quotes:
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“Christianity and Islam made it illegal and immoral to think for a long time, and that’s why philosophy and science
slumbered for centuries. That fact is proven by the simple fact that I could not find a philosophy book at a bookstore
when I visited Istanbul, Turkey. Turkey is now a Muslim nation so it’s hard to find books by philosophers out on
display at libraries or bookstores.”
— Monydit Malieth (2013), The Future Affects the Past [1]

“If you can kill a disbelieving American or European - especially the spiteful and filthy French — or an Australian, or a
Canadian, or any other disbeliever from the disbelievers waging war, including the citizens of the countries that
entered into a coalition against the Islamic State … kill him in any manner or way however it may be.”
— Abu Mohammad al-Adnani (2014) (Ѻ)

“There is no God! There is no God! I came to America so I could say that. In my country [Iran], they will kill me if I say
that.”
— Sadegh Simorgh (2014), response following query by Libb Thims of “Are you a Muslim?”, to which he first responded “On my ID
card”, to which Thims responded “What do you mean?”, Oct 31

See also
● Comparative mythology and religion
● Religio-mythology
● Mirza Beg
● Mehdi Bazargan

References
1. Guessoum, Nidhal. (2011). Islam’s Quantum Questions: Reconciling Muslim Tradition and Modern Science (abs)
(thermodynamics, 3+ pgs). I.B. Tauris.
2. (a) Kalisch, Sven. (2008). “Islamic Theology Without the Historic Muhammad: Comments on the Challenges of the
Historical-Critical Method for Islamic Thinking”, (in German), Publication.
(b) Anon. (2008). “Excerpt: Muslim Academic Questions Muhammad’s Existence”, The Wall Street Journal, Nov. 15.
(c) Higgins, Andrew. (2008). “Professor Hired for Outreach to Muslims Delivers a Jolt” (Ѻ), The Wall Street Journal,
Nov. 15.
(e) Historicity of Muhammad – Wikipedia.
(f) Thims, Libb. (2011). Purpose? (in a Godless universe). (94-pg manuscript) (unfinished); Online as 105-page
unfinished manuscript (14 Apr 2013). IoHT publications.
(g) Sven Kalisch – WikiIslam.net.
3. Sven Kalisch (German → English) – Wikipedia.
4. Malieth, Monydit (aka Tonnerre). (2013). The Future Affects the Past: What Destination is Time Rushing To? (pg.
51). Red Lead Books.
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In hmolscience, island model or “island example”
refers to the method of employing a thought
experiment model of a conceptualized simple social
system on a hypothetical island, consisting of a
number of people, people explicitly modeled as
reactive chemicals (human chemicals) or molecules
(human molecules), according to which if no people
enter or leave the island, e.g. by swimming, boat, or
plain, etc., the island is a "closed" system,
thermodynamically speaking, but if individuals are
able to enter or leave the island, it is then a "open"
system; other models may take into account semipermeable membrane boundary models, such as
A depiction of the basic "island model", of an initial state of 9 people
investigated chemically by Jacobus van't Hoff, via
(N=9), a beginners way to be introduced to the subject of applying
his Van't Hoff equilibrium box.
chemical thermodynamics concepts, e.g. bond energy, substrate,
exchange force, heat (e.g. social heat), human chemical reaction
theory, etc., to the modeling or human interactions and societies, and
In 1809, German polyintellect Johann Goethe, in his social systems; given time (reaction extent), in which human
reproduction reactions (sexual interactions) may accrue, a final state
physical chemistry based Elective Affinities,
of say 12 people (N=12) could result. The human free energy theorist,
introduced his now-famous “estate” model,
subsequently, would need to quantify, chemical thermodynamically,
wherein a couple residing on a country estate, was the change state, in terms of enthalpy and entropy, in the social
presented as being akin to a chemical retort, into
system, in going (transforming) from state one (year one) to state
which new reactants could be introduced
two (year ten).

Overview

selectively, crossing the fenced in boundary of the
estate, chapter by chapter, causing observable human chemical reactions, acting to displace others from the estate.
[1] Shown below, e.g., is Edward (B), conceptualized as a human chemical, according to Goethe and his human
chemical theory, entering his estate (system), in P1:C1, through the fenced in "boundary", engaging in passing
discussion (interaction) with the gardener of the estate:

See: Goethe’s affinity table for more on character symbol assignment, e.g. Charlotte (A), Captain (C), gardener (Gar),
etc.
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In 1994, Australian physical chemist John
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, 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. Of note, Christie
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
(see: social chemical potential), i.e. it will tend to
flow from regions of higher to lower chemical
potential.” [2]
In 2007, American electrochemical engineer Libb
Thims outlined a closed 2-person “island example”,
consisting of one man and one women; after which
he discussed an "open" system model into which a
third male is introduced, as a way to introduce
chemical thermodynamics concepts, e.g. changes in
bond energy between each person. [3]

Quotes

American electrochemical engineer Libb Thims' 2007 hypothetical
"island" example, wherein in originally two people, one man and
one woman, are stranded, after which a third man enters the
system, crossing the system boundary, thereby changing the
chemical reactions in the system, so to bring about a new reaction
state. [3]

The following are related quotes:
“Thermodynamics usually considers a single physical or chemical system in a passive environment. In contrast to that,
the environment in which the social objects exist is always an active one. Any social entity, whether an individual or
an association of any grade, from a small group to a nation, always maintains more or less tight interaction with other
entities of a similar type. The model of Robinson Crusoe, who was removed from a society and placed on a desert
island, is quite inadequate in this respect.”
— Octavian Ksenzhek (2007), Money, Virtual Energy: Economy through the Prism of Thermodynamics [4]

References
1. Smith, Peter D. (1999). “Elective Affinities: A Tale of Two Cultures?” (retort, pg. 49) (WB), Prometheus: Firing of the
Mind, 4:48-64.
2. 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.
3. Thims, Libb. (2007). Human Chemistry (Volume One) (§:Island example, pgs. 103-05). Morrisville, NC: LuLu.
4. Ksenzhek, Octavian. (2007). Money, Virtual Energy: Economy through the Prism of Thermodynamics (pg. 21).
Universal Publishers.
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In science, an ism, or the suffix –ism, signifies a doctrine, theory, or set of
principles, describing a subject, state, condition, property, or attribute related
to a particular subject, view, or philosophy. [1]

List
The following are some Hmolpedia "isms":
● Chemicalism
● Holism
● Materialism
→ Dialectical materialism
→ Eliminative materialism
→ Extreme materialism
● Nihilism
● Panbioism
● Panexperientialism
● Panpsychism
● Physicalism
● Positivism
● Racism
● Realism
● Reductionism
→ Anti-reductionism
● Vitalism
→ Neo-vitalism

Writer Arthur Goldwag’s 2007 –Isms
and –Ologies: all the Movements,
wherein he outlines over 450 of the
most prominent ‘isms’ and ‘ologies’ of
humankind, on things such as
materialism, nihilism, and
existentialism. [2]

Quotes
The following are related quotes:
“Isms in my opinion are not good. A person should not believe in an ism.”
– John Hughes (1986), Ferris Bueller’s Day Off

References
1. –ism – Merriam-Webster Collegiate Dictionary (2000).
2. Goldwag, Arthur. (2007). –Isms and –Ologies: all the Movements, Ideologies, and Doctrines That Have Shaped Our
World. Vintage.

External links
● –ism – Wiktionary.

Isobaric
In science, isobaric or "isopiestic" refers to processes or reactions that occur at constant pressure. In isobaric
processes or reactions the following differential results:

dP = 0
meaning that differential changes in pressure P in the system do not occur. The term ‘isobaric’, supposedly, was first
used in 1878. [1]

References
1. Merriam-Webster Collegiate Dictionary.

External links
● Isobaric process – Wikipedia.

Isochoric

2758

Hmolpedia

In thermodynamics, an isochoric or "isometric"
(synonym), or isochore transformation (or process),
from Greek ἴσος (isos) meaning "equal", and χώρα
(chora) meaning "space", of a body, (or system), is
one that proceeds at constant volume: [1]

V = constant
A typical exam question asked, in the context of
isochoric processes, is how much work does the body
perform when it is heated at constant volume such
that its pressure increases? The answer is that, by
definition of work, as a body or region of boundary
moved through a distance by a force, no work is
performed. [2] A transformation in which the system
performs no external work is called an isochore
A PV diagram depiction of a isochoric process or isochoric
transformation.
transformation, or isochoric process, meaning that
the volume was constant during the transformation,
hence the integral for PV work:

is zero because dV is zero, or by integration, V = a constant. [3]

See also
● Isothermal
● Isobaric
● Isentropic

References
1. (a) Fermi, Enrico. (1936). Thermodynamics (pg. 7). Dover.
(b) Potter, Merle C. and Somerton, Craig W. (2009). Schaum's Outlines: Thermodynamics for Engineers (pg. 5).
McGraw-Hill.
2. Holzner, Steven. (2007). Physics Workbook for Dummies (Constant Volume: Isochoric Processes, pg. 253). For
Dummies.
3. Fermi, Enrico. (1936). Thermodynamics (pg. 7). Prentice-Hall.

External links
● Isochoric process – Wikipedia.

Isolated
In thermodynamics, Isolated refers to a system surrounded by a boundary across which neither energy, in the form
of work or heat, nor matter, may pass or be exchanged with its surroundings. [1] In this sense, an "isolated system"
cannot have any interaction with the surroundings.

See also
● Open
● Closed

References
1. Perrot, Pierre. (1998). A to Z of Thermodynamics (pg. 42). Oxford: Oxford University Press.

Isomorphism
In hmolscience, isomorphism, or "mathematical isomorphisms", as Paul Samuelson (c.1960) called them, is a reliable
item-to-item correspondence between two or more fields which superficially may seem altogether dissimilar. The
fields are exhibited as more or less identical in their patterns of concepts and relations, while quite separate in their
content and special techniques. This not-well-understood method of research, says John Q. Stewart (1953), in respect
to social physics, cannot be employed until the subjects to be developed have at least partially examined the first, or
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standard, method of scientific research. [1]

References
1. (a) Stewart, John Q. (1953). “Remarks on the Current State of Social Physics” (pdf), Paper presented at the
American Association for the Advancement of Science conference, Boston, Dec 30; in: Box 58, Miscellaneous Writing,
John Q. Stewart Papers, Rare Books Special Collections, Princeton University.
(b) Barnes, Trevor J. and Wilson, Matthew W. (2014). “Big Data, Social Physics, and Spatial Analysis: the Early Years”
(pre: pdf) (abs) (pdf), Big Data & Society, Apr-Jun:1-14.

External links
● Isomorphism – Wikipedia.

Isothermal
In science, isothermal refers to processes or reactions that occur at constant temperature. In isothermal processes or
reactions the following differential results:

dT = 0
meaning that differential changes in the temperature T of the system do not occur. The term ‘isothermal’, from the
French isotherme, from is- + -therme, supposedly, was first used in 1826. [1]

References
1. Merriam-Webster Collegiate Dictionary.

External links
● Isothermal processes – Wikipedia.

Isothermal-isobaric process
In processes, isothermal-isobaric process is one that occurs at constant temperature (isothermal process) and
constant pressure (isobaric process), meaning that the following differentials will result:

dT = 0
dP = 0
These conditions often facilitate thermodynamic calculations. In the case of typical in vivo processes (occurring inside
of an organism), this condition is almost always assumed to hold; for typical in vitro processes, in situ processes, or
earth bound processes, this condition is approximated to hold in first pass calculations; in more advanced analysis,
variations in temperature and pressure need to be taken into account and a full derivation needs to be done from
first principles (first main principle and second main principle). In the cases where the above criterion hold (dT=0,
dP=0), or are approximated to hold, the Lewis inequality will govern the process. [1]

References
1. Reiss, Howard. Methods of Thermodynamics (pg. 78). Dover.

Istileulova, Yelena
In hmolscience, Yelena Istileulova (1966-) is a Kazakhstan economist noted for []

Overview
In 2011, Istileulova, in her “Organization as a Human Being: Information (mind) +
Matter (body) + Energy” (capacity to work)”, employed a human thermodynamics
conceptualized, Hmolpedia-cited ideas, wherein she discussed the meaning of
organization from the prospective of humans as creative intelligence systems, focusing
on two questions, one: what is organization as a form of creative intelligence with its
mind (information), body (matter) and capacity to work (energy) [?] and two: how is
information born and fluctuated within organizations and how is the quest for
meaningful orientation to manage organisation are met [?], all within the context of
thinkers such as: Pierre Teilhard (noosphere), Irvin Laszo (dynamic energy
conservation), James Miller (living systems theory), and the human thermodynamics
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of: Mehdi Bazargan, Leon Winiarski, C.G. Darwin, along with the relatively unknown 1986 work of Russian scientist
A.I. Yablonsky (1936-1986), who applies thermodynamics logic, along with Zipf’s law and Pareto distribution, to
theorize about the temperature of scientific organizations as the accumulated characteristics of external impact on
scientists. [1]

Education
Istileulova completed her BA in environmental economics in 1990 at the Institute of Irrigation, her MBA in 1994 at
the Kazakh Institute of Management Economics and Strategic Resources, and her PhD in economics in 2013 at
Ljubljana University.

References
1. (a) Yablonsky, A.I. (1986). Mathematical Models of Science Studies. Moscow: Nauka.
(b) Kostyuk, V. and Schreider, J. (1989). “Book Review: Mathematical Models in Science Studies” (abs), Scientometrics,
15(1-2):155-57.
(c) Istileulova, Yelena. (2011). “Organization as a Human Being: Information (mind) + Matter (body) + Energy”
(capacity to work)” (Ѻ), Assignment, PhD student, Ljubljana University, Faculty of Economics, Dec 2.

External links
● Yelena Istileulova – LinkedIn.
● Yelena Istileulova – Academia.edu.
● Istileulova, Yelena (2004 profile) – Policy.hu.

It’s a Chemical
Reaction, That’s All
In hmolscience, “It’s a Chemical Reaction,
That’s All / All of You” is music chemistry like
song written by Cole Porter, first performed by
German-born American actress Hildegard Knef
in 1955 Broadway musical Silk Stockings (Ѻ),
then later sang by American actress Cyd
Charisse (Ѻ), alongside Fred Astaire, in the 1957
MGM film Silk Stockings, each being a musical
rewrite of the earlier "love is a chemical
American song writer Cole Porter’s “It’s a Chemical Reaction, That’s All /
process" scene of the 1939 film Ninotchka
All of You” is the fifth track (time: 4:05) to the original 1955 Broadway
staring Greta Garbo. [1]

Ninotchka | 1939

Cast Recording performance of Silk Stockings, sang by German-born
American actress Hildegard Knef, shown above, at the Imperial Theatre,
New York. (Ѻ)

In 1939, in the film Ninotchka (Ѻ), by Hungarian
writer Melchior Lengyel (1880-1974) (Ѻ), Swedish-born American actress Greta Garbo informs Melvyn Douglas that:
[2]
“Love is a romantic designation for a most ordinary biological—or, shall we say, chemical—process … a lot of
nonsense is talked and written about it.”
— Ninotchka (1939)

In full, the main "what is love" debate dialogue is as follows: (Ѻ)
LEON
Ninotchka, do you like me just a
little bit?
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NINOTCHKA
Your general appearance is not
distasteful.
LEON
Thank you.
NINOTCHKA
Look at me. The whites of your eyes
are clear. Your cornea is excellent.
LEON
Your cornea is terrific. Tell me -you're so expert on things -- can it
be that I'm falling in love with
you?
NINOTCHKA
You are bringing in wrong values.
Love is a romantic designation for a
most ordinary biological, or shall
we say chemical, process. A lot of
nonsense is talked and written about
it.
LEON
Oh, I see. What do you use instead?
NINOTCHKA
I acknowledge the existence of a
natural impulse common to all.
LEON
What can I possibly do to encourage
such an impulse in you?
NINOTCHKA
You don't have to do a thing.
Chemically we are already quite
sympathetic.
A 1955 Life magazine (Ѻ) synopsis of the “All of

LEON
You” serenade scene, wherein Cole Porter’s
(bewildered, and yet completely intrigued)
chemical reaction song is sang, described as the
show’s biggest hit.
You're the most improbable creature I've ever met in my life,
Ninotchka, Ninotchka...
NINOTCHKA
You repeat yourself. More and more puzzled and fascinated, Leon sits down close to her.
LEON
What kind of a girl are you, anyway?
NINOTCHKA
Just what you see. A tiny cog in the great wheel of evolution.
LEON
You're the most adorable cog I ever saw in my life. Ninotchka, Cogitska, let me confess something. Never did I dream I
could feel like this toward a sergeant. A clock strikes.
NINOTCHKA
It's false sentimentality.
LEON
(trying desperately to make her mood more romantic)
You analyze everything out of existence. You analyze me out of existence. I won't let you. Love is not so simple.
Ninotchka, Ninotchka, why do doves bill and coo? Why do snails, coldest of all creatures, circle interminably around
each other? Why do moths fly hundreds of miles to find their mates? Why do flowers open their petals? Oh,
Ninotchka, Ninotchka, surely you feel some slight symptom of the divine passion ... a general warmth in the palms of
your hands... a strange heaviness in your limbs... a burning of the lips that is not thirst but a thousand times more
tantalizing, more exalting, than thirst? He pauses, waiting for the results of his speech.
NINOTCHKA
You are very talkative.
(add discussion)
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Silk Stockings | 1955
In 1955, Ninotchka was used as the basis for the Broadway musical Silk Stockings (Ѻ), in which the character
Ninotchka Yoschenko, played by German-born American actress Hildegard Knef, elaborates on the above in the form
of a song (adjacent video).
In 1957, MGM produced the film-version of Silk Stockings, wherein Ninotchka Yoschenko, played by Cyd Charisse,
cites a fictional “Mrs. Kamichev” (Ѻ), referred to as one of Russia’s greatest scientists, who, as Yoschenko says, in her
explanation of how Russians conceive of love and acquire mates, namely “in Russia, when someone want’s someone,
he says: ‘you, come here!”, states that:
“Kamichev—one of our greatest scientists—has proved, beyond any question, that physical attraction is purely
electrochemical.”
— Nonotchka (1957), in: Gaither’s Dictionary of Scientific Quotations (Ѻ)

she has “proved that physical attraction is purely electrochemical”, that she has worked for 30-years on this proof,
concluding in the end that this is a fact of science and “facts are facts”, after which the following song ensues:
When the electromagnetic of the he-male
Meets the electromagnetic of the female,
If right away she should say, "This is the male!"
It's a chemical reaction, that's all.
And though your Fascists may answer with hisses,
The same applies when your misters and misses
Hey-diddle-diddle with middle-class kisses,
It's a chemical reaction, that's all.
Say in love with you I fall,
And in love with me you also fall,
Though the uninstructed faction
Calls it mutual attraction,
It's a chemical reaction, that's all.
The lyrics, in the 1957 film, end here, after which Yoschenko says, "you don't believe in Kamichev?", to which Steve
Canfield, played by Fred Astaire, replies "no mam". Extended versions of the lyrics, song by German-born American
actress Hildegard Knef, in the 1955 musical (Ѻ), are shown below: (Ѻ)
As in the case of invertebrates Cambrian,
As in case of fishes Devonian,
As in case of amphibians Permian,
As in case of reptiles, Triassic or Jurassic,
Merely read in the book by Kamichev
Which has now become classic.
When the electromagnetic of the he-male
Meets the electromagnetic of the female,
If right away she should say, "This is the male!"
It's a chemical reaction, that's all.
The character Steve Canfield, played by Don Ameche, replies, that he disagrees with Kamichev, and that his theory is
that "there is no theory" (of love), and goes on to sing about how he "loves the look of her", the smell of her, etc.

Gilbert and Sullivan
Porter's chemical reaction song, to note, according to Robert Solomon (1970), supposedly, traces to a 1871-1896
Gilbert and Sullivan production. [3]

Other
In origin of life discussions, this “it’s a chemical reaction, that’s all” quote, per citation credit to Cyd Charisse, has
been cited, amid discussion of Harold Morowitz quotes, to explain the life’s supposed origins 3.8 billion years ago
from a mixture of molecules. (Ѻ)

Discussion
Firstly, the entire scene, whether 1939, 1955, or 1957 version, is very-reminiscent of the famous chapter four of
Goethe's Elective Affinities (1908), albeit with Darwin and Maxwell mixed in, the various stage play, television
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dramas, and film versions in particular. Likewise, the following quote from the 2004 film The Aviator is similar:

Quotes
The following are related quotes:
“Childbirth is a miracle. No, it’s not … It’s a chemical reaction, that’s all. Rasin’ a kid that doesn’t talk in a movie
theater. Okay, there is a goddamn miracle. It’s not a miracle if every nine months any yin-yang in the world can drop
a liter of mewling cabbages on our planet. And just in case you haven’t seen the single-mom statistics lately, the
miracle is spreading like wildfire.”
— Bill Hicks (1993), Revelations (Ѻ) (Ѻ)

See also
● Love the chemical reaction
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Ivanov, Vyacheslav
In human chemistry, Vyacheslav Ivanov (1866-1949) was a Russian symbolist poet and
philosopher noted for []

Overview
In circa 1910, Ivanov began to incorporat the ideas and concepts of German polymath
Johann Goethe’s human chemical theory, as presented in his 1809 Elective Affinities,
into his philosophy, outlook on reality, and his own personal relationships. Ivanov, e.g.,
describes the “message” of Elective Affinities as follows: [1]
“True love is a chemical affinity of human monads; they are elementally attracted to
one another by the invincible necessity of a law of nature. In the spiritual and physical
make-up of those predestined by nature to be joined, a series of inherent
correspondences is found.”
Here we see Ivanov mixing in German polymath Gottfried Leibniz’ monad theory into the picture, with is mention of
“human monads”. In his later years, Ivanov describes Goethe’s Elective Affinities as “the ultimate revelation about the
mystery of love”. [1]

Elective affinity | Love letters
See also: Ernst Haeckel (love letters)

Ivanov’s love letters of 1895 to Lidiya Dmitrievna Zinov’eva-Annibal, whom he met early that year, and how
eventually became his second wife, are filled with references to Elective Affinities, in regards to theory and
comparisons of the characters to himself.
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External links
● Vyacheslav Ivanovich Ivanov – Wikipedia.

2764

Hmolpedia

J
In symbols, J is the symbol for

Jabr, Ferris
In hmolscience, Ferris Jabr (c.1986-) is an American science journalist noted for his
2013 arrival of the defunct theory of life position, as outlined in his Scientific American
blog article “Why Life Does Not Really Exist” (see: life does not exist), wherein he
explains how he recently came to the conclusion, after musing on the comparison
between his cat and a K'Nex roller-coaster, each conceptualized as but two different
types of animate machines, that "life does not actually exist", but rather is an "invented
concept" rooted in anthropomorphism; the sharpest section of his argument being the
following: [1]
“Why is defining life so frustratingly difficult? Why have scientists and philosophers
failed for centuries to find a specific physical property or set of properties that clearly
separates the living from the inanimate? Because such a property does not exist. Life is
a concept that we invented. On the most fundamental level, all matter that exists is an
arrangement of atoms and their constituent particles. These arrangements fall onto an
immense spectrum of complexity, from a single hydrogen atom to something as
intricate as a brain. In trying to define life, we have drawn a line at an arbitrary level of complexity and declared that
everything above that border is alive and everything below it is not. In truth, this division does not exist outside the
mind. There is no threshold at which a collection of atoms suddenly becomes alive, no categorical distinction
between the living and inanimate, no Frankensteinian spark. We have failed to define life because there was never
anything to define in the first place.”
Here we see fairly sharp discernment. The above "such a property does not exist", to note, brings to the mid-20th
century life principle attempts, and the mention of Frankenstein brings to mind the Mary Shelley, Alessandro Volta,
Luigi Galvani, and laboratory produced life debates of the 19th century.

Descartes | La Mattrie
Jabr's "cat = animate machine" reasoning is in the neighborhood of how Julien la Mettrie in 1748 published his The
Human Machine, after becoming impressed by the androids and automatons of French inventor Jacques Vaucanson,
and is also similar to how Rene Descartes, a century before did similar conceptual "human vs automaton" (see:
Cartesian automaton) difference battle; therein developing his famous Cartesian dualism (which la Mettrie ridiculed).

Thims
Jabr's "there is no threshold at which a collection of atoms suddenly becomes alive" is strikingly similar to the same
conclusion independently arrived at in 2009 by American electrochemical engineer Libb Thims and his atoms
"suddenly come alive" objections to Russian physical chemist Georgi Gladyshev and his untenable view that
"thermodynamics mandates life". [4] Jabr's "life is a concept that we invented" is parallel to Thims' view that life is a
concept invented primarily by the Egyptians, prior to the first dynasty (3100BC), modeled on the conceptualization
that the sun is "born" each day, i.e. comes "alive", then dies each night, only to be reborn daily and yearly; the logic
of which, for 72 percent of people on the planet, is the basis of religious belief passed along through the generations
over the last 5,000-years (see: religio-mythology transcription and syncretism).
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Life | Non-existence
See main: Life does not exist

Jabr, in his blog article “Why Life Does Not
Really Exist”, begins his argument as follows:
“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.
Jabr's 2013 musings on the animate nature between his cat and his
Why do we think of the former as
brother's K'Nex roller coaster led him to the 2013 conclusion that "life" is
inanimate and the latter as alive? In the end, something that does not exist; a view independently arrived at in 2009 by
American electrochemical engineer Libb Thims, per similar reasons; and
aren’t they both machines? Granted, a cat is
also concurred, in part, by those including: Francis Crick (1966) and Charles
an incredibly complex machine capable of
Sherrington (1938).
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.”
Here, to note, we see the classic rock vs. human comparison. Jabr then goes into a short historical, starting with
Aristotle, and his three souls theory, Galen, on vital spirits, Georg Stahl, on vitalism, then the organic from inorganic
objection (solved by Friedrich Wohler via his 1828 synthesis of urea). Then he goes into the “bloated lists” issue of
how biology textbooks, nowadays, have elaborate listings of criteria that supposedly, together, define life; albeit, as
Jabr points out, ones that are each disprovable by giving a counter example, e.g. if one criterion of life is “something
that grows”, then pointing out that crystals grow, but are not considered alive, defuncts the criterion.
He then cites Gerald Joyce’s NASA-based exobiology germane so-called “working definition of life”, as a “selfsustained system capable of Darwinian evolution”, which he discredits with citation to the field of “digital organisms”
and computer viruses. He then discusses the RNA world to DNA world hypothesis; noting that Joyce “hesitates to say
that ribozymes are truly alive”. Jabr then jumps to his ripest paragraph, shown below right (also quoted above),
which is compared, for the sake of curiosity, to Libb Thims' 2009 nearly equivalent stance on the same issue: [4]
Thims

Jabr

(2009)

(2013)

“You agree with me that the single atom is not alive.
What about two atoms? What about three? Does a
bound state of atoms have to have a certain
movement to be considered alive? What if we heat a
system of four atoms, do they suddenly

become alive? What if we subject a system of
atoms to both gravitational and electromagnetic
forces, does that suddenly make them alive? What if
the two forces act to move smaller atoms through the
cavities of larger atoms [molecules] on a cyclical basis,
thus activating reactions [metabolism] in the process,
does that make them alive? What if the two forces
begin to arrange the atoms into hierarchies, and that
smaller atoms and bundles of atoms begin to more
between the hierarchies, does that make them alive?
What if a structure of atoms, begin to turnover their
internal atoms, with those of the surrounding space,
on a cyclical basis, does that make it alive? 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.

“Why is defining life so frustratingly difficult? Why
have scientists and philosophers failed for centuries
to find a specific physical property or set of properties
that clearly separates the living from the inanimate?
Because such a property does not exist. Life is a
concept that we invented. On the most fundamental
level, all matter that exists is an arrangement of
atoms and their constituent particles. These
arrangements fall onto an immense spectrum of
complexity, from a single hydrogen atom to
something as intricate as a brain. In trying to define
life, we have drawn a line at an arbitrary level of
complexity and declared that everything above that
border is alive and everything below it is not. In truth,
this division does not exist outside the mind. There is
no threshold at which a collection of atoms

suddenly becomes alive, no
categorical distinction between the living and
inanimate, no Frankensteinian spark. We have failed
to define life because there was never anything to
define in the first place.”

2766

Hmolpedia

Here we see the seedlings of Thomas Kuhn multiple independent arrival of view pretext to scientific evolution model.
Jabr then explains how he communicated these tentative life doesn’t exist ideas to Joyce:
“I nervously explained these ideas to Joyce on the phone, anticipating that he would laugh and tell me they were
absurd. After all, this is someone who helped NASA define life. But Joyce said the argument that life is a concept is
‘perfect’. He agrees that the mission to define life is, in some ways, futile. The working definition was really just a
linguistic convenience. “We were trying to help NASA find extraterrestrial life,” he says. “We couldn’t use the word
‘life’ in every paragraph and not define it”.”
Jabr continues:
“What differentiates molecules of water, rocks, and silverware from cats, people and other living things is not “life,”
but complexity. Scientists already have sufficient knowledge to explain why what we have dubbed organisms can in
general do things that most of what we call inanimate cannot—to explain how bacteria make new copies of
themselves and quickly adapt to their environment, and why rocks do not—without proclaiming that life is this and
non-life that and never the twain shall meet.”
Here, in Jabr's statement that "complexity" is what differentiates water, rocks, and silverware from cats and people,
is a good start, but way of target, nevertheless. The historical listing of physicochemical based definitions of a person
(as listed in the "human" article) is a good place to start, as are the historical suggestions listed in the life terminology
upgrade page. Jabr concludes:
“We will never find some clean dividing line between the two [living and inanimate] because the notion of life and
non-life as distinct categories is just that—a notion, not a reality.”
(add discussion)

Strandbeest | Virus debate
In 2014, Jabr, in his “Why Nothing is Truly Alive” opinion page article, elaborated on his 2013 article, via launching his
discussion off a video of Dutch artist Theo Jansen’s 1990 wooden wind-propelled beach automaton mobiles, which he
calls strandbeests (Ѻ), incorrectly asserts that the so-called life or non-life “virus debate” has been going on “for
centuries”.
Correctly, although viruses were originally called contagium vivum fluidum or “soluble living germ”, by Dutch
microbiologist Martinus Beijerinck (1898), and although there may have been some discussion of whether or not
viruses “think” (Gilbert Lewis, 1925), the so-called debate about whether or not viruses are alive, did not start until
1935 when American biochemist Wendell Stanley (1904-1971) showed that viruses were particulate, existing as
needlelike crystals, a finding that appeared in Science that year with the following statement: (Ѻ)
“The self-propagating crystals of mosaic virus prepared by Dr. Stanley are not alive. In his own words, ‘Tobaccomosaic virus is regarded as an autocatalytic protein which, for the present, may be assumed to require the presence
of living cells’ to grow.”
This controversial news soon made the front page of New York Times, for its sensational aspect that it was the
missing link between the living and nonliving, after which the virus debate was officially launched, not centuries ago,
as Jabr incorrectly asserts. [6]

Education
Jabr’s early educational queries were answered by his physicist father, which he describes as follows: [2]
“When I was younger, my father the physicist regularly entertained endless questions about how the world works,
which my brothers and I flung toward him like boomerangs — we always had another question; he always had
another answer (until, you know, we got to stuff like what happened before the Big Bang and why existence exists in
the first place). Our house had a lot of books, too, and I took a strong liking to written language.”
Jabr, in circa 2008, completed his BS as a double major in psychology and English at Tufts University; a process he
explains as follows:
“In high school, my favorite subjects were biology and English, hands down. I assumed I would pursue a career as a
research biologist, but I soon realized that my mind was far more suited to learning about and explaining science,
rather than designing ingenious experiments. I ended up double majoring in psychology and English in college,
working in a social psych lab, writing for the student newspaper, and completing a couple science media internships
at Psychology Today magazine and the PBS show NOVA.”
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Jabr then went on to complete his MA in science, health, and environmental reporting at New York University,
graduating in circa 2011, after which then worked as a staff editor at Scientific American, and now is a freelance
science journalist. [3]

Key
Jabr was found via the search keys: "life from non-life debate", following start of Lionel Beale article.

Quotes
The following are noted quotes by Jabr:
“Why so much ambivalence? Why is it so difficult for scientists to cleanly separate the living and nonliving and make a
final decision about ambiguously animate viruses? Because they have been trying to define something that never
existed in the first place. Here is my conclusion: Life is a concept, not a reality. Not only is defining life futile, but it is
also unnecessary to understanding how living things work. All observable matter is, at its most fundamental level, an
arrangement of atoms and their constituent particles. These associations range in complexity from something as
simple as, say, a single molecule of water to something as astonishingly intricate as an ant colony. All the proposed
features of life — metabolism, reproduction, evolution — are in fact processes that appear at many different regions
of this great spectrum of matter. There is no precise threshold.”
— Ferris Jabr (2014), “Why Nothing is Truly Alive” [5]
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In hmolscience, Klaus Jaffe (1951-) is a Venezuelan chemical biologist noted, in
sociological thermodynamics, for his 1980s to present efforts to integrate
thermodynamic ideas into social dynamics of ants and humans.

Overview
In 1984, Jaffe, in his “Negentropy and the Evolution of Chemical Recruitment in Ants”,
focused on the application of concepts such as negentropy, synergy, energetics, among
others, to explain socialization behaviors in ant societies and human societies. In 1994,
Jaffe wrote “Energetics of Social Phenomena: Physics Applied to Evolutionary Biology”,
co-written with Carlos Fonck, to explain the social life in terms of energy consumption
and irreversible thermodynamics, citing empirical evidence in support of his theory
using data from the formation and socialization of ant societies and colonies; an
articles cited by Venezuelan-born English chemical engineer Erich Muller, in support of
his own 1998 chemical thermodynamics of human societies theory. [1] In 2002, Jaffe
analyzed human cooperation and altruism with a perspective grounded on
thermodynamics, in which he argued that human cooperation can be explained if the energetic balance on the
aggregate individual contributions in a society is positive in the long run. [2]

Evolutionary Biodynamics
Jaffe’s 2001 100-page online booklet Evolutionary Biodynamics, contains chapters on the thermodynamics of
biological and social evolution. [3]

Education
Jaffe completed a BS chemistry in 1974 at the University of Simon Bolivar, Caracas, with a thesis “Studies on the
function of arsenate in the enzymatic reduction of dihydroxyacetone and its derivative phosphorylated catalyzed by
the glycerol-3-P dehydrogenase; a MS in biology, with mention in biochemistry, in 1977 at the Venezuelam Institute
for Scientific Research, Caracas, with a thesis “Study of some aspects of the relationship between memory and
molecular circuitry in the mantle”; and a PhD in 1979, with a thesis “Chemical communication among workers of leaf
cutting ants”, at the University of Southampton, England. In 1990 he became a full professor of biological sciences at
the University of Simon Bolivar. Jaffe also worked in the research group directed by Belgian chemical
thermodynamicist Ilya Prigogine in Brussels during a sabbatical.
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Jaffe, Robert
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In human thermodynamics, Robert Loren Jaffe (1946-) is an American physicist noted
for []

Overview
In circa 2005, Jaffe gave his views on time, or rather on the relation of the so-called
"psychological arrow of time" (perceptual time) to the "thermodynamic arrow of time"
(arrow of time based on entropy increase), the former which he considers to be a
function of latter: [1]
“My impression is that human experience of time is fundamentally thermodynamic in
origin. Our perception of memory and experience and anticipation of the future—all
those things have their origin in information storage, processing, deterioration, and
entropy production in the physical-chemical environment which is the brain.”
In physics, Jaffe is best known for his research on the quark substructure of matter. [2]

Education
Jaffe completed his AB in physics in 1968 at Princeton University, where he was class valedictorian, his MS in physics
in 1971 and PhD in 1972, with a dissertation on “Scaling, Partons, and the Light-cone in Highly inelastic Leptonic
Processes”, both at Stanford University, during which time, of note, he founded the Stanford workshops on political
and social issues. Jaffe currently is a physics professor at MIT where he teaches courses on quantum mechanics,
mechanics, relativity, electrodynamics, relativistic quantum field theory, and the physics of energy.
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James, Henry
In human chemistry, Henry James (1843-1916) was an American-born English writer,
brother of American reserve energy psychologist William James, noted for his 1904
novel The Golden Bowl, which is said to have been greatly influenced by German
polymath Johann Goethe’s 1809 physical chemistry based novella Elective Affinities.

Goethe
Several noted Goethean scholars, including: Judith Ryan (1982), Joseph O'Leary (2005),
and Jeremy Adler (2012), have produced papers on the Elective Affinities / The Golden
Bowl overlap or relationship. [1] As summarized by Susan Winnett, via citation of Judith
Ryan: [2]
“James read Die Wahlverwandtschaften in German during his stay in Bonn in 1860, and
his lifelong interest in Goethe marks and exception to his general indifference to things
German.”
(add discussion)

Adams
American historian Henry Adams’ famous third-person written The Education of Henry Adams, first self-published at
his own expense, was first circulated among his connected friends, the first copies of which were printed in late 1906
and into 1907, of which an initial forty friends received copies, including: Henry James, senator Henry Cabot Lodge
(president of the Massachusetts Historical Society), and Theodore Roosevelt, for comment and correction. Others
soon wished for copies and Adams had an additional sixty copies printed and bound.
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James, William
In human thermodynamics, William James (1842-1910) (DN=1) was an American
psychologist notable for his 1906 lecture on "The Energies of Men", in which he
conceived of the theory of mental "reserve energy" and for arguing, in circa 1909,
against determinism and physicalism, by stating that the second law of
thermodynamics was irrelevant to the study of human history. Specifically, according
to James: [1]
“The ‘second law’ is wholly irrelevant to ‘history’—save that it sets a terminus—for
history is the course of things before the terminus.”
James had commented this in objection to his friend American historian Henry Adams
who was writing a theory, suggesting that the second law undermined all of human
history. [2] On the contrary, James reasoned that between the beginning and the end,
human activity rather than levels of physical energy “is the most important rill we know
of.”

Geniuses
In 1880, James, in his “Great Men, Great Thoughts, and the Environment” (Ѻ), penned the following about epicenter
geniuses:
“Sporadic great men come everywhere. But for a community to get vibrating through and through with intensely
active life, many geniuses coming together and in rapid succession are required. This is why great epochs are so rare,
– why the sudden bloom of a Greece [Aristotle], an early Rome [Cicero], a Renaissance [Goethe], is such a mystery.
Blow must follow blow so fast that no cooling can occur in the intervals. Then the mass of the nation glows
incandescent, and may continue to glow by pure inertia long after the originators of its internal movement have
passed away.
We often hear surprise expressed that in these high tides of human affairs not only the people should be filled
with stronger life, but that individual geniuses should seem so exceptionally abundant. This mystery is just about as
deep as the time-honored conundrum as to why great rivers flow by great towns. It is true that great public
fermentations awaken and adopt many geniuses who in more torpid times would have had no chance to work. But
over and above this there must be an exceptional concourse of genius about a time, to make the fermentation begin
at all. The unlikeliness of the concourse is far greater than the unlikeliness of any particular genius; hence the rarity of
these periods and the exceptional aspect which they always wear.”
(add discussion)

Herbert Spencer | 1904
In 1904, James had the following to say about English natural philosopher Herbert Spencer's calculus of forces theory
of social force: [6]
“But what on earth is ‘social force’? Sometimes he identifies it with ‘social activity’ (showing the latter to be
proportionate to the amount of food eaten), and sometimes with the work done by human beings and their steamengines, and shows it to be due ultimately to the sun’s heat. It would never occur to a reader of this pages that a
social force proper might be anything that acted as a stimulus of social change,—a leader, for example, a discovery, a
book, a new idea, or a national insult; and that the greatest of ‘forces’ of this kind need embody no more ‘physical
force’ than the smallest. The measure of greatness here is the effect produced on the environment, not a quantity
antecedently absorbed from physical nature. Mr. Spencer himself is a great social force; but he ate no more than the
average man, and his body, if cremated, would disengage no more energy.”
The tricky issue that James is grappling with here, in regards to the discorrelation between the average food intake
versus the average greatness of a person is that food intake is surface-substrate interaction factor that only effects
the lowering of the activation energy barrier to a reaction, whereas free energy change is what quantifies the relative
greatness of a person, in that the latter is a result of person-to-person or person-to-society human chemical reaction
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factors.

Henry Adams | 1910
James' life work, according to biographer Robert Richardson, was the “discovery, retrieval, and harnessing of
previously unused energies (reserve energy) that lie dormant within us.” [4] Yet in early 1910, in spite of his own
theories on this subject, James’ reserve energies, within himself, were running out, and he was in a state of great
downward depression. According to Richardson, “life”, for James, “had slowed almost to a halt”. In this state,
however, in mid-June of 1910, James had finished reading his friend American historian Henry Adams’ newly
published 125-page Letter to American Teachers of History, which argued based on the second law that the energy of
society and of human activity tends to run down, towards inevitable heat death. On his near death bed, James was so
stirred in protest to Adams presentation that he quickly fired of a riposte, dated June 17th: [5]
“To tell you the truth it doesn’t impress me at all, save by its wit and erudition, and I ask you whether an old man
soon about to meet his maker can hope to save himself from the consequences of his life by pointing to the wit and
learning he has shown in treating a tragic subject. No, sir, you can’t do it, — can’t impress God in that way.”
James then concedes, in a discourse on religious thermodynamics, that:
“It main be admitted that your Creator (and mine) started the universe with a certain amount of ‘energy’ latent in it,
and decreed that everything that should happen thereafter should be a result of parts of that energy falling to lower
levels; raising other parts higher, to be sure, in so doing, but never in equivalent amount, owing to the constant
radiation of unrecoverable warmth incidental to the process.”
He then got down to cases:
“I protest against your interpretation of some of the specification of the great statistical drift downwards of the
original high-level energy … [history is] the course of things before that terminus.”
As an example, James states:
“Physically a dinosaur’s brain may show as much intensity of energy-exchange as a man’s, but it can do infinitely
fewer things, because as a force of detent it can only unlock the dinosaur’s muscles, while the man’s brain, by
unlocking far feebler muscles, indirectly can by their means issue proclamations, write books, describe Chartres
Cathedral etc. and guide the energies of the shrinking sun into channels which never would have been entered
otherwise—in short make history. Therefore the man’s brain and muscles are form the point of view of the historian,
the more important place of energy-exchange, small as this may be, when measured in absolute physical units.”
James followed up this letter with two postcards (June 19 and 26) furthering his position. James died on August 26,
exactly two months after sending his last postcard to Adams. Richardson, in his 2007 biography on James, comments
on this last stand effort take before his death: [4]
“What can one say about the philosophical bravado, the cosmic effrontery, the sheer panache of this ailing
philosopher with one foot in the grave talking down the second law of thermodynamics? It is a scene fit to set
alongside the death of Socrates.”
In short, Adam's Letter to American Teachers of History essentially laid question to James' theory of innate reserve
energies.

Reserve energy
See main: Reserve energy

In 1906, in what seems to be followup to the issues he had with Spencer's social forces theory, namely that the
energy of food eaten does not correlated with the energy or force associated with "a leader, a discovery, a book, a
new idea, or a national insult", James gave his speech-turned-article “The Energies of Men”, wherein he claims to
have discovered a hidden mental energy principle, i.e. "reserve energy", concurrently with his protege Russian-born
American psychologist Boris Sidis. [7]

Education
James completed his MD from Harvard in 1864. At Harvard, James became an instructor in anatomy and physiology
anatomy in 1873, and later professor of psychology (1876), philosophy (1881), chair in psychology (1889), return to
philosophy in 1897, and emeritus professor of philosophy in 1907.

William James Sidis
One of James’ noted students at Harvard was Russian-born American psychologist Boris Sidis who was so enamored
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with James and his theory of reserve energy, that he applied it to the accelerated raising of his newborn son William
James Sidis (named after William James) to actuate a resultant adulthood IQ of 250-300, one of the world’s highest
documented intellects. William James Sidis later went on to script his greatest work The Animate and the Inanimate
upon a theory of “reversals of the second law” to explain the existence of life. [3]

See also
● Founders of thermodynamics and suicide

References
1. Browning, Don S. (1980). Pluralism and Personality: William James and Some Contemporary Cultures of Psychology,
(pg. 35). Bucknell University Press.
2. (a) Adams, Henry. (1910). A Letter to American Teachers of History. (PDF). Washington.
(b) Richardson, Robert D. (2007). William James: In the Maelstrom of American Modernism: a Biography (pgs. 51819). Houghton Mifflin Harcourt.
3. Sidis, William J. (1920). The Animate and the Inanimate, 131-pgs, (published in 1925, R.G. Badger).
4. Richardson, Robert D. (2007). William James: In the Maelstrom of American Modernism: a Biography (pgs. 518-19).
Houghton Mifflin Harcourt.
5. James, William. (1910). “Letter: To Henry Adams”, June 17, Bad-Nauheim in The Letters of William James (pgs. 34347), 1920, by William James, Henry James, Publisher: Atlantic Monthly Press.
6. Russett, Cynthia E. (1991). Sexual Science (pgs. 162-63; also: entropy, pg. 128). Harvard University Press.
7. (a) James, William. (1906). Speech: “The Energies of Men”, delivered as the Presidential Address before the
American Philosophical Association at Columbia University, Dec. 28.
(b) James, William. (1907). “The Energies of Men” (GoogleBooks), (JSTOR), [URL], (Wikisource), Science 1, Vol. 25, no.
635. pgs. 321-32. March.

Further reading
● Graham, Wendy. (1999). Henry James’s Thwarted Love (ch. 2: William James on Energy and Entropy, pgs. 52-96).
Stanford University Press.
● Blum, Deborah. (2006). Ghost Hunters: William James and the Search for Scientific Proof of Life after Death.
Penguin.
● Franzese, Sergio. (2009). The Ethics of Energy: William James’ Moral Philosophy in Focus (social thermodynamics,
pg. 157). Ontos Verlag.

External links
● William James – Wikipedia.

Janes, Mark
In human thermodynamics, Mark Andrew Janes (1973-) (DN=6-10) is an English
biotechnologist noted for his 2006 carbon entromorphology theory, a human atom
based scheme, which considers the human being to be a ‘type of gigantic carbon
atom’, and uses aspects of thermodynamics, particle physics, and the atomic model
logic to explain facets of humanity.

Overview
In 2006, Janes began working on his subatomic particle based theory of everything,
with a significant funding, somehow, from his previous employer AstraZeneca
Pharmaceuticals, of which he has spent several thousands of pounds (or dollars) on. In
2008, Janes approached four senior scientists with his theory, particularly nuclear
physics professor Jim Al Khalili at Surrey University, who told him it needed to be more
mathematical after which he wrote his first paper entitled “Carbon Entromorphology”
(2008) and sent it out to various journals, however receiving rejection, instead
publishing, by suggestion, the paper as the website: Carbon-Entromorphology.com.
In 2008, Janes was presenting his theory in large gymnasium-sized displays around England. One of his posters,
e.g., stated: "may the events of your day bring you closer to quantum stability through phototropism." The quote
alludes to the idea that humans seek filled octet shell stability, in a way similar to how the carbon atom seeks four
pairs of electrons to achieve noble gas configuration. All-in-all, Janes uses chemistry and physics to synthesize
explanations on topics of human morality, purpose, homosexuality, and evolution, etc., in terms of changing energy
levels, and using conceptions such as bio-enthalpy, bio-entropy, bio-gibbs free energy, among others, to connect
biological logic to atomic logic in the form of a sort of biological-physics of life. [1]
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Janes uses a ‘carbon atom’ model for a
human, considering living organisms as
‘entromorphic atoms’. This is similar to the
terms ‘point atom’ (Humphry Davy, 1813),
‘human atom’ (Erich Fromm, 1956),
‘human atomism’ (Arthur Iberall, 1987),
‘social atom’ (Mark Buchanan, 2007), or
other human element models. Correctly, to
note, the human chemical or human
molecule model should be used, owing to
the fact that a human is a molecule
comprised of at least twenty-six
functioning elements, not simply an
aggregate of carbon.
In 2010, Janes was making posterLeft: Janes dressed up as "Mr Carbon Atom" (2009). Right: Janes at one of his
gymnasium-sized display exhibits of this theory.
filled YouTube videos, along with his
various audio lectures and word coinings,
e.g. soulatrophicity and entromorphic theory, and costumes, e.g. “Mr Carbon Atom”, which have appeared on
television. Janes, in this period, was using the term 'soulatrophic pathway' as a term to refer to the energy path that
lead to the formation of the human, since the big bang. In 2012, Janes, following feedback from Libb Thims, collected
his ideas into the book Mr Carbon Atom, the abstract of which is:
“Since the dawn of human history life has battled for survival, with human beings evolving to dominate this process
on planet earth. For to be human, is to know unequivocally that one day you will die and it is this truth which has
precipitated a passion for knowledge and the pursuit of immortality initially through divine methods but more
recently through scientific endeavor. Human knowledge is a fractured system of investigation born out of
mathematics, literacy and imagery. These axioms are often so different that knowledge has remained divided and a
cross fertilization of ideas is rendered almost impossible. Through the modern science of human thermodynamics,
carbon entromorphology has emerged as a major contender for a unified model of the mind and the conscious
observer. It relates all knowledge together producing powerful new systems of understanding taking human
evolution into new and breathtaking areas. It is the science of the 21st century and will almost certainly stand up to
challenge current thinking on life and the prospect for a more stable and peaceful future for all humanity.”
(add discussion)

Good and evil
Of interest, Janes extrapolates on the basic Gibbs free
energy change equation of chemical reactions:

ΔG = ΔH – TΔS
as being able to explain the thermodynamic nature of
morality, i.e. good and evil in the universal context, as
being a function of energy management in living
systems, a topic which he considers as the third part of
his theory. The following are Janes' large-sized posters
presentation of how he views morality in terms of
thermodynamics, as used in his video (below)
"Morality and Thermodynamics". Of interest here,
Janes notes that good and evil operate owing to the
fact that human are atomic structures are particles
bound by gravity.

Free will
Janes uses the term ‘heliotropism’, intermixed with
Gibbs free energy, as a synonym for free will, in the
sense that we have the ability to choose whether we
go down the pathway to lower forms of stability or up Some of Jayne's 2010 ideas about good and evil in respect to Gibbs
energy, enthalpy, and entropic energy.
the pathway to more stable forms, which he further
attempts to explain in enthalpic and entropic terms.

Religion
To note, Janes could be classified as a religious thermodynamicist, but after study of some of his theory it seems that
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he is more aligned with teachings of physics, but making some attempt to salvage certain teachings of religion, e.g.
considering god to be an aspect of energy, evolution, and the four fundamental forces of physics, or modeling the
soul in terms of quantum mechanical based orbital theory, hell to be the earlier stage of the formation of the earth of
molten carbon and heaven to be some type of future robotic stable state of humanity, where carbon is more
organized.
This type of viewpoint, of attempting to prove or disprove religious ideas, is common when first coming into
contact with the conception of reducing the totality of human existence down to pure physics and chemistry, in that
one will often bend scientific concepts into the preexisting Biblical framework, in loose structure. A good rule of
thumb, however, which will save the beginning researcher years of toil, is to throw all preexisting conceptions of
humanity out the window and start over from the ground up, building only from what we know is actually true and
factual based on modern knowledge. Searching to find proof of olden-days, Egyptian-based, theories of soul, life,
heaven, hell, etc., in the periodic table will, invariably, lead to a mishmash. Correctly, one should first acknowledge
that the human is molecule, as mass composition tables show. Second one must show how science explains the
movements of molecules. Third, one must acknowledge that humans are characterized as molecules attached to a
surface, which are driven in their reactions from heat from the sun, whose collect movements must fit the
measurements of the combined law of thermodynamics. On this modern basis, one must seek to find solution to one
question at a time.

Education
In 1993, at age 20, Janes studied chemical engineering for one year at the University of Manchester Institute of
Science and Technology, where he completed coursework in thermodynamics, fluid mechanics, heat transfer, and
design and process engineering fundamentals. In the years to follow, Janes began work in pharmacology technology.
In 2006, Janes completed a BS in biology and HNC (Higher National Certificate) in applied biological sciences, at
Manchester Metropolitan University. His final year project at MMU was a project full of models of life using
thermodynamic angles. [4]
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Janin, Joel
In hmolscience, Joel Janin (c.1941-) or “Joël Janin” (French), is a French bio-physicist
(chnops-physicist) noted for his 1995 protein thermodynamics article “Elusive
Affinities”, which opens and closes to a quote (P1:C4) and commentary, respectively,
on the nature of German polymath Johann Goethe’s 1809 physical chemistry based
novella Elective Affinities in respect to modern views on the thermodynamics aspects
of specificity involved in protein-protein complex formation and disassociation: [1]
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Elective Affinities
In 2013 retrospect commentary on his usage of Goethe's Elective Affinities in his "Elusive Affinities" article, Janin
states: [3]
“Goethe's novel was an attempt to blend chemistry and human
sciences. Two centuries later, it's still fun to read, and I was happy
to quote his definition of affinity:
Have we not already come to affinities?We have indeed, and let us at once
now get to know them in what they are
and in what they do. We say of those
natures which on meeting speedily connect
and interact that they have an affinity
for one another.”

Rossini debate
In commentary on the Rossini debate, Janin is of the following
opinion: [3]
“I guess I generally agree with Frederick Rossini, though I see no
chance to make a quantitative estimate of 'energy' and 'enthalpy' in social issues.”
This latter "no chance" comment by Janin here is a foray into the newly-emerging field of the development of human
thermodynamic instrumentation, though ideas on how to go about calculating human energy, human entropy,
human enthalpy, and human free energy have a long historical past, such as have been attempted in historical
attempts at making human thermodynamics variable tables, a subject dating back to at least to American economist
Irving Fisher's 1892 table.

Education
Janin completed his BS in solid state physics in 1964 at Ecole Normale Supérieure, Paris, and his PhD in 1969, initially
under Cy Levinthal at MIT , where he learned molecular biology, then later in France, under Gif-sur-Yvette at the
Pasteur Institute, then finally in enzymology under Georges Cohen at the University of Paris, with a dissertation on:
“Aspartokinase I-homoserine dehydrogenase I of Escherichia coli K 12: the study of ligand binding and allosteric
equilibrium”. Janin has been with protein studies ever since, initially via crystallography and the field of proteinprotein interaction during a post-doc with David Blow at the MRC Laboratory of Molecular Biology (Cambridge, UK) in
1973-74. In 1981, Janin became a biophysics professor at Université Paris-Sud, Orsay, where he taught undergraduate
biochemistry (chnops-chemistry) and structural biology, and managed the graduate program in enzymology. From
1992 to 2005 Janin was head of the CNRS Laboratoire de Biochimie et Enzymologie Structurales. Presently, Janin is
professor emeritus of biophysics at the Yeast Structural Genomics Laboratory,Université Paris-Sud, Orsay. He has
authored two textbooks (in French) and over 180 publications. [2]
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Jantsch, Erich
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In hmolscience, Erich Jantsch (1929-1980) was an Austrian-born American
astrophysicist noted for his 1980 Self-Organizing Universe, wherein he attempts to
scaffold on the dissipative structure theory work of Ilya Prigogine to outline unifying
model of evolution, cosmology, biology, sociology, psychology, and consciousness.

Overview
In 1972, Belgian chemist Ilya Prigogine was giving a seminar at the University of
California, Berkeley on dissipative structures or what he equivalently referred to as
“self-organization through irreversible processes”, during the course of which
Jantsch—who was also directing a eclectic business management group at Berkeley,
comprised of members interested in topics such as shamanism, psychology economics,
or Buddhism—sent one of his students to scout Prigogine’s seminar, after which
Prigogine was invited to address Jantsch’s group, following which Jantsch began to see
Prigogine’s work as the “missing link” that would help him centralize his own theory of
“self-realization through self-transcendence”, as Jantsch put, into the form of a
universal model. [6]
In 1975, Jantsch published Design for Evolution: Self-organization and Planning in the Life of Human Systems,
discusses the second law of thermodynamics in the context of the Brownian motion of human molecules; an excerpt
of which is as follows: [1]
“… dream of a pressure-free end state of maximum entropy in physical and social energy, in which action is neither
possible nor necessary in any direction, only a kind of thermal (so-called Brownian) motion of the human "molecules"
...”
In 1979, Jantsch gave his Gauthier lectures in “system science” at Berkeley, which became the basis for his 1980 The
Self-Organizing Universe: Scientific and Human Implications of the Emerging Paradigm of Evolution, an attempt at
unifying cosmology, biology, sociology, psychology, and consciousness, around a mixture of evolution theory and
dissipative structures theory. Jantsch, in short, promulgated a melting pot ontic opening philosophy in regards to
being and becoming within the confines of a physics-governed universe, which he exemplifies by the following:
“It becomes possible to view evolution as a complex, but holistic dynamic phenomenon of a universal unfolding or
order which becomes manifest in many ways, as matter and energy, information and complexity, consciousness and
self-reflexion. It is no longer necessary to assume a special life force—such as Bergson’s elan vital or prana of
Hinduism—separate from the physical forces.”
Jantsch’s Self-organizing Universe is said to present a large exposition of the form of existence, common to life and
non-life, structured around energy, entropy, dissipative structures; the gist views of which he summarized as follows:
[3]
“I stress that neither physicalism nor vitalism play a role in [my theory]. For the life of me only the paradigm of selforganization is appropriate. I am committed to open. Despite the largely scientific content of [my theory] is
humanistic in his outlook, because it is time to end the senseless separation of science and humanism. The
relationships that I point out in my book are characterizable with slogans such as self-organization, coevolution, selftranscendence and creativity. From them, the image of an open, non-teleological (and not even teleonomic)
evolution, the conditions at all levels is openness, and imbalance are autocatalytic self-reinforcing.”
(add discussion)

Influences
In 1985, after coming across Jantsch’s Self-organizing Universe, Swedish literature and science critic and humanism
theorist Erland Lagerroth wound go on to write over ten books expanding on Jantsch’s viewpoint, including: Toward a
New Science (1986), Beyond Darwin and DNA: A Non-mechanistic Biology (2004), Between Atoms and the Universe: or
to Try to Understand the World We Live In (2010), among others. [4] In 1995, American philosopher Ken Wilber
published his Sex, Ecology, Spirituality: the Spirit of Evolution, which heavily cites Jantsch.

Education
In 1951, Jantsch completed his PhD at the University of Vienna, working thereafter, at various times, as an
astronomer, physicist, engineer, management consultant, forecaster, conservationist, general systems theorist,
evolutionary theorist, humanist, and philosopher. Jantsch's original training was in astrophysics, but somewhere
along the line he began to delve into the bigger problems of existence and therein began to build on the selforganization work of Ilya Prigogine and Hermann Haken in attempt to bridge the gap between science and
humanism. Jantsch is often classified as belonging to the Prigogine school of thermodynamics, and was described as
“Prigogine’s most famous disciple and interpreter.” [2]
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Jaumann, Gustav
In thermodynamics, Gustav Jaumann (1863-1924) was an Austrian physicist who, according to
Belgian chemist Ilya Prigogine, was the leader of the Vienna school of thermodynamics. Jaumann
was a student of Ernst Mach and carried Mach’s prejudice against atoms far into the twentiethcentury, resulting to make himself an outsider of scientific circles. [1] Jumann, to note, sought
Boltzmann’s chair at his reaction end demise, which he was officially offered, but rejected, for
unclear reasons. [2]

References
1. Muller, Ingo. (2007). A History of Thermodynamics: the Doctrine of Energy and Entropy (pg. 74).
New York: Springer.
2. Blackmore, John. (1990). “Final Months & Aftermath”, in: Ludwig Boltzmann His Later Life and Philosophy, 19001906: Book One (§8:205-; Jumann, pg. 211). Springer.

External links
● Gustav Jaumann – Wikipedia.

Jaynes, Edwin
In information thermodynamics, Edwin Jaynes (1922-1998) was an American physicist
noted for his maximum entropy (MaxEnt) interpretation of thermodynamics, as found
in his two part 1957 paper “Information Theory and Statistical Thermodynamics”, in
which he attempted to derive a statistical thermodynamics interpretation of
information theory. [1] Jaynes’ approach, in terms of schools of thermodynamics, soon
came to be known as the MaxEnt school of thermodynamics also sometimes called the
Jaynes school. Into the 2000s, Jaynes' MaxEnt formulation of nonequilibrium statistical
thermodynamics, however, has generally failed to be accepted by the majority of
scientists. [2] In about 1965, Jaynes wrote the outline of a thermodynamics textbook,
that was never published. [4]

Influence
Jayne's paper was of considerable influence to American engineer Myron Tribus who
had spent the previous ten years attempting a similar derivation that when in 1948 he
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was told about Jaynes' paper he took an overnight train from LA to Stanford to visit Jaynes in his office. [5]

Economic thermodynamics
In 1991, Jaynes initiated a foray into economic thermodynamics with his article “How Should we Use Entropy in
Economics: Some Half-baked Ideas in Need of Criticism”, the subtitle a pun on Paul Samuelson’s 1972 “half-baked”
comment, in which is he introduces some tentative outlines of how an economic system can be modeled as a
thermodynamic system, such as how Willard Gibbs' 1873 graphical thermodynamic ideas on entropy convexity can be
mixed with logarithmic interpretations of economic entropy, which he defines as follows:

where (X,Y,Z ...) are some type of macroeconomic variables, which he doesn't really go into, and W is the multiplicity
factor of the macroeconomic state, which he describes as the "number of different microeconomic ways in which it
can be realized", whatever that means, and tries to connected in some way to French mathematician Rene Thom’s
1960s catastrophe theory and the thermodynamics of a ferromagnet and Curie temperature. [6]

Education
Jaynes received his BA in physics from the University of Iowa in 1942 and PhD on ferroelectricity at Princeton in 1950
under the direction of Eugene Wigner. [3]
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Jeans, James
In hmolscience, James Jeans (1877-1946) was an English mathematical physicist who
worked in astronomy, thermodynamics, heat, and radiation, noted for a number of
physics based philosophical conjectures, implications, and summaries.

Thermodynamics | Life
noted for his 1933 book The New Background of Science, an expansion of his 1931
book The Mysterious Universe, in which he argues that inanimate matter obeys the
second law of thermodynamics implicitly, but life succeeds in evading the second law in
varying degrees. Jeans even argues that this is what defines life: [1]
“In fact it would seem reasonable to define life as being characterized by a capacity for
evading this law. If probably cannot evade the laws of atomic physics, which are
believed to apply as much to the atoms of a brain as to the atoms of a brick, but it
seems able to evade this statistical laws of probability.”
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Jeans, in his work, made occasional reference to God stating, for example, that: “from the intrinsic evidence of his
creation, the Great Architect of the Universe now begins to appear as a pure mathematician.” This may explain his
objection to governance of the second law and life. Jeans argues further that the higher the type or form of life, the
greater its capacity for evasion, and that these observed evasions resemble the results that would be produced by an
army of sorting demons, so much so that “it would seem permissible to conjecture that life operates in some similar
way.” Romanian mathematician Nicholas Georgescu-Roegen cites this violation of the second law view in his 1971
The Entropy Law and the Economic Process, by stating that “the thought that life may be characterized by a capacity
for evading this law [as professed by Jeans], once generally denounced as sheer obscurantism, is now endorsed by
almost every authority in physico-chemistry.” [2]

Free will
In 1942, Jeans, in his Philosophy and Physics, cites Benedict Spinoza as saying: [3]
“A stone in the air would think itself free if it could forget the hand that had thrown it.”
Jeans, after discussing Rene Descartes, summarizes that “free will is only our name for unconscious determinism.”
Jeans also states:
“Modern philosophy has come to the conclusion that there is no real alternative to determinism, with the result that
the question now discussed is no longer whether we are free but why we think we are free.”
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Jeffers, Ruby
In human thermodynamics, Ruby Jeffers (c.1950-) is an Irish philosopher noted for his 1992 23page pamphlet or article E=mc² and Thermodynamics of Being in the Human System of
Organization: the Dream of Engineering Precision, focused on the subjects of vital force, ATP,
humans, and philosophy. [1]
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Jefferson, Thomas
In biographies, Thomas Jefferson (1743-1826) (IQ:180|#91) (CR=21) was the third
American President, noted for his use of Isaac Newton's mechanics in the drafting of
the Declaration of Independence, adopted on 4 Jul 1776, a polymath who spoke five
languages, a Cattell 1000 (top 90), owned a personal library of 6,487 books (home later
purchased by Claude Shannon), one of the fabled "last persons to know everything",
theorist behind the “separation of church and state” (1802) model of governance,
atheist, and noted as being a self-described “Epicurean materialist” in philosophy and
or belief system, deeply interested in science and political philosophy, who once stated:
"I cannot live without books”.

Matter and motion
On 15 Aug 1820, Jefferson wrote the following to John Adams: [2]
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“I feel: therefore I exist. I feel bodies which are not myself: there are other existences then. I call them matter. I feel
them changing place. This gives me motion. Where there is an absence of matter, I call it void, or nothing, or
immaterial space. On the basis of sensation, of matter and motion, we may erect the fabric of all the certainties we
can have or need.”
(add discussion)

Newton | Declaration of Independence
Jefferson, as it has been frequently inferred, used Newtonian
mechanics, and or the celestial mechanics of English physicist Isaac
Newton, in the writing of the Declaration of Independence (1776); the
following is a representative quote:
“We had no occasion to search into musty records, to hunt up royal
parchments, or to investigate the laws and institutions of a semibarbarous ancestry. We appealed to those of nature and found them
engraved on our hearts.”
— Thomas Jefferson (1826), on the origin of the Declaration of
Independence, shortly before his dereaction (death) [6]

American humanities scholar Joseph Slade elaborates on this as
follows: [3]

In a 1789 letter to American painter John
Trumbull, in an order for portraits of Bacon,
Locke, and Newton—supposedly arranged as
diagrammed (Ѻ) above—Jefferson identified
Bacon, Locke, and Newton as "the three greatest
men that have ever lived, without any exception".
[5]

“Leaving aside examples such as the celebrated influence of Isaac
Newton’s mechanics on Thomas Jefferson’s Declaration of Independence, the parallels between physics and
literature are simply too evident to ignore.”

Scottish-born American physician-physicist William Small, in the years 1760-1762, as professor at the College of
William and Mary, Virginia, was the one who first introduced Jefferson, aged 16-18, to the writings of John Locke,
Francis Bacon, and Isaac Newton. [4] In 1789, Jefferson identified Bacon, Locke, and Newton as the “three greatest
men that had ever lived, without exception”, whose portraits he ordered to be painted and seemingly arranged as
shown adjacent. [5]

Religion | Debunking
Jefferson devoted a certain amount of time and effort
to the questioning of religious tenets, facts, and
ideologies; some representative quotes of which are
shown below:
“Religion. Your reason is now mature enough [age 17]
to examine this object. In examining this subject, divest
yourself of all bias, in favor of novelty and singularity of
opinion, shake off all fears and servile prejudices, under
which weak minds are servilely crouched: fix reason in
her seat firmly; question with boldness even the
existence of God; because if there is one, he must
A future “god museum” cartoon, reminiscent of Jefferson’s 1823
approve more of the homage of reason than that of
letter to John Adams on the future mythological classification of
blindfolded faith. Read the Bible as you would Tacitus or “mystical generation of Jesus”. [11]
Livy. Those facts in the Bible which contradict the laws
of nature must be examined with care.”
— Thomas Jefferson (1787), “Letter to [nephew] Peter Carr” [7]

“And the day will come when the mystical generation of Jesus, by the supreme being as his father in the womb of a
virgin will be classed with the fable of the generation of Minerva in the brain of Jupiter.”
— Thomas Jefferson (1823), “Letter to John Adams”, Apr 11 (Ѻ)

(add discussion)

Belief system
Jefferson's belief system seems to have evolved over the years, the more he read. In 1800, during his presidential
campaign, he was said to be unfit to hold office because he did not have orthodox religious beliefs and called a
“howling atheist”; in 1802, he added the separation of church and state clause to the Constitution; in the years to
follow he became reticent, vacillated in belief system labels over time; in private letters, variously refers to himself as
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"Christian" (1803), "a sect by myself" (1819), an "Epicurean" (1819), a "materialist" (1820), and a "Unitarian by
myself" (1825). (Ѻ)

Jefferson Bible | Miracle-free
In 1798-99, Jefferson discussing the idea, with Benjamin Rush, about writing a new miracle-free and supernaturalfree version of the Bible, starting with a review of the morals of the ancient philosophers, followed by the “deism and
ethics of the Jews”, followed by the “principles of pure deism” taught by Jesus Christ , explicitly “omitting the
question of his deity”, which by 1813 he had accomplished in the form of an octavo of forty-six pages, of “pure and
unsophisticated doctrines” as he told John Adams: [8]

Jefferson did not believe in the divinity of Christ nor that He performed miracles; he saw Jesus as a great reformer
and moral leader. Toward the end of his life, using multiple language extracts of the four Gospels, Jefferson cut and
pasted together his own version. His goal was to eliminate what he felt were distortions in the Gospels by unlearned
apostles who often misunderstood the teachings of Jesus. Thus he removed all the supernatural aspects, including
miracles, as well as misinterpretations he perceived had been added by the Gospel writers. The result, he felt, best
expressed the moral code of the teachings of Jesus. This work was never published during the lifetime of Jefferson,
and in fact a printed version was not published until 1895 by the National Museum. (Ѻ)

Epicurus | Moral philosophy
Jefferson owned at least five Latin editions of Lucretius’ 55BC On the Nature of Things, as well as translations into
other languages. [1] In a 31 Oct 1819 letter to William Short, Jefferson stated the following about his belief in the
philosophy of Epicurus: (Ѻ)
“As you say of yourself, I too am an Epicurian. I consider the genuine (not the imputed) doctrines of Epicurus as
containing everything rational in moral philosophy which Greece and Rome have left us. Epictetus indeed, has given
us what was good of the stoics; all beyond, of their dogmas, being hypocrisy and grimace. Their great crime was in
their calumnies of Epicurus and misrepresentations of his doctrines; in which we lament to see the candid character
of Cicero engaging as an accomplice. Diffuse, vapid, rhetorical, but enchanting. His prototype Plato, eloquent as
himself, dealing out mysticisms incomprehensible to the human mind, has been deified by certain sects usurping the
name of Christians; because, in his foggy conceptions, they found a basis of impenetrable darkness whereon to rear
fabrications as delirious, of their own invention. These they fathered blasphemously on him whom they claimed as
their founder, but who would disclaim them with the indignation which their caricatures of his religion so justly
excite.
Jefferson went on to say:
Of Socrates we have nothing genuine but in the Memorabilia of
Xenophon; for Plato makes him one of his Collocutors merely to cover
his own whimsies under the mantle of his name; a liberty of which we
are told Socrates himself complained. Seneca is indeed a fine moralist,
disfiguring his work at times with some Stoicisms, and affecting too
much of antithesis and point, yet giving us on the whole a great deal of
sound and practical morality.
But the greatest of all the reformers of the depraved religion of
his own country, was Jesus of Nazareth. Abstracting what is really his
from the rubbish in which it is buried, easily distinguished by its lustre Jefferson, who owned five plus volumes of
Lucretius’ 55BC On the Nature of Things, was a
from the dross of his biographers, and as separable from that as the
noted adherent to the works of Epicurus, shown
diamond from the dunghill, we have the outlines of a system of the
above, describing himself in the years 1819-20 as
most sublime morality which has ever fallen from the lips of man;
an "Epicurean materialist" in belief system
outlines which it is lamentable he did not live to fill up.
philosophy.
Epictetus and Epicurus give laws for governing ourselves, Jesus a
supplement of the duties and charities we owe to others. The establishment of the innocent and genuine character of
this benevolent moralist, and the rescuing it from the imputation of imposture, which has resulted from artificial
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systems [N1], invented by ultra-Christian sects, unauthorized by a single word ever uttered by him, is a most
desirable object, and one to which Priestley has successfully devoted his labors and learning. It would in time, it is to
be hoped, effect a quiet euthanasia of the heresies of bigotry and fanaticism which have so long triumphed over
human reason, and so generally and deeply afflicted mankind; but this work is to be begun by winnowing the grain
from the chaff of the historians of his life.
I have sometimes thought of translating Epictetus (for he
has never been tolerable translated into English) by adding the
genuine doctrines of Epicurus from the Syntagma of Gassendi,
and an abstract from the Evangelists of whatever has the
stamp of the eloquence and fine imagination of Jesus. The last
I attempted too hastily some twelve or fifteen years ago. It
was the work of two or three nights only, at Washington, after
getting through the evening task of reading the letters and
papers of the day. But with one foot in the grave, these are
now idle projects for me. My business is to beguile the
wearisomeness of declining life, as I endeavor to do, by the
delights of classical reading and of mathematical truths, and
by the consolations of a sound philosophy, equally indifferent
to hope and fear.
I take the liberty of observing that you are not a true
disciple of our master Epicurus, in indulging the indolence to
which you say you are yielding. One of his canons, you know, A 2011 fence-protected holiday display, by Atheists
was that "the indulgence which prevents a greater pleasure, or United, in Santa Monica, California, showing a Jefferson
produces a greater pain, is to be avoided." Your love of repose quote on religion a mythology. (Ѻ)
will lead, in its progress, to a suspension of healthy exercise, a relaxation of mind, an indifference to everything
around you, and finally to a debility of body, and hebetude of mind, the farthest of all things from the happiness
which the well-regulated indulgences of Epicurus ensure; fortitude, you know, is one of his four cardinal virtues. That
teaches us to meet and surmount difficulties; not to fly from them, like cowards; and to fly, too, in vain, for they will
meet and arrest us at every turn of our road. Weigh this matter well; brace yourself up; take a seat with Correa, and
come and see the finest portion of your country, which, if you have not forgotten, you still do not know, because it is
no longer the same as when you knew it. It will add much to the happiness of my recovery to be able to receive
Correa and yourself, and prove the estimation in which I hold you both. Come, too, and see our incipient University,
which has advanced with great activity this year. By the end of the next, we shall have elegant accommodations for
seven professors, and the year following the professors themselves. No secondary character will be received among
them. Either the ablest which America or Europe can furnish, or none at all. They will give us the selected society of a
great city separated from the dissipations and levities of its ephemeral insects.
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.”
(add discussion)

Notes
N1. e.g. The immaculate conception of Jesus, his
deification, the creation of the world by him, his
miraculous powers, his resurrection and visible
ascension, his corporeal presence in the
Eucharist, the Trinity; original sin, atonement,
regeneration, election, orders of Hierarchy, &c.—
T. J.
N2. Syllabus of the doctrines of Epicurus
Physical.—The Universe eternal.
Left: a photo of Jefferson’s portable writing desk. (Ѻ) Right: a sketch (Ѻ)
Its parts, great and small, interchangeable.
of Jefferson sitting his "swivel chair", something he invented, drawing
out architectural plans for the University of Virginia.
Matter and Void alone. Motion inherent in
matter which is weighty and declining. Eternal
circulation of the elements of bodies.
Gods, an order of beings next superior to man, enjoying in their sphere, their own felicities; but not meddling with
the concerns of the scale of beings below them.
Moral.—Happiness the aim of life.
Virtue the foundation of happiness.
Utility the test of virtue.
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Pleasure active and In-do-lent.
In-do-lence is the absence of pain, the true felicity.
Active, consists in agreeable motion; it is not happiness, but the means to produce it.
Thus the absence of hunger is an article of felicity; eating the means to obtain it.
The summum Annum is to be not pained In body, nor troubled in mind. i. e. In-do-lence of body, tranquillity of mind.
To procure tranquillity of mind we must avoid desire and fear, the two principal diseases of the mind. Man is a free
agent.
Virtue consists in 1. Prudence. 2. Temperance. 3. Fortitude. 4. Justice. To which are opposed, I. Folly. 2. Desire. 3.
Fear. 4. Deceit.
(add discussion)

Quotes
The following are noted quotes:
“Believe me, dear Sir: there is not in the British Empire a man who more cordially loves a union with Great Britain
than I do. But, by the God that made me, I will cease to exist before I yield to a connection on such terms as the
British Parliament propose; and in this, I think I speak the sentiments of America.”
— Thomas Jefferson (1775), “Letter to John Randolph”, Nov 29 [10]

“The legitimate powers of government extend to such acts only as are injurious to others. But it does me no injury for
my neighbor to say there are twenty gods, or no god. It neither picks my pocket nor breaks my leg.”
— Thomas Jefferson (1782), “Notes on the State of Virginia” (Ѻ)

“I remember well the enthusiasm with which I devoured it [Hume’s work] when young, and the length of time, the
research and reflection which were necessary to eradicate the poison it had instilled into my mind.”
— Thomas Jefferson (1810), “Letter to William Duane”, Aug 12 [9]
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Jenkin, Fleeming
In hmolscience, Fleeming Jenkin (1833-1885) was an English engineer, a school friend
of Peter Tait and James Maxwell, at Edinburgh Academy, predominately known as the
inventor of the cable car, noted particularly for his 1868 article “The Atomic Theory of
Lucretius”, wherein he argues, if one believes in both atoms and free will, that free will
is consistent with the conservation of energy, according to his argument that the
Lucretian “swerve” free will model is replaced with a right angle deflecting force model
of free will, on the following ontic opening stylized logic that:
“A force acting at right angles to the direction in which a body moves does no work,
although it may continually and continuously alter the direction in which the body
moves.”
In 1875, Balfour Stewart and Peter Tait cite Jenkin’s paper in support of their religion +
science reconciliation treatise. [2]
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Jenkins, Alastair
In thermodynamics, Alastair Jenkins (c.1952-) is a Danish atmospheric physicist noted
for his 2005 article “Thermodynamics and Economics” in which he gives a general
historical derivation overview of the various methods of thermodynamics and
concludes that economic activity can be modeled on the tendency for systems to
maximize entropy.

Difficulties on theory
Jenkins culls his approach on the incorrect Edwin Jaynes method of information-based
derivation or MaxEnt school of thought. [1] What is interesting about Jenkins paper is
that his opening derivation is fairly clean; the red flags in the paper are his use of the
acronym MEP (maximum entropy principle), placing his work in the realm of
information theory based thermodynamics.

Migration | Immigration
Jenkins, in one interesting passage he compares people as being analogous to the molecules of the atmosphere and
using English historian Peter Laslett’s 1979 description of the 17th century gentry of England as “the families of the
ruling segment pressed, like atmosphere, evenly, over the whole face of England”, he expands this by saying that “as
in a body of gas evenly distributed throughout a container, their spatial distribution was in a state of maximal
entropy. Conflicts with other societies provide an additional source of energy dissipation and or entropy production
and absorption of ‘excess population’.”

Education
Jenkins completed his BA in natural sciences and physics at the University of Cambridge, MS in 1975 with a thesis on
“A critical survey of the aeronomical effects, up to 120 km altitude, of the temperature structure of the atmosphere”,
and PhD in 1977 with his dissertation on “Noctilucent clouds: structure and dynamics”, at the University of Aberdeen,
Scotland. Since 2002, he is a research scientist at UniResearch at the Geophysical Institute, University of Bergen. It is
likely at some point along the way, that Jenkins studied atmospheric thermodynamics.
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Jensen, William
In chemistry, William B. Jensen (1948-) (DN=7) is an American chemistry historian
noted for his research into the etymology of the symbol "R", the universal gas constant;
several articles on the chemical thermodynamics work of August Horstmann, who
Jensen claims was the first person to convert R into a universal gas constant; for a
number of chemistry caricatures, such as his 1970 Gilbert Lewis caricature, as shown
below; and for his 2012 Notebooks of an Epicurean Materialist, in which he outlines his
thermodynamics based philosophy. [7]

Thermodynamic philosophy
See also: Belief system

Jensen’s encapsulated 2012 summary statement, from his Notebooks of an Epicurean
Materialist, of his particular thermodynamic philosophy (see also: philosophical
thermodynamics), being openly atheist (contrary to the status of most scientists, who
predominately, in the range of 95 percent, are atheist "but do not like to say so", in the
words of Napoleon (see: Napoleon-Laplace anecdote), is as follow: [5]
“As a scientist, I feel, both intellectually and esthetically, that the laws of thermodynamics are by far the most
powerful and significant product produced by western science. As a secular humanist, who believes that the human
race is ultimately on its own and cannot count on some last minute supernatural intervention to bail it out of its
collective woes, I feel that the confrontation between these laws and the apparent inability of humans to transcend
their biologically ingrained imperative to reproduce at all costs will form the ultimate test of whether civilization, and
possibly even the human race itself, will survive in the future.”
In short, Jensen classifies himself as an "Epicurean materialist", a modern version of the 307BC philosophy of Greek
philosopher Epicurus, an atomic materialist (see: atomic theory), who, following in the steps of Democritus, was an
advocate of materialism, led him to a general attack on superstition and divine intervention, and, following
Aristippus—about whom very little is known—believed that pleasure is the greatest good, but the way to attain
pleasure was to live modestly and to gain knowledge of the workings of the world and the limits of one's desires. This
led one to attain a state of tranquility (ataraxia) and freedom from fear, as well as absence of bodily pain (aponia).
The combination of these two states is supposed to constitute happiness in its highest form. [6]

Atheism
In 2014, Jensen stated a version of his atheist’s creed.

Education
Jensen completed his BS in chemistry (1970), MS in chemistry and education
(1972), and PhD (1982) in organic chemistry, all at the University of Wisconsin.
Presently, he is professor emeritus of chemistry at the University of Cincinnati.
[3]

History of chemistry
See main: History of chemistry

In 1977, American chemist Ralph Oesper, noted for his 1975 The Human Side of
Scientists, a book on chemical anecdotes, left a substantial endowment to the
Chemistry Department at the University of Cincinnati for the support of
activities in the history of chemistry. The department decided to use this fund
to support a faculty position in chemical education and history of chemistry,
and in 1986 Jensen was appointed Oesper Professor of Chemical Education and
Jensen reading in his history of
History of Chemistry. Jensen decided to use the endowment to start a new
chemistry archives and museum at the
American journal for the history of chemistry, known as the Bulletin for the
University of Cincinnati. [2]
History of Chemistry, and to expand the small collections of rare books,
journals, and portraits which Oesper had accumulated over the years. In addition, Jensen, who had been an avid
collector of antique chemical apparatus since his days as a graduate student at the University of Wisconsin, decided
to add a third collection devoted to the history of chemical apparatus.
During the next 14 years, the book, journal, portrait and apparatus collections were increased more than a
hundred fold, much of the apparatus being acquired as donations resulting from the many lectures on the history of
chemistry which Dr. Jensen gave during these years at various small colleges and schools. In 2000, a doubling of the
endowment resulting from the death of Oesper’s son, Dr. Peter Oesper, allowed the collections to acquire space for
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the separate housing of the books, journals and prints, as well as a museum area, with an accompanying work area
and store rooms, for the antique apparatus. Currently the book and journal collections, which span the period 16001960, contain more than 17,000 volumes, whereas the portrait collection contains more than 2,500 portraits, prints
and photographs related to the history of chemistry, and the apparatus collection more than 4,000 artifacts.

Other
In 1979, Jensen published The Lewis Acid-Base Concepts, on Gilbert Lewis’ 1923 notion of an acid as that which can
employ an electron and a base as that which can donate an electron, and in 2002 published Mendeleev on the
Periodic law: Selected Writings, on Russian chemist Dmitri Mendeleyev’s 1869 periodic table.

Caricatures
Jensen’s interesting in drawing caricatures began in about
1968 when he was a junior chemistry student at the
University of Wisconsin-Madison and attending Aaron
Ihde’s lectures on the history of chemistry. Each week,
rather than taking lecture notes, Jensen would instead
select one of the chemists that Ihde was lecturing on and
do a caricature based on the portraits found in Ihde’s
textbook, The Development of Modern Chemistry (1964).
This original set has since been supplemented by
about another half-dozen caricatures prompted by
requests over the years from various individuals and
journals. In the 1970s there was little interest in these
drawings, but with the passage of time, a sort of
underground demand for them has spontaneously arisen
among teachers and students of chemistry and many have
since been reproduced on coffee mugs, T-shirts, and on
various internet sites. More recently, one of them (Robert
Bunsen) was even being used as the logo for a rock band.
A collected works set of Jensen’s caricatures can be found
in his 2010 book Chymists: That Strange Class of Mortals:
Caricatures of Famous Chemists with a Few Physicists and
Biologists Added. [4]

References

Left: caricature of Lewis, originally done by Jensen in 1970,
depicting American physical chemist Gilbert Lewis as a
prophet of the chemical bond for the vision of his dot
structure notation developed as an aid to students during his
1902 chemistry lectures at Harvard. Right: retouched
caricature of Lewis, by Libb Thims (2012), as one of the
prophets of modern thermodynamics, for the publication of
his 1923 chemical thermodynamics textbook, soon known as
the "bible" of thermodynamics (see: thermodynamic bible),
for, in the words of chemistry historian Henry Leicester, (a)
replacing the word "affinity" by the word "free energy"
throughout the English speaking world, and most importantly
(b) through the simplification of 700-equation treatise of
Willard Gibbs into the following truncated equation: ΔG < 0,
which has since come to be called the Lewis inequality for
natural processes, an equation which has been found to
govern both human nature and chemical nature (see: human
free energy) or as put succinctly by Goethe "there is, after all,
only one nature".

1. (a) Jensen, William B. (2003). “The Universal Gas
Constant R” (abstract: “this column traces the history of
the gas constant R and the probable reason for its
representation by the letter R.), J. Chem. Edu. 80: 731.
(b) Jensen, William B. (2009). “August Horstmann and the
Origins of Chemical Thermodynamics”, Bull. Hist. Chem.
(c) Jensen, William B. (2009). “Introduction to the English
Translation of the ‘The Theory of Dissociation’ by August
Horstmann: a Forgotten Classic of Chemical Thermodynamics”, Bull. Hist. Chem.
(d) Lewis caricature (original) – Woodrow.org.
2. Oesper Collections (history) – University of Cincinnati.
3. (a) Jensen, William. (1972). The Secondary Chemistry Textbook and the History of Secondary Chemistry Teaching:
1820-1960, M.S. Thesis, University of Wisconsin, Madison, WI.
(b) Jensen, William. (1982). Investigations of the Quarternary M/MCl4/X8 /Al2CI6 Systems (where M = Zr, Ti, and X8
=S, Se,) and Related Melts, Ph.D. Thesis, University of Wisconsin, Madison, WI.
4. Jensen, William B. (2010). Chymists: That Strange Class of Mortals: Caricatures of Famous Chemists with a Few
Physicists and Biologists Added. Oesper Collections.
5. (a) Email communication to Libb Thims on atheism and philosophical point of view.
(b) Jensen, William B. (2012). Notebooks of an Epicurean Materialist. In press.
6. Epicureanism – Wikipedia.
7. Email communication (09 Apr 2012) to Libb Thims on his Dawkins number (reply: "I would say I am a
seven").

Further reading
● Jensen, William. (2005).“The Quan ﬁca on of 20th-Century Thermodynamics: A Tribute to the 1923 Text,
Thermodynamics and the Free-Energy of Chemical Substances by Gilbert Newton Lewis and Merle Randall,” Invited
Paper, Bolton Society Symposium, 230th National ACS Meeting, Washington, DC. 28.
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● Jensen, William B. (date). “George Downing Liveing and the Early History of Chemical Thermodynamics” (pdf),
Publication.
● Jensen, William. (2010). “Physical Chemistry Before Ostwald: The Textbooks of Josiah Parsons Cooke,” Invited
Paper, Bolton Symposium, 240th National ACS Meeting, Washington, DC, 23 August.
● Jensen, William. (2011). “Atheism and Free-Thought in 19th-Century Cincinnati: Some Historical Snapshots,” 20th
Anniversary Conference of Cincinnati Free Inquiry Group., Cincinnati, OH., 15 October.

See also
● James Partington
● History of chemical bonding theory
● Greatest chemist ever

External links
● William B. Jensen (faculty) – University of Cincinnati.
● Jensen, William B. – WorldCat Identities.

Jesus Christ
In religio-mythology, Jesus Christ, aka "Osiris
Anointed" (or Horus), in association with his
mother, the Virgin Mary (Isis, Stella Maris), is
the most dominate name in world literature,
whose representation is held in 101,001 works
in 155,545 publications in 230 languages and
3,387,028 library holdings. [1]
The names Jesus and Mary, so called
patriarch and matriarch of Christianity, as
explained in comparative mythology and
religion, are the only two, of the top seven
names of the WorldCat 100, including Bach,
Goethe, Lincoln, Mozart, Shakespeare, that
are fictional.
The great anchoring of the real existence
of a person named Jesus Christ, who of course
is modern-day rewrite of Osiris resurrection
(of Ra theology), is the single greatest barrier A snapshot of the how the resurrection of Osiris was re-written, in
Christianity, into the resurrection of Jesus, and, in Hinduism, in to the
to the future potential bridging the gap
reincarnation of Buddha. [1]
between the two cultures.

Miracles
The following recount the origins of some of the "miracles" of Jesus:
Original

Rewrite
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In 510BC, the number 153 was regarded as sacred by
Pythagoras and a miracle story of him catching a large
number of fish was attributed to him; the ratio 265/153,
being the height-to-width ratio of the intersection of two
circles (called by Archimedes in 250BC the "measure of the
fish"):

→
The ratio 265/153 being the nearest whole number
approximation to the square root of three, the controlling
ratio of the equilateral triangle, supposedly utilized in the
design of the pyramids. [2]

Pythagoras' student (or disciple) Empedocles (450BC),
known to some as an “immortal god, no longer mortal”,
was said to have raised a woman back to life who had
been dead for 30 days. [3]

→

(add discussion)

See also
● People claimed to be son of god

Quotes
The following are related quotes:
“I have dictated thirty pages on the world’s three religions; and I have read the Bible. My own mind is made up. I do
not think Jesus Christ ever existed.”
— Napoleon Bonaparte (1817)

References

1. Thims, Libb. (2011). Purpose? (in a Godless universe) (94-pg manuscript) (unfinished); Online as 105page unfinished manuscript (14 Apr 2013) (Jesus, pg. 59). IoHT publications.
2. Freke, Timothy and Gandy, Peter. (1999). The Jesus Mysteries: Was the Original Jesus a Pagan God? (pg. 16). Three
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External links
● Jesus – Wikipedia.

Jevons, Stanley
In economics, William Stanley Jevons (1835-1882) (IQ:175|#151) (CR=28), commonly
cited as "W. Stanley Jevons", was an English economist, natural philosopher, and oftcited general polymath noted for his theories on utility, for his no origin theory of life
ideas, and for his statement of the three moral body problem.

Three moral body problem
See main: Three moral body problem

In 1872, English economist Alfred Marshall, in a review of Jevons’ Theory of Political
Economy (1871), stated the following: [8]
“Just as the motion of every body in the solar system affects and is affected by the
motion of every other, so it is with the elements or the problem of political economy.”
In 1874, Jevons, in his Principles of Science, discussed how any “complete theory of
morals must deal with quantities of pleasure and pain”, citing Jeremy Bentham, in
reference to the general tendency of each kind of action in relation to the good of the general community, then
stated the following: [9]
“If we are to apply scientific methods to morals, we must have a calculus of moral effects, a kind of physical
astronomy investigating the mutual perturbations of individuals. But as astronomers have not yet fully solved the
problem of three gravitating bodies, when shall we have a solution of the problem of three moral bodies?”
In 1881, Irish mathematical economist Francis Edgeworth, citing, it seems, Jevons, amid a general discussion of his
work, stated the following: [10]
“What can be expected from mathematics in social science, when she is unable to solve the problem of three bodies
in her own department?”
Edgeworth goes on to argue that, via principle discovered by Joseph Lagrange, i.e. Lagrangian, according to which the
action or the time-integral of energies of the summation of the velocities of the particles of the system should tend to
a maximum, as expanded upon by William Hamilton, i.e. Hamiltonian, according to which the velocity of each part is
regarded as derivable from the action of the whole, or the time integral of energy, the following can be arrived at:
“A solution practical and philosophical, although not numerical and precise, as it exists for the problem of the
interaction of bodies, so is possible for the problem of the interaction of souls.”
This is all fairly clever logic—humorously as it sounds on first pass—according to which, in modern language, the
Hamiltonian, via the expanded logic of Rudolf Clausius (1865) and Willard Gibbs (1876) becomes the Gibbsian,
according to which the free energy of the social system tends to a minimum, and the so-called problem of “three
moral bodies” (Jevons) or problem of the “interaction of souls” (Edgeworth), becomes reducible to, via
physicochemical terminology neutrality reform, to the problem of the reaction (arrival of life), dereaction (arrival of
death), and transformations therein, of choice-operational bodies in systems, if indeed the terms moral and amoral
derive, etymologically, from the logic of the arrival of Greco-Roman goddess Vita (life) and Mors (death), respectively.

Principles of Science | Continuity theory
In 1874, Jevons published his The Principles of Science: a Treatise on Logic and the Scientific Method, wherein he gave
the following view of phosphorus in relation to the human: [5]
“By degrees it is found that the chemistry of organized substances is not widely separated from, but is rather
continuous with, that of earth and stones. Life itself seems to be nothing but a special form of that energy which is
manifested in heat and electricity and mechanical force. The time may come, it almost seems, when the tender
mechanism of the brain will be traced out, and every thought reduced to the expenditure of a determinate weight of
nitrogen and phosphorus.”
This is excellent discernment for 1874, indeed.
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“No apparent limit exists to the success of scientific method in weighing and measuring, and reducing beneath the
sway of law, the phenomena both of matter and of mind [mind brain duality]. And if mental phenomena be thus
capable of treatment by the balance and the micrometer, can we any longer hold that mind is distinct from matter?
Must not the same inexorable reign of law, which is apparent in the motions of brute matter, be extended to the
most subtle feelings of the human heart? Are not plants and animals and ultimately man himself, merely crystals, as
it were, of a complicated form? If so, our boasted free will becomes a delusion, moral responsibility a fiction, spirit a
mere name for the more curious manifestations of material energy. All that happens, whether right or wrong,
pleasurable or painful, is but the outcome of the necessary relations of time and space and force, and of the laws of
matter emerging from them, which are fixed in the very nature of things.
Materialism seems, then, to be the coming religion, and resignation to the nonenity of human will the only duty. Such
may not generally be the reflections of men of science, but I believe that we may thus describe the secret feelings of
fear which the constant advance of scientific investigation excites in the minds of many who view it from a distance.
Is science, then, essentially atheistic and materialistic in its tendency? Does the uniform action of material causes,
which we learn with an ever increasing approach to certainty, preclude the hypothesis of an intelligent and
benevolent creator, who has not only designed the existing universe, but who still retains the power to alter its
course from time to time?”
He concludes this excellent tract, being already well past the 400+ page mark of his treatise, by commenting “to enter
actually upon theological discussions would be evidently beyond the scope of this work.”

Theory of Political Economy
In 1871, Jevons published Theory of Political Economy—a fuller elaboration, supposedly, of his earlier paper on "A
General Mathematical Theory of Political Economy" (1862), written for the British Association—wherein he attempts
the following:
“In this work I have attempted to treat economy as a calculus of pleasure and pain, and have sketched out, almost
irrespective of previous opinions, the form which the science, as it seems to me, must ultimately take. The theory of
economy thus treated presents a close analogy to the science of statical mechanics, and the laws of exchange are
found to resemble the laws of equilibrium of a lever as determined by the principle of virtual velocities. The nature of
wealth and value is explained by the consideration of indefinitely small amounts of pleasure and pain, just as the
theory of statics is made to rest upon the equality of indefinitely small amounts of energy.”
Some of this so-called felicity calculus logic was extended into Francis Edgeworth’s Mathematical Psychics (1881),
who cites Jevons on his first page. [7]

Coal Question
In 1865, Jevons, in his The Coal Question, starting with James Watt’s improvements to the steam engine, first defines
coal as “material energy”, and then goes on to argue that supplies of coal will eventually run out: [1]
"Coal in truth stands not beside but entirely above all other commodities. It is the material energy of the country —
the universal aid — the factor in everything we do. With coal almost any feat is possible or easy; without it we are
thrown back into the laborious poverty of early times. With such facts familiarly before us, it can be no matter of
surprise that year by year we make larger draughts upon a material of such myriad qualities — of such miraculous
powers."
Jevons, having had some background in physical science and chemistry, defines coal as stored fire, so to speak:
“Fuel—the source of fire—is the source at once of mechanical action and of chemical change.”
(add discussion)

Education
In 1850, Jevons, at the age of 15, entered University College School, London, focusing on the natural sciences, his
favorite subjects being chemistry and botany, and he also studied mathematics under the famous logician Augustus
de Morgan. In 1854, owing to financial constraints, Jevons took up an assayership position at the new mint in Sydney,
Australia, where he remained for five years. In circa 1859-60, Jevons returned to the University College London,
completed his BA and MA, and in 1866 became a professor of logic, mental and moral philosophy, and political
economy in Owens college, Manchester.

Logic | Logical machine
In 1860, at the Sydney Mint, Jevons wrote the following in his journal: (Ѻ)
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“As I awoke in the morning the sun was shining brightly into my room, there was a consciousness on my mind that I
was the discoverer of the true logic of the future I felt a delight such as one can seldom hope to feel. I remembered
only too soon though how unworthy and weak an instrument I was for accomplishing so great a work and how hardly
I could expect to do it.”
Jevons then read George Boole’s 1854 Mathematical Analysis of Logic and An Investigation of the Laws of Thought, in
which he also saw problems. In 1861, Jevons began developing was developing his own system of logic based on what
he eventually called the “substitution of similar”, whereby philosophy would be shown to consist solely in pointing
out the likeness in things. In 1863, he
published Pure Logic, selling a dismal four
copies sold in 6 months.
In 1869, Jevons published The
Substitution of Similars, a logic textbook,
wherein he describe a logical abacus, a
series of wooden boards with various
combinations of true and false terms, that
could be arranged on a rack and ruler and
used to remove certain excluded
combinations. Jevons then had a Salford
clock maker construct a working model of
the device, shown adjacent, being 2.95 feet
in height, called by him a “logical machine”,
the bottom row called the “predicated
keys”, which computed Boolean-like truth
tables.

Other
Jevons, according to physical economics
historian Philip Mirowski, during his tenure
at Owens College, was in intimate of Scottish
physicist Balfour Stewart, an association
which supposedly had some type of
influence on neoclassical economic theory.
[4]

Georgescu-Roegen | Material energy
| Material entropy

Jevons’ 1869 logic machine for doing Boolean algebra like truth tables.

Jevons’ notion of material energy seems to have been the verbal template for Romanian-born American
mathematician Nicholas Georgescu’s 1971 notion of material entropy, as Georgescu, in his The Entropy Law, cites the
work of Jevons to a good extent, opening to a discussion of his The Coal Question as the platform to argue that the
exhaustion of coal (or rather natural resources in general) is a repercussion of the second law, in that entropy tends
to increase; although the way he interprets this is way off. Georgescu pens his model as such (his italics): [2]
“In the beginning, the chemical energy of the coal is free, in the sense that it is available to us for producing some
mechanical work. In the process, however, the free energy loses this quality, bit by bit. Ultimately, it always dissipates
completely into the whole system where it becomes bound energy, that is, energy which we can no longer use for the
same purpose.”
This, however, is mis-interpretation of the chemical thermodynamics terms: free energy (available energy) and bound
energy, which have very precise mathematical definitions, as derived from the generic heat engine model applied to
chemical reactions, particularly as occur in the battery. What Georgescu does, being generally unacquainted with
physics or thermodynamics, is blend the three separate parts of the heat engine: hot body (boiler, which the source
of heat tends to be coal or wood), the cold body, and the working body, together into his imagined “ecologicaleconomic system”, with no clear or defined thermodynamic boundary. This would go on to create great confusion in
the latter three decades of the 20th century, for followers of Georgescu school, of which there were many.
In the correct light, the free energy, in the economic sense, is a type of chemical energy that occurs (absorbs or
releases) in the process of chemical reactions between people (human molecules), i.e. human chemical reactions,
whereby the "coal" or rather natural resources is a surface interaction type energy, in the sense that people are
molecules reacting on a surface (substrate), catalyzed by the material of the surface (similar that which occurs in the
Haber process), in a way that the catalyzing action (or energy effect of the catalyzing action) results to lower (or raise)
the activation energy barrier to the progress of human chemical reactions. [3]
In this sense, depletion of coal supplies (if this were humanities sole natural resource) would result to affect a
raising of the activation energy barrier to human chemical reaction, in particular the human reproduction reaction,
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and hence cause a population growth decrease; just as, conversely, the coal-fueled industrial led to the population
explosion at the end of the last millennium.

Quotes | About
The following are about quotes:
“The only point about Jevons was that he was a genius.”
— Herbert Foxwell (c.1920) (Ѻ)

“A look at Jevons’ entire lifework bears out Foxwell’s opinion. Jevon’s legacies to economics are indeed fragmentary,
but they are the leavings of genius.”
— Robert Eckland (1983) (Ѻ)

Quotes
The following are notable quotes:
“There exists much prejudice against attempts to introduce the methods and language of mathematics into any
branch of the moral sciences. Most persons appear to hold that the physical sciences form the proper sphere of
mathematical method, and that the moral sciences demand some other method, I know not what.”
— Stanley Jevons (1871), Theory of Political Economy (pg. 3)

“We cannot weigh, or gauge, or test the feelings of the mind; there is no unit of labor, or suffering, or enjoyment.”
— Stanley Jevons (1871), Theory of Political Economy (pg. 9)
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Jinn, Bo
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In religion, Bo Jinn (1980-) is the pen name—note: ‘Jinn’ are supernatural creatures, frequently
found in Islamic folklore—a Maltesean agnostic turned anti-atheism author of the 2013 ebook
Illogical Atheism: a Comprehensive Response to the Contemporary Freethinker from a Lapsed
Agnostic, wherein employs the term “atheology” as the study of atheism, discusses “theodicists”
(Ѻ), i.e. those attempt to resolve the problem of evil, “negative atheism”, and “fideism”, among
other agnostic leaning-toward-theism fence-sitter topics.

Life | Non-life
On the seeming life from non-life problem (aka the great problem of natural philosophy), Jinn
states (loc. 2295) that “at some point, on both the theistic and atheist account, life had to have
arisen from non-life anyway, whether God was responsible for it or not”, after which he jumps to the following:
“The real question is, could such an eventuality have come about purely as a result of random atomic collisions? That
does not seem to me a question that science is apt to answer.”
(add discussion)

Atheism | Miller-Urey experiment
In commentary (loc. 2282) on the 1952 Miller-Urey experiment, Jinn says the following:
“I think that once we have discovered enough, science may well determine that life seems to someway arrange itself
form water molecules, stardust, and other chemical compounds.”
However, he then crouches this with the following:
“I cannot help but sense it slightly mystifying that random elements subjected to the laws of physics and chemistry
alone should magically arrange themselves into double helixes comprising incomprehensible volumes of information,
eventually transmutating their way to macro-organismic life as we know it. What I want to know is why anyone
would be compelled to interpret a bizarre idea like that as lending the slightest credibility to atheism.”
(add discussion)

Jinn questions
The following (loc. 2080-93) are Jinn’s seeming main philosophical questions:
“Why do we inhabit a universe based on laws? Why does life exist? Why does
anything at all exist? Where do morality, beauty, art, truth, and music come
from? They seem fairly useless in purely evolutionary terms. Why do we even
consider life’s purpose if the universe has none? Why do the planets orbit suns?
Why are humans self-aware?
Jinn continues:
“The atheist’s response to all of these questions would no doubt consist in
some chance-based explanation on the basis of evolution or Dawkins’ ideas of
cosmic Darwinism which, incidentally, would be no less faith-based than a
theistic view.”
Jinn's 2013 Illogical Atheism, the cover
of which depicting the so-called
atheism atrocities fallacy, i.e. the
"Hitler, Stalin, Pol Pot, Mao = atheism"
“The universe somehow ‘works’ and all our beliefs concerning ultimate purpose assertion.

On these queries, Jinn gives the following as what he conceives at the atheistmaterialist worldview:
are little more than biological blunders.”
He continues:

“Theists are inclined to view the universe as a grand and beautifully designed machine. Atheists, on the other hand,
are disposed to see it as a chaotic mess.”
Then he cited the following commentary, from Newton’s religion-reconciling “General Scholium” (1713), as seeming
rebuttal for Richard Dawkins and Sam Harris: [4]
“Blind metaphysical necessity, which is certainly the same always and everywhere, could produce no variety of
things.”
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(add discussion)

Plantinga’s argument
Jinn gives the following nutshell summary (loc. 1979) of the so-called “evolutionary argument against naturalism” (or
Darwin’s doubt), which is attributed to American philosopher Alvin Plantinga (1993): [3]
“Atheism gives us very good reasons to doubt the truth of any of our beliefs, bearing in mind that those beliefs are
purely the result of matter and energy, unguided by any higher intelligence or scope (God), which is what naturalism
(atheism) presupposes. There is no reason why a mindless evolutionary process centered only on survival is meant to
produce beings capable of discovering truth, for the simple reason that evolution is not concerned in the very
slightest with truth.”
The first incorrect point of this assertion, in respect to "survival" was pointed out by Robert Pirsig (1991). The rest of
the statement is incorrect, in that it misattributes presuppositions about "naturalism", i.e. what is natural and
unnatural, in respect to matter and energy, to Darwin, whereas correctly the attribution is Clausius (or rather Gibbs,
as per evolutionary systems are concerned, i.e. the replacement or rather usurpment of God's energy with Gibbs
energy).

Atheist’s reality | Misconception
Jinn gives the following formula (loc. 1746) for what he says is the “atheist’s description of reality”:
Matter + Energy + Time + Chance/Necessity = Reality
(add discussion)

Atheist’s view | Misconceptions
See main: Atheist misconceptions

The following are atheism misconception statements by Jinn:
“We are born, we live, we die, we do in between what we please and the only authority on reality the atheist can
possibly logically recognize is his own; not matter, not energy and not science. This is the atheist view. And this is
really the only thing that separates atheism from any other religion.”
— Bo Jinn (2013), Illogical Atheism (loc. 954)

This quote, to note, Jinn bases on the following statement by Dawkins:
“In a universe of electrons and selfish genes, blind physical forces and genetic replication, some people are going to
get hurt, other people are going to get lucky, and you won’t find any rhyme or reason in it, nor any justice. The
universe that we observe has precisely the properties we should expect if there is, at bottom, no design, no purpose,
no evil, no good, nothing but pitiless indifference.”
— Richard Dawkins (1995), River Out of Eden (pg. 133)

(add discussion)

Purpose
The following are discussions on purpose:
“Dawkins maintains the universe has no final purpose.”
— Richard Dawkins (1995), River out of Eden (pg. 133) (loc. 1655)

“The neo-Darwinian account of evolution is that of a random and unguided process of human life evolving from
matter and energy with no preceding scope or purpose.”
— Bo Jinn (2013), Illogical Atheism (loc. 2235), per citation of David Berlinski [5]

Determinism | Automata
Jinn, on the subject of the nature of our actions in a deterministic universe, cites (loc. 2365) the following:
“If we were deterministic beings, what would validate the claim that our utterance constituted rational discourse?
Would not the sounds issuing from mouths, or the marks issuing on paper, be simply the actions of automata?”
— John Polkinghorne (1998), Science and Theology [7]

Here, the discourses of Rene Descartes (c.1610), on automatons and “I think therefore I am”, and that of Gilbert
Lewis (1925), on whether crystals think or the writing of his book was but a chemical reaction, are two noted
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ventures into this seeming problem. The general solution has to do with an electromagnetic chemical cybernetic
feedback way in which photons flux through the chemical structure growth of the exoderm layer of the outer earth,
in a cyclical regrowth manner.

God and the gaps
Jinn cites and discusses the God of the gap argument as follows:
“Theologians, such as Bonhoeffer, worry that because the gaps shrink as science advances, that eventually God will
be threatened with having nothing to do and nowhere to hide.”
— Richard Dawkins (2006), The God Delusion (pg. 125) (loc. 1586)

“God does nothing more than perform the function of filling in the residual gray areas in present scientific wisdom.”
— Bo Jinn (2013), Illogical Atheism (loc. 1587)

Negative proof | Non-existence argument
Jinn says the following is a profoundly inane contention:
“You cannot prove the non-existence of anything.”
— Richard Dawkins (2006), The God Delusion (pg. 54) (loc. 1334)

A variant of this, to note, is Ayn Rand’s 1979 Donahue rebuttal: “you are never called upon to prove a negative. That
is a law of logic.” These reasonings, although sharp, are not without precedence: the famous 1798 cannon boring
experiment (1798) proved the non-existence of caloric and the Michelson-Morley experiment (1887) proved (Ѻ) the
non-existence of aether. Similar such experiments should be able to prove the non-existence of God. The null results
from American physician Duncan MacDougall’s soul weighing experiments (1901) is one example of such.

Penrose | Low entropy condition
Jinn, at one point (loc. 2244), mentions what theists, e.g. William Craig, seem to cite often (Ѻ), as the “low entropy
condition”, attributed to a quote by Roger Penrose about the improbability of the low entropy or low entropy state of
the earlier universe, or something along these lines. [6]

New atheism
Jinn, whose book seems to be a reaction to the new atheism movement, characterizes the new atheists as such:
“After Harris came high pope Dawkins, then cardinal Hitchens, the bishop Dennett, and then the lower and more
moderate figures in this new atheist priesthood: Krauss, Stenger, Atkins, Shermer [and all the rest] e bella
compagnia.”
— Bo Jinn (2013), Illogical Atheism (loc. 286)

Anti-theist
Jinn describes the anti-theist as follows:
“The anti-theist not only does not believe that God exists, but hates the fact that other people do believe it. And this,
essentially, is the most pronounced feature of the new atheist movement.”
— Bo Jinn (2013), Illogical Atheism (loc. 1215)

God believing | Scientists
Jinn cites the following as scientists who, in his view, saw no conflict between god and science:
“People like Isaac Newton, Thomas Bayes, Kepler, Bacon, Leibniz, Faraday, Lord Kelvin, Max Planck and Einstein, were
all men who saw no conflict between science and God.”
— Bo Jinn (2013), Illogical Atheism (loc. 1676)

The inclusion of Bacon and Planck in this listing seem to be an ongoing case of misattribution.

Education
Jinn describes himself, in religious position, as a “lapsed agnostic”, and generally as a social critic, insufferable cynic,
doctor of law, and minor scholar engaged in philosophy, sociology, psychology, and the classical literature. [3]

Quotes cited
The following are noted scholars and their representative quotes cited by Jinn:
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“New motor roads dustless,
The latest steel is rustless,
Our tennis courts are sodless,
Our new religions, godless.”
— Arthur Guiterman (1936), Gaily the Troubadour (Ѻ) (loc. 1263)

“I ought to call myself an agnostic; but, for all practical purposes, I am an atheist.”
— Bertrand Russell (1952), Is There a God (Ѻ), cited at loc. 2890

“I want atheism to be true and am made uneasy by the fact that some of the most intelligent and well-formed people
I know are religious believers.”
— Thomas Nagel (1997), The Last Word, cited at loc. 2995

“I regard it as ethically unacceptable and impractical to censor any aspect of trying to understand the nature of our
world.”
— Lewis Wolpert (2002) “Is Science Dangerous” (Ѻ)

“I have found it an amusing strategy, when asked whether I am an atheist, to point out that the questioner is also an
atheist when considering Zeus, Apollo, Amon Ra, Mithras, Baal, Thor, Woton, the Golden Calf and the Flying Spaghetti
Monster. I just go one god further.”
— Richard Dawkins (2006), The God Delusion (pg. 53), cited at loc. 2422

“Atheism is a term that should not even exist. No one ever needs to identify himself as a ‘non-astrologer’ or a ‘nonalchemist’ Atheism is nothing more than the noises reasonable people make in the presence of unjustified religious
beliefs.”
— Sam Harris (2006), Letter to a Christian Nation, cited at loc. 2969

“Losing a belief in free will has not made me fatalistic. In fact, it has increased my feelings of freedom!”
— Sam Harris (2012), Free Will, cited at loc. 2347

Quotes
The following are noted quotes:
“Be religious …. or be smart.”
— Bo Jinn (2013), Illogical Atheism (loc. 1129)

“Every gap that science closes, ten more seem to open up.”
— Bo Jinn (2013), Illogical Atheism (loc. 1765)

“Jews/Christians/Muslims/Hindus are stupid; therefore God does not exist.”
— Bo Jinn (2013), Illogical Atheism (loc. 1793)

“Sam Harris markets neo-Buddhist ‘universal’ spiritualism to his followers.”
— Bo Jinn (2013), Illogical Atheism (loc. 2042)

“Psychological benefits of religious faith have a lot more to do with the reestablishment of an objective purpose in
life, without which human existence logically and inevitably degenerates into nihilism.”
— Bo Jinn (2013), Illogical Atheism (loc. 2056)

“The human being, on logarithmic scale, as John Lennox points out, is about half way between an atom and the
universe.”
— Bo Jinn (2013), Illogical Atheism (loc. 2143)

“People only believe in God/gods because they are forced to by social institutions, family, state, and so on.”
— Bo Jinn (2013), Illogical Atheism (loc. 2751)

“The more belief in ‘God’ dwindles, the more belief in some kind of spirit or ‘life force’ rises.”
— Bo Jinn (2013), Illogical Atheism (loc. 2761)

“The new atheist movement opened a Pandora’s box.”
— Bo Jinn (2013), Illogical Atheism (loc. 2864)

“God is a proposition unsupported by reason or evidence.”
— Bo Jinn (2013), Illogical Atheism (loc. 2914)
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Johnson, Claes
In hmolscience, Claes G. L. Johnson (1943-) is a Swedish mathematician noted, in
human thermodynamics, for his 2008 Leonhard Euler conceptualized new second law
model that explains evolution in terms of emergence, or something along these lines.

Overview
In 2008, Johnson introduced a computational thermodynamics argument, co-written
with his doctoral student Johan Hoffman, that the emergence of ordered life forms,
such as humans, are explained not by classical thermodynamics, but by a “new second
law”, one not based on entropy, but derived via a "Euler equations", which are
equations in fluid dynamics for inviscid flows, type of reformulation of the first law of
thermodynamics. [1] To quote Johnson’s dismal view of the classical version of the
second law, as formulated by German physicist Rudolf Clausius and interpreted by
Austrian physicist Ludwig Boltzmann, Johnson states: [2]
“No doubt, it [second law] would seem to contradict the many observations of emergence of ordered non-organic
structures (like crystals or waves and cyclones) and organic structures (like DNA and human beings), seemingly out of
disordered chaos, as evidenced by the physics Nobel Laureate Robert Laughlin.”
In replacement of the standard two laws of thermodynamics, Johnson suggests that they can be replaced by a by a
deterministic finite precision computation or, more precisely, by a least squares stabilized finite element method for
the Euler equations, which they refer to as the "Euler General Galerkin", a term symbolic of the fluid dynamics type
mathematics of the Swiss mathematician Leonard Euler and Russian mathematician Boris Galerkin. In particular, they
state. [3]

Emergence
On the oft-quoted postulate that the classical second law, according to Johnson, “is often described as a general
tendency of heat to spread or temperature gradients to decrease in a steady march to a heat death with uniform
temperature, or more generally a tendency in physical processes of decreasing differences with increasing time”, he
states that “this form the classical second law seems to contradict all forms of emergence of ordered structures in the
form of crystals, waves and life, characterized by increasing difference.” Conversely, as Johnson argues here, “the
new second law does not contradict emergence of ordered structures, only states that increasing difference and
creating order cannot be done quickly.” [4] Strangely enough, however, Johnson never goes beyond this statement in
the extrapolation to human society, although he mentions traffic patterns, and economics to a certain verbal degree,
but simply, instead, seems to refer the reader to American physicist Robert Laughlin's 2005 book A Different
Universe, which argues for the theory of "emergence" as a replacement for atomic-molecular reductionism. [3]

Difficulties on theory
The general difficulty in the entire treatise is that it seems to be a general hodgepodge of unfounded derivations,
grave mathematical typos, such as the use of dT verses dU in the first law of thermodynamics, misapplied
substitutions of terms, such as D, dissipation, for Q, in the combined law of thermodynamics, and a weak attempt to
give a Prigoginean-like solution to the theory of emergence, references to information theory, Maxwell’s demon, as
well as Loschmidt’s paradox, amid a general slew of quotes as to how confusing the entropy concept is for many,
particularly to mathematicians.
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Education
Johnson completed a MS in engineering in 1969 and a PhD in mathematics in 1973, both at the Chalmers University
of Technology, Gothenburg, Sweden, becoming a docent there in 1978. [5]
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Johnson, Horton
In Information thermodynamics, Horton A. Johnson (1926-) is/was an American pathologist noted
for his articles on the application of thermodynamics and information theory to biology and
pathology. In his 1970 article “Information Theory and Biology”, for instance, Horton argues that
information theory must be modified for the description of living things. [1]

Education
In 1970, Johnson was an attending pathologist at the medical department of the Brookhaven
National Laboratory, Upton, New York.
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Further reading
● Johnson, Horton A. (1965). “Renal Eﬃciency and Information Theory”, Nature, 206: 930-31.
● Johnson, Horton A. (1969). “Informa on Theory and Biology: a Cri que and Resynthesis” (15-pgs). Brookhaven
National Laboratory.
● Johnson, Horton A. (1974). “On the Thermodynamics of Cell Injury” (abs), Am J. Pathol. 75: 13-26.
● Johnson, Horton A. (1987). “Thermal Noise and Biological Information”, Q Rev Biol. 62: 141-52.

External links
● Johnson, Horton A. – WorldCat Identities.

Johann, Philipp
In artists, Philip Grot Johann (1841-1892), or “P. Grotjohann” as he signed his artwork,
was a German book illustrator, best-known for his illustrations of Grimm’s Fairy Tales,
but more-importantly known for his illustrations for the 1885 five-volume Goethe’s
Works, translated by into English by American languages professor Hjalmar Boyesen,
the artwork for the fifth volume of which serving as the illustration backbone for the
online 2012-launched Elective Affinities: Illustrated, Annotated, and Decoded
undertaking by American electrochemical engineer Libb Thims. [1]
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Johnstone, James
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In hmolscience, James Johnstone (1870-1932) (CR:45) was an English oceanographer
and experimental biologist noted, in evolution thermodynamics, for his 1914 to 1921
publications wherein he treated an organism as physio-chemcial mechanism, and
therein digressed into philosophical discourse.

Overview
In 1914, Johnstone, in his The Philosophy of Biology, discussed the nature of the
mechanism of life in relation to thermodynamics. On thermodynamics and subjects
such as table-rapping, spooks, the planchette, etc., Johnstone concludes that:
“The law of conservation applies to some things and not to others, and the things which
it does not apply are unreal.”
In 1921, Johnstone, in his The Mechanism of Life in Relation to Modern Physical Theory,
built on the thermodynamics of Scottish physicist William Thomson and the
evolutionary logic of French philosopher Henri Bergson, to postulate that if the universe has existed for eternity than
the existence of life must confirm that sometime in the past the second law of thermodynamics must have reversed
itself. In this work, Johnstone was speculative about the physical chemistry implications of free will vs. determinism,
concluding that the question is meaningless, because the mind cannot be measured. [1]

Animate engines and working substance
Johnstone has the view that the steam engine is an “inanimate engine” (inorganic engine) and that life, e.g. a plant or
an animal, is an “animate engine” (organic engine). On this model, he correctly explains how in the steam engine
there is a boiler or the hot body, that the water is the working substance, and how the condenser is the cold body. In
extrapolating this model to animals, Johnstone arrives at the correct view that the heat from the sun is the hot body,
but incorrectly concludes that the mass of chemical compounds, namely taken up from the soil in plants roots and
animal digestion (water, carbonic acid, and nitrate) is the working substance, and that radiated heat, to the
atmosphere is the condenser, so to speak. In the correct view, however, nutrients are substrate, catalyst, or
activation energy factor, not the body of the working substance. He states incorrectly that following excretion, the
working substance is has become degraded in respect to the energy it contained.

Life and reversals of the second law
In relation to evolution and life, Johnstone states “we are convinced that an evolutionary process that has occurred”,
and that “we cannot think of a time in the past when the universe did not exist”. On this basis, to account for the
existence of “human and animal minds” (which he associates with a retardation in the increase of entropy),
Johnstone reasons: [1]
“We are compelled to postulate that somewhere or other, or some time or other, the second law of thermodynamics
must reverse itself … otherwise we shall be compelled (as Sir William Thomson was) to postulate a beginning, or
creation.”
Curiously, this 1921 theory is very similar to American mathematical prodigy William Sidis’ thermodynamics of life
theory, found in his 1920 treatise The Animate and the Inanimate (published in 1925), where he, similarly on the logic
of Thomson, that
“Reversals of the second law are a regular phenomenon, and [they are identified] with what is generally known as
life.” [3]
In 1914, on the relation between entropy, mechanism, and life, Johnstone stated: [2]
“Entropy is a shadowy kind of concept, difficult to grasp … but again, we may point out that, the reader who would
extend the notion of mechanism into life simply must grasp it.”
Yet, by 1921, Johnstone stated:
"The concept which is special to the organism is one which involves the reversal of the second law of
thermodynamics."
It would seem logical, therefore, to conclude that this Sidis-Johnstone reversal of the second law theory of life, must
have an earlier theorist?

Influences
Johnstone’s publications were influential to American physical chemist and mathematician Alfred Lotka and his 1922
articles “Contribution to the Energetics of Evolution”, “Natural Selection as a Physical Principle”, and his 1924 book
Elements of Physical Biology. In commentary on Johnstone’s entropy retardation logic, in particular that “in living
processes, the increase in entropy is retarded,” Lotka states tells us “he points out that this is true, primarily, of
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plants; but that among animals also natural selection must work toward the weeding out of unnecessary and
wasteful activities, and thus toward the conservation of free energy, or, what amounts to the same thing, toward
retarding energy dissipation.” [4]

Education
Early in his career Johnstone a professor of oceanography at the University of Liverpool. He later became head of
department in 1919 remaining in the position into his death. Johnstone was involved in the formation of the Journal
of Experimental Biology, formed between 1923 and 1929. [5]

Quotes
The following are noted quotes:
“An organism is a physico-chemical mechanism.”
— James Johnstone (1914), The Philosophy of Biology (pg. 49)

References
1. (a) Johnstone, James. (1921). The Mechanism of Life in Relation to Modern Physical Theory (free will, pg. ix;
conservation quote, pg. 53; working substance, pg. 57; other pgs. 192-203). Longmans, Green & Co.
(b) Paulist Fathers. (1922). “Book Review: The Mechanism of Life in Relation to Modern Physical Theory”, (pgs. 69495). Catholic World.
2. (a) Johnstone, James. (1914). The Philosophy of Biology (pg. 54). Cambridge: University Press.
(b) Lillie, Ralph S. (1914). “The Philosophy of Biology: Vitalism versus Mechanism”, Science, (pgs. 840-46), October 12.
3. Sidis, William J. (1920). The Animate and the Inanimate, [PDF], (published in 1925, R.G. Badger).
4. (a) Lotka, Alfred J. (1922a) “Contribution to the energetics of evolution” [PDF]. Proc Natl Acad Sci, 8: pp. 147–51.
(b) Thims, Libb. (2007). Human Chemistry (Volume One), (pg. 87). (preview), (Google books). Morrisville, NC: LuLu.
5. Erlingsson, Steindór J. (2006). “The Early History of the SEB and the BJEB”, SEB Bulletin, March.

External links
● James Johnstone (biologist) – Wikipedia.

Johnson, Philip
In hmolscience, Phillip Johnson (1940-) is an American law professor noted for []

Overview
In circa 1988, Johnson went through a divorce, after which he became a born-again
Christian, and went on sabbatical in England and sought, through prayer, inspiration for
what he should do with the rest of his existence; during which time, while reading
atheist Richard Dawkins’ The Blind Watch Maker (1986) and theist Michael Denton’s
Evolution: a Theory in Crisis (1985), he felt that as a law professor he might add
something to the debate, being that:
“Something about the Darwinists' rhetorical style, made me think they had something
to hide.”
— Philip Johnson (c.1988), retrospect on reading Dawkins’ The Blind Watchmaker [2]

In 1991, Johnson published his Darwin on Trial, wherein he attempted to pick away at
Darwinism and and what he called "scientific materialism" (as opposed to "spiritual materialism", supposedly), not
from a theoretical point of view, but from their word use: [3]
“I approach the creation-evolution dispute not as a scientist but as a professor of law, which means among other
things that I know something about the ways that words are used in arguments.”
In 1997, Johnson, in his Defeating Darwinism by Opening Minds, described his “wedge strategy” for getting
creationism, or intelligent design, teaching into public schools: [1]
“If we understand our own times, we will know that we should affirm the reality of god by challenging the
domination of materialism and naturalism in the world of the mind. With the assistance of many friends I have
developed a strategy for doing this. We call our strategy the ‘wedge’.”
In Mar 2002, the Ohio Board of Education passed legislation to move (Ѻ) to have creationism or intelligent design, per
initiative of the Discover Institute, taught alongside evolution, and to publications of creationists, such as Johnson's
Darwin on Trial (1991). This sparked the Rennie creationism fiasco (2002-2003).
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Education
Johnson completed his BA in English literature at Harvard in 1961 then completed his JD in 1965 graduating in the top
of his class at the University of Chicago, and from 1967 to 2000 he was a law professor at the University of California,
Berkeley.
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Jolls, Kenneth
In thermodynamics, Kenneth R. Jolls (c.1936-) is an American chemical engineer
notable for being the designer behind the 2005 Gibbs stamp, depicting the graphical
thermodynamics methods of American engineer Willard Gibbs. Jolls is an expert on the
computer programming aspects of thermodynamic surfaces, and the history of
Maxwell's thermodynamic surface, and authored the 1990 booklet Gibbs and the Art of
Thermodynamics, on Gibbs graphical work; a publication later becoming one of the
chapters to the 1990 collaboration book Gibbs Symposium. [1]

Education
Jolls completed his AB in music in 1958 at Duke University, BS in chemical engineering
in 1961 at North Carolina State University, MS (1963) and PhD (1966) both in chemical
engineering at University of Illinois. He is currently a chemical engineering professor at
Iowa State University. [2]
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In human chemistry, Benard Joly (1944-) is a French chemistry historian noted for []

Overview
In 2006, Joly, in his “Goethe’s Elective Affinities: Between Science and Literature”, gave
a rather detailed hypothesis of what chemistry works and theories German polymath
Johann Goethe might have read in the pre-1809 years, prior to the writing of his
physical chemistry based Elective Affinities; the abstract of which is as follows: [1]
“The title of Goethe’s novel Elective Affinities refer to the chemical tenet of rapports
between different bodies which, from Etienne-François Geoffroy’s works in 1718,
emerge as a prevailing theory [see: affinity theory] in the eighteenth-century
chemistry. Goethe does not limit his views to the analogy between love attractions
which made and break up couples and chemical processes which determine bonds and
precipitations of chemical substances. His excellent knowledge of chemical and
alchemical tradition leads him to consider affinity as a law of nature having effects in
chemistry as well as in the living being and in the mind.”
Joly, in the article, states:
“Realize that the force that destroyed the couple Charlotte and Edward and binds the two new couples formed,
Goethe invoked, as the title suggests, is the natural power of elective affinities, a concept borrowed from the
chemistry of his time, and he did this, via Captain, in a brilliant exposition of popular science in chapter four of the
first part, before Odile has appeared. The move is surprising, even daring in terms of the structure of the novel, as
Goethe did not hesitate to leave his characters in the same storyline that gives them life, to let them hold a discourse
which at this point the advance of the plot, cannot yet be an attempt to interpret their own history, and which is
therefore, in a way, overhanging from the text of the novel, whose characters would have escaped a moment in
order to expose the springs, not from their subjective existence as it unfolds in the body of the story, but the same
processes as the author, or at least the narrator uses to structure his work and build the psychology of his
characters.”
— Bernard Joly (2006), “Goethe’s Elective Affinities: Between Science and Literature” (§2)

Then he discusses Walter Benjamin (1922) on Goethe’s Elective Affinities; then Goethe’s daemonic. On the combined
influence of Schelling, Kant, Bergman, Joly states the following:
“Goethe himself had however indicated in a letter of June 1809 to another of his friends, he had borrowed its title
from a treaty of Swedish chemist Torbern Bergman published in Latin in 1775, De attractionibus electivis, and
translated into German from 1782 under the title Die Wahlverwandtschaften, which is the title of the novel. The
French translation of the Treaty of Bergman (1788) is called Treaty chymical elective affinity or attraction. Regardless
of whether we actually read Goethe's book Bergman, where he became acquainted as a result of its trade with
Schelling, which he had read in 1798 Ideas for a Philosophy of Nature published the previous year and the Soul of the
World published the same year, works in which the professor of Jena, following Kant gave to chemical science a very
important role, elective affinities expressed by him at a higher level the two forces fundamental attraction and
repulsion. It is not impossible that Goethe had heard of "some ingenious pages on the application of elective affinities
of chemistry elective affinities feelings" had written the Duchess of Bouillon, whose adopted daughter had married in
1795 Baron de Vitrolles that relates all this in his autobiographical Memories of a migrated. Gibelin, who reports this
passage in an article in the Journal of Comparative Literature in 1953, notes that the Bouillon Duchess lived in Erfurt,
but one of his friends went two or three times a month in Weimar, sometimes taking with Vitrolles him who claims to
have had with Goethe and "very good conversation", which raises the possibility that he had informed the poet of the
work of his stepmother.”
— Bernard Joly (2006), “Goethe’s Elective Affinities: Between Science and Literature” (§7)

(add discussion)
In 2011, Joly was one of the presenters at the UIB literature and chemistry conference.

Education
Joly presently is professor of the history and philosophy of science, Université de Lille 3, specializing in the history of
chemistry. [2]
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Jonath, Arthur
In hmolscience, Arthur David Jonath (1931-) is an American materials scientist and
aeronautics engineer noted, in economic thermodynamics, for his 2008 to present
publications of a theory that thermodynamics applies to economics, entropy applies to
populations of people, and that the principle of entropy increase is a replacement for
god.

Overview
In circa 2008, Jonath launched the site ProfitandEntropy.com (Ѻ) (WB), wherein he
outlines what he calls "profit economics", a thermoeconomic model that compares
currency flow to heat flow, and the production of profit to the production of increasing
entropy. In 2009, Jonath, together with American psychologist Richard Goldwater, in
their “Saving Capitalism from Finance: the Power of Thermoeconomics”, argued the
following: [2]
“Entropy is an idea that applies to populations of humans as well as of molecules.”
(add discussion)

God | Entropy
In 2009, Jonath, in his video interview “Isomorphism, Entropy and God”, reflects on how his interest in entropy and
life dates back to his childhood and how his atheist Jewish grandmother and how, when he was aged 12 to 16, she
would explain to him why she did not believe in god, the gist of which being that the Ukraine pogroms she had
witnessed, in 1903 to 1905, convinced her that there was no god. When Jonath did eventually asked his grandmother
what she did, as an atheist, believe in, him still at that time vacillating on the dismissal of belief in god, she replied: “I
believe in oxygen, without it you die.” At another time, she replied, similarly, to one of his brothers, “I believe in the
sun, without it you die”, which acted as a trigger that sent him on a search for the “prime mover”, as he says, e.g.
studying comparative religions, via Huston Smith, comparing eastern vs western religions, and thereafter coming to
grasp, at the basic level, the idea of entropy and the inevitability of its increase, and therein “replaced the concept of
a god with the concept of entropy” as he surmised in retrospect.

Economic temperature
One of the more interesting aspects their ideas is the use of economic temperature, on the model that just as heat
excites molecules, increasing pressure in a container, so to will desire heat up people, and put pressure on behavior.

Difficulties on theory
The bulk of their theories, to note, are very elementary and described by them as "analogies" suitable for a teaching
in a physics-for-poets course. Many of their basic thermodynamic facts are also incorrect, e.g. claiming that Rudolf
Clausius described entropy as a 'measure of the tilt toward equilibrium.' To cite one example of basis extrapolation,
they reference supposed 'entropy expert' Rod Swenson, who states that maximum entropy means maximum
uncertainty of knowing where any individual particle is at any particular time, and then, on this basis, conjecture that
in human terms this means that at maximum entropy in a human system, one will not be able to predict what any
individual earns or buys at any given time?

Education
Jonath completed his BS and MS (1961), thesis “The Effect of the Moon on an Infinitesimal Hyperbolic Escape from
Earth”, at MIT in engineering. [3] While at MIT, Jonath took two economics courses taught by American economist
Paul Samuelson. Shortly thereafter, Jonath completed a PhD in Materials Sciences at Stanford University.
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ProfitandEntropy.com.

Jordy, William
In hmolscience, William Jordy (1917-1997) was an American historian and
architectural critic noted, in history thermodynamics, for his 1952 Henry Adams:
Scientific Historian, wherein he delves into the physics, thermodynamics, and
chemistry amid the philosophical work of Henry Adams.

Overview
In 1951, Jordy, in his “Two Temperaments in History: Scientific and Literary”, ventured
into the Henry Adams oeuvre, mentioning his massive study of the Thomas Jefferson
and James Madison administrations, his The Education of Henry Adams, and his
mention of how “Henry Maine, Moses Tyler, John McLennan, Henry Buckle, Auguste
Comte, and the various philosophers who, from time to time, stirred the scandal, and
made it more scandalous”, according to which the scandal was that history presently
was but storytelling and needed to become an experimental science. [3] In 1952,
Jordy, in his Henry Adams: Scientific Historian, is highly critical of American physical
historian Henry Adams’ attempt to apply the laws of science, in particular the phase
rule and the second law, to history. [1] Commentators on Jordy's work on Adams
include American historians Greg Myers and Keith Burich. [2]

Gibbs | Adams
Jordy, at one point, on the Willard Gibbs influence on Adams, devotes several pages to addressing what he refers to
as the "myth linking Adams to Gibbs", in which he suggests that Adams learned of the phase rule, and in turn Gibbs,
in the mid 1990s, from his friend Samuel P. Langley, the then director of the Smithsonian Institute, who had
consulted Gibbs in preparing one of his early papers on aerodynamics. While this may be but spurious conjecture,
Jordy does note that Adams did have a copy of 1906 edition British chemist Alexander Findlay's The Phase Rule and
its Application (1904), and was making marginal notes in it.

Quotes
The following are representative quotes:
“No mechanist, Adams was nevertheless nurtured on mechanistic physics, where every action had its corresponding
reaction.”
— William Jordy (1952), Henry Adams: Scientific Historian (pg. 195)
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Jørgensen, Sven

Volume Five (IS-Mr)

2805

In animate thermodynamics, Sven Jorgensen (1934-) is a Danish ecologist and chemical
engineer noted for his publications, in the field of ecological thermodynamics, on the
application of various thermodynamics principles, such as exergy and emergy, as well
as Prigoginean thermodynamics of self-organization of critical systems, etc., to the
study of ecosystems. About sixty percent of his many articles in this area are focused on
the logic of exergy, and the maximum exergy principle, in ecosystem modelling. An
example concept he discusses is the dilute solution model. [1]
Jorgensen’s first publication in this area was the 1982 section “A Holistic Approach
to Ecological Modeling by Application of Thermodynamics” in the book Systems and
Energy. [2] His latest publication, focused on evolution thermodynamics, is the 2008
book Evolution Essays: A Thermodynamic Interpretation of Evolution. [3] Jørgensen was
the recipient of the 2004 Prigogine Medal, the inaugural year of the prize, awarded
annually to a leading scientist in the field of ecological systems. [5]

A thermodynamic interpretation of evolution
In his 2008 book Evolutionary Essays: A Thermodynamic Interpretation of Evolution, Jorgensen uses the concept of
eco-exergy as a fundamental concept to describe evolutionary processes, using the idiom that:
“All real processes are irreversible which implies that exergy inevitably is lost. Exergy is not conserved.”
He views eco-exergy as a bridge between equilibrium systems, which he views as dead systems, and far from
equilibrium systems, which he views as living systems, a view that he enmeshes with Belgian chemist Ilya Prigogine’s
dissipative structure theory. [6]

Education
Jorgensen completed his MS in chemical engineering in 1958 at the Technical University of Denmark. [4] In 1975, he
completed a PhD in environmental engineering at the Karlsruhe Institute of Technology, Germany. In 1990, he
completed a second PhD in ecological modeling at Copenhagen University. [5]
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In thermodynamics, James Joule (1818-1889) (CR:138|#30) was an English engineer
and physicist noted for his experiments in the determination of the mechanical
equivalent of heat, one of the precursors to the logic behind both the first and second
law of thermodynamics. Joule was the son of a wealthy brewer who was tolerant
enough of the scientific interests of his son to furnish him with a home laboratory, in
which his elaborate experiments on the inter-conversion of forms of energy, from heat,
gravitational, to mechanical, to electric, etc., were conducted. [1]

Mechanical equilvalent of heat
See main: Mechanical equivalent of heat

Into the late 1830s, while working by day as a brewer, Joule, at night, was said to have
been searching for the appropriate principles of the construction of an electromagnetic
engine that would rival the steam engine with respect to commercial efficiency. By
1841, however, he realized that the inherent limitations of the electric motor would
not allow it to outperform the steam engine; this setback, it is said, is what prompted
him to consider the interrelationships between heat and electricity. [7] In the early 1840s, Joule repeated British
chemist and physicist Humphry Davy’s famous 1799 ice-rubbing experiments, which showed that ice cubes rubbed
together in a room colder than the freezing point of water can be made to melt, a result which conflicted with the
caloric theory, and began to extrapolate this principle to various other work-producing experiments, such as
chemical, mechanical, and electrical.
In his 1843 paper “On the Caloric Effects of Magneto-Electricity, and on the Mechanical Value of Heat”, Joule
refuted the caloric theory, by showing that current generated heat and that heat was not a substance, but a “state of
vibration” that could be “induced by an
action of a simple mechanical character.”
[4]
The best known calculation for the
mechanical equivalent of heat was Joule's
famous "water paddle experiment", that
performed in 1843, wherein the falling
weight was attached to wound rope to a
wooden paddlewheel immersed in a tub
of water. When the weight fell, the paddle
wheel turned, causing agitation in the
water and as a result a temperature
increase. [2] The depiction shown
adjacent is an engraving of Joule's
apparatus for measuring the mechanical Left: Joule doing one of his mechanical equivalent of heat experiments:
measuring the conversion of electrical energy into heat, as measured by a
equivalent of heat. [3]
In Joule's famous 1845 paper, entitled thermometer. Right: engraving of Joule’s 1843 apparatus for measuring the
mechanical equivalent of heat, from an 1869 issue Harper’s New Monthly
"On the Mechanical Equivalent of Heat", Magazine. [3]
he published the value A for the amount
of work W required to produce a unit of heat Q. Joule contended that motion and heat were mutually
interchangeable and that in every case, a given amount of work would generate the same amount of heat, regardless
of the process. [2] In 1843, Joule summarized his overall objective and theory by stating that:
“I shall lose no time in repeating and extending these experiments, being satisfied that the grand agents of nature are
… indestructible; and that wherever mechanical force is expended, an exact equivalent of heat is always obtained.”
In total, Joule would eventually go on to complete 65 separate experimental trials, in a great variety of ways,
contraptions, and arraignments, whereby heat can be made from work or work from heat.

BAAS meeting
Joule was brought into the famous “thermodynamics” circle when in 1847 he gave a short presentation on an
improved version of his paddle wheel experiments to the British Association for the Advancement of Science. The
meeting was attended by Irish-born Scottish physicist William Thomson, along with his friend Gabriel Stokes, during
which they watched Joule exhibit his paddle wheel, wherein he demonstrated how fluid friction generated heat. After
the meeting, the two approached Joule and began a discussion with him. William and his brother James Thomson
would later comment that the Joule's data would "unsettle" anyone steeped in the Carnot-Clapeyron version of heat,
particularly the datum that heat could be generated by friction of fluids in motion. [9] Thomson, prior to his
encounter with Joule, is said to have imbibed from Carnot the caloric theory logic that: [8]
“Heat is a substance, invariable in quantity, not convertible into any other element, and incapable of being generated
by any physical agency.”
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The followup publications of Thomson (1848, 1849), in turn, resulted to communicate Joules' work to German
physicist Rudolf Clausius, who would use this his experimental data to found the science of thermodynamics (18501865). [7]

Religion | Niagara

Falls honeymoon

See main: Niagara Falls; See also: Thermodynamics anecdotes

Joule’s draw to experimentation, much of it done at the family brewery, was
such that Joule rarely left home without scientific apparatus. Indeed, while
visiting a waterfall with his wife on their honeymoon in 1847, he produced a
thermometer with which to measure the change in the temperature of the
water as it fell. [5]
The underlying motives behind the anecdote becomes apparently clear
from a Joule’s 1847 lecture “On Matter, Living Force, and Heat”, read at the
reading room of St. Ann’s Church, in which he explains that the measure of the
mechanical equivalent of heat created by the friction of the wind and agitation
of the water gives experimental proof for the story of genesis as described in
the Bible, to the effect that God’s powers have been conserved, so to speak, or
something to this effect over the "last 4000 to 6000 years" since the creation
of the universe.
In other words, the need to take the measurements on his honeymoon
were out of a need to find an experimental proof for the story of genesis and
hence the existence of God. [6]
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Joule’s first law
In science, Joule’s first law states that the heat Q produced when a current I flows through a resistance R for a
specified time t is given by the current squared multiplied by the product of the resistance and the time, or
equalitively: [1]

The law is named after English physicist James Joule.
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See also
● Joule’s second law
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Joule’s second law
In thermodynamics, Joule’s second law, as contrasted with Joule's first
law (1841), states that the internal energy U of a given mass of an ideal
gas is independent of its volume and pressure, depending only on its
temperature T, as defined by: [1]

The law is named after English physicist James Joule who determined
this relation via experiment in 1843. [5] To note, in the case of a nonideal gas, intermolecular forces would cause changes in internal energy
should a volume change occur. [2]

Proof
The experimental proof for the law that the energy of a body of gas is a
function of temperature only, and does not depend on volume was
English physicist James Joule's 1843 volume
conducted by English physicist James Joule in 1843 who conducted an
expansion experiment: wherein a pressurized
experiment in which he placed a single bi-chamber system (A and B), as volume A is connected to a vacuumed volume
depicted adjacent, with chamber A filled with gas, chamber B evacuated, B, the connecting valve is opened, and
the two chambers connected by a closed stopcock into a calorimeter. [4] temperature change is recorded (no change
After placing the bipartite system into the water bath, he then let
was found); which gave experimental proof to
Joule's second law, that the internal energy of
the system (A + B) reach thermal equilibrium, as indicated by a
an ideal gas body is independent of volume or
thermometer placed within the calorimeter; meaning that he waited
volume change, depending only on
until the temperature reached a constant value.
In this initial state, to clarify terminology, what seems to be the case temperature. [4]
is that Joule is defining the "system", or working substance, working body, or working fluid, or thermodynamic
system, in modern parlance, as the boundaried region contained within containers A and B, such that A and B
constitute one system, such that in this initial state, whatever happens to the system, e.g. if the experimenter twists
the stopcock, the process will abide by the first law of thermodynamics:

meaning that if any heat release (or absorption) is measured by the calorimeter, it will be a function of the change in
internal energy ΔU and or work W done by or on the system. The work W, to clarify, is PV work, done on or by the
surroundings. Since, however, the boundary of A + B is fixed, irregardless of the internal happenings, the PV work, will
always be zero:
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Hence, with substitution, in the second previous equation, Joule's
experiment, according to the first law, will abide by the following
expression:

Joule then opened the stopcock, thus permitting the gas to expand in volume, a type of internal system volume
change, until it filled both chambers, thus the body of initial state gas reaching a final state volume Vf (size of
chambers A and B, combined) and final state internal energy Uf. The internal system volume change defined by:

which equals:

Or

The energy change defined by:

Joule then observed that there was only a slight change in the reading of the thermometer, meaning that there had
been practically no transfer of heat Q from the calorimeter to the chamber or vice versa. In equation form:

It has been assumed that if the experiment could be performed with a perfect ideal gas, with chamber B initially
being a perfect vacuum, that there would be no temperature change at all and that there would be no heat flow
across the boundary during the volume expansion. In equation form:

With substitution of this experimental finding into the first law balance for this equation:

From these results, Joule concluded that the internal energy of an ideal gas is not a function of volume change:

since the initial state volume and final state volume were different, yet no heat left or was absorbed by the body. He
also concluded that the internal energy of an ideal gas is not a function of pressure change:

since the initial state volume and final state volume were different, yet no heat left or was absorbed by the body.

Conclusion
Joule's experimental findings leads us to the conclusion that a variation in volume at constant temperature produces
no variation in energy or in other words the energy of an ideal gas is a function of the temperature only and not a
function of the volume:
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One must then determine the form of this function, from experimental findings.

Discussion
The underlying conclusion, as to internal system happenings, with the finding that the overall internal energy change
was zero:

implies that with substitution of zero into the definition of internal energy change:

the conclusion is that the initial state internal energy must equal the final state internal energy:

The definition of the formula for internal energy, however, is a bit illusive. The standard formula is that given by
German physicist Rudolf Clausius in 1850 as:

where H (not to be confused with enthalpy, H) is vis viva, not to be and J is ergal, which loosely translates as the sum
of kinetic energy and potential energy, respectively:

or the sum of the energies of motion and the sum of the energies of position. Other more exotic definitions of
internal energy exist. In regard to Joule's experimental finding, using the standard Clausius definition:

which loosely states that some of the initial experiment state potential energy EKi was converted into final experiment
state kinetic energy EPf.

Human thermodynamics
Iranian-born American engineer Robert Kenoun, in his 2006 book Theory of History and Social Evolution, seems to use
an unwritten Joule's second law interpretation of human social systems, in combination with Newton's law of cooling,
to argue that evolving human social systems tend towards a minimum of internal energy and that conjoined systems
will exchange energy during these evolutions, through a process of thermalization or equilibriation, at a rate
proportional to their difference in internal energies. [3]
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Journals
In publications, journals are semi-annual
periodicals dealing with matters and
subjects of interest to specific topics. [1]

References
1. Journal (definition) – Merriam-Webster
Collegiate Dictionary, 2000.

External links
● Journal – Wikipedia.

2005-present

2011-launched

The Journal of Human Thermodynamics, launched in 2005 by American
electrochemical engineer Libb Thims, and the Econophysics, Sociophysics, and
Multidisciplinary Sciences Journal, launched in 2011 by Romanians economist
Gheorghe Savoiu and physicist Ion Siman, two examples of journals that
publish hmolscience-related content, people defined explicitly as molecules and
or atomic-based structures.

Journal of Human
Thermodynamics
In journals, Journal of Human Thermodynamics
(JHT) is a semi-annual publication of articles on
topics related to the thermodynamics of human
existence and experience, on topics ranging from
atoms, entropy, relationships, society, to wealth,
etc., inclusive of connective topics in chemistry,
physics, and or physical chemistry, as well as place
for book reviews, on recently-published articles or
books on human thermodynamics and the related,
and or letters to the editor. [1]

Overview
The JHT is an open-access, free of charge, online
journal maintained by the Institute of Human
Thermodynamics, articles being hosted at the URL:
humanthermodynamics.com. The JHT, is a periodic
publication of articles on thermodynamics and its
applications to human states, processes, and
transformations of existences as contributed by
human thermodynamicists, and related researchers,
scientists, and writers in the field.

Checklist
The following are submission requirements:

Journal details
Abbreviation JHT

Journal cover

Disciplines

Thermodynamics,
chemistry,
physics,
humanities,
philosophy

Language

English

Publisher

Institute of
Human
Thermodynamics

History

2005, 2008-2013,
2015-present

Reviewers

Review board

Frequency

Yearly

Access

Open

ISSN

1559-386X

Format

PDF

Cost

Fee = $0,
submission or
access

Links

Homepage

1) Article
(formatted into provided JHT template page ).
2) Human thermodynamics variables table
(thermodynamics "variables" mapped or correlated to the terms, conceptions, and or entities of the "humanities"
and put in the form of a table of human thermodynamic variables)
3) Homework problems
(provide two end of article homework problems or exercises).
These two end of article additions are to be formatted into the JHT template page in the slots provided.
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Review board
See main: JHT review board

The review process for JHT articles in the years 2005 to 2010 has been somewhat haphazard, involving a combination
of email exchanges and online discussion. In 2011, the Mohsen Mohsen-Nia article “A Thermodynamic Methodology
for Evaluating Friendship Relations Stability” article was tested using open beta review format, wherein selected
reviewers were requested to give comments and critiques, in wiki threads or via email.
In 2012, an effort was initiated by Thims to establish a formal review board for the JHT, similar to the public listing of
the online Entropy journal, so as to facilitate and speed the mechanism of the review process. [4] The following are
the current JHT board members: Libb Thims, Jing Chen, Jeff Tuhtan, Josip Stepanić, Mohsen Mohsen-Nia, Kalyan
Annamalai, Gerard Nahum, David Porreca, and Curtis Blakely.

JHT citation format
See main: JHT formatting

A good rule of thumb is to the the same citation format that is found in Hmolpedia articles.
The following are a few example JHT citations in Google Books or Google Scholar, wherein the JHT is mentioned or
has one its articles cited:
● (a) Nahle, Nasif. (2009). “A Thermodynamic Descrip on of Life and Death in Biosystems”, Journal of Human
Thermodynamics, 5: 7-14.
(b) Feng, Hao. (2010). Ultrasound Technology for Food Bioprocessing (Nahle, pgs. 110, 122). Springer.
● Pa , Surya P., Padhi, Mousumi, and Kumar, Pankaj. (2010). “Inﬂuencing Employee A tudes through HR Prac ces:
an Exploration Study in Indian IT sector.” (abs) International Journal of Indian Culture and Business Management,
3(6): 607-22.

Review process
See main: JHT review process

The review process for the JHT is diagrammed in the following flow chart schematic:
1. Articles are formatted (using the JHT template page )
2. Articles are sent to Libb Thims (as attachment to: libbthims@gmail.com).
3. Submissions, if approved, are formatted further for "readability" by Thims, and then put into a review wiki page
(filed under the JHT submissions page).
4. Thims emails the JHT board members and initiates the review process.
5. Article, if it passes the peer review process, is published and subsequently enters into Google Scholar.
In short, JHT article submissions, in Word document format, are collected by Libb Thims, sent to him as attachments,
primarily via libbthims@gmail.com or sometimes via questions@humanthermodynamics.com. The submitted articles
are accumulated, as the year progresses, stored in computer file. At a point later in the year, Thims uploads each
article into a JHT formatted online wiki page at the beta review site: JHT beta (submissions) , each as a separate
online article, ready to undergo the peer review and article improvement process, each review wiki article filed as a
subpage to the JHT beta (submissions) header page.
Thims then emails everyone (review board members and collective set of submitting authors) that the set of articles
are ready for the open beta review process, and that everyone (review board members + authors + other interested
parties) is now invited to review and comment on the said articles, through the following means of communication:
(a) threads below each article, (b) text comments added into a review section at the top or bottom of wiki page of the
article itself [as article changes can be tracked, changed, and or reverted via the "about this update" and "complete
history" links, below each article], (c) email reviews sent back to Thims (e.g. via word document attachment or email
comments), or (d) other means the reviewer may think of to communicate his or her critique.

Topics not accepted
As a standing rule, the following are topics not accepted for JHT article submission:
● God theories
● Information theories
● Life theories
There are exceptions to the above, e.g., in regards to religion (or religious thermodynamics), if the article discusses
morality, such as Goethe's famous "moral symbols" of physical chemistry, or aspects of history of comparative
religion and mythology in connection to modern hmolscience topics, etc., among other possibilities; although these
types of submissions can only be discerned on a case by case basis, as often hidden agenda is difficult to discern. In
addition, as of 2012, following prolonged multi-year debate, discussion, and development of the defunct theory of
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life (2009) position, life theories and origin of life theories are now classified as perpetual motion of the living kind
theories, and hence not accepted as JHT submissions, just as is the case with any other perpetual motion theory. In
the famous 1938 wisdom of English physiologist Charles Sherrington: chemistry and physics do not recognize the
term "life", hence neither does the JHT.

Motto
The 2005-launched motto of the JHT—a spin on
the Nobel Prize motto—was:
“To Promote the Art and Science of Human
Thermodynamics for the Betterment of the
Human Kind.”
In 2012 retrospect reflection, knowing that
thermodynamics and physical science in general A 2012 Google listing profile for the Journal of Human Thermodynamics,
is strongly deterministic, meaning that the
showing the URL location at which articles are freely-available as pdfs.
fate/destiny of humankind is already
determined, a more apt motto might be: “To Promote the Art and Science of Human Thermodynamics for the Better
Understanding of Human Existence.” A better motto may be suggested as well.

ISSN
The ISSN for the JHT is 1559-386X as registered with the US ISSN Center and listed in the OCLC. [2] The JHT is listed in
Ulrich's Periodical Directory under category
"energy". [3]

Variables table
In 2011, following the discovery of American
economisit Irving Fisher's economics
thermodynamics variable table, shown
adjacent, wherein Fisher defines a human as a
American economisit Irving Fisher's economics thermodynamics
"particle" (see: human particle), as found in
variable table, from his 1892 PhD dissertation Mathematical
American physical economics historian Philip
Investigations into the Theory of Value and Prices, described by Paul
Mirowski's 1989 More Heat Than Light, JHT
Samuelson as "the best of all doctoral dissertations in economics",
founder Libb Thims began to request human
the content of which was heavily influenced by the physics,
thermodynamics variables table from
chemical thermodynamics, and vector analysis teachings of his
submitting authors, so to (a) define what
advisor, American engineer Willard Gibbs.
exactly the view the human to be, in their
models, and (b) to define exactly how they see
or view every other "variable" (or property) in their article, so to keep presentations away or aloof from obfuscation,
misrepresentation, and or confusion.

See also
● JHT: Journal article potentials
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(b) JHT is registered with the US ISSN Center and listed in the OCLC (Online Computer Library Center).
3. Journal of Human Thermodynamics – Ulrich's Periodical Directory (category "energy").
4. Editorial board – mdpi.com/journal/entropy.
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In chnopsology, Gerald Joyce (1956-) (CR:4) is an American RNA-world origin of life
theorist noted for his 1991 high-cited so-called working-definition of life, which reads as
follows: [1]
“Life is a self-sustained chemical system capable of undergoing Darwinian evolution.”
This definition is positioned, according to Robert Hazen, as being one of the better ones
as found amid a recent origin-of-life text featuring an appendix of 48 different
authorities, including: John Maynard Smith (any population of entities which has the
property of multiplication, heredity, and variation), Stuart Kauffman (an expected
collectively self-organized property of catalytic polymers), among other definitions,
such as: “the ability to communicate”, “a flow of matter, energy, and information”, etc.
[1] Joyce’s definition, interestingly, has retained a certain amount of chain-like
recitation popularity; having come to be known, as of 2007, supposedly, as NASA’s
working definition of life, particularly in regards to their so-called exobiology program or search for extraterrestrial
life. [3]

Discussion
One of the unique aspects of Joyce's popular definition, is that it, in a way, attempts to intertwine, mold, or mend the
disjunct between the Darwin view of natural selection and the chemical view of natural selection, in a seemingly
innocuous manner—although not so innocuous to the more discerning eye. The gist of Joyce's definition is as follows:
Chemical Transformation
(model)

|

goes into
→

"chemical thermodynamics"
first law
+
second law

|

Darwinian Transformation
(model)
"survival of the fittest"

(4 BYA)
(gap)

DNA random mutation
+
natural selection

Joyce, in short, attempts to surmount the unbridgeable gap, with the use of the term "self-sustained chemical
system" which is code, for those who don't know, for perpetual motion or rather perpetual motion of the living kind.
The issue is summarized well by Roger Caillois’ famous 1973 quote: [4]
“Clausius and Darwin cannot both be right.”
In matters of dispute, of such universal importance, one always is advised to side with the "supreme law" of the
universe, above that of all else, in the famous words of Arthur Eddington. In this case, nature "selects" and
distinguishes between what is both "natural" and what is "unnatural" and chooses, in the end, those system
transformation processes that result in free energy decrease differentials, system overall, over time. Hence, we side
with Clausius and not with Joyce and his perpetual motion model of life.

Education
Joyce completed his BA in the biological sciences in 1978 at the University of Chicago and his MD-PhD in 1984 in
neurosciences and chemistry at the University of California, San Diego.

Quotes
The following are related quotes:
“You have to build a straw man upon straw man to get to the point where RNA is a viable first biomolecule.”
— Gerald Joyce (1989), “RNA Evolution and the Origins of Life” [5]
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(b) Edited transcript of a public lecture entitled “The Dawn of Biology Current Views Concerning the Origins of Life”,
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4. (a) Caillois, Roger. (1976). Coherences Aventureuses. Paris: Gallimard.
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(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.
(c) Bushev, Michael. (1994). Synergetics: Chaos, Order, Self-organization (pg. 130). World Scientific.
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(c) Strobel, Lee. (2004). The Case for a Creator: a Journalist Investigates Scientific Evidence that Points Toward God
(pg. 46). Zondervan, 2009.

External links
● Gerald Joyce – Wikipedia.
● Gerald Joyce (faculty) – Scripps.edu.

Joyce, James
In biographies, James Joyce (1882-1941) was a greatest literary author ever noted for
his 1915 characterizations of beauty and truth, in his A Portrait of the Artist as a Young
Man, for his 1922 Ulysses, the mechanics of which are said to be based on a “fairly
Newtonian model”, in which he uses scientism of his age as a mode of psychological
insight and character development, and for his 1939 Finnegans Wake, from which the
term “quark” derives. [1]

Influence
Joyce was said to have been influenced by Otto Weininger. [4]

Quarks
In particle physics, American physicist Murray Gell-Mann, as a ten year old read Joyce’s
notoriously difficult Finnegans Wake, and would later name the subatomic particles of
the nucleid, protons and neutrons, i.e. quarks (up quark and down quark), which are
found bound in groups of three, after the phrase “Three quarks for Muster Mark” from the book. [2]

Moral continuity
The term “metempsychosis”, the Greek term for the theory of the transmigration of the soul, especially in its
reincarnation after death, a doctrine popular in the Eastern religious, namely Hinduism, Buddhism, Jainism, and
Druzism, wherein an individual incarnates from one body to another, either human, animal, or plant, which has been
used by Arthur Schopenhauer (IQ=185), Kurt Godel, and in Ulysses, where it is associated with Friedrich Nietzsche
(IQ=180).

Quotes
The following are noted quotes:
“The true and the beautiful are akin. Truth is beheld by the intellect which is appeased by the most satisfying
relations of the intelligible: beauty is beheld by the imagination which is appeased by the most satisfying relations of
the sensible.”
— James Joyce (1915), A Portrait of the Artist as a Young Man [3]
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In hmolscience, Alicia Juarrero (1947-), or Alicia Juarrero Roque, is a Cuban-born
American ontic opening philosopher noted for her 1999 book Dynamics in Action,
wherein she espouses a philosophical blend of Aristotle, “nothing moves itself”, and
Ilya Prigogine, “uncertainty reins at the bifurcation”, to position the argument that we
must embrace uncertainty and novelty within the complex system. [1] Juarrero draws
on a number of conceptions, namely information theory, systems theory, and
nonequilibrium thermodynamics, to outline a new way to reconceptualize the causes of
action or what she calls action theory, in such a way that seems to favor emergence
theory over reductionism. [2] Noted reviewers for Juarrero's Dynamics in Action,
include: Americans science philosopher David Depew, chemical engineer and ecologist
Robert Ulanowicz, and zoologist Stanley Salthe.

Juarrero-Deacon affair
See main: Juarrero-Deacon affair

In 2011, Juarrero, supposedly under the advise of MIT Press, initiated legal action with
the University of California, Berkeley, alleging that American anthropological neurologist Terrence Deacon stole the
bulk content of her theory, promulgating it into his 2011 book Incomplete Nature: How Mind Emerged from Matter,
albeit without any reference to her work. The 2012-launched sites AliciaJuarrero.com and TheTerryDeaconAffair.com
are host to the ongoing legal investigation. [4]

Education
Juarrero completed her BA and MA in philosophy, and in 1977 completed her PhD with a dissertation on “Explanation
of Moral Justification of Behavior”, all at the University of Miami. Juarrero then became philosophy professor at
Prince George’s Community College, Maryland, retiring from that position in 2002; teaching only part time thereafter.
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Further reading
● Roque, Alicia J. (1985). “Self-Organization: Kant’s Concept of Teleology and Modern Chemistry” (abs), The Review of
Metaphysics, 39(1):107-35.
● Juarrero, Alicia. (2001). "Iden ty: From Newton to Prigogine," at the First Biennial Seminar on the Philosophical,
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External links
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Jung, Carl
In psychology, Carl Jung (1875-1961) was a Swiss psychiatrist noted, in
psychodynamics, for his 1928 to 1960s work on an attempt to create a modified version
of Sigmund Freud's energy-dynamics based psychology.

Overview
In 1928, Jung began to make modifications and additions to the 1895 thermodynamicsbased psychology theories of Austrian psychiatrist Sigmund Freud, especially on the
topics of "psychic energy" and of entropy in relation to the psyche, as in “psychic
entropy”. Jung later attempted to make connections between alchemy and psychology;
the latter being a sort of rudimentary precursor to human chemistry. [1] To cite a
famous quote of Jung’s on his view of relationships: [2]
“The meeting of two personalities is like the contact of chemical substances; if there is
any reaction, both are transformed.”
Jung's branch of logic, which he referred to as "psychic energism and dynamism", is often now referred to as Jungian
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psychodynamics, in contrast to Freudian psychodynamics, or Kleinian psychodynamics, the latter referring to the
Freudian-based child psychology theories of British psychologist Melanie Klein. In circa 1960s, Hungarian-born
psychologist Mihály Csíkszentmihályi stumbled upon a lecture of Jungs and was instantly converted into the path of
becoming a psychologist, thereafter using Jung's theories on entropy to formulate parts of a flow theory of optimal
experience.
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2. Jung, Carl G. (1933). Modern Man in Search of Soul, (pg. 49). Harvest Books.
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Routledge.
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In terminology, justice (TR=48) is []

Determinism | Free will
In circa 300BC, Greek natural philosopher Zeno of Citium outlined the
basics of punishment and justice in a deterministic universe via his famous
slave stealing parable. In 1978, in the case of United States v. Grayson, the
Supreme Court gave its legislative stance on “free will”, arguing that belief
in free will is a "universal and persistent" foundation of the system of law,
distinct from "a deterministic view of human conduct that is inconsistent
with the underlying precepts of the criminal justice system." A
repercussion of this ruling, is that any scientific developments that
threaten our notion of free will would seem to put the ethics of punishing
people for their bad behavior in question." [4]

Thermodynamics
In 1983, Michael Feeley, in his Court Reform on Trial, pointed out how a
major change in one part of a justice system, may affect decisions in other
parts, or in his own words set off a “chain reaction throughout the entire
system”, thus forcing officials to adapt, which thus sometimes creates
new and unanticipated problems. [7]
In 1994, American criminal justice historian Samuel Walker (Ѻ) (Ѻ),
citing evidence, e.g. that California’s three strikes law is rarely used, as
well as the finding that the use of the death penalty is so rare that it is
comparable to be being struck by lightning, mixed Feeley’s chain reaction
premise together with Newton’s third law of motion to argue that in the
court system, “actions produce reactions”, and that this actuates in the
form of what he refers to as a “law of criminal justice thermodynamics”,
which he formulates as follows: [8]
“A major increase in the severity of the penalty will result in less frequent
application of that penalty.”

A depiction of some of the main issues at
hand in regards to the concept of justice,
namely: belief in the concept of free will
amid an atomic-force based, or fermionboson structured deterministic universe,
internal force coupled to external force
mechanisms of the mind, social balance and
or imbalance, retribution, legislature, the
morality of an existive justice system,
righting wrongdoings, etc.

(add discussion)

Other
Scottish social philosopher Adam Smith’s formulation of justice, supposedly, is a negative formulation of Vilfredo
Pareto's optimality. (Ѻ) Danish physicist Niels Bohr, according to Bruce Lindsay (1983), somewhere applied his
complementarity principle of quantum mechanics to domain of human experiences, the complementary aspects of
love and justice, specifically. [3] Recently, American Curtis Blakely, a criminal justice professor, has been working on
sociophysics of inmate population dynamics.

Quotes
The following are related quotes:
“Power, truth, justice: they are words that denote something great, but that something we are quite unable to see
and conceive.”
— Michel Montaigne (1580), Essays [1]

“I, too, have long investigated, have gone through all arts and sciences. I became a theologian, consulted authorities,
weighed all, tested all,—polemics, exegesis, dogmatism. All was babble: nothing breathed of divinity! I became a
jurist, endeavored to become acquainted with justice, and learned how to distort justice. I found an idol, shaped by
the hands of self-interest and self-conceit, a bastard of justice, not herself. I became a physician, intending to learn
the human structure, and the methods of supporting it when it gives way; but I found not what I sought, — I only
found the art of methodically murdering men. I became a philosopher, desiring to know the soul of man, to catch
truth by the wings and wisdom by the forelock; and I found shadows, vapors, follies, bound into a system!”
— Faust (c.1770), Augsburg puppet-play version (see: Faustian) [6]

“The criticisms which have been hurled at me have not worried me. A man cannot control his beliefs. If he is honest
in his frank expression of them, that is all that can in justice be required of him. Professor Thomson and a thousand
others do not in the least agree with me. His criticism of me, as I read it, charged that because I doubted the soul's
immortality, or 'personality,' as he called it, my mind must be abnormal, 'pathological,' in other, words, diseased. I
greatly admire Thomson. What he said about my mind did not disturb me. I try to say exactly what I honestly believe
to be the truth, and more than that no man can do. I honestly believe that creedists have built up a mighty structure
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of inaccuracy, based, curiously, on those fundamental truths which I, with every honest man, must not alone admit
but earnestly acclaim.”
— Thomas Edison (1910), response to his controversial 1910 New York Times soul-denying interview [2]

“I was raised Catholic, [but] I’m pretty much agnostic at this point in my life. But I find atheism just as hard to get my
head around as I find fundamental Christianity. Because if there is no such thing as cosmic justice, what is the point
of being good? [see: Jeffrey Dahmer] I feel some sort of need for biblical atonement, or justice, or something. I like to
believe there is some comeuppance, that karma kicks in at some point, even if it takes years or decades to happen.
My girlfriend says this great thing that’s become my philosophy as well. ‘I want to believe there’s a heaven. But I can’t
not believe there’s a hell.’”
— Vince Gilligan (2011), NY Times interview on Breaking Bad [2]

“Our taste for justice is a useful illusion.”
— Joshua Greene (2013), commentary on the Nichols-Knobe determinism study [5]
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K
In symbols, K is the symbol for

Kafri, Oded
In hmolscience, Oded Kafri (c.1946-) is an Israeli physicist noted for his 2013 book
Entropy: God’s Dice Game, with a concluding chapter on entropy in social systems,
specifically and the Pareto distribution, Zipf’s law, and something they call the “PlanckBenford distribution” on the 1931 work of American physicist and electrical engineer
Frank Benford, all-in-all being an attempt to argue that entropy applies to things such as
corporate communications (see: corporate entropy) and social networking. [1] A
downside of the book is that it is riddled with information theory arguments (see:
Shannon bandwagon).

Education
Kafri received a DSc from the Technion, Israel Institute of Technology, Haifa, in 1973 for
his research on laser radiation. His research experience is in thermodynamics of light,
optical metrology, encryption and communication. He served as senior scientist and a
group leader at the Nuclear Research Center-Negev. He published more than 100
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scientific papers, among them two pioneering papers on "Visual Cryptography" and on "Moire deflectometry", and
holds numerous patents and two scientific monographs.

References
1. (a) Kafri, Oded, Kafri, Hava. (2013). Entropy: God’s Dice Game (editor: Emanuel Lotem) (amz). CreateSpace.
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● Oded Kafri (publications) – ResearchGate.net.
● Oded Kafri (publications) –Mendeley.com.

Kahn, Robert
In hmolscience, Robert Louis Kahn (1918-) is an American psychologist and systems
theorist noted, in human thermodynamics, for his 1966 entropy (running down) and
negative entropy (running up) conceptualization, developed with Daniel Katz, of social
organizational survival.

Overview
In 1966, Kahn, in his The Social Psychology of Organization, co-authored American
psychologist Daniel Katz, espoused some type of entropy-negentropy themed
organizational theory; the gist of their argument being the ideology that (a) the second
law states that “any system will tend to run down, lose it differentiated structure, and
become one with its environment”, which the refer to as “death forces”, therefore (b)
for a social organization to survive it “must secure some continuing supply of materials
and men” and therefore “acquisitive and extractive procedures are thus the primitive
mechanisms by which negative entropy is obtained.” [1]

Education
Kahn earned a PhD from the University of Michigan, where he taught (1948-76) and directed the Survey Research
Center. His research ranged over organizational and social psychology and survey methodology; his varied published
works include books on electoral politics, unions, and surveys.
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thermodynamics, pg. 19, negentropy, pgs. 150, 453; energetic return, pg. 127). Wiley.
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● Kahn, Robert Louis (1918-) – WorldCat Identities.
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Kalckar, Herman
In physiology, Herman Kalckar (1908-1991) was a Danish-born American biochemist,
associated with the Lewis school of thermodynamics, noted for his 1939 theory of the
coupling of energy of phosphorylation to oxidation reactions. [1] Kalckar coupling
theories were built on the earlier 1930 work of his mentor Danish physiologist Ejnar
Lundsgaard. In the mid 1930s, Kalckar began to collaborate with German biochemist
Fritz Lipmann who would go on to popularize the now-famous 1941 ATP energy
currency theory.

Education
Kalckar completed his MD at the University of Copenhagen in 1933. At some point in
the 1930s, Kalckar began to work with German biochemist Fritz Lipmann who had
moved to Copenhagen in 1932. Lipmann became one of Kalckar's mentors and a close
friend, a relationship that was to be lifelong. Lipmann was already deeply interested
not only in Lundsgaard's work on the role of phosphate esters in muscle contraction but
also in the biological functions of phosphorylation reactions more generally.
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In 1934, Kalckar began working on his PhD in the physiology department under the direction of Danish physiologist
Ejnar Lundsgaard. Lundsgaard had earlier made the important finding that frog muscles poisoned with iodoacetate
and therefore unable to carry out glycolysis (the splitting of glucose to lactic acid) are nevertheless capable of
carrying out a limited number of contractions. Lundsgaard later showed that these "nonlactic" contractions were at
the expense of the dephosphorylation of creatine phosphate, which had been discovered and characterized only a
few years earlier by American biochemist Cyrus Fiske at the Harvard Medical School. [2]
In 1939, having completed his PhD work, Kalckar worked for a year at the California Institute of Technology in
Pasadena, were he was famously said to be in “the orbit of the great G. N. Lewis school of thermodynamics”. [3]
During his stay in Pasadena, with the encouragement of Linus Pauling, Kalckar undertook the preparation of a
comprehensive review of bioenergetics with emphasis on the role of phosphate esters in energy transduction. Its
publication in 1941 did much to advance the new ideas that he and German biochemist Fritz Lipmann were pursuing.
[5]
This synergistic association, no doubt, was a great impetus
behind Lipmann’s famous 1941 paper “Metabolic Generation
and Utilization of Phosphate Bond Energy” on ATP energy
coupling.

Students
James Watson did postdoctoral research to absorb chemistry
with Herman Kalckar in Copenhagen. (Ѻ)
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● Herman Moritz Kalckar – (Language → English) – Biokemisk Forenign.

Kamerlingh-Onnes, Heike
In thermodynamics, Heike Kamerlingh-Onnes (1853-1926) was a Dutch physicist noted
for his 1908 efforts to reach a temperature of 0.9 K, using the Joule-Thomson effect, by
which he discovered superconductivity in 1911, for his 1909 coining of the quantity H
by the name “enthalpy”, and for his 1913 win of the Nobel Prize in physics for his low
temperature research. Kamerlingh-Onnes is associated with the Dutch school of
thermodynamics.

Education
In 1870, Kamerlingh-Onnes entered the University of Groningen, obtained his
"candidaats" degree (approx. B.Sc.) the following year, and then went to Heidelberg as
a student of Germans chemist Robert Bunsen and physicist Gustav Kirchhoff from
October 1871 until April 1873. Thereafter he returned to Groningen, where he passed
his "doctoraal" examination (approx. M.Sc.) in 1878 and obtained the doctor's degree
in 1879 with a remarkable thesis Nieuwe bewijzen voor de aswenteling der aarde (New
proofs of the rotation of the earth). [2]

Leiden physics laboratory
In 1881, Onnes published a paper Algemeene theorie der vloeistoffen (General theory of liquids), which dealt with the
kinetic theory of the liquid state, approaching Van der Waals' law of corresponding states from a mechanistic point of
view. This work can be considered as the beginning of his life-long investigations into the properties of matter at low
temperatures. From 1882 to 1923 Kamerlingh Onnes served as professor of experimental physics at the University of
Leiden. When he was appointed to the physics chair at Leyden, he reorganized the physical laboratory in a way to suit
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his own program. His researches were mainly based on the theories of his two great compatriots, Dutch physicists
Johannes van der Waals and Hendrik Lorentz. Here he conducted investigations on thermodynamics, among other
subjects.

Thermodynamics
Some thermodynamics areas confronted by Kamerlingh Onnes’ superconductivity findings include the issue that
supposedly structures were supposedly to have no mobility at absolute zero and the topic that an entity that moves
with zero resistance bumps the issue of perpetual motion.

Enthalpy
In 1909, Kamerlingh-Onnes coined the term “enthalpy” for the quantity:

H = U + PV
or the internal energy U of a body plus energy related to pressure-volume work PV. He coined the word from from
the Greek εν (en) ‘in’ and θαλπος (thalpos) ‘to heat’, which combined define the word enthalpos. [1] The term was
supposedly introduced to replace the older term “heat content” used for this quantity of energy by American
engineer Willard Gibbs, on the logic that a material has no property which is literally a heat content, being that no
body can possess heat; where correctly heat can only be defined as the flow of energy or energy in transit. [3]
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Kamla, Christine
In human chemistry, Christine Kamla (c.1994-) is a Romanian thinker noted for her
2011 high school applied science project on reaction based adoption, a pertinent topic
in the post 1989 Romanian reconstruction era, after its break from communistcontrolled socialism run government, in which she gave a said-to-be “brilliant lecture”
entitled “If the Genes Are Not the Last Word: of Elective Affinities to Adoptive
Families”, wherein she employs German polyintellect Johann Goethe’s 1809 elective
affinity based human chemical theory to outline a modern human chemical reaction
theory based model of the adoption process. [1]

Overview
In 2011, Kamla gave a presentation on the elective affinities of child adoption in terms
of reactions, supposedly in some way modeled on the Ottilie adoption scenario of
Goethe’s Elective Affinities in the context of modern adoption policies. The overview of
her presentation is as follows: [1]
“Christine Kamla had the special topic "elective affinities" with the same group selected topic. She shared her
brilliant lecture in "General", "Academic" and literary "(see poster image). Having discussed the conditions and the
procedure for a child's adoption, she made an interesting trip into the chemistry and showed that even in this science
some elements of their "Elective Affinities" pick, the finale was the reference to JWv Goethe's eponymous book,
which also convert the fate of already existing relationships in the new Elective Affinities - The problematization
resulted from the fact that when an adoption is an element of arbitrariness. must be excluded and you cannot adopt
children how to shop goods in the supermarket.”
Some of the talk seems to have themed on how the laws of adoption and methods of differ between Romania and
Germany.

Poster presentation
Photos from the presentation—with the poster board title “If the Genes Are Not the Last Word: of Elective Affinities
to Adoptive Families” (“Wenn Die Gene Nicht Das LetƵte Wort Haben — von Wahlverwandtschaften Ƶu
Adoptivfamilien”)—are shown below:
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The following is a partially complete English-to-German translation of Kamla's adoption reaction diagram flow chart,
which in some way shows the reaction flow of the adoption of Ottilie, Charlotte's deceased best friend (Freundin)
into the home of the Charlotte-Edward family on the estate, wherein she seems to show some type of equilibrium or
equilibration reaction ( ) occurring between Edward and Charlotte, with some type of exchange entity (possibly
sperm) over the two-way reaction arrow:

Lucianne

Best Friend
(deceased)

Ottilie

Son

Charlotte

Eduard

Otto
(The Captain)

Countess

Count
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Mittler

Major
(Captain promoted)
The following is a photo of Kamla during her talk:

Very interesting indeed, hardly anything remotely coming close to this can be found in any American schools.
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1. Kamla, Christine. (2011). “If the Genes Are Not the Last Word: of Elective Affinities to Adoptive Families” ("Wenn
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19, auslandsschulwesen.de.

Kanawha County textbook controversy
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In textbook controversies, Kanawha County textbook
controversy was a tenuous event, which occurred in
spring 1974 to 1975 in Kanawha County, West Virginia,
involving protest over newly adopted set of course books,
for the 46,000 students attending the county’s 124 public
schools, that were religion-questioning and ethnicity
broadening in content, resulting in one shooting, bus and
school bombings, school closings, reporters being beaten
up, police being shot at, some 3,600 miners going on
strike, etc., that has come to be known as the “most
violent protest over public school textbooks” in US
history. [1]

Overview
On 11 Apr 1974, the school board of Kanawha County,
West Virginia, met to consider new textbooks that had
been recommended by a state selection committee,
which included more multiculturalism and diverse
authors, such as: John Milton (Paradise Lost), F. Scott
Fitzgerald (The Great Gatsby), Ernest Hemingway (The Old Images of the 1974-75 Kanawha County textbook
Man and the Sea, Plato (The Republic), something by
controversy, in West Virgina. Top (left): a video still of Alice
Sigmund Freud, The Autobiography of Malcolm X, by
Moore, the leader of the protests, on camera during
Malcolm X and Alex Haley, to name a few.
testimony. Top (right): one of the 3,600 to 10,000 miners that
One board member Alice Moore (c.1936-), a Christian went on strike over the textbooks. Bottom (left): a street
march, showing a sign "God is Not a Myth", in objection to the
fundamentalist, wife of a local preacher, the only board
teaching curriculum change of how children are asked to
member without a college degree, but who had been
compare the Bible story of Daniel in the Lion’s Den to Aesop’s
elected for campaigning against the teaching of sex
fable “Androcles and the Lion?” (Ѻ), suggesting that both were
education in public schools, objected over concerns of
myths. Bottom (right): a Kanawha County woman (Ѻ)
dialectology. The books were approved against Moore’s
protesting against the deemed anti-Christian textbooks, with
objections. After the board approval, Moore’s husband
the sign "Even Hillbillies have Constitutional Rights".
showed her the following quote, from the Autobiography
of Malcolm X, which the students would be reading in the coming year:
“All praise is due to Allah that I moved to Boston when I did. If I hadn't, I'd probably still be a brainwashed black
Christian.”
He told his wife “look what you just approved!” Thus began the Kanawha County textbook controversy. [2] Moore,
single-handedly, via Church and social networking, got 96,000 copies of 300 different “text books”, as she and
protestors referred to them, removed from public school classrooms, because of their "anti-Christian slant" passages.
Some of these concerns, as Moore latter reported, were the following issues:
“One of the elementary school books had a poem that referenced God, but they used a lowercase g. In another
section, they had a plural reference to ‘gods’ capitalized.”
During a rallies, to follow, the reverend Charles Quigley prayed for god to kill the three board members who had
approved the books. Families threatened to kill families who did not support the book ban. By Oct 1974, sticks of
dynamite were being exploded all over the county, in schools, and around gas stations, and busses; snipers were
firing on police who were protecting the buses. During the event, a newly-minted journalist named Lee Strobel, who
then was an “intellectually-fulfilled atheist”, working for the Chicago Tribune, was assigned the job of going to report
on the Kanawha County incident; some of which he recounts 2004 The Case For Christ, such as interviews with local
residents and business owners. [4]
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Dynamics of Language
The book Dynamics of Language,
seemed to be a hot button tension
spot for man. The following, e.g., is a
conversation between Lee Strobel
and a local businessman over
hamburgers at a Charleston diner: [4]
Strobel: “Why are you so enraged
over the new school textbooks?”
Businessman: “Listen to what
Dynamics of Language tells our kids.
To quote: ‘Read the theory of divine
origin and the story of the Tower of
Babel as told in Genesis. Be prepared
to explain one or more ways these
stories could be interpreted.’ [tossing The clipping of Lee Strobel's 20 Oct 1974 Chicago Tribute article on the Kanawha
Country textbook uproar; which mentions reverend Horan, later sentenced to three
a well-worn clipping on the table]
The theory of divine origin! The word years on prison for conspiring to blow up two elementary schools over the textbooks.
[4]
of god is not a theory. Take god out
of creation and what’s left?
Evolution? Scientists want to teach our kids that divine origin is just a theory that stupid people believe but that
evolution is a scientific fact. Well, it’s not. And that’s at the bottom of this.”
Strobel: “Are you saying Charles Darwin is responsible for this?”
Businessman: “Let me put it this way: If Darwin’s right, we’re just sophisticated monkeys. The Bible is wrong. There is
no god. And without god, there’s no right or wrong. We can just make up our morals as we go. The basis for all we
believe is destroyed. And that’s why this country is headed to hell in a handbasket. Is Darwin responsible? I’ll say this:
people have to choose between science and faith, between evolution and the Bible, between the Ten
Commandments and make-‘em-up-as-you-go ethics. We’ve made our choice—and we’re not budging.”
Businessman: [taking a swig of beer] “Have you seen the teacher’s manual?”
Strobel: No.
Businessman: “It says students should compare the Bible story of Daniel in the Lion’s Den to that [slave and the thorn
in the lion’s paw] myth
Strobel: “Androcles and the Lion?” (Ѻ) [from Aesop’s fable]
Businessman: “Yeah, that’s the one. [wagging a french fry at Strobel] What does it tell our kids when they’re
supposed to compare that to the Bible? That the Bible is just a bunch of fairy tales? That it’s all myth? That you can
interpret the Bible any way you darn please, even if it rips the guts out of what it really says?”
Businessman: “We’ve got to put our foot down. I’m not going to let a bunch of eggheads destroy the faith of my
children.”
Video clips, depicted adjacent, show Moore complaining about Dynamics of Language during testimony. [5]
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Situational ethics | Moral relativism
One textbook included a story of a child cheating a merchant out of a
penny. Students were asked:
“Most people think that cheating is wrong. Do you think there is ever a
time when it might be right to? Tell when it is. Tell why you think it is right.”
Parents objected, believing these lessons were undermining Christian
values. One parent, of an elementary school student, stated in obvious
frustration:
“We’re trying to get our kids to do the right thing. Then these books come
along and say that sometimes the wrong thing is the right thing. We just
don’t believe that! The ten commandments are the ten commandments.”
(add discussion)

Morality | Immorality
The following are quotes representative of "morality turned to sheer
immorality", as Goethe (Ѻ) would have phrased things:
“A few extremists among the churchman who wanted ‘godless’ textbooks Local businessman turned activist Don
Mean’s 2010 War in Kanawha County,
removed from the schools became so fanatical they discussed bombing
carloads of children whose parents were driving them to school in defiance recount of the event. [3]
of the boycott.”
— Reporter (1974), article in Charleston Gazette [5]

“They're shooting people because they don't want to see violence in books.”
— Student (1974) [6]

A reverend Horan was later sentenced to three years in prison for conspiracy to blow up two elementary schools;
several other reverends were sentenced to months in jail for violating court injunctions and orders. [6]

Quotes
The following are related quotes:
“If a parent objects to some particular textbook, they can tell the teacher that their child is not supposed to be
involved or to have to use that textbook. What do we do? Does the child hold his hand up and say: ‘I’m sorry Mrs.
Smith, my mother doesn’t want me to read that book. I’ve got to leave the room.’ I know what happens to a child like
that. I know what happens to students who are the babies in the class, who are too immature to read certain
materials: they’re the laughing stock of the schools.”
— Alice Moore (1974), interview commentary, following defeat [5]
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Kant, Immanuel
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In science, Immanuel Kant (1724-1804) (IQ:180|#85) (CR=117|#37) was a German
philosopher, a Cattell 1000 (#33), a fabled "last persons to know everything", an oftcited "smartest person ever" missing candidate, noted for []

Organic | Inorganic
In 1790, Kant, in his Methodical System of the Teleological Faculty of Judgment, divided
all things in nature into “inorganic”, in which natural causes are said to prevail, and the
“organic”, in which the active teleological, i.e. purposeful, principle of adaption is
supposed to prevail. [1] In Kant’s mind there was a divide or cleft between the domain
of primeval matter and the domain of life, for in the latter he assumes the presence of
a supernatural principle, of final causes acting toward definite ends.

Thermodynamics
Kant had views on free will, a common issue in human thermodynamics, which he viewed to be under the guide of
universal laws, and his 1785 “categorical imperative” seems to be the model of German chemist Wilhelm Ostwald’s
1912 “energetic imperative” and American physicist Robert Lindsay’s 1959 “thermodynamic imperative”. Likewise, in
the application of thermodynamics to evolution, this same divisional issue debate continues, for many scientists,
making classifications such as animate vs. inanimate, living matter vs. non-living matter, or life vs. non-life, etc. From
the modern 21st century molecular evolution table perspective, however, a view emerges that all motile structures
are types of larger and larger molecules, e.g. bacteria molecule, human molecule, earth molecule, etc., and the view
that there is such a thing as a “living molecule” concedes to the view that the theory of life is a defunct scientific
perspective. [3]

Self-organization
In Kant’s 1790 Critique of Judgment, in his §65 "Things [Considered] as Natural Purposes are Organized Beings",
attempts to argue for that an organized being, in contrast to a “mere machine”, such as a watch (which has only
motive force), has “formative force” a type of self-organization force that propagates itself. [4] Science writer Robert
Frenay argues that that this was the first appearance of the term “self-organization”. [5]

Quotes | About
The following are about quotes:
“I am proficient in twelve languages, I will not learn a thirteenth.”
— Abraham Kaestner (c.1795), quip on Kant’s Critique of Pure Reason [7]

“Goethe, who stands far above any of Kant's successors in wisdom and an almost instinctive recognition of the truth.
In judgment he surpassed his scientific contemporaries like Humboldt almost as much as in philosophical intuition he
surpassed Schelling.”
— Lawrence Henderson (1917), The Order of Nature [10]

Quotes
The following are related quotes:
“Individual men, and even whole nations, little think, while they are pursuing their own purposes that they are
advancing unconsciously under the guidance of a purpose of nature which is unknown to them.”
— Immanuel Kant (1784), “Idea of a Universal History from a Cosmopolitan Point of View” [9]

“Two things fill the mind with ever-increasing wonder and awe, the more often and the more intensely the mind of
thought is drawn to them: the starry heavens above me and the moral law within me.
— Immanuel Kant (1788), Critique of Practical Reason (Ѻ)

“That crude matter should have originally formed itself according to mechanical laws, that life should have sprung
from the nature of what is lifeless, that matter should have been able to dispose itself into the form of a selfmaintaining purposiveness — this [Blumenbach] rightly declares to be contradictory to reason.”
— Immanuel Kant (1790), Critique of Judgment [1]

“It is absurd to hope that another Newton will arise in the future who shall make comprehensible by us the
production of a blade of grass according to natural laws which no design has ordered.”
— Immanuel Kant (1790), Critique of Judgment [6]

“There is ... only a single categorical imperative and it is this: act only on that maxim through which you can at the
same time will that it should become a universal law.
— Immanuel Kant (1797), Metaphysics of Morals (Ѻ)
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Kaplan, Harold
In existographies, Harold Kaplan (1916-2015) was an American literary critic, Henry
Adams scholar, and poet, noted for []

Education
Kaplan was a Northwestern University professor of English and American literature. [2]

Quotes
The following are noted quotes:
“Force and war must be moralized somehow, perhaps as in a physical or chemical
process that reaches equilibrium.”
— Harold Kaplan (1981), Power and Order: Henry Adams and the American Naturalist Tradition;
synopsis of Adams’ formulaic view of natural history [1]
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Karma weight
In religio-mythology, karma weight is a theory that each action has a moral mass, termed ‘karma’, such that good
deeds lighten a person’s soul (or atman), whereas evil deeds weigh down a person’s soul, and that the totality of
one’s actions and their concomitant reactions in this and previous lives, determines a person’s future and future
rebirth in a reincarnated state, good or bad, of existence in the next cycle of life, the cycle known as samsara, and
that if the soul becomes light enough, the person can escape, be released, or achieve liberation from the samsara
cycle of death and reincarnation, at which point they will be in nirvana or total bliss. Around 20% of the modern
world believes in this morality system of life and death.

Etymology
The theory of karma weight is the Vedic version (500BC) or syncretism-derivative of the Egyptian soul weighing
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theory of morality (2500BC) as found in the B-ra-hma-ic religions (Abrahamic/Brahmaic religions) of the world. In
origin, in regards to karma weight theory, what seems to have occurred is that each act of the 42 negative
confessions, good or bad, served as a model for the idea of karma, to the effect that each negative confession is a
type of karma to be weighed against the feather of truth, such that when the scale becomes light enough the
person’s soul is set free or achieves moksha.

Thermodynamics
The modern-day physical sciences based model of morality is that: (a) a person is animated reactive 26-element
molecule (human molecule), (b) that "good" actions, or rather "natural" actions, are governed by the Lewis inequality
for a natural process (dG < 0), (c) that "bad" (or evil) actions, or rather "unnatural" actions, are governed by the Lewis
inequality for an unnatural process (dG > 0), (d) that both natural and unnatural processes are thermodynamically
"coupled" together, such that natural processes energetically drive the unnatural processes and that some reactions
will progress in a direction contrary to that prescribed by their own affinity, (e) that there is no such thing as "life"
and "death" according to the defunct theory of life model.
This is the thermodynamic explanation to age-old idiom that "good always triumphs over evil", which means that
natural processes will always triumph over unnatural processes or technically that the total set of processes will only
go when the system shows an entropy increase or transformation content increase. [1]
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Karman line
In science, Karman line is the boundary 62 miles
(100 km) above the earth’s surface at which point
weightless begins and is the agreed upon region
at which outer space begins.

Etymology
The line is named after Hungarian-American
engineer Theodore Karman. [1] The use of the
Karman line frequently arises in attempts to
quantify the earth as a system in a
thermodynamic sense. The standard
thermodynamics concepts of atmospheric
pressure and work become blurry at the Karman
line boundary, which thus requires more detailed A photo Amazon.com founder Jeff Bezo’s Apr 2015 unmanned test
launch of his Blue Origin, a Karman line space tourism aiming
thought in attempts of formulation. [2]
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Katakis, Dimitri
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In hmolscience, Dimitri F. Katakis (c. 1950-) is a Greek psychologist noted, in psychological
thermodynamics, for his 1978 to 1986 theory, developed with with Charis Katakis, of teleonomic
entropy or goal-directed or purposefulness entropy.

Overview
In 1978, Katakis, together with Charis Katakis, according to Kenneth Bailey, began applying the
concept of entropy, in the general sense, to psychotherapy. [1] In 1982, Kimitri Kataks, together
with Charis Katakis, in their “Teleonomic Entropy in Biopsychosocial Systems”, hypothesize a
teleological-themed entropy, or entropy antonym, the abstract of which is as follows: [2]
“The concept of entropy has been developed from, and has usually been applied to, systems on one level. Due to its
unifying potential, however, interest in applying entropy to, complex multilevel systems as well has recently
increased. The concept's distributional and statistical formulations, nevertheless, have little relevance to the
apparently purposeful, decision-making properties of complex living systems. In order to make it more suitable for
understanding the functioning of such biopsychosocial systems (particularly organisms, groups, organizations, and
societies), its definition has to be extended. This paper introduces the new concept of teleonomic entropy. In order to
distinguish this generalized concept from that of thermodynamics and statistical mechanics, we shall refer to the
latter as physicochemical entropy. Teleonomic entropy at the physicochemical level is related to, but not identical to,
physicochemical entropy.”
(add discussion)

Education
Katakis completed his PhD in psychology from the University of Thessaloniki.
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Katchalsky, Aharon
In thermodynamics, Aharon Katchalsky (1914-1972), aka "Aharon Katzir" was an Israeli
chemist and biophysical thermodynamicist noted for his 1965 Nonequilibrium
Thermodynamics in Biophysics, a fairly cogent application of thermodynamics to
physiological problems.

Overview
In 1958, Katchalsky began to bring the formalism of linear nonequilibrium
thermodynamics into physiology (biology), particularly in the study of membrane
transport. [1] In 1965, Katchalsky published his Nonequilibrium Thermodynamics in
Biophysics, co-written with American epithelial physiologist Peter Curran, which is one
of the most fluent and cogent textbooks on thermodynamics ever written. [3]
Katchalsky was fascinated by the concept of time, in the context of the irreversible
directionality of thermodynamics, epitomized as a movement towards disorder, and
directional physiology of living organisms, as captured in the general ordering process
of evolution. On this topic, in 1965 Katchalsky gave a series of lectures on “The Physics
and Biology of Time”, recorded by on film, at the University of California at Berkeley. [1] In 1968, Katchalsky founded
the field of network thermodynamics through his associations at Harvard University and the Lewis School of
thermodynamics. [4] Katchalsky's thermodynamics work was cut short, irregularly, when he died during the May
30th, 1972 Lod Airport massacre at Tel Aviv.

Quotes | On
The following are related quotes:
“Thermodynamics was one of Katchalsky’s great loves.”
— Alan Perelson (1975), “Network Thermodynamics” [2]
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Katz, Daniel
In hmolscience, Daniel Katz (1903-1998) was an American psychologist noted, in
human thermodynamics, for his 1966 Social Psychology of Organizations, coauthored
with Robert Kahn, which presents an entropy-entropy conceptualized theory of open
organizational psychology.

Overview
In 1966, Katz, in his The Social Psychology of Organization, co-authored with Robert
Kahn, build on the work of Ludwig Bertalanffy, i.e. general systems theory, living
systems approach of American psychologist James Miller, Talcott Parsons, and
American psychologist Floyd Allport, i.e. event-structure theory, outlined an energyentropy based open systems model of organizations; the gist of which is as follows:
“Open-systems theory seems to us to permit assumption of entropy, the necessary
dependence of any organization upon its environment. The open-system concepts of
energic input and maintenance point to the motives and behavior of the individuals
who are the carriers of energies input for human organizations; the concept of output and its necessary absorption
by the larger environment also links the micro- and macro levels of discourse.”
Katz and Kahn’s Social Psychology, in their own words, is an attempt to extend the description and explanation of
organizational processes, away from the traditional concept of individual psychology and interpersonal relationship,
on the interdependent behavior of many people in their supportive and complementary actions via an open system
point of view for the study of large scale organization
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In animate thermodynamics, Stuart Kauffman (1939-) (DN=1/5±) is an American
physician, biochemist, and self-proclaimed "humanist atheist" (Ѻ), noted for his 1995
auto-catalytic closure thermodynamic work cycle origin of life theory, according to
which life emerged, following attainment of auto-catalytic closure, 3.5 billion years ago,
from a "soup of [dead] molecules", which evolved into the biosphere.

Defunct theory of life
The following statement by Kauffman, grappled with, for some time, without
resolution, by American electrochemical engineer Libb Thims, in and around the period
of the writing of his 2007 molecular evolution chapter (Ѻ):
“Alone, each molecular species is dead. Jointly, once catalytic closure among them is
achieved, the collective system of molecules is alive.”
— Stuart Kauffman (1995), At Home in the Universe (pg. 50)

was one of the stepping stones to the arrival of the 2009 defunct theory of life position:

Overview
In 1993 to 2008, Kauffman began to present his theories on self-organization and complexity, in which life is argued
to have arisen from “a soup of molecules, evolving into the biosphere” at the point when the early chemicals of the
earth find “catalytic closure”, i.e. when they began to auto-catalyze themselves, in the form of thermodynamic cycles,
driving by the free energy of the universe. In the 2006 book What We Believe But Cannot Prove, Kauffman, one of the
hundred authors of the book to speculate on what each uniquely believes, tells:
“[I believe] there [is] a fourth law of thermodynamics, or some cousin of it, concerning self-constructing
nonequilibrium systems, such as biospheres, in the cosmos [but cannot prove it].”
Following a bit of explanation in his belief, Kauffman states that how he sees the law, as otherwise stated, is that ‘the
diversity of things that can happen next increases, on average, as fast as it can.’ [5] Kauffman’s most noted
publication is his 1995 book At Home in the Universe: the Search for the Laws of Self-Organization and Complexity. [1]
Ernst & Young consulting firm, to note, is said to have sent its clients fifteen thousand copies of At Home in the
Universe. [7]

Adjacent possible
In 1999, in promotion of his upcoming 2000 book Investigations, Kauffman began to outline what seems to be his
unified theory, that of what he calls the “adjacent possible” (Ѻ) or chemically adjacent possible, a rather ill-defined
term, which he describes as those regions of the biosphere in which “autonomous agents” (Kauffman’s term for a
minimal living thing, which meets the criterion: (a) is auto-catalytic, (b) completes one thermodynamic work cycle, (c)
has a membrane, and (d) push their way into novelty—molecular, morphological, behavioral, and organizational. [6]

Auto-catalytic closure
Kauffman defines life as an autonomous agent, or open system situated in and part of an environment to which it
senses, capable of completing at least one thermodynamic work cycle. [2] In short, the hypothesis Kauffman puts
forward is that whenever a mix of atoms and molecules accumulate, there is a small chance that an autocatalytic
reactive system, which can be thought of as a rudimentary type of self-maintaining and self-reproducing metabolism,
will from this life will emerge. He states that life, at its roots, is the property of what is called ‘catalytic closure’ as
proffered to be found amid heterogeneous collections of reacting molecular species. An autocatalytic system is one
in which the end-products of a reaction function as a catalysis for the initial-reactants, i.e. one in which the molecules
speed up the very reactions by which they themselves are formed: A makes B; B makes C:
A→B→C
but then the product C is said to make or catalyze the reactact A in a sort of chemical reaction feedback loop. Hence,
according to Kauffmann:
“Alone, each molecular species is dead. Jointly, once catalytic closure among them is achieved, the collective system
of molecules is alive.”
— Stuart Kauffman (1995), At Home in the Universe (pg. 50) (Ѻ)

Using this logic, Kauffmann reasons that past a certain critical threshold of molecular density, a web of catalyzed
reactions emerges, which can be thought of as being alive. In his own words, “as a threshold of diversity is crossed, a
giant web of catalyzed reactions crystallizes in a phase transition.” In this view, to account for the origin of life,
Kauffman tells us, “a critical diversity of molecules must be reached for the system to catch fire, for catalytic closure
to be attained.” [2]

2834

Hmolpedia

Thermodynamic work cycles
In the 2000 book Investigations, Kauffman expanded on his theory of
autocatalysis, by arguing for a new fourth law of thermodynamics to
explain such a process. Kauffman's start point is autocatalysis: that it
is very likely that self-reproducing molecular systems will form in any
large and sufficiently complex chemical reaction. He then goes on to
investigate what qualities a physical system must have to be an
autonomous agent. In giving his definition of an autonomous agent
he says:
“Consider a bacterium swimming upstream in a glucose gradient.
We readily say that the bacterium is going to get food, that is, the
bacterium is acting on its own behalf in an environment. Call a
system able to act on its own behalf in an environment an
‘autonomous agent’ [as are] all free-living cells and organisms.”

Bacteria molecule
(E. Coli, height=5μm)
The difficulty here is that the bacterium is a large 15-element
molecule (bacteria molecule), and in this view, molecules in fluid
CE11HE11OE11NE10PE9SE9CaE9KE7
mediums are more correctly said to move along paths of minimum
CLE7NaE7MgE7FeE6SiE5MnE3CoE3
free energy or decreasing free energy gradients, according to the
combined law. [2] In any event, on this definition, Kauffman then asks, knowing that the bacterium is just a physical
system, “what must a physical system be such that it can act on its own behalf?” In answer to this question, he
reasons: “might there be a fourth law of thermodynamics for self-constructing open thermodynamic systems such as
biospheres?”
His aim is to define a new law of thermodynamics for such systems (self-constructing systems, as Kauffman defines
them) such as the biosphere that may be hovering in a state of self-organized criticality that are far from
thermodynamic equilibrium. This necessitates a rather more detailed coverage of Carnot work cycles and information
compressibility than was covered in passing in his earlier books. It leads to the idea that a molecular autonomous
agent is a self-reproducing molecular system capable of carrying out one or more work cycles.

Fourth law
See main: Fourth law of thermodynamics

In addition, using a bit of statistical thermodynamic verbiology, the universe, he posits, is not yet old enough to have
synthesized more than a minute subset of the total number of possible proteins. This leads to the fundamental
proposition that the biosphere of which we are part cannot have reached all its possible thermodynamic states. The
ones not yet attained - the “adjacent possible” states as Kauffman terms them - are unpredictable since they are the
result of the interaction of the large collection of autonomous agents, such as people, or rather one’s genes, and all
the other evolving things in the external world. His new fourth law of thermodynamics for self-constructing systems
implies that autonomous agents will try to expand into the “adjacent possible” states by trying to maximize the
number of types of events that can happen next. In particular, as a candidate fourth law of thermodynamics (for selfconstructing systems), Kauffman states: [3]
“Biospheres maximize the average secular construction of the diversity of autonomous agents and the ways those
agents can make a living to propagate further.”
In other words, he states, “on average biospheres persistently increase the diversity of what can happen next …
biospheres maximize the average sustained growth of their own ‘dimensionality’.” Building on Austrian physicist
Erwin Schrodinger’s 1944 book What is Life?, Kaufmann states that as to the issues concerning the core features of
autonomous agents able to manipulate the world on their own behalf, his new fourth law theory may differ from the
definition of life Schrodinger found. In more detail:
“To state my hypothesis abruptly and without preamble, I think an autonomous agent is a self-reproducing system
able to perform at least one thermodynamic work cycle”
He continues “it will require most of this book (308-pages) to unfold the implications of this tentative definition.” [3]

Religious thermodynamics
See main: Religious thermodynamics

In his 2008 book Reinventing the Sacred, a continuation of the two paged section, of the same title, from his 1995
book, Kauffman ties all of his trademark theories together, i.e. autonomous agents, thermodynamic work cycles,
emergence, catalytic closure, etc., to argue that the idea of god, particularly in the Abrahamic religions, needs to be
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redefined not as a supernatural creator, but as a natural creativity in the universe. In this work, Kauffman seems to
recant some of his earlier efforts at defining a fourth law of thermodynamics to explain complexity. He states,
instead, that “we can use the symbol god to mean [in place of natural law] the radical creativity in the abiotic
universe, if it’s there, and certainly in the biotic universe”, that reason is an inadequate guide to living life, being that
one cannot predict the future, and that “reductionism is inadequate, emergence is real, and in which not everything
that happens is describable by law.”

Education
Kauffman graduated from Dartmouth College in 1960, was awarded the BA by Oxford University in 1963, and
completed an MD at the University of California, San Francisco in 1968. After completing his residency in emergency
medicine, he moved into developmental genetics of the fruit fly, holding appointments first at the University of
Chicago, then at the University of Pennsylvania from 1975 to 1995, where he rose to professor of biochemistry and
biophysics.

Difficulties on theory
Although Kauffman’s theory of evolution as free energy driven-systems containing auto-catalysis types of chemically
looped reactions organized in work cycles is one of the more interesting thermodynamics of life theories to have
come along since Prigogine, it is flawed to an extent by a number of issues, such as: (a) his superficial knowledge of
thermodynamics (e.g. he confuses the term closed with isolated), (b) his Prigoginean-base assumption that the
biosphere is continuously in a nonequilibrium state (whereas in contrast heat input is diurnal), (c) his ubiquitous use
of perpetual motion themed prefixes, e.g. free-, self-, auto-, etc., (d) his demarcation of dead vs. alive molecules
(whereas in contrast there is no such thing as a “live” or "dead" molecule), (e) his theory that life exists as a
dissipative structure at the edge of chaos, (f) his subtle use of unwritten free will descriptions (e.g. molecules that act
on their own behalf), and (g) his interludes on the topic of religion and deities. The general difficulty, in short, is that
in spite of the fact that he occasionally brings the word “free energy” into the discussion, he more often than not
reiterates the idea that life is a “self-sustaining network of reactions”, sort of going on their own like a perpetual
motion chemical reaction (see: perpetual motion of the living kind).

Quotes
The following are noted quotes:
“Anyone who tells you that he or she know the how life started is a fool or a knave.”
— Stuart Kauffman (1995), At Home in the Universe (pg. 31) (Ѻ)
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In thermodynamics, Lawrence Kaufman (c.1930-2013), or Larry Kaufman, was an
American metallurgist, of the MIT school of thermodynamics, notable for founding the
science of computational thermodynamics in 1966, via his calculation of phase
diagrams method (CALPHAD method). [1]

Overview
Kaufman received his BS in metallurgical engineering from the Polytechnic Institute of
Brooklyn in 1952 and a ScD from the Massachusetts Institute of Technology in 1955. [2]
Kaufman’s first thermodynamics work was the modeling of the thermodynamic
properties of the Fe-Ni system, while a student at MIT, beginning in about 1953. [3]
Kaufman completed his doctorate under Morris Cohen, a charismatic steel
metallurgist, on the topic of simple equilibrium calculations directed at practical
problems of the steel industry. [4] In 1967, Kaufman began to face opposition, in his
calculations of binary phase diagrams using an ideal solution model, from solid-state
physicists who preferred to use first-principles calculations of electronic band structures instead of thermodynamical
inputs. In the end, however, he prevailed.

CALPHAD method
The method developed by Kaufman is named as CALPHAD (CALculation of PHAse Diagrams). [5] Later he worked
closely with Dr. Mats Hillert, who also completed the Sc.D. in Morris Cohen's group at MIT, on further development
of the CALPHAD approach. Kaufman founded the Mens Lab to apply thermodynamics to practical engineering
applications. Besides, he founded the CALPHAD inc for organizing the activities of the CALPHAD research community,
such as the annual CALPHAD conference. Kaufman also founded the CALPHAD journal, which is published by the
publisher Elsevier. The CALPHAD method is nowadays considered as one of the most powerful tools for materials
design, and is adopted widely in both academia and industry. Kaufman was always active in research, and considered
as the leader of the CALPHAD research community beyond all doubt. The last time he attended the CALPHAD
conference was 2012 in University of California, Berkeley, and the last paper published by him is a short viewpoint on
CALPHAD and its vital role in the Materials Genome Initiative, written jointly with John Ågren, who was a doctoral
student of Mats Hillert at KTH Royal Institute of Technology, Sweden. [6]
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In existographies, Wilhelm von Kaulbach (1802-1874) was a German painter and book
illustrator noted for his “Goethe Gallery” consist of fifty paintings illustrating Goethe’s
poems and life, such as the anecdote of Goethe skating (1773) and the Ottilie on the
lake (date), a type of art chemistry classification (see: Goethe timeline); a set that took
him five years to complete.
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Kay, James
In hmolscience, James J. Kay (1954-2004) was an Canadian environmental systems
professor noted, in evolution thermodynamics, for his 1984 to 2002 work on applying a
thermodynamics based gradient theory to questions of life and evolution.

Overview
In 1984, Kay, in his PhD dissertation "Self-organization and the Thermodynamics of
Living Systems", on self-organization in living systems, argued for a modified
Prigoginean thermodynamics principle to be governing ecosystems and evolution. [5]
In 1994, Kay, in his “Life as a Manifestation of the Second Law of Thermodynamics”, cowritten with American ecologist Eric Schneider, argued on the basis of a HatsopoulosKeenan-Kestin reformulated second law that evolutionary structures are a result of
gradients maintaining systems at some distance away from equilibrium. [1] Their joint
research on the role of the second law in the understanding of complexity and
ecosystem dynamics was the subject of the cover story for the October 5, 2002 issue of
New Scientist. In 1999, Kay, in his “Ecosystems as Self-Organization Holarchic Open
Systems: Narratives and the Second Law of Thermodynamics”, stated the following: [4]
“At the turn of the century, thermodynamics, as portrayed by Boltzmann, viewed nature as decaying toward a certain
death of random disorder in accordance with the second law of thermodynamics. This equilibrium seeking,
pessimistic view of the evolution of natural systems is in contrast with the phenomenology of natural systems, whose
time dependent behavior is a progression away from disorder and equilibrium, into highly organized structures that
exist some distance away from equilibrium.”
Kay goes on to state that Austrian physicist Ludwig Boltzmann recognized the apparent contradiction between the
heat death of the universe and the existence of life in 1886. Kay was a strong proponent of the integration of the
second law into ecology, as evidenced by famous 1928 Eddington pet theory quote found prominently on the top of
his personal webpage. [2]

Education
Kay studied physics at McGill University and systems design engineering at the University of Waterloo. His PhD thesis
was 1984 “Self-Organization in Living Systems.” In 2002, Kay was a tenured professor at the University of Waterloo.
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Kean, Sam
In human chemistry, Sean Kean (c.1980-) is an American science writer noted for []

Overview
In 2010, Kean, in his The Disappearing Spoon, chapter fourteen “Artistic Elements”,
attempts to deride and derogate the scientific intellectual competence of German
polymath Johann Goethe, particularly in the area of chemistry, and in particular the
chemical theory contained in his 1809 novella Elective Affinities, commenting (in regard
to his novella) that:
“Goethe would have been better off cutting out the science.”
This statement, possibly more than any other statement made in the last centuries,
belies the growing ignorance among the learned culture, particularly in American,
wherein education has been homogenized to the point of becoming Wonder Bread.
Kean goes on to compound his scientific naivety by stating:
“Goethe would have been crushed after his death in 1832 to learn that its science and philosophy would soon
disintegrate and that people now read his work strictly for its literary value.”
Such ineptitude in depth is very puzzling, particularly for someone writing a book on chemistry; although this
blindness may be due to the fact that Kean has no educational background in chemistry and in particular chemical
thermodynamics (his main field being physics), which is the language one needs to understand Goethe's 1799 human
elective affinities theory.
Kean continues his tirade (which perhaps is bluff to camouflage his misapprehensions?), referring to Goethe as
someone who uses clout to “bully” his way into scientific discourse, describing him as having “about as much
competence as a dilettante” (this in spite of the fact that in the same breadth he acknowledges that in modern times
Goethe is seen as the "last man who knew everything"), and in regards to his 1809 novella Elective Affinities
(Goethe's self-described "best book"), attempts to pass off his human elective affinities theory as a failed science:
referring, e.g., to his premise that marriages work like chemical reactions as a “spurious idea”, among other inanity,
which is akin to a claim that the second law of thermodynamics does not apply to humans and in particular human
affairs and all-in-all endemic of the non-nonchalant and shallow ignorance that grips the world's educational system
(and in particular America's), one far adrift in the expanding sea of the two cultures.

Dobereinger
Kean also devotes some text to Johann Dobereiner (Goethe's personal chemist) and his affinity-based triad grouping
theory, which was the first clue to the existence periodic table. [1] Kean incorrectly alludes to the notion (in his end
notes) that Goethe gained his understanding of chemical affinity (and hence the inspiration for the title of his 1809
novella) from attending Dobereiner's lectures, which is erroneous by account that Goethe did not know Dobereiner
until 1810.

Education
Kean completed an undergraduate degree in physics and English in Minnesota and a master’s degree in library
science (somewhere). He has since worked as a science writer.

Quotes
The following are noted quotes:
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“In the late 1700s, Goethe devised a theory of how colors work, to refute Isaac Newton's theory; except Goethe's
relied as much on poetry as science, including his whimsical thesis that "colors are the deeds of light, deeds and
sufferings." Not to huff like a positivist, but that statement has absolutely no meaning. He also laded his novel
Elective Affinities with the spurious idea that marriages work like chemical reactions. That is, if you throw couple AB
into contact with couple CD, they all might naturally commit chemical adultery and form new pairs: AB + CD → AD +
BC. And this wasn't just implied or a metaphor. Characters actually discuss this algebraic rearrangement of their lives.
Whatever the novel's other strengths especially its depiction of passion), Goethe would have been better off cutting
out the science. Goethe would have been crushed after his death in 1832 to learn that its science and philosophy
[See: Goethean philosophy] would soon disintegrate and that people now read his work strictly for its literary value.”
— Kean (2010), The Case of the Disappearing Spoon; an example of secular delusion par excellence (see: affinities confustion)
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Keenan, Joseph
In thermodynamics, Joseph Henry Keenan (1900-1977) was an American mechanical
engineer noted for his 1941 textbook Thermodynamics and his 1965 expanded
textbook Principles of General Thermodynamics, co-written with George Hatsopoulos.
[1] Keenan was a central founder of the MIT school of thermodynamics.

Influence | Students
Keenan’s 1941 textbook was influential to Polish-born American mechanical engineer
Joseph Kestin. Italian thermodynamicist Gian-Paolo Beretta is under the view that
Keenan's 1965 textbook is the greatest thermodynamics book of the 20th century. A
noted economics thermodynamics student of Keenan was Lithuanian-born Brazilian
metallurgical-nuclear engineer, physicist, and thermodynamicist Borisas Cimbleris.

Law of stable equilibrium
Hatsopoulos and Keenan are known for their 1962 attempt to reduce the first law,
second law, and state principle into one law, which they have called the law of stable
equilibrium. [4] This principle states that:
“A system having specified allowed states and an
upper bound in volume can reach from any given
state one and only one stable state and leave no
net effect on its environment.”
This has been restated as: [5]
“When an isolated system performs a process,
after the removal of a series of internal
constraints, it will always reach a unique state of
Law of stable equilibrium diagram. [4]
equilibrium; this state of equilibrium is
independent of the order in which the constraints
are removed and is characterized by a maximum value of entropy.”
(add discussion)

Keenan school of thermodynamics
Between 1834 and 1961, Keenan was a professor and later head of the department of mechanical engineering at the
Massachusetts Institute of Technology (MIT), and while there he established what has been come to be known as the
"Keenan School of Thermodynamics”. [2] This, in effect, seemed to have largely founded what has become known
nowadays as the MIT school of thermodynamics, added on to by the work of others. Keenan is known for his
calculation of steam tables, research in jet-rocket propulsion, and his work in furthering the understanding of the
laws of thermodynamics. His classic 1941 textbook Thermodynamics served as a fundamental teaching tool in various
engineering curricula during the 1940s and 1950s. Keenan brought to the mechanical engineering profession the
fundamental work of Willard Gibbs. The faculty of MIT, during the summer session of 1953, under the guidance of
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Keenan, organized a Rumford summer school of thermodynamics in celebration of Count Rumford (Benjamin
Thomson) Bicentennial: During Summer Session 1953, from Monday, June 29, to Friday, July 10, Inclusive. [3]
Notables associated this school include George Hatsopoulos and Gian-Paolo Beretta, the latter of which states that he
ran a “thermodynamics think tank” at MIT in the late 1990s. The website QuantumThermodynamics.org, run by
Beretta, lists publications by members of the “Keenan school of thermodynamics”.
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Keii, Tominaga
In human thermodynamics, Tominaga Keii (1920-2009) was a Japanese chemical
engineer noted for his short 2004 critique of German polymath Johann Goethe’s 1809
Elective Affinities, within which are found Goethe’s human chemical affinity theories, in
the context of modern chemical thermodynamics. As to the scientific impact of the
novel, curiously, Keii summarizes that: [1]
“Goethe's [Elective Affinities] did not add any scientific knowledge.”
This statement, however, is hugely erroneous, in that Goethe's novel founded the
science of human chemistry. [2] In any event, Keii goes on to explain, paradoxically,
that the only result that the publication had was to make the concept of ‘affinities’,
which before that time was a technical term solely used in chemistry, popular to the
public at large. Keii gives this presentation in a section, entitled “Chemical Affinity in
1806” (which, to note, is a date typo), to his chapter on the thermodynamics of
chemical reactions, where he discusses Goethe’s theory of human affinities, quoting verbatim an entire page of
Goethe's famous chapter four, in the context of the chemical affinity theories of Jacob Berzelius (1811), Jacobus van’t
Hoff (1884), Willard Gibbs (1876), and Théophile de Donder (1922).

Education
In 1964, Keii was with the department of chemical engineering at the Tokyo Institute of Technology. [3] Keii was the
founder of the Japanese Institute for Science and Technology. [4]

See also
● Gibbs and Goethe

References
1. Keii, Tominaga. (2004). Heterogeneous Kinetics: Theory of Ziegler-Natta-Kaminsky (ch. 2: Thermodynamics of
Chemical Reactions, pgs. 11-20; section: Chemical Affinity in 1806, pgs. 16-17). Springer.
2. Thims, Libb. (2007). Human Chemistry (Volume One), (preview), (Google books). Morrisville, NC: LuLu.
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Thims, Libb. (2007). Human Chemistry (Volume Two), (preview), (ch. 10: "Goethe's Affinities", pgs. 371-422).
Morrisville, NC: LuLu.
3. Keii, Tominaga. (1965). “Frequency Factor of Natta’s Propylene Polymerization.” Nature, 202: 1331, Jun 27.
4. Anon. (1997). “Newsletter: Faculty of Physical Sciences and Mathematics” (Spanish → English). University of Chile.
Nov 28.

Further reading
● Sukekatsu, Ushioda. (2009). “In Memory of Professor Tominaga Keii”, The Physical Society of Japan, 63: 3. Mar 05.

External links
● Keii, Tominaga (1920-) – WorldCat Identities.

Kelland, Philip
In science, Philip Kelland (1808-1879) was an English mathematician notable for his
1837 book Theory of Heat, in which he claimed to find many contradictions and
inconsistencies in French mathematical physicist Joseph Fourier’s 1822 Analytical
Theory of Heat. [1] Both books were read by Scottish physicist William Thomson, at
the age of sixteen, to which he concluded “Fourier is right, Kelland is wrong”. [2]

Thermo-dynamic etymologies
The coining of terms “thermo-dynamic” (1849) and “thermo-dynamics” (1854), by
Thomson, seem to have their etymology, to an extent, in Kelland’s 1837 book. In his
Theory of Heat, Kelland defines the “dynamical hypothesis” as the argument that heat
consists of vibratory motions, in contrast to the “statical hypothesis” being the view
that heat is a substance, and refers several times to the thermo-multiplier a device to
measure incremental heat measurements via current flows between dissimilar
metals, invented by Italian physicist Leopoldo Nobili. In particular, after speaking of
the dynamical hypothesis, Kelland states:
“In addition to the circumstance that no theory of heat has yet been promulgated, sufficiently comprehensive to
include the explanation of all the phenomena, even the simple and well known facts relative to pressure and density
are felt to be utterly inexplicable on any of the ordinary suppositions, without the aid of force, the effect of which is
insensible at a finite interval.”
In a similar phrasing, in 1854 Thomson would set the following definition: [3]
“Thermo-dynamics: the subjects [of] the relation of heat to forces acting between contiguous parts of bodies, and the
relation of heat to electrical agency.”
(add discussion)

References
1. (a) Fourier, Joseph. (1822). Analytical Theory of Heat (Théorie Analytique de la Chaleur). Cambridge.
(b) Kelland, Philip. (1837). Theory of Heat, (pg. iv, pg. 5). Cambridge.
2. Lindley, David. (2004). Degrees Kelvin - a Tale of Genius, Invention, and Tragedy, (pg. 19). Washington, D.C.: Joseph
Henry Press.
3. Thomson, William. (1854). Thermo-electric Currents, Preliminary 97-101, “Fundamental Principles of General
Thermo-dynamics Recapitualted, (pg. 232). Transactions of the Royal Society of Edinburgh, vol. xxi, part I.; read May.

Kelly, Kevin
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In human thermodynamics, Kevin Kelly (1952-) is an American futurist noted for his use
of entropy and extropy in theorizing about the impact of machines and technology in
the future. His noted book is the 1994 Out of Control: the New Biology of Machines,
Social Systems, and the Economic World, touching on the topics of cybernetics,
emergence, self-organization, complexity, and chaos theory, in which he spends about
ten pages discussing entropy in the context of evolution and technology. [1] The aim of
the book was to lay out the basic principals defining 'artificial evolution', a
phenomenon argued to become commonplace in the next century. Keyy defines
extropy as "life force" and life as an "information process making new order". Kelly,
supposedly, in one of the luminaries of the extropian movement and philosophy of
extropianism, along with AI guru Marvin Minsky, nanotechnologist Eric Drexler. [2] In
2009, Kelly gave a TED talk wherein he discussing the story of technology, with
digression entropy and extropy (or exotropy, as he sometimes calls it). (V)

Matrix
Of note, Kelly’s Out of Control, along with French philosopher Jean Baudrillard’s 1985 Simulacra and Simulation and
British philosopher Dylan Evans’ 1999 Introducing Evolutionary Psychology (evolutionary psychology), were the three
required reading (had to be read prior to even opening the script) texts for actors in the 1999 film The Matrix.

Education
Kelly attended the University of Rhode Island for one year in circa 1971, before dropping out. He went to become the
founding editor of a number of science magazines, most notably Wired Magazine.

References
1. (a) Kelly, Kevin. (1994). Out of Control: the New Biology of Machines, Social Systems, and the Economic World
(extropy, pg. 106; entropy, pgs. 79, 405-06, 413, 452). Addison Wesley.
(b) Out of Control – Wikipedia.
2. Goertzel, Ben and Bugaj, Stephan V. (1996). The Path to Posthumanity: 21st Century Technology and its Radical
Implications for Mind, Society and Reality (pg. 395). Academica Press, LLC.

External links
● Kevin Kelly – Wikipedia.

Kelvinic University
In thermodynamics humor, Kelvinic University is a
fictional school of thermodynamics conceived by
Internet writer Lyle Zapato in 1989. [1] The Kelvinic
University approach and mission statement is: [2]
“Employing the laws of thermodynamics developed
by William Thomson in the 19th century, the KU
thermodynamics-based approach works with nature
to cause a local decrease in mental entropy, more commonly referred to as learning.”
In more detail, according to Zapato, it what seems to be an excellent, albeit humorous, guideline to follow, for those
teachers in education thermodynamics:
“This scientifically proven technique, used widely in industry, physics, and engineering, and applied for the first time
at KU towards education, helps our students flourish and prosper academically and personally. By instilling in our
students an awareness for the thermodynamic laws that govern nature, and how they can be applied to science,
business, the humanities, and their private life, our approach virtually guarantees success in all endeavors that our
graduates choose to tackle. Our mission is not only to provide these benefits that come from a thermodynamicsbased approach to our students, but to also disseminate thermodynamic thinking through-out business, the arts, and
public policy making - world-wide - for the betterment of society and the individual.”
Ironically, this statement is not far from the future; in that much of this logic is slowly being taught to students, such
as in growing human thermodynamics education courses and lectures.

References
1. (a) ZPi Research Labs – Zapatopi.net.
(b) Lyle Zapato – Zapatopi.net.
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(c) The Kelvin Library – Various Writings by Lord Kelvin.
2. Kelvinic University – Zapatopi.net.

Keme
In terminology, keme, or kēme (pronounced: chem), from the Egyptian hieroglyph km.t, meaning ‘black’, is the
ancient name of Egypt, a reference to the fertile black Nile Delta earth, left behind following the annual Nile flood.

Roots
The term keme forms the base or root of Abraham (Ab-ra-ham) and Brahma (B-ra-hma), in religion, meaning
“father/water Ra born of Nun”, i.e. fire (sun) burst forth out of a land mound (earth), arisen out of a water, and, in
science, the base of chemistry, as the “black art” (see: chemistry etymology).

Quotes
The following are related quotes:
“Life is like chem; the goal's to be able /
To bond well with others so we can be stable.”
— Mala Radhakrishnan (2013), tweet, Atomic Romances, Aug 17 [2]

References
1. (a) Km (hieroglyph) – Wikipedia.
(b) Kemet (disambiguation) – Wikipedia.
2. Atomic Romances (Mala Radhakrishnan) – Twitter.

External links
● Kemetism – Wikipedia.

Kennedy, Ivan
In thermodynamics, Ivan R. Kennedy (c. 1940-) is an Australian agricultural and
environmental chemist noted his 2001 theory that energy quantums are the integral
cause of action or movement in all systems, albeit one presented in a near baseless type
of unitless thermodynamics of his own invention.

Overview
In 2001, Kennedy, in his Action in Ecosystems: Biothermodynamics for Sustainability,
introduced his so-called theory of action thermodynamics, a type of unitless
thermodynamics based on the logic that energy quantums are the integral cause of
action or movement in all systems, molecular to biospheric, and that these movements
must correlate with movements towards equilibriums as defined by the spontaneity
criterion. [1] Kennedy’s main interest currently is the study of action in ecosystems, as a
fundamental thermodynamic theory that transcends disciplines, with strong
implications for sustaining the earth's biosphere. [2] In 2008, Kennedy gave the
following updated view on his opinion of the relation between action and thermodynamics in the context of systems
subjected to quantum energy or photon inputs: [3]
“Given the forceful tendency of internal energy to change the action of the system as a whole, there is a real sense in
which an initial nonequilibrium state of higher free energy following absorption of a quantum of light is more chaotic
and disordered than the more relaxed state of higher action and entropy toward which the system evolves.”
(add discussion)

Education
Kennedy completed a BS in agriculture in 1962, a PhD in 1965, and a DSc in agriculture in 1992 all from the University
of Western Australia. During Kennedy’s five-year agricultural science degree, he was heavily involved with physical
chemistry and biochemistry, with a strong interest in physics; this may explain his current affinity and interest in the
application of thermodynamics and action to biospheric system.

References
1. Kennedy, Ivan R. (2001). Action in Ecosystems: Biothermodynamics for Sustainability (ch. 4: Action
Thermodynamics, pgs. 65-98). Research Studies Press.
2. Ivan R. Kennedy – Professor in Agriculture and Environmental Chemistry, University of Sidney.
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3. Rose, M.T., Crossan, A.N. and Kennedy, I.R. (2008). “Sustaining Action and Optimising Entropy: Coupling Efficiency
for Energy and the Sustainability of Global Ecosystems”. Bulletin of Science, Technology and Society, 28, 260-272.

Further reading
● Kennedy, Ivan R. (1983). “Ac on and entropy in a neurological disorder”, in Molecular Aspects of Neurological
Disorders, P.L. Jeffrey and L. Austin, eds., pgs. 147-50, Academic Press, Sydney.
● Kennedy, Ivan R. (2000). “Ac on as a dynamic property of the genotype x environment interaction: Implications for
biotechnology.” Acta Biotechnologica 20, 351-368.

Kenoun, Robert
In hmolscience, Robert Kenoun (1950-) is an Iranian-born American materials scientist,
metallurgical and electrical engineer noted, in human thermodynamics, for 2006 his
social internal energy minimization theory, according to which societies, according to
the first law and second law, of thermodynamics, historically progress, via “ultimate
driving force”, seeking to “maximum stability by attaining the lowest state of internal
energy, in connection with a given environmental condition.” [1]

Overview
In 2006, Kenoun, in his A Proposition to Theory of History and Social Evolution, modeled
social system dynamics on atomic-molecular system type metaphors, e.g. by supposing
that human-human bonds are “relational bonds” similar to hydrogen bonds between
water molecules in the liquid phase, and argues, based on the first two laws of
thermodynamics, that the “ultimate driving force” of a social system’s evolutionary
process is to seek “maximum stability by attaining the lowest state of internal energy,
in connection with a given environmental condition", which he equates to “boundary
conditions”. Kenoun equates a state of the lowest level of internal energy with socioeconomic equality among its members, which he argues is a logic embodied in Marxism or socialism in general. In
respect to Kenoun’s scientific view of human history, as presented in his Proposition to Theory, he states that ever
since he was a young man, he had always wondered how to make sense of the process of history? The following is
the basis of Kenoun's logic: [1]
“If society is composed of humans and humans are built with basic material components and there are laws to govern
the behavior of these components, then these laws must have some influence in the behavior of complex living
systems.”
One of the more interesting aspects of Kenoun’s theory is his postulations on the nature of the internal energy of
various types of human social systems, e.g. a five-member family or a society, etc. To cite one example, he states that
if one member of the system of a family were to leave, e.g. a father dies, which he correlates to a “loss of mass” in
the system, there would result an increase of internal stress among the relational bonds of the remaining members,
which Kenoun equates to a change in the internal energy of the system. The underlying supposition here, alluded to
by Kenoun, is that the concept of chemical potential, introduced in 1873 by American mathematical engineer Willard
Gibbs, applies to human systems. In 2015, Kenoun was arguing against social Darwinism of the Herbert Spencer
variety. [5]

Originality
Kenoun states that he developed his theory “in isolation from the work accomplished by other experts to maintain its
originality”; which puts him in the same league as thinkers such as American physicist Wayne Angel, who derived his
2005 The Theory of Society straight from American physicist Herbert Callen’s thermodynamics textbook.

Education
Kenoun completed a BS in material science and an MS in metallurgical engineering at the Iranian University of Tehran
in 1976. Two years later, he moved to the United States and soon thereafter completed a MS in electrical
engineering. [2]
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1. Kenoun, Robert. (2006). A Proposition to Theory of History and Social Evolution (pgs. vii, xvii-xviii). Trafford
Publishing.
2. A Proposition to Theory of History and Social Evolution – Trafford Publishing.
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University Press.
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119). William Andrew Publishing.
5. Kenoun, Robert. (2015). "Social Darwinism" (see: attachment to this page), Apr 26.

Kenyon, Dean
In hmolscience, Dean H. Kenyon (c.1939-) is an American biophysicist noted for his
1969 Biochemical Predestination, co-authored with Gary Steinman, wherein they
theologically distort Jacques Monod’s "necessity" term into "predestination" as a type
of anti-chance god-through-chemistry divination argument for where "biological
information" came from, approximately.

Education
In 1959, Kenyon, while studying physics as an under graduate at the University of
Chicago, went to the Darwin centennial celebration and listed to people speak, which
sparked his interest in evolution vs creationism conflict; which piqued his interest,
therein giving him direction of what he would do in graduate school. (Ѻ) Kenyon
eventually completed his PhD at Stanford (and or Berkeley) under biochemist and
origin of life researcher Melvin Calvin; and by the late 1960s had become steeped in
the origin of life literature and was well aware of Jacques Monod’s so-labeled
“conceptual dichotomy between chance and necessity”, as Stephen Meyer (2009) phrases it. [3]

Necessity | Predestination
Kenyon, supposedly, interpreted Monod’s ideology such that “necessity”, i.e. the law-like forces of physics and
chemistry, was the logical alternative to “chance”; Kenyon reasoned, according to Meyer, that if “chance events”
couldn’t explain the origin of “biological information” (Meyer’s term, supposedly), then, Kenyon thought, perhaps
necessity could. Meyer teamed up with colleague Gary Steinman and together they renamed necessity as
“predestination” or “biological predestination”, which became the title of their 1969 book. Meyer seems, of note, to
think that Kenyon and Steinman, here, were the originators of the “self-organization” theory of the origin of life. [3]
The gist of Kenyon’s theory, as summarized by Meyer, is anti-chance (unlike Oparin), employs “deterministic chemical
reactions”, but is in some blurry way is creator-chosen; something along the lines of the following argument, as
summarized by Meyer: [3]
“From a purely chemical point of view nothing discriminates the silver in a spoon from that in a knife or fork. Nor
does the chemistry of these items explain their arrangement in a standard place setting with the fork on the left and
knife and spoon on the right. The chemistry of the silverware is indifferent to how the silver is arranged on the table.
The arrangement is ‘determined’ NOT by the properties of the silver or by chemical laws describing them, but by the
‘choice’ of the rational agent to follow a human convention.”
Here, supposedly, this a “sneaking god in the chemistry” type argument; though a reading of the actual book will be
needed to corroborate the details of the misalignments in the argument.

Creation science
In the mid-1970s, Kenyon began to doubt his chemical predestination theory, or aspects of it, and switched over from
Roman Catholic in belief to young earth creationism ideologies, such as were being argued by Henry Morris. [4] In
1993 Kenyon was removed from teaching Biology 101 at San Francisco State University. On December 6, 1993 the
Wall Street Journal published an article detailing Kenyon’s treatment: "Unlike Scopes, the teacher was forbidden to
teach his course not because he taught evolutionary theory (which he did) but because he offered a critical
assessment of it.” (Ѻ)

Related | Creationist cuckoos
The following are AZQuotes’ group of "birds of a feather flock together" authors related to Kenyon: [2]
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People, at Amazon, who bought Kenyon’s Biological Predestination also bought Michael Behe’s Darwin’s Black Box.

Quotes
The following are representative quotes:
“If the association of amino acids were a completely random event, there would not be enough mass in the entire
earth, assuming it was composed exclusively of amino acids, to make even one molecule of every possible sequence
of a low-molecular weight protein.”
— Dean Kenyon (c.1975) [3]

“Let us dispose of a common misconception. The complete transmutation of even one animal species into a different
species has never been directly observed either in the laboratory or in the field.”
— Dean Kenyon (c.1975) [2]

“It is my conviction that if any professional biologist will take adequate time to examine carefully the assumptions
upon which the macro-evolution doctrine rests, and the observational and laboratory evidence that bears on the
problem of origins, he or she will conclude that there are substantial reasons for doubting the truth of this doctrine.
Moreover, I believe that a scientifically sound creationist view of origins is not only possible, but it is to be preferred
over the evolutionary one.”
— Dean Kenyon (c.1975) [2]

References
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Kepler, Johannes
In science, Johannes Kepler (1571-1630) (IQ=180|#87↓) (CR:43) was a German
mathematician and astronomer, a fabled "last persons to know everything", known for
his 1619 three laws of planetary motion, all generally on the nature of elliptical orbits,
which he derived from astronomical observations made by Tycho Brahe, which
provided one of the foundations for Isaac Newton’ theory of universal gravitation.

Angels | Planetary motion
Kepler, supposedly, had some sort of theological foundation in mindset in the
conceptual underpinnings of his celestial mechanics. [4] Somehow in this mix, Kepler is
often cited as having asserted himself that planetary motion was driven by angels
pushing them about the sun, having entertained this premise for a spell, or that people
in his day believed and or asserted this argument; the following are a few example
statements:
“The search for cause and effect, the striving to reduce everything to law and order, the explanation of the universe
in terms of machine—all this Pavlov carried over from Kelvin, Maxwell and Helmholtz. But in physics, causality,
machines, law and order have disappeared. Schrodinger even regards them as infantile concepts—as infantile as
Kepler’s hypothesis that angels push the planets around the sun.”
— Anon (1936), New York Times editorial [1]

“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
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 [2]

“What makes planets go around the sun? At the time of Kepler some people were saying that there were angles
behind them beating their wings and pushing the planets around in orbit. As you will see, the answer is not very far
from the truth. The only direction is that the angles sit in a different direction and their wings push inwards.”
— Richard Feynman (1965), The Character of a Physical Law [3]

“When Kepler began to wonder why the planets move as
they do, for a while he entertained the then-popular notion
that planets were pushed by angels. After all, planetary
motion had been found to be quite lawful and regular, yet
there was no obvious agent to give them a push, as
Aristotelian physics required. But Kepler did not leave it
there, he wanted to know more about ‘how’ the process
worked, and after considering and discarding many
hypotheses over many years (some of them fantastical and
mystical), he finally stripped away the supernatural notions
and worked out his three purely mathematical laws of
planetary motion.”
— Donald Simanek (2006), “Why Not Angels?” [5]

(add discussion)
Left: the sun conceptualized, in Egyptian theology, as disc,
or sun god Ra (3100 BC), being carried through the sky by a
bird; later described as the phoenix by Herodotus. Right: a
The following are noted quotes of praise and or tributes:
medieval (500-1600 AD) conception of “angles”, the
Christian reconceptualization of the bird-conceptualized
“Give me a fruitful error any time, full of seeds, bursting with deities of the Egyptian Ogdoad/Ennead creation myth
its own corrections. You can keep your sterile truths for
pantheon pushing planets or what seems to be angels
yourself.”
moving the planets by crank arm mechanism. [5]
— Vilfredo Pareto (c.1810), comment on Kepler [6]

Tributes | Praise

“Einstein is a genius in higher physics and ranks with Copernicus, Newton and Kepler.”
— William du Bois (1932) (Ѻ)
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Quotes
The following are related quotes:
“The chief aim of all investigations of the external world should be to discover the rational order which has been
imposed on it by God, and which he revealed to us in the language of mathematics.”
— Johannes Kepler (c.1620) (Ѻ)
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External links
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Keranis, Dimitris
In hmolscience, Dimitris N. Keranis (1948-) is a Greek lawyer and thermodynamic social
theorist noted, in economic thermodynamics, for his 2005 human free energy theory of
economics and human values.

Overview
In 2005, Keranis, in his "Human Values and the Second Law of Thermodynamics",
published at Entropy-and-HumanValues.gr (Ѻ), argued that Gibb's function, of the
following form:

where G is the Gibbs free energy, H the enthalpy, T the temperature, and S the entropy
of the system, an equation which quantifies the relationship between energy and
entropy, contains the two opposing forces in the production of not just chemical work
but work in a social system. [1] A social system's production of work and entropy, according to Keranis depends on
two antithetically opposed factors: the flow of economic acts and the flow of values. [2] In addition, according to
Keranis, from the perspective of economic analysis, this relationship between the flow of economic acts and the flow
of values is captured by Zolotas' function, developed in 1881 by Greek social economist Xenophon Zolotas which
relates economic growth to social welfare. [3]
The following is Keranis’ abstract to his essay:
The author initially applies a philosophical criterion, of spoken words and physical acts, to the categorization of
human purposeful action on the basis of the distinct qualities of verbal expression, on the one hand, and human acts,
on the other hand. He then identifies specific functions related to each of the three categories defined as loci of
human social becoming:
(a) First category: speech that commands and acts that comply with it reflect nature's tendency to organize itself
through the production of work. These acts are responsible for the flow of energy within the social system. All
economic activity constitutes the core of this type of acts.
(b) Second category: speech acts-expressed as ontological or scientific and normative propositions.
(c) Third category: the unuttered acts of poetic and literary speech and of the fine arts; identified as unique
expressions of an evolving humanity that translate into value flows within the social system.
When conceived as social dispersal structures, they reflect a natural tendency to diminish the intensity and to
downgrade the capacity of energy to produce work. At the economic level, they reflect the tendency of the social
system towards equilibrium, through the dispersal of wealth, income redistribution, decentralization of power etc.
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This linkage between flows of economic acts and value flows leads to an unexpected finding: The social system's
production of work and entropy depends on two antithetically opposed factors: the flow of economic acts and the
flow of values. We have here the same qualitative relationship expressed by Gibb's function (G=H-TS), in which
energy and entropy are the two opposing forces in the production of work. From the perspective of economic
analysis, the author claims that this relationship between the flow of economic acts and the flow of values is captured
by Zolotas' function (1982), which relates economic growth to social welfare. He then asks: Is there a criterion (the
author suggests the humanist criterion) for determining the optimum equilibrium of the social system? Is human
society moving away from it? What are the resulting consequences and what can be done about it? This essay, in
sum, places the reader at the critical point where the humanities meet the natural sciences.
(add discussion)
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Kerner, Edward
In ecological physics, Edward H. Kerner (1924-2002) was an American theoretical physicist noted
for []

Overview
In 1957, Kerner, in his “A Statistical Mechanics of Interacting Biological Species”, citing Gibbs’
Elementary Principles in Statistical Mechanics (1902), Alfred Lotka’s Elements of Physical Biology
(1925), together with Italian mathematical physicist Vito Volterra’s 1930s predator-prey dynamics
models, to outline a statistical mechanics, e.g. Gibbs ensemble methods, applied to animal species
based model of “statistical biophysics”, as it seems to have been called; deriving concepts such as
"species temperature" or the temperature measures of species; the following is the abstract: [1]
“The system of differential equations proposed by Vito Volterra, describing the variation in time of the populations Nr
of interacting species in a biological association, admits a Liouville's theorem (when log Nr are used as variables) and
a universal integral of ‘motion’. Gibbs' microcanonical and canonical ensembles can then provide a thermodynamic
description of the association in the large. The ‘temperature’ measures in one number common to all species the
mean-square deviations of the Nr from their average values. There are several equipartition theorems, susceptible of
direct experimental test, a theorem on the flow of ‘heat’ (the conserved quantity in an isolated association) between
two weakly coupled associations at different temperatures, a Dulong-Petit law for the heat capacity, and an analog of
the second law of thermodynamics expressing the tendency of an association to decline into an equilibrium state of
maximal entropy. The analog of the Maxwell-Boltzmann law is a distribution of intrinsic abundance for each species
which has been successfully used by ecologists for interpreting experimental data. A true thermodynamics develops
upon introducing the idea of work done on an association through a variation of the variables (such as physical
temperature) defining the physical and chemical environment. An ergodic theorem is suggested by the agreement of
ensemble and time averages in the one case where the latter may be found explicitly.”
In 1962, Kerner, in his “Gibbs Ensemble and Biological Ensemble”, elaborates on his previous work, by attempting to
outline a "general theory of ecology", by firstly starting out with Vito Volterra's 1931 equation for population
dynamics: [2]

where Nr is the population of the rth species, and αsr is a “strength of interaction” constant.

Education
Kerner completed his BS in 1943 from Columbia College and PhD in physics in 1950 from Cornell University. During
his post-undergraduate studies, he worked with American physicist Richard Feynman to better understand particle
electrodynamics. In 1962, he became a physics professor at the University of Delaware, retiring from there in 1999.
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[2]
Kerner seems to have been a relatively clever and inquisitive fellow, e.g. he held to a view that “conviction that
infinities do not occur in nature”, despite Nobel prize awards to the contrary. (Ѻ)

References
1. (a) Kerner, Edward. (1957). “A Statistical Mechanics of Interacting Biological Species” (abs), Bulletin of
Mathematical Biology, 19(2): 121-46.
(b) Vito Volterra – Wikipedia.
2. Kerner, Edward. (1962). “Gibbs Ensemble and Biological Ensemble” (abs), Mathematical Theories of Biological
Phenomena, 96: 975-84; in: Towards a Theoretical Biology (editor: C.H. Waddington) (contents) (pgs. 129-39).
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Kestin, Joseph
In thermodynamics, Joseph Kestin (1913-1993) was a Polish-born American mechanical
engineer noted for his 1966 textbook A Course in Thermodynamics. [1]

Influences
Kestin states that his interest in thermodynamics was aroused during a circa 1945
translation of German engineer Ernst Schmidt’s Thermodynamics. Other
thermodynamicists that were influential to Kestin in the writing of his textbook include:
Max Planck, Theory of Heat (1897), Joseph Keenan, Thermodynamics (1941), Arnold
Sommerfeld, Thermodynamics and Statistical Mechanics (1956), A. H. Wilson,
Thermodynamics and Statistical Mechanics (1957), Herbert Callen, Thermodynamics
(1960), Mark Zemansky, Thermodynamics (1943), and Howard Reiss, Methods of
Thermodynamics (1965). [2]

Other
In ecological thermodynamics, from Kestin’s textbook, what has come to be known as
the “unified principle of thermodynamics” states that: [3] “when an isolated system performs a process after the
removal of a series of internal constraints, it will reach a unique state of equilibrium: this state of equilibrium is
independent of the order in which the constraints are removed.” This statement is, supposedly, also attributed to the
1965 work of George Hatsopoulos and Joseph Keenan. [4] Kestin is also noted for completing the post-humorous
English translation of German physicist Arnold Sommerfeld’s Thermodynamics and Statistical Mechanics. [5]

Education
Kestin completed his undergraduate work at the Technical University of Warsaw, Poland, in 1937. Soon thereafter he
began graduate work at Kings College, London, but then in a late summer visit to Warsaw he was sent to a Russian
prisoner-of-war camp and was not released to serve with the Allies until 1941. He completed his PhD, thesis “High
Speed Flow of Gases through Channels”, at the Imperial College London in the mid 1940s. [6] He joined Brown
University in 1952 as an engineering professor and was the director of Brown’s Center for Energies Studies up till
1984, after which he worked as a research professor. Kestin published over 250 research papers in thermodynamics
and five books. [7]

Quotes
The following are noted quotes:
“The subject [thermodynamics] cannot be fathomed in all its profundity in a single pass.”
— Joseph Kestin (1979), A Course in Thermodynamics (xix)

References
1. Sengers, J.V. and Wakeham, W.A. (1993). “A Tribute to Joseph Kestin (1913-1993)” (abstract) International Journal
of Thermophysics Vol. 14, No. 4, July, pgs. 613-18.
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Chicago: The University of Chicago Press.
5. Sommerfeld, Arnold. (1956). Thermodynamics and Statistical Mechanics: Lectures on Theoretical Physics (pg. 19).
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Vol. V., trans. by Joseph Kestin. Academic Press.
6. Drucker, Daniel C. (1994). “Joseph Kestin: 1913-1993”, Memorial Tributes: National Academy of Engineering,
Volume 7.
7. Anon. (1993). “Joseph Kestin is Dead; Brown Professor, 79.” New York Times, March 19.

Further reading
● Kes n, Joseph (editor). (1976). The Second Law of Thermodynamics (Benchmark Papers on Energy). Dowden,
Hutchinson & Ross.
● Kes n, Joseph. (1979). A Course in Thermodynamics: Revised Printing (Volume Two) (chs. 12-22). Taylor & Francis.

External links
● Kestin, Joseph – WorldCat.org.

Khrennikov, Andrei
In economic thermodynamics, Andrei Khrennikov (1958-) is a Russian-born Swedish
applied mathematician noted for his 2005 article “Financial Heat Machine”, in which he
models financial markets from the point of view of phenomenological thermodynamics,
describe a financial Carnot cycle, and argue that an economic perpetual mobile is
possible “under some conditions”, along the way discussing things such as the “boiling
of the financial market” or the “heating of expectations”, among other terms. [1]
Khrennikov cites John Neumann, Marc Lichnerowicz, Borisas Cimbleris, and Joseph
McCauley as the founders of financial thermodynamics.

Education
In 1980, Khrennikov competed his undergraduate work in mechanics and mathematics
at Moscow State University and in 1989 his PhD, with a dissertation on “Pseudodifferential equations on Superspace” at The Steklov Mathematical Institute of
Academy of Sciences.” Since 1997, he has been a professor at the Department of
Mathematics, Statistics and Computer Sciences, University of Växjö, Sweden. [2]

References
1. Khrennikov, Andrei. (2005). “Financial Heat Machine” (abs), Physica A: Statistical Mechanics and its Applications,
359(1-2): 487-490.
2. Andrei Khrennikov (curriculum vitae) – w3.msi.vxu.se.

Further reading
● Khrennikov, Andrei. (2010). “Thermodynamic-like Approach to Complexity of the Financial Market (in Light of the
Present Financial Crises)” (abs), Decision Theory and Choices: a Complexity Approach, 183-203.
● Khrennikov, Andrei. (2012). “Financial Heat Machine: Coupling with the Present Financial Crises” (abs), Wilmott,
57:32-45.

External links
● Andrei Khrennikov (about) – w3.msi.vxu.se.

Khalil, Elias
In economic thermodynamics, Elias Khalil (1957-) is an American economist noted for
several commentary publications on theorists, such as Julius Davidson and Nicholas
Georgescu, to have employed thermodynamic logic in the economic theory. In 2004,
Khalil published his “The Three Laws of Thermodynamics and the Theory of
Production”, which he had reviewed by: Jeffrey Wicken, Reiner Kummel, Kozo Mayumi,
among others, wherein he argues the following position: [1]
“This paper concurs with experts on thermodynamics that Georgescu-Roegen has
committed a major error. Georgescu-Roegen’s notion of ‘material entropy’, which he
christened as the ‘fourth law of thermodynamics’, is unfounded.”
(add discussion)

Education
Khalil completed his BA in economics in 1979 at Ohio State University, and his MA in
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1987 and PhD in 1990 both in economics at New School University, and currently is an economics professor at
Monash University, Australia.

References
1. (a) Khalil, Elias. (2004). “The Three Laws of Thermodynamics and the Theory of Production.” (abs) Journal of
Economic Issues, March, 38:1, pp. 201-226.
(b) Staff Writer. (2004). “The Three Laws of Thermodynamics and the Theory of Production”, RedOrbit News, March
13.

Further reading
● Khalil, Elias. (1990). “Entropy Law and Exhaus on of Natural Resources: Is Nicholas Georgescu-Roegen’s Paradigm
Defensible?”, Ecological Economics, 2:2: 163-178.
● Khalil, Elias. (1991). “Entropy Law and Nicholas Georgescu-Roegen’s Paradigm: A Reply.” Ecological Economics, July,
3:2, pp. 161-163.
● Khalil, Elias. (1994). “Recycling of Ma er: A Response, Further.” Ecological Economics, 9, pp. 193-194.
● Khalil, Elias. (1995). “Nonlinear Thermodynamics and Social Science Modeling: Fad Cycles, Cultural Development
and Identificational Slips.” American Journal of Economics and Sociology, October, 54(4): 423-438.
● Khalil, Elias L. (1995). “Ecological Economics and Ecological Darwinism.” (abs) Journal of Biological Systems,
December, 3(4): 1211-1244.
● Khalil, Elias L. and Boulding, Kenneth E. (1996). Evolution, Order, and Complexity (thermodynamics, pgs. 11, 15, 39,
etc., 24+ pgs). Routledge.

External links
● Elias Khalil (publications) – EliasKhalil.com.
● Elias Khalil (faculty) – Monash University.
● Khalil, Elias L. (1957-) – WorldCat Identities.
● Elias Khalil – LinkedIn.

Khalili, Fardin
In human thermodynamics, Fardin Khalili (1988-) is an Iranian-born American
mechanical engineer noted for being the 2013 Institute of Human Thermodynamics
funded English translator of Iranian mechanical engineer, thermodynamicist, and 75th
prime minister Mehdi Bazargan’s 1956 book Thermodynamics of Humans, the first
actual book devoted to the subject of “human thermodynamics”, written,
independently, only three years after English physicist C.G. Darwin, in his 1952 The Next
Million Years, Introduction chapter, defined the science of “human thermodynamics” as
the statistical mechanical study of systems of human molecules. [1]

Education
Khalili completed his BS in mechanical engineering in 2012 at Islamic Azad University of
Mashhad, Iran, and currently is working on his MS in mechanical engineering at
Northern Illinois University, where he is teaching assistant in engineering
thermodynamics (MEE350) and heat and mass transfer (MEE352). In spring 2014, Khalili
completed his MS, with a thesis on “Three-Dimensional CFD Simulation and Aeroacoustics Analysis of Wind
Turbines”. Khalili will continue his education in the PhD program at the University of South Florida in Fall 2014.
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Bazargan | Translation project

In 2013, Libb Thims met Khalili will lecturing on human thermodynamics at
Northern Illinois University, and inquired if he would be willing to do the Farsi-to-English translation of Bazargan's
book? Khalili agreed to the project and began some of the translation at that time.
In May 2014, Khalili re-entered into a continuation of the Bazargan translation, previously started; estimating to finish
the translation by the end of summer. [2]

References
1. Bazargan, Mahdi. (1956). Love and Worship or Thermodynamics of Humans, 216-pgs. (Farsi: Eshq va Parastesh ya
Thermodynamic-e Ensan) (Persian (pdf): )ﺍﻧﺳ ﺎﻥ ﻳ ﻙ ﺗﺭﻣﻭﺩﻳﻧ ﺎﻡ ﺍ ﻱ ﭘﺭﺳ ﺗﺵ ﻭ ﻋﺷ ﻖ. Tehran: Enteshar Publications.
2. Email communication from Fardin Khalili to Libb Thims (16 Mar 2014).

External links
● Fardin Khalili – LinkedIn.

Kierkegaard, Soren
In philosophy, Soren Kierkegaard (1813-1855) (CR=15) was a Danish philosopher, a top
500 genius (#97), a Stokes 100 (#69), an oft-cited greatest philosopher ever candidate,
noted for his classification as one of the four main existentialism philosophy founders,
along with: French philosopher Jean-Paul Sartre, Russian writer Fyodor Dostoyevsky,
and German thinker Friedrich Nietzsche.

Geniuses
The following are Kierkegaard quotes on genius:
“There are two kinds of geniuses. The characteristic of the one is roaring, but the
lightning is meagre and rarely strikes; the other kind is characterized by reflection by
which it constrains itself or restrains the roaring. But the lightning is all the more
intense; with the speed and sureness of lightning it hits the selected particular points—
and is fatal.”
— Soren Kierkegaard (c.1830), Publication

“The case with most men is that they go out into life with one or another accidental characteristic of personality of
which they say: Well, this is the way I am. I cannot do otherwise. Then the world gets to work on them and thus the
majority of men are ground into conformity. In each generation a small part cling to their ‘I cannot do otherwise’ and
lose their minds. Finally there are a very few in each generation who in spite of all life's terrors cling with more and
more inwardness to this ‘I cannot do otherwise’. They are the geniuses. Their ‘I cannot do otherwise’ is an infinite
thought, for if one were to cling firmly to a finite thought, he would lose his mind.”
— Soren Kierkegaard (c.1830), Publication

“Geniuses are like thunderstorms. They go against the wind, terrify people, cleanse the air.”
— Soren Kierkegaard (c.1830), Publication

Other
Kierkegaard, among genius and exercise aficionados, took what he referred to as a “people bath” each day walking
around his native streets for some two decades in the 1830s chewing over ideas; in his own words: [3]
“I have walked myself into my best thoughts.”
Kiekegaard, supposedly, is grouped among the so-called “boredom philosophers”, namely: Pascal, Rousseau, Kant,
Schopenhauer, Zapffe, Nietzsche, Heidegger, Benjamin, Adorno, Goethe, Flaubert, Stendhal, Mann, Beckett, Buchner,
Dostoevsky, Chekhov, Baudelaire, Leopardi, Proust, Byron, Eliot, Ibsen, Valery, Bernanos, and Pessoa. [1]

Influence
Friedrich Nietzsche, supposedly, was impressed by Kierkegaard and Martin Heidegger, supposedly, rediscovered
Kierkegaard turning him into an intellectual predecessor of existentialist philosophy. [5] Kierkegaard was also
influential to Samuel Beckett and Walker Percy.
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Tributes:
The following are noted tributes:
“Among men of flesh and bone there have been typical examples of those who possess this tragic sense of life. I recall
now Marcus Aurelius, St. Augustine, Pascal, Rousseau, Rene, Obermann, Thomson, Leopardi, Vigny, Lenau, Kleist,
Amiel, Quental, Kierkegaard—men burdened with wisdom rather than with knowledge.”
— Miguel Unamuno (1912), Tragic Sense of Life [2]

Quotes
The following are noted quotes:
“Where am I? Who am I?
How did I come to be here?
What is this thing called the world?
How did I come into the world?
Why was I not consulted?
And if I am compelled to take part in it,
Where is the director?
I want to see him.”
— Soren Kierkegaard (c.1830), Publication

“I feel as if I were a piece in a game of chess, when my opponent says of it: That piece cannot be moved.”
— Soren Kierkegaard (c.1830), Publication

“The thinker without paradox is like the lover without passion.”
— Soren Kierkegaard (c.1830), Publication

“Like Leporello, learned men keep a list, but the point is what they lack; while Don Juan seduces girls and enjoys
himself—Leporello notes down the time, the place and the description of the girl.”
— Soren Kierkegaard (1834), Journals [4]

“Life can only be understood backwards; but it must be lived forwards.”
— Soren Kierkegaard (1843), Journals IV A 164 (Ѻ)

References
1. Svendsen, Lars. (2005). A Philosophy of Boredom (pg. 20). Reaktion Books.
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Further reading
● Hubben, William. (1966). Dostoevsky, Kierkegaard, Nietzsche, and Kafka: Four Prophets of Our Destiny. Collier
Books.

External links
● Soren Kierkegaard – Wikipedia.

Kilburg, Richard
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In hmolscience, Richard Kilburg (1946-), aka “Dick Kilburg”, is an American leadership
psychologist noted for []

Overview
In 2014, Kilburg, in his “Leadership and Organizational Behavior: a Thermodynamic
Approach”, co-authored with American chemical engineer Marc Donohue, the focal
article of 12-author 10-article special edition of Consulting Psychological Journal:
Practice and Research, focused on “The Physics of Leadership and Organizational
Structure”, or mathematical psychophysics, as they deem it, presented a study that
details a model of leadership and organizational structures that parallels
thermodynamics applied to states of matter; the following is the abstract: [1]
“This study presents a detailed model of leadership and organizational structures that
parallels well-known principles of thermodynamics as they are applied to states of
matter. Four types of organizational structure are explored with an emphasis on
hierarchical institutions in and with which consulting psychologists spend most of their time. The model describes
three types of bonding forces based on parasympathetic and sympathetic nervous system arousal and cognitive
attributions of respect that parallel those in atomic and molecular physical systems and demonstrates conceptually
how variations in their presence and strength create different organizational structures. The application of these
forces by leaders, followers, and other stakeholders to the creation and maintenance of human hierarchies is
explored in depth. Issues and challenges that the model presents for consulting and organizational psychology are
discussed. It is suggested that if the model can be validated by additional research efforts, classical psychophysics
may be extended to new domains and that mathematical principles may be developed that can be broadly tested and
applied to aspects of leadership and organizational behavior as they have been historically for various social, physical,
and chemical systems.”
(add discussion)

Kaiser
Robert Kaiser, in the primer article “Beyond Physics Envy? An Introduction to the Special Issue”, refers to physics
envy, and opens to a mention that British philosopher Gilbert Ryle (1900-1976), as Stokes 100 (#87), was an
antidualism philosopher. [3]

Avolio
American business leadership scholar Bruce Avolio (Ѻ), in the second commentary article “Examining Leadership and
Organizational Behavior Across the Boundaries of Science”, states that he examines the “thermodynamic lens” put
forward by Kilburg and Donohue. [4]

Hogan
American psychologist Robert Hogan (Ѻ), in the second commentary article “Reactions to the Thermodynamics of
Leadership”, gives the following abstract: [5]
“In their interesting and provocative paper, Kilburg and Donahue (2014) analyze the process of group formation using
thermodynamics as a guide. On the one hand, gases turn into liquids which turn into solids depending on the forces
attracting the constituent molecules. On the other hand, the authors argue, a crowd at a shopping mall can turn into
a lynch mob, which can turn into a disciplined army unit depending on the forces attracting the members. And, the
authors further argue, the forces that attract the members and “cause” them to cohere come primarily from the
leader. Thus, they are interested in how leaders create and maintain structure and they explain this process by an
analogy based on the principles of molecular thermodynamics. Two features of the essay seem worth remembering.
First, the problem itself is terribly important and poorly understood. Second, as Kurt Lewin (1940) astutely noted, this
kind of reasoning by analogy is crucial and indispensable.”
(add discussion)

Hayes
American applied psychologist Theodore Hayes (Ѻ) , in the third commentary article “Betwixt Atom and Adam”, a
title similar thematically, to note, to Steve Paulson’s Atoms & Eden: Conversations on Religion and Science (2010),
gives the following abstract:
“Kilburg and Donohue’s (2014) article in this issue is a welcome addition to the organizational psychology literature. It
attempts to address an organizational “given,” the structure of the organization itself, by borrowing insights from
physics and chemistry about the forces that act on atoms to form molecules and what variations in form imply for
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molecular functioning. By understanding the thermodynamic energy arising from molecular forces and structure, the
reader has a new appreciation and language, based in thermodynamics, for understanding organizational psychology
and behavior. The authors have two goals. First, they seek to develop a set of organizational-structure models that
can be tested mathematically in terms of their capacity to influence organizational performance. Second, Kilburg and
Donohue claim that organizational models vary in their capacity to hold in check and maintain balance among three
neuropsychic forces: the parasympathetic and sympathetic nervous systems and the tendency to offer respect by
exhibiting deference to authority.”
(add discussion)

Hazy
American business school professor James K. Hazy (Ѻ), whose specialty is management, marketing, and decision
making, in the fourth commentary article “Is this ‘Thermodynamic Inquiry’ Metaphor or More?”, give the following
abstract:
“There is no reason to get out your old textbooks. A few minutes on Wikipedia will tell you that equilibrium is a
driving concept in thermodynamics: “If two thermodynamic systems are each in thermal equilibrium with a third,
then all three are in thermal equilibrium with each other” (“Laws of Thermodynamics,” n.d.). Furthermore, one learns
that since energy is conserved, the first law of thermodynamics says that the internal energy of a system must change
as heat flows into or out of it. The second law tells us that the entropy (i.e., randomness or “disorder”) of an isolated
system (one where nothing, not even energy, flows in or out) never decreases and that all such systems tend
spontaneously toward the state of maximum entropy or disorder. The third law requires that the entropy of a system
approaches a constant value as temperature approaches absolute zero. The question posed in this commentary is
whether Kilburg and Donohue (2014) use these and related ideas to offer an elaborate metaphor about leadership
and organization behavior or perhaps have uncovered something more.”
(add discussion)

Marion | Uhl-Bien
Americans education and leadership scholar Russ Marion (Ѻ) and leadership professor Mary Uhl-Bien (Ѻ), in the fifth
commentary article “Beyond Emotion: Broader Lessons from the States of Matter”, give the following abstract: [8]
“The article by Kilburg and Donohue (2014) emanates from a very intriguing premise: that one can draw from
principles of molecular thermodynamics to develop a parallel science of the psychophysics of leadership and
organizational structure. The authors use the four primary states of matter (solids, liquids, gases, and plasma) as a
means for examining how bonding forces and phase behavior of atoms and molecules can extend theorizing about
the emotional forces of human behavior and organizing. They also intrigue us with the idea that we can use these
concepts to advance a mathematically formulated scientific model for social organizing behavior. These are ambitious
goals, and the authors point us in interesting new ways of thinking about research in leadership and organizational
behavior. In this commentary, we discuss thoughts triggered for us by the core assumptions used in this analysis,
areas of future research that could emanate from this line of thinking, and our impressions about whether this point
of view resolves any debates, confusion, or questions.”
(add discussion)

Others
Three more commentary articles are available.

Education
Kilburg completed his PhD in clinical psychology in 1972 at the University of Pittsburgh. [2]
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Further reading
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External links
● Kilburg, Richard R. (1946-) – WorldCat Identities.

Killing spree paradox
In atheism, killing spree paradox is the generalized question,
oft-posed by theists semi-curious about atheism, that if there is
no god what stops a person from going on a killing spree.

Chemical morality
When one begins to grapple with the question of morality in a
godless universe, and or the premise of a human
conceptualized as a molecule (or chemical), governed by
physicochemical principles, commonly one of the first queries
to come to mind, for many, concerns the seeming universe
without morals issue, typified by the query: “what’s stopping
me from going on a killing spree”, or something along these
lines, if there is no God and or the universe is moral-less.
“Crebillon … treats the passions like playing cards, that one can
shuffle, play, reshuffle, and play again, without their changing A cartoon rendition of the so-called “killing spree
paradox”, often put to atheists, by believers, who raise
at all. There is no trace of the delicate, chemical affinity,
the question about the basis of atheistic morality.
through which they attract and repel each other, reunite,
neutralize [each other], separate again and recover.”
— Johann Goethe (1799), “Letter to Friedrich Schiller”, Oct 23

The following are other related quotes:
“The morality Libb would propose, is never explicitly proposed. Rather, Libb, each time after he says ‘life does not
exist’, goes on to claim that this should have something to do with morality. To me the most obvious moral principle
that would follow from ‘life does not exist’ is that ‘it really doesn’t matter whether we would kill somebody’, since life
does not exist. Clearly, such reasoning is highly immoral and I hope that Libb does not propose this?” (pg. 97) .... Can
Libb be a serial killer if it doesn’t really matter since: one, life does not exist, so you cannot remove it, and two if the
negativeness of dG tells me that killing many people is OK, then I must do so.” (pg. 104)
— David Bossens (2013), Debates of the Hmolpedians [2]

“What’s stopping me, if I am just a molecule, and morality or the judgment of god does not exist, from going on a
killing spree?”
— Rodolfo Flores (2013), In Person Query to Libb Thims, Oct 10

(add discussion)

Dostoyevsky
The original statement of the premise that if there is no god, then anything goes, was stated directly by Russian moral
atheism philosopher Fyodor Dostoyevsky, as follows:
“If god does not exist, everything is permissible.”
— Fyodor Dostoyevsky (1880), The Brothers Karamazov; view of Ivan Karamazov

Dahmer
The one person, historically, who tested out the Dostoyevsky premise, was American serial killer Jeffrey Dahmer,
killing some 17 people, to satisfy his need to have men with him, the logic of which he stated as follows:
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“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)

“If a person doesn’t think there is a God to be accountable to, then—then what's the point of trying to modify your
behaviour to keep it within acceptable ranges? That's how I thought anyway. I always believed the theory of
evolution as truth, that we all just came from the slime. When we, when we died, you know, that was it, there is
nothing ...”
— Jeffrey Dahmer (1994), interview (Ѻ) with Stone Phillips, Dateline NBC, Nov 29

(add discussion)

See also
● Physicochemical morality puzzles
● Robertson sin problem (Ѻ)
● Slave stealing parable
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Kim, Jaegwon
In hmolscience, Jaegwon Kim (1934-) is a Korean-born American physicalism
philosopher, notable for his positions on: downward causation, nonreductive
physicalism, mind-body problem, consciousness amid materialism, emergence,
supervenience, among others. The following is a noted quote from Kim's 2005 book
Physicalism, or Something Near Enough: [6]
“It is an ironic fact that the felt qualities of conscious experience, perhaps the only
things that ultimately matter to us, are often relegated in the rest of philosophy to the
status of ‘secondary qualities,’ in the shadowy zone between the real and the unreal,
or even jettisoned outright as artifacts of confused minds.”

Human movement?
Kim, in his 1992 article “Downward Causation in Emergentism and Nonreductive
Physicalism”, asks the following straightforward question: [1]

Scenario: “It occurs to you that you need to check a few
references for an article you are writing, so you decide to walk
over to the library after your office hours. Miracle of miracles! In
half an hour, you find your body, all of it, at the front steps of
the library, half a mile away. Think of all the molecules that
make up your body: each of them has traversed the half-mile,
zigzag path from your office to the library, and your whole body
is now where it is.”
Question: “What explains the spatial displacement of your body
from the office to the library? What caused the motion of each
and every molecule of your body over the half-mile path?”
This, comparatively speaking, is a fairly decent hmolscience-type homework problem. The root of the answer, of
course, is found in the opening paragraph of German physicist Rudolf Clausius’ 1875 “Mathematical Introduction”
chapter, of his The Mechanical Theory of Heat, the foundation stone of thermodynamics, as follows:
“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.”
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The body in question here is the human or human molecule in technical speak. To clarify, the following shows the old
and now defunct theory classified 2000 Merriam-Webster Collegiate Dictionary definition of a human as compared to
the new accurate chemical thermodynamically neutral 2011 Advanced Engineering Thermodynamics textbook
definition of a human (citation: Libb Thims, 2002): [7]
Human

Date

Source

“A bipedal primate mammal (Homo
sapiens); broadly : any living or extinct
member of the family (Hominidae) to
which the primate belongs.”

2000

Merriam-Webster
Collegiate Dictionary

“A 26-element energy/heat driven
dynamic atomic structure.”

2011

Advanced Engineering
Thermodynamics

the latter baby shown with the "Hu" human element symbol overlaid, the difference between the two being that the
term "living" is not found in the latter: the former of which (old view) being crouched vicariously in 5,000-year-old
religio-mythology based "life theory"; the latter (new view) being chemically and thermodynamically neutral in
terminology and definition (see: life terminology upgrades). The following, to give some comparative basis with which
to get one's bearings, shows a walking molecule, specifically a video animation and image of the walking molecule
"kinesin", characteristically compared to a a walking human (human molecule), energetically walking with two
molecular legs, along a protofilament of a microtubule, for Ronald Vale and Ronald Milligan’s 2000 article “The Way
Things Move”: [8]

Left: a 1999 animation of the walking molecule "kinesin" energetically walking, with two molecular legs, along a
protofilament of a microtubule in for the article “The Way Things Move.” [8] Center: a walking kinesin (right),
carrying a large load along a microtubule. [6] Right: a walking 26-element human molecule carrying a bundle.
The ignorant person will tend to argue that the underlying principle behind the movement of each respective
bundle-carrying animated atomic geometry, kinesin and human, respectively, is somehow different; the learned
individual, however, will know that chemical thermodynamics sees one point of view to explain the movement
of each: namely energy will be conserved and entropy will increase, for each respective process—which
translated to the affect that for movement to accrue a free energy coupling action must take place; as the video
explains, the movement principles of the smaller molecule, kinesin, have been largely worked out, utilizing ATP
/ phosphate bond energy release explanations; a logic mostly derived from German physical chemist Fritz
Haber's extension of American physical chemist Gilbert Lewis’ chemical thermodynamics work applied to the
problem of muscle contraction. The explanation for movement in the human molecule case, is but the same,
the details of which are but an extrapolation issue.

The force in question here is the electromagnetic force. This latter point is a strangely peculiar technical detail often
neglected from the studies of modern physical hard science students? Whatever the case, Kim, not being schooled in
the logic of Clausius—which is the case for anyone not having gone through engineering school—and in turn the
science of chemical thermodynamics, and in turn the understanding that a human is a molecule—a 26-element
animated heat-driven surface-attached bound state turnover rate freely-going molecule (see: human molecular
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formula), existing in various states of reactivity, to be specific—goes on to discuss the two, supposedly, dominant
views concerning the answer to this query. Firstly, he says “these molecular motions happened” because you wanted
to go to the library owing to a desire about a belief that what you need is there; these desires in turn were caused by
“psychological events and states”; these events and states, in turn, being the result of antecedent “causal agents”, as
Kim calls them, that acted, worked, or brought about the resulting psychological events and psychological states, that
situated the desire in you to go the library. Kim then cites American neurophysiologist Roger Sperry’s 1984 nearly
inane explanation of scenario movement:
“The molecules of higher living things are moved around mostly by the living, vital powers (see: vitalism) of the
particular species in which they’re embedded. They’re flown thought the air, galloped across the plains, swung
through the jungle, propelled through the water, not by molecular forces or quantum mechanics but by the specific
holistic vital and also mental properties—aims, wants, needs—possessed by the organisms in question.”
Kim states that this view is an example of what philosophers call “downward causation”—a 1974 coining of American
psychologist Donald Campbell—a term that, strangely, seems to be at the core of the 2012 Juarrero-Deacon affair UC
Berkeley investigation about research misconduct, accuser Cuban-born American action theory philosopher Alicia
Juarrero arguing for downward causation; defender American qualia absenteeism philosopher Terrence Deacon
arguing against downward causation; both, however, ironically using a far-from-equilibrium bifurcation theory
Prigogine thermodynamics platform to argue for nonreductive physical materialism. [1]

Anti-emergence position
American cognitive science philosopher Jerry Fodor, in 1998, described Kim’s challenge to the theory of emergence
and to emergentists as follows: [4]
“Why is there anything except physics?”
In 2011, American neurological anthropologist Terrence Deacon, likewise, described Kim as the “most devastating
critique of emergentism”, and rephrased Fodor’s truncation of Kim’s query, in semi-humorous terms, as follows: [3]
“It’s all just quarks and gluons.”
This last statement is pretty decent; but to clarify for Deacon, the correct statement, as modern hard science
currently sees things is: “It’s all just fermions, bosons, and various states of existence of vacuum.”
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Kim, Mi Gyung
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In chemistry, Mi Gyung Kim (c.1959-), or "Mimi Kim", is a Korean-born American
affinity chemistry historian noted for her two decades plus work and research on the
subject of the history of European chemistry from late 17th to late 19th century. Her
excellent Affinity, That Elusive Dream: A Genealogy of the Chemical Revolution, details
the history of the rise of affinity chemistry beginning with the matter of heat theories of
chemists such as Wilhelm Homberg (1652-1715) and Louis Lemery, to Isaac Newton’s
chemical revolution launching Query 31, to Etienne Geoffrey’s 1718 construction of the
world’s first affinity table, to the influence on Herman Boerhaave and his 1724 law of
expansion, up through Torbern Bergman’s gigantic 1775 fold-out affinity table and
affinity reaction diagram schematic, to Johann Goethe’s famous 1809 chapter four,
among others. Kim seems to be also knowledgeable about other related heat theories
and topics, such as phlogiston, caloric, the sulphur principle, Wilhelm Ostwald, etc.

Education
Kim completed her BS in chemistry at Soul National University, South Korea, her MA in chemistry, thesis “Ab initio
Calculations of the Equilibrium Geometries of Pyrrolines”, at the University of Texas, Austin, and her PhD (1990) in
history, with a dissertation on “Practice and Representation: Investigative Programs of Chemical Affinity in the
Nineteenth Century”, under American science historian Norton Wise, at the University of California, Los Angeles. In
2009, she was a visiting professor at Rice University, where she taught a course on "Science and Empire" through the
Department of History. [2] Currently she is a professor of history at North Carolina State University.

See also
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● James Partington
● Trevor Levere
● Henry Leicester
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Kinetic energy
In science, kinetic energy is the quantity of work:

that must be done to bring a body of mass m, initially at rest, to a velocity v. [1]

History
In 1689, German mathematician Gottfried Leibniz had defined the following quantity, determined previously to be
conserved in perfectly elastic collistions in 1669 by Dutch physicist Christiaan Huygens, as vis viva or living force:

Vis viva = mv²
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In 1807, English physicist Thomas Young defined the above quantity as "energy":

E = mv²

In 1811, Italian mathematician Joseph Lagrange used calculus to show that a factor of two is involved in the
relationship “potential” (potential energy) and “vis viva” (kinetic energy). [2] As defined via the symbols used by
Lagrange, i.e. T as kinetic energy, in his 1788 Analytical Mechanics, kinetic energy was thus defined as:

where 2T denotes the whole "living force of the system". [3]

Etymology
The term vis viva eventually was abandoned in favor of the term "actual energy" introduced by William Rankine, in
1853 or earlier, which in term was replaced by the now-dominant term "kinetic energy" by William Thomson and
Peter Tait. [4] The introduction of the term “kinetic energy” occurred in an October 1862 article entitled “Energy” in
the latitudinarian Church of Scot magazine Good Words by Tait and Thomson. [9] Thomson, however, is assumed to
be the lead or primary author, at least as surmised by John Tyndall (“Remarks on the Dynamical Theory of Heat” to
William Thomson, 1863), whom the article seems to be directed at. [7] To note, as Crosbie Smith discusses in more
detail (1998), there is a bit of a religious issue historical agenda to the publication of this article. [8] In any event, in
regards to the etymology of the term “kinetic energy”, as G.C. Foster comments on the matter (1863): [8]
“The distinction here drawn between "motion" and "falling force" is the same as that made by Helmholtz (Die
Erhaltung der Kraft, 1847) between "vis viva" (lebendige Kraft) and "tension" (Spankraft). The English expressions
"dynamical energy" and "statical energy " were used by Prof. W. Thomson (Phil. Mag. S. 4. vol. iv. p. 304, 1852) in the
same sense, but were afterwards abandoned by him in favor of the terms "actual energy" and "potential energy"
introduced by Prof. Rankine. More recently (Good Words for October 1862) Professors Thomson and Tait have
employed the expression "kinetic energy" in place of "actual energy".”
Thomson, in retrospect, stated the following on the matter in an 1882 footnote: [6]
“The name kinetic energy, which I subsequently gave as seeming preferable to ‘actual energy’, has been generally
adopted; but Rankine’s name ‘potential energy’ remains to this day, and is universally used to designate energy of the
static kind.”
In short, the etymology of the modern term "kinetic energy" is a convoluted one, similar to the intricate etymology to
the term thermodynamics.

See also
● Kinetic theory
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Kinetic theory
In physics, the kinetic theory, or "kinetic theory of gases",
is a statistical model which links the temperature of a gas
to the velocity of its particles. In this kinetic theory, the
particles, atoms or molecules, are considered to be
spherical, to have non-correlation of velocities, and to
have perfectly elastic collisions. [1] The principle founder
of the kinetic theory of gases, according to Scottish
physicist James Maxwell, is German physicist Rudolf
Clausius. [6] Maxwell referred to the theory, which
explained the properties of gases, as the "theory of the
collisions of molecules". [6] The term ‘kinetic theory of
Diagram from Swiss physicist Daniel Bernoulli's
gases’, according to the 1898 view of Scottish chemist
Hydrodynamica, showing that pressure is the result of the
William Ramsay, concerns the attempts by Daniel
average collisions of gas particles hitting the wall of the
Bernoulli, in 1738, to explain Boyle’s law (1662) in terms of container.
the nature and motion of particles, followed by similar
attempts by John Herapath (1821) and James Joule (1851), whose ideas were systematized in 1857 by Clausius under
the name ‘Kinetic Theory of Gases.’ [9] Another pioneer of kinetic theory is Scottish civil engineer John Waterston
(1843).

History
In 1738, Swiss physicist and mathematician Daniel Bernoulli published Hydrodynamica, which laid the basis for the
kinetic theory of gases. This publication, in which Bernoulli’s gave an explanation of Boyle’s law, is said to have
marked the initiation of the kinetic theory of gases. [7] In this work, Bernoulli positioned the argument, still used to
this day, that gases consist of great numbers of molecules moving in all directions, that their impact on a surface
causes the gas pressure that we feel, and that what we experience as heat is simply the kinetic energy of their
motion. [2] Bernoulli also stated that: [8]
“The weight P [weight of the mass + atmospheric pressure] will vary as the square of the particle velocity (v²).”
In 1856, German chemist and physicist August Kronig published his "A General Theory of Gases", which outlined a
simple gas-kinetic model that considered the translational motion of the particles. [3] In 1857, German physicist
Rudolf Clausius published his “On the Nature of the Motion which we call Heat”, in which, according to his own words
independently of Krönig, developed a similar, but much more sophisticated version of the theory which included
translational and contrary to Krönig also rotational and vibrational molecular motions. In this same work he
introduced the concept of mean free path of a particle. [4] In 1859, after reading Clausius' paper, Scottish physicist
James Maxwell formulated what is known as the "Maxwell distribution" of molecular velocities, which gave the
proportion of molecules having a certain velocity in a specific range. [5]

Human molecules
William Ramsay, in his 1898 “The Kinetic Theory of Gases and Some of its Consequences”, likened gas molecules to
football players. In 1991, Chinese writer Ben She.Yi Ming, associated with Beijing Science and Technology, published a
book entitled Kinetic Theory of Human Molecules; though it remains to be seen as to what its contents are. [10]
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Kircher, Athanasius
In science, Athanasius Kircher (1602-1680) (IQ:190|#49) was German polymath, a
fabled last persons to know everything, noted for his 1667 The Nature of the Magnetic
Universe: with Psychological Discussions, wherein he outlined a magnetic cosmology,
according to which magnetism governed the movements of everything, animate to
inanimate, plants, animals, and planets. [1]

Overview
German polyintellect Johann Goethe commented, during his researches of optics and
other subjects, “thus, entirely unexpected, Father Kircher is here again”; was present at
the 1641 Gasparo Berti test of the "nature abhors a vacuum" experiment; coined the
term electromagnetism; the first Egyptologist. In British historian Robert Irwin's 2006
For Lust of Knowing, Kircher is called "one of the last scholars aspiring to know
everything", who, along with his contemporary countryman Gottfried Leibniz (IQ=200),
is cited as the probable "last" such scholar. At least two books have been written on
Kircher’s universal genius status. [2]

Magnetic cosmology
Kircher, supposedly, was led into his studies on magnetism, upon
being impressed by William Gilbert's 1600 On Magnetism.
(add synopsis) [1]
Kircher’s magnetic cosmology was a precursory stepping stone, so to
speak, to the later 1687-1718 gravitation/chemical affinity forces
divide cosmology of Isaac Newton.

Quotes
The following are related quotes:
“Nothing is more beautiful than to know all.”
— Athanasius Kircher (c.1670) (Ѻ)
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Kirchhoff, Gustav

Frontispiece from Kircher's Magneticum Naturae
Regnum (1667), showing both animate (animals
and plants) and inanimate (lodestones) being
governed by magnetism (or possibly
electromagnetism). [1]
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In thermodynamics, Gustav Kirchhoff (1824-1887) was a German physicist noted for
doing the research on the determination of the energy of bodies, which later
functioned in support of German physicist Rudolf Clausius’ 1875 chapter on the
determination of the energy and entropy of bodies. Kirchhoff called his U function of
the energy (or internal energy) of the body by the name “function of activity”
(wirkungsfunction). [1]

Influence
In 1871, a newly minted undergraduate Dutch physicist Heike Kamerlingh-Onnes,
winner of the 1913 Nobel Prize in physics for his low-temperature thermodynamics
work, went to Heidelberg where he studied under German chemist Robert Bunsen and
Kirchhoff from October 1871 until April 1873. German physicist Felix Auerbach, author
of the 1910 book Ectropy and the Physical Theory of Life, which introduced the notion
of "ectropy" as a type of biological anti-entropy, studied under Kirchhoff at the
University of Breslau, in Heidelberg. German mathematical physicist Carl Neumann’s
1875 Lectures on the Mechanical Theory of Heat, which introduced the now-common notation, đ (d-hat), for the
inexact differential, used methods on heat similar to Kirchhoff. [2] In 1877, German physicist Max Planck, winner of
the 1918 Nobel Prize in physics for his quantum theory work, studied under Kirchhoff in Berlin for one year. Planck's
1900 reformulation of Kirchhoff's equations on black body radiation started the quantum revolution.
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Kirkaldy, Jack
In hmolscience, Jack S. Kirkaldy (1926-) is a Canadian materials science engineer noted,
in human thermodynamics, for his 1965 free energy based thermodynamic theory of
brain operation and terrestrial evolution.

Overview
In 1965, Kirkaldy, in his two part “Thermodynamics of the Human Brain”, outline a free
energy minimization principle of brain operation, consciousness, and development.
Kirkaldy, in part two “Thermodynamics of Terrestrial Evolution”, then argued that the
“causal element of biological evolution and development can be understood in terms
of a potential function which is generalized from the variational principles of
irreversible thermodynamics.” These two articles, printed in the Biophysical Journal,
were based upon Kirkaldy’s first-time proposed dissipation minimax stability principle
and were so in demand that they led to over 400-reprint requests and forced an order
to the publisher for a second print run. These articles simply stated, in the words of
Kirkaldy, in scientific terms, the obvious conservational symbiosis in the biosphere. Of
his more than 200 peer-reviewed journal articles, these are considered two of his best
and most-recognized original papers. [2]

Education
In the 1950s, Kirkaldy completed a bachelor's degree in engineering physics, a master's in nuclear physics from the
University or British Columbia, and a doctorate in nuclear physics from McGill University. Kirkaldy is presently a
professor emeritus at McMaster University.
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Kirkwood, John
In thermodynamics, John Kirkwood (1907-1959) was an American physical chemist
noted for his 1961 Chemical Thermodynamics, co-written with Irwin Oppenheim, which
includes a rather decent appendix section on mathematical thermodynamics. [1] Of
note, Kirkwood was on the faculty at Yale, for a short period, at the same time Lars
Onsager (1903-1976) was the J. Willard Gibbs professor of chemistry. Some argue that
Kirkwood laid the foundations for the standard method for estimating free energy
differences, namely perturbation theory and thermodynamic integration, by building
on the chemical affinity and extent of reaction work of Theophile De Donder. [2]

Education
Kirkwood was a protégé of Arthur Noyes, notable for having done, following Fritz
Haber, free energy change calculations of certain reactions. [2] Noyes convinced
Kirkwood to enroll at Caltech before finishing high school, which he did for two years.
He completed his BS in physics in 1926 at the University of Chicago and PhD in
chemistry in 1929 at MIT.
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Kirwan, Richard
In thermochemistry, Richard Kirwan (1733-1812) was an Irish chemist noted for his
work on specific heats. Portuguese chemist Joao Magellan credits his 1780 table of
specific heats to data supplied by Kirwan. [1] Kirwan did significant work in affinity
chemistry. [2]

Education
Kirwan, born into wealth, growing up in the historic Cregg Castle, with its own vast
library of science and chemistry books, was said to have an enormous affinity for books,
and was constantly found reading, whether in his bedroom or up in a tree. While in
France, at about the age of ten, one of his tutors discovered that he Kirwan spent a
good deal of leisure time reading chemistry books, and so to encourage him to learn
French, replaced them with chemistry books in French, after which Kirwan learned
French. Kirwan spent ten years in London, from 1777 to 1787, during which time he
established a reputation as a scientist. His 1787 Essay on Phlogiston, supposedly, is his
best-known work.

Phlogiston
Kirwan was an adherent of phlogiston theory, as described in his 1787 Essay on Phlogiston and the Constitution of
Acids, wherein he identified phlogiston with hydrogen; by 1791, however, he seems to have abandoned phlogiston
theory in favor of Antoine Lavoisier’s caloric theory.

See also
● Milk and genius
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Klapp, Orrin
In hmolscience, Orrin Edgar Klapp (1915-1997) was an American sociologist noted, in
sociological thermodynamics, for his 1978 general systems theory plus Shannon
entropy model of "boundaried" systems, across which entropy can pass.

Overview
In 1978, Klapp, in his Opening and Closing: Strategies of Information Adaptation in
Society, outlined a general systems theory mixed with Shannon-thermodynamics type
theory of “entropic communication” in society. [1] Klapp presents a model of social
systems as oscillating systems that can alternatively open or close their boundaries as
their internal state dictates. [2] Klapp’s model was used by Larry Comeau and Leo
Driedger in 1978 article “Ethnic Opening and Closing in an Open System: A Canadian
Example.” [3]
Klapp reasons that entropy, rather than negentropy, can be imported into human
systems and that “threats” to the system come not only from the accumulation or
production of internal entropy but also from the importation of external entropy.
Entropy, in Klapp’s view, is the opposite of information. Examples of entropy import include: noise, banality, signal
boringness, restriction, or lack of reinforcement, among others. He reasons that by successfully opening or closing the
boundaries to a system at the proper time, the social system can achieve the correct amount of information input
without gaining an excessive amount of entropy. [2]
In 1975, Klapp spoke in terms of controlling boundaries in order to, among other things, restrict the entry of
entropy into the system. On this view, American sociologist Kenneth Bailey reasons that the view is reversed, in that
boundaries must be manipulated in order to bring energy and information or negentropy into the system, to combat
the internal increase of entropy. [2] They both, to note, generally seem to derive their understanding of entropy from
Claude Shannon and thus are both inept at a proper discussion of the use of entropy as a function of heat.

Education
In 1962, Klapp was a professor of sociology at San Diego State College and in 1978 a professor of sociology at the
University of Western Ontario.
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In science, Max Kleiber (1893-1976) was a Swiss-born American agricultural chemist
and animal metabolism researcher noted for his 1961 The Fire of Life: an Introduction
to Animal Energetics, wherein he cites the work of Gilbert Lewis (1923) the 1957
energetics of biochemical reactions work of Irving Klotz, among others. [1]

Kleiber’s law
In 1947, Kleiber published “Body Size and Metabolic Rate”, wherein, in an effort to
correct assertions about “non-uniformity in heat production” of various animals by size
made in Francis Benedict’s 1938 Vital Energetics, gave the following chart showing heat
produced by organisms versus body size: [3]

Kleiber, in short, showed that an animal’s "metabolic rate", or specifically basil metabolic rate (BMR), in contrast to
resting metabolic rate (RMR), scales to the three-quarter’s power of the animal’s mass: [4]

Education
Kleiber completed his BS in agricultural chemistry in 1920 and his PhD in 1924
with a thesis on “The Energy Concept in Science Nutrition”, after which in 1929
he joined the animal husbandry department of University of California, Davis,
where he build respiration chambers and did research on energy metabolism in
animals.

Quotes | Tributes
The following are related summary quotes:
“Biology was reconstructed on thermodynamic grounds in the 1920s through
the work of A.G. Tansley, Edgar Transeau, Max Kleiber, and others who began
conceiving of organisms as energy fixers or consumers and of natural systems
as complex webs of energy flows and transformations, thereby developing the
modern science of ecology. Alfred Lotka and Howard Odum extended the
approach, pointing to the role that energy appropriation plays in evolution:
individuals and species that have the largest net energy surplus can dedicated
more of their life energy to reproduction, outcompeting their rivals.”
— Eric Zencey (2013), “Energy as Master Resource” [2]

The cover of Kleiber's 1961 book The
Fire of Life, nearly boarders on some
type of "living fire" or living flame
conceptualized presentation.
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● Max Kleiber – Wikipedia.
● Kleiber, Max (1893-1976) – WorldCat Identities.

Kleidon, Axel
In chnopsology, Axel Kleidon (c.1960-) is a German physical meteorologist noted for his
view that: [1]
“Biological activity increases the entropy production of the entire planetary system,
both living and non-living.”
Kleidon was one of the editors, along with Ralph Lorenz, of the 2004 collaborative book
Non-Equilibrium Thermodynamics and the Production of entropy: Life, Earth, and
Beyond. [2]

Education
Kleidon completed his BS in physics in 1992 at the University of Hamburg, Germany, his
MS in physics in 1994 at Purdue University, Indiana, and his PhD in meteorology in 1998
at the University of Hamburg, Germany.

See also
● MaxEnt school
● Principle of maximum entropy production
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Klein, Joseph
In thermodynamics, Joseph Frederic Klein (1849-1918) was an American mechanical engineer
noted for

Overview
In 1910, Klein, in his booklet Physical Significance of Entropy, distills the latest synthesis or rather
reinterpretation entropy by Max Planck of Ludwig Boltzmann’s earlier work, the synopsis of which
is best summarized by his abstract:
“In this little book the author has in the main sought to present the interpretation reached by
Boltzmann and by Planck. The writer has drawn most heavily upon Planck, for he is at once the
clearest expositor of Boltzmann and an original and important contributor. Now these two investigators reach the
result that; entropy of any physical state is the logarithm of the probability of the state, and this probability is
identical with the number of "complexions" of the state. 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.’ To realize more fully the ultimate nature of entropy, the writer has, in the light of these definitions,
interpreted some well-known and much-discussed thermodynamic occurrences and statements.”
This book seems to be one of the first to clearly elaborate on what soon came to be known as the Boltzmann-Planck
“principle of elementary disorder”. [1]
In 1907, Klein completed the first English translation of Gustav Zeuner’s Technical Thermodynamics. [2]

Education
In 1910, Klein was associated with Lehigh University, Pennsylvania.
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Quotes
The following are noted quotes:
“The second law in its objective-physical form (freed from all anthropomorphism) refers lo certain mean values which
are found from a great number of like and ‘chaotic’ elements. This law has no independent significance, for its roots
go down deep into the theory of probabilities. It is therefore conceivable that it is applicable to some purely human
and animate events as well as to inanimate, natural events, provided the variable elements present constitute
adequate haphazard for the calculus of probabilities.”
— Joseph Klein (1910), The Physical Significance of Entropy; cited by Jay Labinger (1995) [3]
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Klein, Martin
In thermodynamics, Martin J. Klein (1925-2009) was an American science historian
noted for a number of publications, such as commentary on Maxwell’s thermodynamic
surface, Willard Gibbs, Paul Erenfest, the thermodynamics underlying the work of
Albert Einstein, and for being the advisor to American energetics historian and
philosopher Robert Deltete. [1] Ronald Kriz, in respect to his graphical thermodynamics
work, was inspired by his work. [2]

Education
Klein was a professor of physics and history of physics at Yale University.
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In biographies, Susanne Katharina von Klettenberg (1723-1744) was a German abbess
and religious writer, a friend of Catherina Elizabeth Goethe, who is noted for having
helped the young Goethe during his convalescent year at home in bed (1768-69),
during which period he began his studies in chemistry, particularly the work of Swiss
physician-chemist Paracelsus and supposedly the chemistry or alchemical-religious
work of Klettenberg herself. [1]

Overview
Klettenberg has been described as a Herrnhut Pietist who was profoundly affected by
mystic and theosophic traditions. [4] Under her direction, Goethe immersed himself in
both chemistry and alchemy, studying Bavarian alchemical writer Georg von Welling’s
1719 Opus Mago-Cabalisticum, German writer Anton Kirchweger’s Golden Chain of
Homer: a Description of Nature and Natural Things, and various Rosicrucian books. [1]
A year later, following his recovery, Goethe famously commented to Klettenberg, in a
1770 letter: [2]
“Chemistry is still my secret love.”
It was Johann Herder, to note, who in 1776 had recommended the Chemical Wedding novel to Goethe. [2] In 1786,
possibly related in some way to these studies, as Goethean scholar Donald MacLean notes, Goethe wrote to
Charlotte von Stein, mentioning that he saw in Johannes Andreae’s 1616 The Chemical Wedding of Christian
Rosenkreutz the making of a good story: [3]
“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.”
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Kline, Stephen
In thermodynamics, Stephen Jay Kline (1922-1997) was an American mechanical
engineer and thermodynamicist noted for a number of articles and one book in
thermodynamics on topics on thermodynamics and life (animate existence).

Overview
In circa 1980, Klein co-authored a memorial article on American chemist Frederick
Koenig. [1] In his 1998 two-part article “Thermodynamics, Information, and Life
Revisited”, co-authored with biologist Peter Corning, they discuss the so-called entropy
waste model of entropy, among other topics. [2] In his post-humorously published 1999
The Low-Down on Entropy and Interpretive Thermodynamics, Kline attempts to
“unravel the confusion”, as he says, between Shannon entropy, Brillioun entropy, and
Clausius entropy, by using different symbols for each. [3]

Education
Kline completed his BS (1943) and MS (1949) in mechanical engineering at Stanford University, followed by graduate
studies thermodynamics and fluid mechanics studying under Joseph Keenan and Ascher Shapiro at MIT, completing
his ScD there in 1952, after which he joined the mechanical engineering department faculty at Stanford, retiring from
that position in 1992. [4]

References
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Klotz, Irving
In thermodynamics, Irving M. Klotz (1916-2005) was an American professor of
chemistry and biochemistry, molecular biology and cell biology, notable, in chemical
thermodynamics, for the publication of his 1950 textbook Chemical Thermodynamics:
Basic Theory and Methods, one of the first teaching books on the subject of chemical
thermodynamics, and for his later work in energy theory applied to what he referred to
as "biochemical reactions". [1] In following editions of the textbook, which is still in use,
Klotz began to co-author with Robert M. Rosenberg. [2] Klotz received his bachelor’s
degree in 1937 and completed a PhD in 1940, both from the University of Chicago, after
which time he joined the faculty of Northwestern University, in Evanston, IL, where he
guided the development of the application of thermodynamics into the biological
sciences, particularly in the area of ligand-receptor energetics. [3]
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In hmolscience, Karl Knebel (1744-1834) was a German poet noted for []

Overview
Knebel’s translations of Lucretius’ On the Nature of Things (De Rerum Natura) (2 vols,
1821) have been praised. Knebel and Goethe were intimate friends, since their first
acquaintance. Knebel, as a former tutor of Grand Duke Karl August—who appointed
Goethe a member of the privy council in 1776 and later Minister of State—was the
person who had brought Goethe to Weimar.

Little girls | Comment
On 7 Feb 1810, a famously cryptic dialogue interaction took place between Knebel and
Goethe, about what he thought of Elective Affinities, the dialogue of which, as reported
by as reported by Karl Ense (1843) is as follows, as summarized by Astrida Tantillo
(2001): [1]
Goethe: “What did you think of Elective Affinities?”
Knebel: “I couldn’t stomach it.”
Goethe: “I did not write the book for you, but for young girls.”
Alternatively, as reported by Reginald Hollingdale (1971), after Knebel started making moral objections to the novel,
Goethe exploded: [2]
Goethe: “But I didn’t write it for you, I wrote it for little girls!”
The original German version, from Heinze Hartl (1983) is as follows: [4]
German

English

Ant wortete Knebel: “Nimm es nicht ubel, lieber Freund,
Replied Knebel: “Do not take it amiss, dear friend, I can
ich kann sie nicht verdauen.”
not digest it.”
Goethe antwortete: “Ich habe sie auch nicht fur Dich,
sondern fur die Madchen geschrieben, und verdenke es
Dir nicht.”

Goethe said, “I have written it not for you, but for the
girls, and blame is not you.”

(add discussion)

Hollingdale
English-born translator and Nietzschean scholar Reginald Hollingdale reasoned that Goethe made this statement ‘to
assert that the book is altogether wholesome and romantic and that only a moralizing old man could find anything in
it to object to’. [2]

Quotes
The following are related quotes:
“Goethe’s statement that he wrote Elective Affinities for ‘young girls’ (as reported by Varnhagen von Ense, pg. 321),
is one of the many cryptic comments made by Goethe. It is highly likely, according to Thims’ point of view, that
Goethe wrote Elective Affinities, for young girls, as he says, for the same reason that Human Chemistry (a modern day
Elective Affinities) was written, i.e. ‘for a young person 7-15 years of age’; namely that in Goethe’s time, as is the case
presently, no one teaches a young person how the world really is. Moreover, past a certain age, people, on average,
will no longer be malleable to correct teachings. As such, Goethe invariably wrote Elective Affinities so that young, unbiased, girls (persons) might know how the world really is, namely a [physico]-chemical one.”
— Libb Thims (2007), Human Chemistry (Volume Two) [3]
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Knezevic, Mladen
In hmolscience, Mladen Knezevic (1949-) is a Slovenian-born Croatian sociology and
penologist noted, in social thermodynamics, for his 1999 general systems theory and
thermodynamics framed local communities model.

Overview
In 1999, Knezevic, in his “Some Possibilities on the Use of General Systems Theory and
Thermodynamic Theory in the Development of Local Communities”, theorized on topics
such as parental social work, social boundaries, entropy, as well as energy and potential
energy drawn and used interpersonally; the following is his abstract:
“Social work is analyzed from the view of general system theory as presented in works
of J.G. Miller and thermodynamics theory, particularly the second axiom.
Thermodynamics theory helps explain some life experiences in local communities from
a wider prospective and provides a more complex understanding of dimensions of
social work. Human’s desire for a universal idea to encompass the complexity of being
and the environment in which we would like to live, as well as the one we are forced to live in, is a never-ending
constant in human intellectual creativity. No theoretical trend, nor serious and comprehensive theory, whether of
natural or social sciences, has such an aspiration, at its base. Religion is the only area of human intellectual endeavor
in which this ideal has completely succeeded. Religion has come close to the struggle by recognizing the
imperfections of human experience and of the infinite nature and completeness of the divine. That the soul is
universal is deeply rooted in religious …”
The following is a representative excerpt: [1]
“Marginal groups which gather around themselves solid impermeable social boundaries succeed in their own activity
by drawing potential and energy from each member.”
Knezevic uses a mixture of James Miller’s 1978 systems theory and thermodynamics logic, particularly the second law
as described in the 1982 work Novi Savez by Belgian chemist Ilya Prigogine and Isabella Stengers, and the 1996 book
Evolution, Order, and Complexity edited by Kenneth Boulding and Elias Khalil. [2]

Education
Knezevic completed his MS in 1982 with a thesis on “Cattle Grazing Behavior in Systems” and his PhD in 1989 with a
dissertation on “Selective Grazing of Four Grasses” both at the Agricultural Faculty of the University of Zagreb,
Croatia. [3] In 1988, Knezevic was a professor of social work at the University of Zagreb and currently is a professor of
agriculture at the same University.
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● Mladen Knezevic (about) – Virgo.Pravo.hr.
● Mladen Knezevic (faculty) – Balkan Criminology.

Knight, David
In human chemistry, David M. Knight (1936-) is an English chemist and science
historian noted for his 2003 work on sympathy, attraction, and affinity.

Overview
In 2003, Knight, in his article “Sympathy, Attraction and Elective Affinity”, touched on
ideas about sympathy, attraction, and elective affinity, up through German
polyintellect Johann Goethe’s 1809 human chemical theory, the following being an
opening excerpt from the article: [1]
“Lavoisier's triumph was sufficiently complete to make the language of sympathy,
antipathy, affinity and attraction seem utterly archaic by about the time that Goethe's
famous novel, Elective Affinities, was published in 1809. In that tour de force, in the
context of learning about chemical combination and decomposition, human
relationships are formed and broken: the result is tragic, inviting us to reflect upon the
differences and similarities of people and things. Chemistry and its associated industry
have since evoked all sorts of reactions, in the past often sublime, but nowadays often negative. Where would we be
without catalysis or chain-reaction? – but the constant transfer back and forth of serious metaphors between
chemistry and human life has ceased for the last two centuries.”
The first part of this statement, a common ploy used to derogate Goethe's theory, is incorrect: Lavoisier, in 1787
specifically states, in the preface to his Elements of Chemistry, that he has not been able to fully comprehend the the
subject of elective affinities, being that: [5]
“The absence of facts has prevented me from comprehending in this work the branch of chemistry which treats
affinities, although it is perhaps the best calculated of any part of chemistry for being reduced into a completely
systematic body. Messrs Geoffroy, Gellert, Bergman, Scheel, De Morveau, Kirwan, and many others, have collected a
number of particular facts upon this subject, which only waits for a proper arrangement; but the principle data are
still wanting, or, at least, those we have are either not sufficiently defined, or not sufficiently provided, to become the
foundation upon which to build so very important a branch of chemistry. This science of affinities, or elective
attractions, holds the same place with regard to the other branches of chemistry, as the higher or transcendental
geometry does with respect to the simpler and elementary parts.”
In short, the science of affinity chemistry was hardly "utterly archaic" when in 1796, less than a decade after Lavoisier
proclaimed that the subject was still awaiting proper arrangement, that Goethe first began to develop his human
chemical theory (see: Goethe timeline). The last part of the above statement, namely: “the constant transfer back
and forth of serious metaphors (see: metaphor) between chemistry and human life [reaction existence] has ceased
for the last two centuries” is very true. The only known reason for this puzzling situation is that Goethe, with his
5,000 personal library book mind, was the "last true polymath to walk the earth", as George Eliot so aptly put it, and
thereby subsequently, after Goethe, people—Goethe's few students aside (namely Arthur Schopenhauer and Otto
Weininger)—were not intellectually capable enough to do the transfer, back and forth, between chemicals and
humans and behaviors, mutually-governed both by the same laws of chemical thermodynamics. Knight also authored
the 1998 book Science in the Romantic Era, the abstract of which is as follows: [2]
“The romantic era was a time when society, religion and other beliefs, and science were all in flux. The idea that the
universe was a great clock, and that men were little clocks, all built by a divine watchmaker, was giving way to a more
dynamic and pantheistic way of thinking. A new language was invented for chemistry, replacing metaphor with
algebra; and scientific illustration came to play the role of a visual language, deeply involved with theory. A scientific
community came gradually into being as the 19th century wore on.”
Knight’s 1998 book Humphry Davy: Science and Power discusses the “point atom” theory. [3] Knight seems to have
also done some joint work with Canadian chemistry historian Trevor Levere, noted for his Affinity and Matter:
Elements of Chemical Philosophy 1800-1865. [4]

Religion
Knight’s course on 'Science and Religion in the Nineteenth Century' was given a prize by the Templeton Foundation in
1997, and in 1998 he won an award from the Foundation and the Center for Theology and Natural Sciences in
Berkeley California for 'Quality and Excellence in Teaching Science and Religion'. He has done a stint as Chairman of
the Philosophy Department, and a term of six years as the first Chairman of the Ethics Advisory Committee of
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Durham University.

Education
Knight completed his BA in chemistry, surrounding work on Humphry Davy’s electrochemistry work, followed by
some type of diploma in the history and philosophy of science, and a PhD, with a dissertation on the theories of the
chemical elements in the 19th century, in 1964, all at Oxford University, after which he was appointed to a new
lectureship in the history of science in the University of Durham, and in 1991 promoted to professor of history and
philosophy of science, retiring from that position in 2002. Knight was editor of the British Journal for the History of
Science from 1982-88; and from 1994-96 was president of the British Society for the History of Science.
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Knowledge
In terminology, knowledge is the fact or condition of being aware of
something. [1]

Quotes
The following are related quotes:
“It seems that the author’s continued work in the physical sciences
caused him to arrive at this strange title. He might have noticed that in
the natural sciences very often ethical parables, far removed from the
circle of human knowledge, are employed in order to bring about a
closer match of the two—and in this sense, in the case of morality, he
likely sought to drive the nature the chemical parable back to its mental
origins—being that there is, after all, only one nature—and also since,
within serene realm of rational freedom, the cloudy tracks of passionate
necessity move inexorably through their course, only to be wiped out by
a higher hand, and perhaps not completely wiped out in this life.”
— Johann Goethe (1809), “Advertisement” for Elective Affinities, Sep 4

“When you can measure what you are speaking about and express it in
numbers, you know something about it; but when you cannot measure
it, when you cannot express it in numbers, your knowledge is meager
and unsatisfactory kind; it may be the beginning of knowledge, but you
have scarcely, in your thoughts, advanced to the stage of science,
whatever the matter may be.”
— William Thomson (1883) [2]

“All knowledge can be divided into two classes: subjects that study the
A depiction of knowledge; “The Bookworm”
interrelations of two or more persons (history, literature, economics,
sociology, law, politics, theology, education, etc.) and those that do not (1850) by Carl Spitzweg.
(logic, mathematics, physics, biology, and other natural sciences,
grammar, harmony, etc.); [the former are slower] in setting in motion activity that becomes the most important and
influential in the world.”
— Lawrence Henderson (1935), on Machiavelli's studies vs. Galileo's studies [3]

“Three passions, simple but overwhelmingly strong, have governed my life: the longing for love, the search for
knowledge, and unbearable pity for the suffering of mankind.”
— Bertrand Russell (1956), “What I Have Lived For”, Prologue to Autobiography [5]
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“If devotion to truth is the hallmark of morality, then there is no greater, nobler, more heroic form of devotion than
the act of a man who assumes the responsibility of thinking .... the alleged short-cut to knowledge, which is faith, is
only a short-circuit destroying the mind.”
— Ayn Rand (1957), Atlas Shrugged (Ѻ)

“No modern chemist, if he is vitally concerned with this experiment as Beard is in discovering the causes of war,
would be content with the empirical knowledge that the eleventh chemical somehow did the trick, either by itself, or
in activating others. He would want to know just why and how the precipitation came about. He would want to know
whether he must always use all of the eleven chemicals the way that he did, or if simpler combinations could effect
the desired result. In history, Beard contends, we have an analogous situation. There are ten know factors. An
eleventh, let us say, the German unrestricted submarine warfare is added. War is declared. Was that the cause of
war? No one knows. Furthermore it is impossible to know.”
— Morris Zucker (1945), commentary on Charles Beard’s 1936 chemical analogy argument against causation in history [4]

See also
● Faust
● Tree of knowledge
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Koenig, Frederick
In thermodynamics, Frederick Koenig (1902-1974) was an American chemist noted for his
popularization of the thermodynamic square (1932, 1972), and for his 1959 article “On the History
of Science and of the Second Law of Thermodynamics”, wherein he is said to give a good critical
account of the steps leading to the full formulation of the second law. [1]

Education
Koenig was on the chemistry faculty of Stanford University for thirty-seven years, becoming
emeritus in 1968. [2]

References
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External links
● Koenig, Frederick Otto – WorldCat Identities.

Koestler, Arthur
In hmolscience, Arthur Koestler (1805-1983) (CR=3) was a Hungarian-born English antireductionist (Ѻ) philosopher, an Aldous Huxley admirer, noted for []

Overview
In 1956, Koestler, in his The Ghost in the Machine, interjected, in some notable way,
according to Paris Arnopoulos (1993), on the mind-matter distinction; he also discusses
some type of holon theory. [1] In 1968, Koestler penned some type of presentation, at
the “Beyond Reductionism” symposium held in Alpbach Austria, whose participants
included: Jerome Bruner, Jean Piaget, Ludwig Bertalanffy, the following up book of
which, edited by Koestler and John Symthies, according to Michael Foley, is said to be
representative of the debate on whether organisms are reducible or not to mechanical
properties. [2] In 1972, Koestler, in his Janus: a Summing Up, according to Jeremy
Griffith (2003), extolls upon Erwin Schrodinger’s celebrated 1944 dictum: “what an
organism feeds on is negative entropy”, in such a way that the latter is able to argue
that the term ‘god’ is the historical term used to describe the integrative meaning of
existence. [3]

Quotes
The following are representative quotes:
“Man cannot be treated as units in operations of political arithmetic because they behave like the symbols for zero
and the infinite, which dislocate all mathematical operations.”
— Arthur Koestler (1949), Crossman (Ѻ)

“God seems to have left the receiver off the hook, and time is running out.”
— Arthur Koestler (1956), The Ghost in the Machine (Ѻ)

“The true mark of genius is not perfection, but originality, the opening of new frontiers; once this is done, the
conquered territory becomes common property.”
— Arthur Koestler (c.1860) [4]

References
1. (a) Koestler, Arthur. (1956). The Ghost in the Machine. Publisher.
(b) 3. Arnopoulos, Paris. (1993). Sociophysics: Cosmos and Chaos in Nature and Culture (Koestler, 5+ pgs). Nova
Publishers, 2005.
2. (a) Koestler, Arthur and Symthies, John R. (1969). Beyond Reductionism: New Perspectives in the Life Sciences.
Hutchinson.
(b) Foley, Michael. (1990). Laws, Men and Machines: Modern American Government and the Appeal of Newtonian
Mechanics (pg. 252). Routledge, 2014.
3. (a) Griffith, Jeremy (2003). A Species in Denial (Arthur Koestler, pgs. 87-88; §:Where is the spirituality in negative
entropy, pgs. 416-). FHA Publishing.
(b) Koestler, Arthur. (1972). Janus : A Summing Up (§“Strategies and Purpose in Evolution”; thermodynamics, pgs. 64,
66, 222-23, 306). Publisher.
4. Shlain, Leonard. (2009). Leonardo’s Brain: Understanding da Vinci’s Creative Genius (pg. 1). Lyons Press, 2014.

External links
● Arthur Koestler – Wikipedia.
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Kolbe, Hermann
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In science, Hermann Kolbe (1818-1884) (CR=6) was a German chemist, semi-ranked as
a greatest chemist ever, noted for his 1845 prepared acetic acid from its elements; oftclassified as one of the quenchers in the organic from inorganic vitalism debate,
following Friedrich Wohler’s 1828 synthesis of “organic” urea from “inorganic”
ammonium cyanate. [1]

Life force | Debate
In 1845, Kolbe, as cited by George Scott (1985), interjected into the lebenskraft (lebenskraft), “life force”, or vital force debate, as follows: [2]
“If the concept, however, is extended to include the assumption that the vital force,
pushes out and replaces the original forces of matter, so that the latter cease to
operate, then one has gone too far; for at times it is possible by experimentation to
unite the lifeless fundamental substances into compounds identical with those that are
formed through vital processes.”
(add discussion)

Religion
Kolbe's religious views is not straightforward. Apparently, Kolbe intended to accede to his father's desire for him to
enter the ministry, until at the age of eighteen he discovered chemistry. Conversely, Edward Frankland, a good friend
who spent much time with Kolbe from 1845 to 1850, described him much later as an "agnostic". As professor in
Leipzig, Kolbe placed the Biblical quotation "God has arranged all things by measure and number and weight"
(Wisdom of Solomon 11:20) in large letters above the chart of the chemical elements at the front of his lecture
theater. When Kolbe's successor Johannes Wislicenus first saw the placard, he said to his guide, "that must
disappear!" (Ѻ)
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Kolin, Ivo
In thermodynamics, Ivo Kolin (1924-2007) was a Croatian economist and mechanical
engineer noted for his 1972 two-volume Thermodynamics Atlas, 389-pages in total,
written to be a textbook, albeit one prepared by a rare engineering-historian who
believes that for a student (or historian) to try to grasp a principle it helps to trace its
evolution and to see how it has been embodied in different machines of the past.
Kolin’s Atlas is said to be written in using a rage blend of mathematics,
thermodynamics, explanatory English, and graphics. The first volume deals with basic
principles and cycles the second with the evolution of the heat engine. [1] According to
review, turning the pages of Kolin’s book is “like rummaging in the attic of the
Smithsonian Institution. [2]

Education
Kolin completed his BA in economics (1949), MS in mechanical engineering (1955), and
PhD in technical sciences (1972) at University of Zagreb; he then completed a second
PhD in economics (1975) at the University of Sarajevo for investigating the production
and investment costs of nuclear power plants. He then became a professor of mining, geology, and petroleum
engineering at the University of Zagreb. [3]
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Left: Kolin's wave engine along the coast of Peljesac peninsula, which
he tested for a period of four years. [4] Right: a depiction of some of
Kolin's 54 heat engines in his evolution timeline of engine
development. [4]

Wave engines

Kolin designed and built and tested some of the
first prototype wave engines along the coast of
Peljesac peninsula, for a period of four years,
reporting the results of his findings on the utility of wave energy to various energy congresses. [5]

Heat engine evolution
Impressively, while researching the evolution of heat engines, he designed and built a collection of 54 heat engine
models based on the original drawings, a collection on display at the Technical Museum in Zagreb. He calls these
second generation heat engines, on the logic that the sun generates wind which generates waves. [4]

Sterling motor
In 1982, Kolin built and improved Stirling motor, wherein, supposedly, in his own words, “the piston motor’s heat was
turned into mechanical work at a temperature lower than the boiling point of water.” American Jim Senft then
improved on Kolin’s model and was said to have succeeded
in running his model at a ΔT of 0.5 °C. [6]

See also
● Thermodynamics timeline
● Engine development timeline
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Kondepudi, Dilip
In thermodynamics, Dilip Kumar Kondepudi (1952-) is an Indian-born American
physical chemist noted for the 2008 textbook Introduction to Modern Thermodynamics,
which is a follow-up to the 1998 Modern Thermodynamics co-written with Belgian
chemist Ilya Prigogine, both publications being products of the Brussels school,
particularly the affinity theories of Belgian thermodynamicist Théophile De Donder.
Kondepudi seems to be the first to have used the term Gibbs energy flow, particularly
in relation to biological systems.

Education
Kondepudi completed his BS in chemistry in 1971 at Madras University, his MS in
physics in 1973 at the Indian Institute of Technology, Bombay, and his PhD in physics,
thesis "On the Influence of External Fields on Non-Equilibrium Systems", under the
supervision of Belgian chemist Ilya Prigogine, in 1979 at the University of Texas at
Austin. [2]
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(b) Kondepudi, Dilip and Prigogine, Ilya. (1998). Modern Thermodynamics – from Heat Engines to Dissipative
Structures. New York: John Wiley & Sons.
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Koopmans, Tjalling
In hmolscience, Tjalling Koopmans (1910-1985) is a Dutch-born American
mathematician, theoretical physicist, economist noted for his 1947 efforts to outline a
science of “economic dynamics”, wherein people are considered the “molecules” of
economic life: [2]
“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 is also noted for his efforts to understand how thermodynamics, particularly
entropy, applies in economics to these molecules of economics, as he calls them, as is
exemplified by the following famous and very-forth coming, 1979 entropy quote, which
brings to light the great divide that exists between the different departments of
modern knowledge, particular when it comes to efforts to make understand
thermodynamics crossovers: [7]
“If we will be more forthcoming with explanations of our cherished terms, our science colleagues may be more
inclined to help us with ‘entropy’, which to me is a more difficult concept than anything economics has to offer.”
Koopmans is also noted for his Koopmans' theorem, concerning orbital energies in atoms and molecules, and was corecipient of the 1975 Nobel Prize in economics. [9]

People | Molecules of economic life
The quote stating that people are molecules, or specifically the molecules of economic life, which, to note, is similar
to Leon Walrus idea that people are “economic molecules”, arose during the five-year “Measurement Without
Theory” debate, between Koopmans and American economist Rutledge Vining (1908-1999), with commentary by M.
Hastay. [3] The quote is often cited as having been made by Koopmans in 1947 on page 220 of one of his published
articles that year. [4] It is remains to be determined, however, which exact article this quote occurred. [5] The quote
is found in the 1949 discussions between Koopmans and Vining. [6]
In 1992, Koopmans quote catapulted to fame when it became the opening quote to American philosopher Alan
Nelson’s 1992 chapter “Human Molecules”, after which the idea seems to have emerged, that Koopmans coined the
term “human molecule” in economics, which is only partially true. The 2009 Oxford Handbook of Philosophical
Economics, for instance, defines the term “human molecule” as an ontologically distinct individual and states that the
term human molecules is “Tjalling Koopmans’ evocative coinage”. [1] The actual first person to coin the term human
molecule, thus far determined, however, is French philosopher Jean Sales in 1789.

Koopmans’ theorem
In chemistry, Koopmans is known for his 1934 postulate that the energy required to remove an electron from an
atom or a molecule, is equal to minus the orbital energy of the electron that is removed, a statement known as
“Koopmans’ theorem”. [8]
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External links
● Tjalling Koopmans – Wikipedia.

Kostic, Milivoje
In human thermodynamics, Milivoje Kostic (1952-), see: audio pronunciation, is a
Serbian-born American mechanical engineer noted for his circa 2007 thermodynamic
philosophy centered on what he refers to as the “grand law of nature”, which he
defines as follows:
“The universe consists of local material (mass-energy) structures in forced equilibrium
and their interactions via forced fields. The forces are balanced at any time (including
inertial-process rate forces) thus conserving momentum, while charges/mass and
energy are transferred and conserved during forced displacement in space all the
times, but energy is degraded (dissipated) as it is redistributed (transferred) from
higher to lower non-equilibrium potential towards equilibrium (equipartition of
energy).”
Kostic believes that this forms the basis of what can be considered the “zeroth law of
religion”, a thermodynamics-based belief system based on the view that energy is the fundament behind the
explanation of all existence. [1] The following is Kostic's 2011 synopsis of how the thermodynamics defines the laws
of nature: [4]
“The phenomenological laws of thermodynamics have much wider, including philosophical significance and
implication, than their simple expressions based on the experimental observations–they are the fundamental laws of
nature: the zeroth law (equilibrium existentialism), first law (conservational transformationalism), second law
(irreversible-directional transformationalism), and third law (unattainability of 'emptiness'). They are defining and
unifying our comprehension of all existence and transformations in the universe.”

Other
In 2013, Kostic was the guest editor of the Entropy journal special edition on “Entropy and the Second Law of
Thermodynamics”, aimed at addressing confusions surrounding the two, the focus question being addressed, as
Kostic summarizes thing:
“The second law is often challenged in biology, life and social sciences, including evolution and information sciences,
all with history rich in confusion.”
The mention here of "rich in confusion" brings to mind classic entropy misinterpretations as well as the famous 1902
"What is Entropy Debate?", the more recent Shannon bandwagon parade, which confuses information theory
(Shannon entropy) with thermodynamics (Boltzmann entropy), that continues to this day, along with the real-time
2009 “entropy apples to humankind” street debate at Penn State University, which gives a visceral feel to way typical
students and religious philosophers feel about entropy and human existence. [3]

Education
Kostic completed his BS in mechanical engineering in 1975 at the University of Belgrade, Serbia, with the distinction
of having the highest GPA in the Belgrade mechanical engineering program history. He then worked as a researcher in
thermal engineering at the Vinca Institute for Nuclear Sciences, Belgrade. In 1984, Kostic completed his PhD in
mechanical engineering, with a dissertation on “Heat Transfer and Hydrodynamics of Water and Viscoelastic Fluid
Flow in Rectangular Duct”, at the University of Illinois at Chicago. Currently, Kostic is a mechanical engineering
professor at Northern Illinois University, DeKalb, where he teaches courses on thermodynamics, heat transfer, and
energy and environment.
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In Jul 2014, Kostic retired and in Sep 2015 became professor emeritus. In Sep 2015, Kostic was a guest editor of the
an Entropy journal special issue of “Exploring the Second Law of Thermodynamics” and in 2015 was appointed editor
in chief of the thermodynamics “section” (Ѻ) of the Entropy journal.
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Kozliak, Evguenii
In hmolscience, Evguenii Kozliak (c.1961-) (CR:7) is a Russian-born American physical
chemist noted, in human thermodynamics, for 2002 “Energy and Money, Chemical
Bonding as Business, and Negative ΔH and ΔG as Investment”, wherein, citing the
earlier cash flow as heat flow models of American chemist Charles Wynn (1994), he
attempts to correlated people to molecules, enthalpy to money, entropy to internal
investment, and free energy to profit.

Overview
In 2002, Kozliak, in his “Energy and Money, Chemical Bonding as Business, and
Negative ΔH and ΔG as Investment”, building on the work of Charles Wynn (1997),
outlined a type of human thermodynamics education style of teaching, defining people
as human atoms or human molecules and applies chemical thermodynamics, namely
the Gibbs equation, to business (see: business thermodynamics), specifically as a way
to facilitate the teaching of physical chemistry; possibly also outlining some variant of a
human chemical bond theory. Kozliak abstracts his interesting article as follows: [1]
“A simple analogy is suggested illustrating the thermodynamic sign convention and the significance of the negative
sign of ΔH and ΔG on spontaneity for general or introductory chemistry students. Enthalpy or energy is associated
with money, and atoms or molecules are referred to as people. The suggested metaphor for ΔH is net profit or
investment into the surroundings; positive ΔS is viewed as internal investment into the system. Hence, ΔG is similar
to gross profit in business; its dependence on temperature is illustrated by the reversal of the market trends for hightech companies in 2000. The analogy is further expanded to illustrate the significance of ionic lattice enthalpy, the
positive sign of atomic ionization energies, and chemical bond enthalpies.”
The one salient deficit in this teaching method is the conditional note that this is a “simple analogy” or neat
metaphor, which leaves the student ambiguous as to what is in the realm of fact and what is not. Of note, the
mention of “atoms or molecules referred to as people”, as of the third millennium, is no longer an analogy, because
the stoichiometric approach now “considers whole organisms as single abstract molecules”, each with a measureable
and characteristic molecular formula, in particular being that the human molecular formula has been calculated three
independent times within the last decade (Ecological Stoichiometry, 2002; New Scientist, 2005; Human Chemistry,
2007), and that the “human as molecule” point-of-view is no longer analogy nor metaphor but a measureable reality,
albeit a debatable one (see: HMS pioneers).

Wynn’s analogies
Kozliak, to note, was led into his analogy via the previous 1994 article “Heat Flow vs Cash Flow: A Banking Analogy”
by American chemist Charles Wynn, whose abstract is as follows: [6]
“An analogy is drawn between the withdrawal of money from an automated teller machine (ATM) and an exothermic
chemical reaction. In the analogy the amount in an individual’s account is regarded as the system and the money
withdrawn is regarded as part of the surroundings. Diagrams are used to present the analogy. An analogy can be
drawn also between a deposit into an account and an endothermic chemical reaction.”
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Here we see the money as energy model being used, which is common (tracing back to at least the 1911-1926 work
of Frederick Soddy), but also see the interesting usage of the exothermic/endothermic distinction, which may give
way, in students minds, to the rather intricate notion of human chemical reaction theory.

Nordholm's analogies
An alternative abstract, entitled “Chemical Bonding as Business and Electrons as Humans: Two Metaphoric Illustrative
Models”, by the American Chemical Society, highlighting in that Kozliak also compares people to electrons (using the
human electron or free electron model) is as follows: [2]
“Two novel metaphoric illustrative models (systems of analogies, metaphors, and illustrations) are suggested
designed to ‘animate’ the first-semester general/introductory chemistry lecture. The first model views energy as
money, chemical bonding as business, and the change of free energy as investment. The second model …”
Here, by use of the accentuated brackets around the term ‘animate’, we are reminded of the similar 1997 JCE article
“In Defense of Thermodynamics: an Animate Analogy”, by Swedish physical chemist Sture Nordholm, wherein he
introduces the subject the subject name "animate thermodynamics" as the thermodynamics of human behavior, and
argues that thermodynamic formulation can be applied to explain human behavior, on the logic that the basic
elements of the description of atoms, molecules, and matter can be "scaled up" to the realm of living organisms
without changes other than in complexity of the systems and their behavior; equates energy to wealth, kinetic energy
to cash, potential energy to property, and entropy to freedom; states that nature's goal is to minimize the free energy
of the subsystem; and ends with the assignment of eight example homework problems (with clues). [3] The
difference between the two teaching methods: Kozliak (pure analogy) vs. Nordholm (scalable results), might well
highlight the cultural embeddedness or rather religiously-constrained conservativeness of each college (see: belief in
existence of God), namely Sweden (open) as compared to America (conservative): [4]
23% answered that "they do not believe there is any sort of spirit, god, or life force" (Sweden, 2005)
2% answered that "they do not believe there is any sort of spirit, god, or life force" (North America, 2000)
which is why, in short, Nordholm can state as a matter of fact that humans are molecules and that chemical
thermodynamics scales up to the human level, whereas Kozliak is forced to maintain that his models is only metaphor
or analogy introduced for lively teaching purposes.

Entropy
In general chemistry, Evguenii also has interest in the teaching of entropy, and in 2005 co-wrote an “energy
dispersal” model of entropy with American organic chemist Frank Lambert, in an effort to discourage the dominate
order-disorder view of entropy. [5]
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Chem. Educator. 10: 24-25.
6. Wynn, Charles M. (1994). “Heat Flow vs Cash Flow: A Banking Analogy” (abs) (Ѻ), Presented at the 13th
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External links
● Evguenii Kozliak (faculty) – University of North Dakota.
● Kozliak, Evguenii – WorldCat Identities.

Kraft
In thermodynamics, Kräft (force) or Kräfte (forces) is the German word for force. The term ‘kraft’ is sometimes
translated in English as energy and sometimes as power, although this may depend on context, in the same way the
conservation of force differs subtly from the conservation of energy. The following is German chemist Karl Mohr‘s
1837 definition of Kraft: [1]
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"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."
To cite one example of a translation ambiguity, the founding paper of thermodynamics, the 1850 “Üeber die
bewegende Kraft der Wärme und die Gesetze, welche sich daraus fur die Warmelehre selbst ableiten lassen” by
Rudolf Clausius, has the main title “On the Moving Force of Heat” (Üeber die bewegende Kraft der Wärme), but some
English reprints, e.g. Eric Mendoza (Dover, 1960), re-title this as “On the Motive Power of Heat”, thus translating Kraft
as power, which does not seem to be a technically correct translation, although the meaning still comes across.

References
1. Mohr, K. F. (1837) "Ansichten über die Natur der Wärme" (“Views on the Nature of Heat”). Ann. der Pharm., 24,
pp. 141–147.

Further reading
● Helmholtz, Hermann. (1847). “On the Conserva on of Force”, “Uber die Erhaltung der Kraft”, presented at the
meeting of the Physical Society of Berlin on July 23.

External links
● Kraft (German → English) – Wikipedia.

Kragh, Helge
In hmolscience, Helge Kragh (1944-) (CR:52) is a Danish science historian noted for his
1993 work on the history of chemical thermodynamics of Hermann Helmholtz and for
his 2004 to 2008 work on the history of overlap of thermodynamics and religion.

Overview
In 1993, Kragh, in his "Between Physics and Chemistry: Helmholtz's Route to a Theory
of Chemical Thermodynamics", digressed on the history of German physicist Hermann
Helmholtz’ contributions to chemical thermodynamics, giving some of the first English
translations and discussion of derivations of Helmholtz, on the so-called "German
thermodynamics" derivation variety. In 1996, Kragh co-authored, with Stephen
Weininger, “Sooner Science than Confustion: the Tortuous Entry of Entropy into
Chemist”. [4] In 2004, Kragh, in his Matter and Spirit in the Universe, discussed the
thermodynamic-religious intertwining in the development of modern cosmology. [3] In
2008, Kragh published Entropic Creation: Religious Contexts of Thermodynamics and
Cosmology, his historically-rich book, on the extensive use of entropy in religion
(religious thermodynamics). [1]

Education
From 1987 and 1989, Kragh was an associate professor of physics and history at Cornell University. Kragh currently is
a professor of history of science at the University of Aarhus, Denmark. [2]
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Helge Kragh, pg. xvii; ch. 10: "Between Physics and Chemistry - Helmholtz's Route to a Theory of Chemical
Thermodynamics" by Helge Kragh). University of California Press.
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External links
● Helge Kragh (Faculty) – Department of Science Studies, Aarhus University.

Krainsky, Nikolai
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In hmolscience, Nikolai Krainsky (1860-c.1935), often cited as N. Krainsky (or "N.V. Krainskii"), was
a German [?] psychiatrist noted, in psychological thermodynamics, for his his 1897 to 1910
publications on energy psychology, i.e. the term "energy" applied to things such as: ego, ideas,
sensory input, among others.

Overview
In 1897, Krainsky, according to Henry Adams (1910), published some type of volume entitled “Law
of Conservation of Energy applied to Psychical Activity”. [1] In 1909, Krainsky, in his “Principles of
Energetic Psychology”, stated that: [3]
“The energy of ideas is that of the sensory impulse, solely; the greater energy of the muscular contraction is due to
stored potential energy. The term energy is applied in characteristic ways to the ‘ego’ and to the several phases of
consciousness, and equivalence is asserted between the stimulus and its effects in sensation and imagination,
without clarification of the problem what common meaning may lie under these two applications of the term energy,
and how equivalence may be demonstrated.”
Krainsky was listed along with writers such as Kurd Lasswitz and Nicolas von Grot to have theories on a special form
of psychic energy occurring in psychological processes and was noted among them for his “energetic theory of
memory” [2] Russian psychodynamic neurologist Vladimir Bekhterev (Suggestion and its Role in Social Life, 1902) to a
Dr. N. Krainskii concerning hysteria, which leads to the conclusion that N. Krainsky is Nikolai Krainskii In 1929, a
Russian "N. V. Krainsky" was lecturing at Belgrade University on experimental criminological psychology and
psychiatry. In 1936, a N.W. Krainsky published “Nerven-psychische Emission und Radio-Prozesse in Lebenden
organismus (Neuro-psychological Emission and Radio Processes in Living Organisms).

Quotes
The following are representative quotes:
“The term energy is applied in the characteristic ways to the ‘ego’ and to several phases of consciousness, and
equivalence is asserted between stimulus and its effects in sensation and imagination, without clarification of the
problem what common meaning may lie under these two applications of the term energy, and how equivalence may
be demonstrated.”
— N. Krainsky (c.1900), The Principles of Energy Psychology [4]

“The energy of ideas is that of the sensory impulse, solely; the greater the energy of the muscular contraction is due
to stored potential energy.”
— N. Krainsky (c.1900), The Principles of Energy Psychology [5]
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Krauss, Lawrence
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In hmolscience, Lawrence Krauss (1954-) (CR=5) is an American physicist and atheism
advocate—a frequenter of Atheism Reviews debates—noted for his 2012 book A
Universe from Nothing, wherein he contends to solve the Gottfried Leibniz’ circa 1700
posit “why is there something rather than nothing?”, the last of the so-called
“theologian trump cards”, according to Richard Dawkins, via recourse to quantum
vacuums. [1]

Quotes
The following are related quotes:
“Every atom in your body came from a star that exploded. And, the atoms in your left
hand probably came from a different star than your right hand. It really is the most
poetic thing I know about physics: You are all stardust. You couldn’t be here if stars
hadn’t exploded, because the elements - the carbon, nitrogen, oxygen, iron, all the
things that matter for evolution and for life - weren’t created at the beginning of time.
They were created in the nuclear furnaces of stars, and the only way for them to get into your body is if those stars
were kind enough to explode. So, forget Jesus. The stars died so that you could be here today.”
— Lawrence Krauss (2012), A Universe from Nothing: Why There is Something rather Than Nothing (pg. #) (Ѻ) (3:50)

“The belief that all of reality can be fully comprehended in terms of physics and the equations of physics is a fantasy.”
— George Ellis (2014), commentary on Krauss’ A Universe from Nothing (Ѻ)

References
1. (a) Krauss, Lawrence M. (2012). A Universe from Nothing: Why There is Something Rather Than Nothing. Free
Press.
(b) Albert, David. (2012). “On the Origin of the Everything: ‘A Universe from Nothing’, by Lawrence M. Krauss” (Ѻ),
The New York Times, Mar 23.

Videos
● Lawrence Krauss on Science Based Morality (2014) (Ѻ)
● Lawrence Krauss vs Michael Behe (2005) | Reviewed (Ѻ)

External links
● Lawrence M. Krauss – Wikipedia.
● A Universe from Nothing – Wikipedia.

Kremer, Richard
In animate thermodynamics, Richard Lynn Kremer (c.1960-) is an American science
historian noted for his 1990 PhD dissertation The Thermodynamics of Life and
Experimental Physiology, 1770-1880, in which he details the backdrop to the formation
of the Helmholtz school of thermodynamical physiology, typified by the seeming
triumph of energy based reductionism over vitalism, animal heat theories, etc., along
the way discussing thinkers such as German chemist Karl Mohr. [1] Kremer traces the
first use of the term “bioenergetics” to 1911 and tentatively classifies E. von Pfluger
and or Otto Warburg as the first “bioenergeticists”, for their supposed efforts to locate
the sources of free energy in organisms. [1]

Education
Kremer completed his BA at Goshen College and his MA and PhD at Harvard University.

References
1. Kremer, Richard L. (1990). The Thermodynamics of Life and Experimental Physiology, 1770-1880 (free energy, 3+
pgs; Helmholtz, 58+ pgs; animal heat, 96+ pgs). Harvard Dissertations in the History of Science. Garland Publications.

External links
● Richard Lynn Kremer (faculty) – Dartmouth University.

Kreuzer, Hans
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In human thermodynamics, Hans Kreuzer (c.1945-) is a Canadian atmospheric physicist
noted for his 2010 Thermodynamics textbook, co-written with Canadian physicist Isaac
Tamblyn, which includes a chapter section on economic thermodynamics, the material
of which is largely based on American physicist Wayne Saslow’s 1999 article “An
Economic Analogy to Thermodynamics”. [1]

Overview
In 2010, Kreuzer, in his his §8.6: Thermodynamics in Economics, chapter subsection to
his Thermodynamics, co-authored with Canadian physicist Isaac Tamblyn, seems to
make a "guessed" economic formulation of utility of economics modeled on the
internal energy U of thermodynamics, guided, it seems, by starting point the letter "U"
(Utility and "U" symbol of internal energy the same) similarity, i.e. the so-called "letter
rhyming derivation method"; an abstract section of which is as follows:

(add discussion)

See also
● List of thermodynamics textbooks that include human thermodynamics

References
1. (a) Kreuzer, H.J. and Tamblyn, Isaac. (2010). Thermodynamics (§8.6: Athletes: the Human Engine, pgs. 160-62; §8.6:
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Further reading
● Kreuzer, H.J. (1981). Nonequilibrium Thermodynamics and its Statistical Foundations. Clarendon Press.

External links
● Hans Kreuzer (faculty) – Dalhousie University, Nova Scotia, Canada.
● Kreuzer, H. J. (Hans J.) – WorldCat Identities.

Kriz, Ronald
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In thermodynamics, Ronald D. Kriz (1948-) is an American engineer noted for his in
depth work and online articles on graphical thermodynamics methods of Willard Gibbs,
James Maxwell (Maxwell’s thermodynamic surface), James Thomson (Thomson’s
thermodynamic surface), and the recent computer implementation of the latter in the
works of Daniel Charles Coy. [1]

Overview
In 2007, Kriz, in his “Thermodynamic Case Study: Gibbs’ Thermodynamic Graphical
Method”, began detailing some of the graphical thermodynamics representations of
Willard Gibbs; the following is an example of Kriz's illustrative work, which shows
Maxwell's graphical model based on Gibbs' original graphical method; information
highlighted in light blue shows a connection to the equation of state: [2]

(add discussion)

See also
● Vladimir Arnold
● Frank Wienhold
● William Cropper
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(b) Coy, Daniel Charles. (1993). "Visualizing thermodynamic stability and phase-equilibrium through computer
graphics", Ph.D. dissertation, Iowa State University.
2. Kriz, Ronald D. (2007). “Thermodynamic Case Study: Gibbs’ Thermodynamic Graphical Method: Envisioning Total
Derivatives of a Scalar Function with Two Independent Variables as Raised Surfaces and Tangent Planes.” Sv.Vt.edu.

External links
● Ronald D. Kriz – Virginia Tech.

Krockel, Carl
In human chemistry, Carl Krockel (c.1980-) is an English German-cultures scholar noted for []

Overview
In 2007, Krockel published his D.H. Lawrence and Germany: the Politics of Influence, the final
version of his PhD dissertation, wherein he gives a fairly decent synopsis of the interrelationship
and influence of German polymath Johann Goethe’s 1809 Elective Affinities (Die
Wahlverwandtschaften) on George Elliot, George Lewes, and Georg Lukacs, the key discussion of
which is as follows: [1]
“German culture played a dominate role in George Eliot’s life, beginning with her shift from
Evangelicism to free-thought when she studied German historical criticism of the Bible in the 1840s. Her lover George
Lewes acknowledge her contribution to his analysis of Die Wahlverwandtschaften in his pioneering biography of
Goethe and The Mill on the Floss shares similar scenes to those in Goethe’s novel. George Eliot may be thinking about
Die Wahlverwandtschaften in parts of her 1855 article ‘The Morality of Wilhelm Meister’, where she describes how
Goethe ‘quietly follows the steam of fact and of life; and waits patiently for the moral processes of nature as we all
do for her maternal process.’ George Eliot’s appraisal of Goethe as ‘the man who helps us to raise to a lofty point of
observation, so that we may see things in their relative proportions’ [see: advanced perspective] is comparable to
Georg Lukacs’s characterization of Goethe’s ‘consistently thought-out systemization of these relationships, contrasts
and nuances, and his ability to transform all these features into a vivid plot with can characterize them’. For Lukacs, in
the plot of Die Wahlverwandtschaften Goethe comes closest to the designs of the nineteenth-century realist novel, of
which Middlemarch is the supreme example.
The chemical theory [see: human chemical theory] is the structural backbone of Goethe and George Eliot’s
realism. Chemicals are only electively affined when their attraction excludes other chemicals. In his narrative Goethe
uses the framework of two pairs of lovers, whose attraction to different aspects of each other reveals their
psychological ‘properties’. Eduard and Charlotte are married, having known each other since childhood; the
Hauptmann arrives, and links up with Eduard in their horticultural plans while excluding Charlotte for being too
fanciful. Charlotte is satisfied by the arrival of the childlike Ottilie, and is also finding her own measured nature in
affinity with the Hauptmann’s. Meanwhile, Ottilie appeals to Eduard’s childlike side, but the Hauptmann finds her
ideas disturbing. And so the narrative continues.
In Middlemarch George Eliot systematically elaborates on what Goethe only suggests in Die
Wahlverwandtschaften, since each of her four characters is also bound to wider social relationships through affinity.”
Interestingly, Krockel also notes that English novelist and literary critic D.H. Lawrence (1885-1930) was “certainly
aware of Goethe’s theory of affinities, if only through reading of Ernst Haeckel’s account of it in The Riddle of the
Universe” and argues that Haeckel’s pantheism helped Lawrence break from his Christian upbringing, for a monism
based on the material universe. The Lukacs work mentioned above, to note, seems to be his 1968 Goethe and His
Age.

Education
Krockel completed his PhD, with a dissertation on “D.H. Lawrence and Germany: the Politics of Influence”, at the
University of East Anglia, Norwich, United Kingdom; which was published by Rodopi in book format in 2007. Krockel
taught at the University of East Anglia, and was a visiting professor at Seoul National University, South Korea. He is
currently working on a book on contemporary poetry and global politics.
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External links
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● Carl Krockel – Facebook.
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Kroeber, Alfred
In hmolscience, Alfred Kroeber (1876-1960) was an American cultural anthropologist
noted for []

Overview
In 1915, Kroeber, in his “Eighteen Professions”, listed eighteen propositions that in his
view embody history as a field of study; numbers fifteen and seventeen, shown below,
respectively, being the most contentious: [1]
“There are no laws in history similar to the laws of physico-chemical science.”
“The causality of history is teleological.”
American physical historian Morris Zucker comments on the last of these: [2]
“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.”

Cultural death
In 2009, Kroeber's 1944 theories of a society or cultural “dying”, described in what seem to be physical chemistry
terms, shown below, were cited by American physical chemist Thomas Wallace in his socioeconomic thermodynamic
theory of the rise and fall of civilizations [5]
“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.

Boas | Physical anthropology
Kroeber was a student of physical anthropology pioneer Franz Boas. Kroeber, according to Robert Pirsig, turned
against his mentor in respect to "values". [4] The following quotes seem to be indicative of this:
“The entity civilization has intrinsically nothing to do with individual men nor with the aggregates of men on whom it
rests. It springs from the organic, but is independent of it. The mental processes of groups of men are, after all, only
the collected processes of individuals reacting under certain special stimuli. Collective psychology is therefore
ultimately resolvable into individual human psychology, just as this in turn is resolvable into organic psychology and
physiology.”
“Civilization reacts to civilization, not to geography.”
“There are only individual minds. When these react on each other cumulatively, the process is merely physiological.”
(add discussion)

Reference
1. Kroeber, Alfred L. (1915). “Eighteen Professions” (pdf), Read at the Philadelphia meeting of the American
Anthropological Association; in: American Anthropologist, 17(2):283-88.
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External links
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Kronig, August
In thermodynamics, August Kronig (1822-1879) was a German physicist noted for his 1856 paper
“A General Theory of Gases”, in which he theorized on the translational motions of molecules, and
for his 1874 book The Existence of God and the Happiness of People, in which he discusses
concepts such as gravity, kraft, Charles Darwin, Arthur Schopenhauer, Anaxagoras, entropy and
particularly how the heat death theory of universal end mandates or not an initial universal
Creator, a topic centered around the existence of god.

Gas theory
Kronig, in his 1856 “A General Theory of Gases”, explained that: [1]
“The molecules of gas do not oscillate about definite positions of equilibrium, but that they move with constant
velocity in right lines until they strike against other molecules, or against some surface which is to them
impermeable.”
This view of 'stationary oscillating atoms', to note, seems to have been first outlined by Croatian thinker Roger
Boscovich who in his 1763 book Theoria Philosophiae Naturalis, outlined a ‘stationary atom’ theory, an atomic theory
which reasoned that at short range, atoms attracted each other, but that at longer range, atoms pushed each other
way, the latter aspect explaining gas pressure. This type of view, in loose sense, may have been taken up by French
chemist Antoine Lavoisier in which caloric particle moving into the interstices or spaces of the particles of bodies,
caused the overall body to expand, according to Boerhaave's law, but when the caloric particles were removed, it was
implied that the particles of the bodies returned to their original position, so to speak. In any event, Kronig's paper
spurred German physicist Rudolf Clausius into the writing of his 1857 famous paper “On the Kind of Motion which we
call Heat”, which launched the kinetic theory of gases and statistical mechanics.

The Existence of God and the Happiness of People
In his 1874 book The Existence of God and the Happiness of People, Kronig quotes extensively from the popular 1869
lecture “the forces of nature in their relationship” by German physicist-physiologist Adolf Fick who goes into detail
about the possible theological ramifications of heat death. The following is start-translation of a few pages
concerning thermodynamics discussion:
(386-390)
dem gegenüber eine eigenthümliche
Verstandesaftection, die ich Intelligenzblindheit nenne.
Wie die Farbenblindheit darin besteht, daß gewisse
Individuen gewisse Farben nicht zu erkennen vermogen,
so äußert sich die Intelligenzblindheit dadurch, daß die
davon Befallenen gewisse Manifestationen der
Intelligenz nicht zu erkennen im Stande find, und zwar
merkwürdigerweise gerade die allerfrappantesten und
imposantesten.

The peculiar to a Verstandesaftection, which I call
intelligence blindness. Like the color-blindness is that
certain individuals not to recognize certain colors
vermogen, it expresses the intelligence of blindness in
that the manifestations of which afflicted some of the
intelligence to recognize not able find, and oddly
enough, precisely the allerfrappantesten and impressive.

Einige Vorwürfe, welche Schopenhauer gegen den
Anthropomorphismus erhebt, möchte ich hier
zurückzuweisen versuchen. Derselbe soll (Parerga 2te
Auflage, Theil I Seite 127) ein kindlicher Gedanke sein.
Mit Rücksicht darauf, daß niit seltenen Ausnahmen allen
Erwachsenen durch die Erziehung zahlreiche Vorurtheile
eingeimpft werden, die dem kindlichen Alter noch fremd
find, halte ich diesen Vorwurf für gewichtlos, indem ich
den Abscheu vor dem Anthropomorphismus zu jenen
Vorurtheilen zähle.

Some allegations against the anthropomorphism which
Schopenhauer does, I would try here rejected. He is said
(Parerga 2nd edition, I share his page 127) a child's
thought. Considering the fact that NIIT rare exceptions,
all adults are instilled by the education many prejudices
to the child's age still find strange, I find this accusation
for weightless, as I am counting the horror of
anthropomorphism to those prejudices.

Ferner ist (eben da Seite 125 und 126) „das Phaenomen
einer Persönlichkeit, das heißt einer selbstdewußten
Individualität, die erst erkennt und dann dem Erkannten
gemäß will, uns ganz allein aus der auf unseren» kleinen
Planeten vorhandenen, animalischen Natur bekannt."
Diese Thatsache muß ich zugeben. Allein ich sehe darin
keinen Mangel, sondern einen Vorzug des
Anthropomorphismus. Alle beide einander diametral

It is also (just as page 125 and 126) "the phenomenon of
a personality, that is a selbstdewußten individuality that
recognizes first and then referred to the known wishes
us all alone from the post on our" small planet existing
animal nature. "This fact I must admit. But I see no lack,
but one advantage of anthropomorphism. Both of
diametrically opposing doctrines that one perfect, and
that no God exists, find the products of speculative
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entgegenstehenden Lehren, daß ein vollkommener, und
daß gar kein Gott eristirt, find Erzeugnisse speculativer
Philosophie. Und eben weil ich diese zur Erforschung der
Wahrheit für ungeeignet balte, weil ich ein confequenter
Erfahrungsphilofoph sein und bleiben will, bringe ich zur
Erklärung der' ganzen Welt überhaupt nur solche
Phaenomene und Kräfte zur Anwendung, die ich auf
unserem kleinen Planeten kennen gelernt habe. Wenn
Schopenhauer also behauptet, daß wir Menschen „nicht
nur nicht befugt, sondern nicht einmal fähig sind," uns
außer Menschen und Thieren auf der Erde uoch eine
andere Persönlichkeit zu denken, so kann ich darauf nur
erwidern, daß ich jene Befugniß und jene Fähigkeit für
mich dennoch in Anspruch nehme.

philosophy. And just because I to this search for truth
Bait will be unfit because I have a confequenter
Erfahrungsphilofoph be and remain, I bring to the
explanation of 'the whole world in general, only those
phenomena and forces the application that I've met on
our small planet. If so Schopenhauer claimed that we
humans " not only not authorized, but not even capable
of, "except us humans and animals on Earth uoch think a
different personality, I can only reply that I and those
powers that ability to me but to be eligible.

Endlich meint Schopenhauer, daß „der Drang des
geängsteten Menschen sich niederzuwerfen und Hülfe
anzuflehn in seiner häufigen und kläglichen Roth und
auch hinsichtlich seiner ewigen Seligkeit" die
wesentlichste Ursache des Gottesglaubens ist (Seite
128). Hierin wird er wohl Recht haben. Aber meine
Intelligenzhypothese trifft diefer Vorwurf nicht
(vergleiche Studie 5 über Beten). Es braucht ja auch nicht
gerade alles, was im Katechismus steht, falsch zu sein.

Finally, says Schopenhauer, that "the urge of the
anguished people prostrate themselves and help
anzuflehn in his frequent and lamentable Roth and also
of his eternal salvation," the most important cause of
belief in God is (page 128). In this he is probably right.
But my intelligence hypothesis inapplicable Diefer
allegation (see study 5 on prayer). It need not just
everything in the Catechism to be wrong.

Was noch die Geschichte des Anthropomorphismus
betrifft, so ist, wie ich aus Schopenhauer (die Welt als
Wille, dritte Auflage, Theil 2 Seite 369) entnehme,
Anaragoras der Erste gewefen, welcher „das uns blos aus
der animalischen Natur bekannte und auf ihre Zwecke
allein berechnete Hülfsmittel einer Intelligenz herbeizog,
welche von außen hinzukommend, die ein Mal
vorhandenen und gegebenen Naturkräfte und deren
Gesetze schlau benutzte, um ihre, diesen eigentlich
fremden Zwecke durchzusetzen."

What still concerns the history of anthropomorphism,
then, as I from Schopenhauer (The World as Will, third
edition, part 2 page 369 gather), Anaxagoras gewefen
the first to which "the well-known to us only from the
animal nature and their purpose calculated only aids an
intelligence herbeizog, which are added from outside,
which used a time available and given the forces of
nature and its laws smart to her to enforce this really
strange purposes. "

167. Gin unhaltbarer Beweis für die Entstehung der Welt 167th Gin untenable evidence for the origin of the world
durch einen Schöpfungsact. 1873.
by an act of creation. 1873rd
Anter der Ueberschrift „die Entwickelung der Welt nach
einem stabilen Endzustande" heißt es im Ausland 1872
Nummer 41 Seite 979:

Anter the heading "the development of the world to a
stable final state is" both abroad in 1872 number 41
page 979:

„ . . . . Fick schließt dabei, indem ihm das Eintreten jenes
Endzustandes der sogenannten Entropie als bewiesen
feststeht, daß es ein Etwas geben müsse, welches außer
oder über der Welt stehe. Denn — so überlegt er — da
die Entwiöelung der Welt einem Endzustand der Ruhe
zustrebt, so kann die Welt nicht von Ewigkeit her
gewesen sein, weil gerechnet von jenem unendlich lange
vergangenen Augenblicke an bis zur Gegenwart eine
Ewigkeit verflossen ist, und darum jener Endzustand
schon längst, eigentlich schon unendlich lange
eingetreten sein müßte. Die Gegenwart aber zeigt jenen
Zustand nicht; also muß die Welt einen Anfang
genommen haben, d. h. es kann die Ursache ihrer
Entstehung nicht in ihr selbst liegen."

". . . . Fick does this by him showed that the occurrence
of so-called final state of entropy as it is clear that
something had to give it one that stand outside or above
the world. Because - as he thought - since the
Entwiöelung the world tends towards a final state of
rest, so the world can not have always been a part, as is
expected elapsed from that infinitely long past to the
present moment an eternity, and therefore that the final
state already long ago, would have to be actually already
occurred infinitely long. The presence, however, shows
that state does not, so the world must have had a
beginning, that it may be the cause of their origin does
not lie in itself. "

Ich halte diesen Schluß für neu. Da ein Schöpfungsact
natürlich einen Schöpfer voraussetzt, und da auck ich
über die Existenz eines Schöpfers eine eigenthümliche,
von derjenigen anderer exacter Forscher abweichende
Ansicht mir zueigen gemacht habe, so mußte mich Fick's

I consider this the end for new. As an act of creation, of
course, presupposes a Creator, and as I Auck about the
existence of a creator of a peculiar, differing from that of
other researchers of exact view I had appropriated, so I
had to interest Fick's very end. First, I wish, however, to
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Schluß sehr interessiren. Zunächst wünschte ich indessen
Gewißheit darüber zu erlangen, ob jener Schluß wirklich
von Fick herrührte, oder ob nicht der ungenannte
Verfasser des Aufsatzes im Ausland Fick etwa
mißverstanden hätte. Sehr freute es mich, bei der
Erforschung dieser Frage die vortrefflichen populären
Vorträge Fick's, betitelt: „die Naturkräfte in ihrer
Wechselbeziehung" (Würzburg 1869) kennen zu lernen.
Es heißt dort auf Seite 69 und 70:

obtain certainty as to whether that conclusion really
stemmed from Fick, whether or not the anonymous
author of the paper had misunderstood abroad ****
around. Very, I was pleased when researching this issue,
the excellent Fick's popular lectures, entitled "the forces
of nature in their relationship" (Würzburg, 1869) meet
you. It says on page 69 and 70:

„Clausius hat unter der Bezeichnung des zweiten
Hauptsatzes der mechanischen Wärmetheorie einen Satz
aufgestellt und begründet, der die vorliegende Frage
endgültig zu beantworten gestattet."

"Clausius's under the name of the second law
established the mechanical theory of heat and justified a
sentence that allows this question to be answered
definitively."

„Leider kann ich diesen merkwürdigen Satz hier nicht
entwickeln, da dies nicht wohl ohne Anwendung des
mathematischen Calculs angeht. Ich kann daher nur
ohne Beweis die Behauptung aufstellen: Wenn der in
Rede stehende zweite Hauptsatz der mechanischen
Wärmetheorie ganz allgemein gültig ist, und namentlich
auch Anwendung erleidet auf Temperaturen, wie sie an
der Sonne und an anderen vielleicht noch heißeren
Himmelskörpern stattfinden, dann können wir ganz
allgemein für das ganze Universum, nicht etwa bloß für
das Sonnensystem, die Behauptung aufstellen, daß die
einmal in Wärme verwandelte mechanische Spannkraft
nie ganz in solche zurück verwandelt werden kann, und
da die erstere Verwandlung fortwährend stattfindet, so
müßte zuletzt alle Kraft im Universum die Form der
Wärme.annehmen, und es müßten zugleich alle
Temperaturdifferenzen in der Welt ausgeglichen
werden. Die ganze Kette der physikalischen Vorgänge im
Universum könnte alsdann unmöglich ein in sich
zurückkehrender Cyklus sein, bei dessen immer
wiederholtem Ablauf das Universum als Ganzes in einem
ewig gleichbleibenden Zustande beharrte. Vielmehr
käme dem Universum als solchem im Ganzen ein nach
einem Ziele strebender Entwicklungsprozeß zu."

"Unfortunately I can not here develop this strange
statement, since this does not concern probably without
the application of the mathematical calculus. I can
therefore only establish without proof of the assertion: If
the discussed second law of thermodynamics is quite
universal, and especially application suffers at
temperatures as they take place in the sun and in other,
perhaps even hotter celestial bodies, then we can up in
general for the whole universe, not only for the solar
system, the claim that the once transformed into heat,
mechanical clamping force can never be entirely
transformed into such returns, and since the former
change constantly taking place, most recently, all power
would have in the universe the shape of the
Wärme.annehmen, and it must at the same time all
temperature differences in the world can be
compensated. The whole chain of physical processes in
the universe could then possibly be returning in a cycle
itself, persisted in the end always repeated the universe
as a whole is in a constant state forever. Rather, the
universe would come as such on the whole, one after an
aspiring goals development process. "

„Das Ziel wäre aber, wie schon gesagt, die Ausgleichung
aller Temperaturunterschiede, also — im Sinne eines
organischen Wesens — der allgemeine Tod. Dieser finale
Zustand, der dann freilich ewiger Fortdauer fähig ist,
würde aber nach Verfluß einer endlichen Zeit nahezu
erreicht werden, von jedem beliebigen Anfangszustande
an gerechnet, der nicht unendliche Geschwindigkeiten
oder unendliche Zerstreuung der Materie im Raume
einschließt d. h. von jedem Anfangspunkte an gerechnet,
der überhaupt gedacht werden kann. Es müßte also
umgekehrt der finale Zustand schon erreicht sein, wenn
die Welt von Ewigkeit her da wäre."

"The goal would be, as I said, the equalization of
temperature differences, that is - in the sense of an
organic being - the general's death. This final condition,
then, of course eternal continuance of which is capable,
would be but reached after the lapse of a finite time,
almost, from any initial state counted as non-infinite
speed and infinite distribution of matter in space,
including means expected from any initial points in the
can be thought at all. It would therefore reverse the final
state to be reached with the world of eternity there
would be."

„Wir sehen uns somit am Schlusse unserer
Betrachtungen vor folgende bedeutsame Alternative
gestellt: entweder sind bei den höchsten, allgemeinsten
und fundamentalsten Abstraktionen der
Naturwissenschaft wesentliche Punkte übersehen, oder
— wenn diese Abstraktionen vollkommen streng und
allgemein gültig sind — dann kann die Welt nicht von
Ewigkeit her da sein, sondern sie muß in einem von
heute nicht unendlich entfernten Zeitpunkt durch ein in
der Kette des natürlichen Causalnexus nicht begriffenes

"We see, therefore, at the end of our discussion made
the following important alternative: either at the
highest, most general and most fundamental
abstractions of science overlooked essential points, or if these abstractions are quite strict and universal - it can
not the world of eternity time ago there, but it must be
in one of today is not infinitely remote date by a not in
the chain of the natural causal nexus grasped event were
to say, by an act of creation. "
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Ereigniß d. h. durch einen Schöpfungsakt entstanden
sein."
Eigentlich sollte mir der Fick'sche Schluß, welcher die
auch von mir in ähnlichem Sinne behauptete
Nothwendigkeit eines Schöpfers darzuthun bestimmt ist,
sehr gefallen. Dennoch muß ich gestehen, daß er mir
unhaltbar zu sein scheint, und zwar aus dem sehr
einfachen Grunde, weil sich ganz derselbe Schluß nicht
allein in Beziehung auf den finalen Zustand der Welt,
sondern ebenso gut hinsichtlich jedes beliebigen
historischen Ereignisses der Zukunft oder der
Vergangenheit machen läßt. Das folgende Beispiel mag
dies zeigen.

Actually, I should end Fick, who also claimed to me in a
similar sense of necessity of a Creator is intended to
show, very much. However, I must confess that it seems
to me to be untenable, and indeed for the very simple
reason, that is exactly the same conclusion, not only in
relation to the final state of the world, but equally well in
terms of any historical event in the future or the past can
be done. The following example may illustrate this.

Napoleon der Dritte ist im Jahre 1873 gestorben. Das
bezeichnete Iahr ist von jedem beliebigen früheren Iahre
um eine endliche Zeitstrecke entfernt, vom Iahre 1000
zum Beispiel 873 Iahre, vom Jahre 1000 vor Christi
Geburt 2873 Iahre und so weiter. Nimmt man nun an,
die Welt existirte schon seit Ewigkeit, so wäre von dem
unendlich weit entfernten Anfaugsmomente der Welt an
bis zum Tode Napoleons des Dritten eine unendlich
lange Zeit verflossen, und das letztere Ereigniß müßte
also nicht erst im Iahre 1873, sondern schon unendlich
lange Zeit vorher eingetreten sein.

Napoleon the Third died in 1873. The year is designated
by any previous year, at a finite stretch of time away
from the year 1000 as 873 years, from 1000 BC 2873
years, and so on. Assuming now that the world existed
since eternity, there would be passed by the infinitely
distant Anfaugsmomente the world until the death of
Napoleon III a long time, and the latter event should
therefore not only in the year 1873, but has infinitely
long before his time occurred.

Wenn wir die Formel kennten, aus der sich das Iahr
berechnen ließe, in welchem bei Zugrundelegung der
Clausius'schen Theorie der letzte Organismus sterben
muß, und wenn wir nach jener Formel für den Eintritt
des

If we knew the formula, from which the year calculated
on the basis of what could be Clausius theory must die,
the last organism, and if we are to that formula for the
entry of

Education
Kronig was a founding member of the Berlin Physical Society.

References
1. Krönig, August. (1856), "Grundzüge einer Theorie der Gase" (A General Theory of Gases), Annalen der Physik, 99:
315-322.
2. (a) Kronig, August. (1874). The Existence of God and the Happiness of People: Materialistic Experience Philosophical
Studies, in particular on the Question of God and Darwinism, over the selbstbeglückungstrieb as the foundation of
Morality and Life-Wisdom and practical about the main teachings of Kant and Schopenhauer (Das dasein Gottes und
das Glück der Menschen: materialistisch-erfahrungsphilosophische studien, insbesondere über die Gottesfrage und
den Darwinismus, über den selbstbeglückungstrieb als Fundament der Lebensweishëit und praktischen Moral und
über die Hauptlehren Kant's und Schopenhauer's) (Fick, 22+ pgs; Clausius, Warmetheorie, pgs. 388, 453; Darwinismus,
pgs. 71-81, etc.; atome, 236; Goethe, 7, 80, 115, 154, 311, 340-41, 420; Gravitation, 141, 456; dynamic kraft, 329;
energie, pgs. 443, 456; molecule, 329). Berlin: E. Staude.
(b) Fick, Adolf. (1869). “the forces of nature in their relationship”, Würzburg.
(c) Adolf Eugen Fick – Wikipedia.
3. Smith, Crosbie. (1998). The Science of Energy (pg. 241). University of Chicago Press.

External links
● August Krönig – Wikipedia.

Ksenzhek, Octavian

2896

Hmolpedia

In hmolscience, Octavian S. Ksenzhek (c.1945-) is a Russian bio-electrochemist noted,
in economic thermodynamics, for his 2007 Money: Virtual Energy: Economy through
the Prism of Thermodynamics, wherein he models economics systems
thermodynamically and people as molecules.

Overview
In 2007, Ksenzhek, in his Money: Virtual Energy: Economy through the Prism of
Thermodynamics, argued that economy, modeled as an irreversible thermodynamic
system, performs work necessary for functioning of society, at the expense of the
dissipation of energy. The following is Ksenzhek's two cultures dissection of the
economics and thermodynamics divide issue:
“The grandiose building of modern human knowledge, growing before our eyes with
impressive acceleration, shows now some features that resemble the story of the
construction of the Babylon Tower. As time goes on, the specialization of science
becomes deeper and deeper, so that the ‘builders’ of its different domains lose the ability to understand each other.
It is happening because the division of science into different branches is artificial and reflects its preceding path of
development rather than the natural interlinks or similarities between the phenomena that they deal with.
Economics and thermodynamics represent just one example of this kind. They are located far enough from each
other on the tree of science that their branches do not intersect. Students of both disciplines are mostly ignorant of
ideas and methods of the other side. Specialists in both sciences publish their works in different journals and do not
assemble together at common conferences.”
Building on the work of Frederick Soddy, namely his 1926 book Virtual Wealth and Debt, with passing mention of
Herbert Spencer, Vilfredo Pareto, and Ilya Prigogine, Ksenzhek argues that "money" plays a fundamental role of
virtual energy specific for economic processes and makes possible the mutual coupling of energy flows distinct in
their nature. [2] Although Ksenzhek supports the application of thermodynamics in economics, he objects to its use in
political thermodynamics.

Human molecules
In relation to the concept of the human molecule, Ksenzhek correctly states that: "the economy of mankind is a very
large and extremely complicated system: people are the 'molecules' of which it consists", and "various associations of
people constitute its structural components." [1]

Working medium
In terminological analogy to French physicist Sadi Carnot's 1823 "working substance" and German physicist Rudolf
Clausius' 1850 "working body", Ksenzhek correctly outlines the view of what he calls a “working medium”.
Specifically, he gives a very basic neurochemical human thermodynamic view in which endorphins, i.e. the body’s
natural pain killer and mental high chemical, in low concentrations exert a strong influence on the processes of the
nervous system, particularly in the pleasure center. Thus, he concludes that endorphins play a key role in the hidden
processes of basic human motivations and that in the economic system, humans act as “active agents” coupling
technology and “virtual energy flows”. [1]
Subsequently, according to Ksenzhek, the modern economy exploits the various endorphin channels with everyincreasing intensity, via advertising, commercials, the image in the mind of becoming sexier with a certain product,
e.g. a new car, or new technology. In this manner, “a whole arsenal of various means is set into action to inspire
people to incessantly wish for something. Such a state of people is necessary for their efficient functioning as the
“working medium” of the economic cycle. In order to keep people excited, powerful advertising is used. As a rule, it
appeals to the subconscious rather than reason." [1]

Education
Ksenzhek has a DrSci and PhD in something. Ksenzhek in 2007 was head of the Laboratory of Bioelectrochemistry at
the Ukrainian State University for Chemical Technology, Dniepropetrovsky. He is the author of three books, including
the 1998 Plant Energetics, on the thermodynamics of energy processes in plants, their interconnection and
arrangement, and the estimation of intrinsic energy needs of the plant connected with performing various
physiological functions. [3]
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Further reading
● Ksenzhek, Octavian. (2010). “Quid est Homo?”, Mar 01, Knol.
● Energy & Humankind: a Tentative Step in Bringing Together Science and Humanities – Blogspot.com.

Kubo, Ryogo
In thermodynamics, Ryogo Kubo (1920-1995) was a Japanese mathematical physicist,
known commonly as a pioneer of non-equilibrium statistical mechanics. Kubo’s 1976
Thermodynamics discusses the usage of the term free enthalpy as well as the history of
the term bound energy. [1] His work, according to Russian physical chemist Georgi
Gladyshev, supposedly, has been influential to the Russian school of thermodynamics,
particular in complex systems thermodynamics. [2] Kubo was 1977 winner of the
Boltzmann Medal; another notable winner is Eugene Stanley (2004), the so-called
coiner of “econophysics”. [3]
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Kuhn, Thomas
In science, Thomas Kuhn (1922-1996) was an American physicist and noted "paradigm
change" science historian noted for his 1957 article “Energy Conservation as an
Example of Simultaneous Discovery” on the history of the discovery of the conservation
of energy, the philosophical framework of which he used as the model for his most
famous 1962 book The Structure of Scientific Revolutions, wherein he outlines a general
theory of how "scientific revolutions" occur.

Energy conservation | simultaneous discovery
Kuhn's 1957 article “Energy Conservation as an Example of Simultaneous Discovery”
famously categorizes twelve possible candidates for the claimant of the "discoverer" of
the conservation of energy, dividing the aspirants into three groups of descending
order of legitimacy:
Conservation of energy
● Robert Mayer
● James Joule
● Ludwig Colding
● Hermann Helmholtz
Mechanical equivalent of heat
● Sadi Carnot
● Marc Seguin
● Carl Holtzmann
● Gustave Hirn
Conservation of force
● Karl Mohr
● William Grove
● Michael Faraday
● Justus Liebig
In article, which is fairly detailed, in depth, and dense, as far as history of thermodynamics articles go, Kuhn looked to
discern the trigger factors behind scientific discovery, by studying the behind the scenes historical details to the
discovery of the mechanical equivalent of heat (via Joule) and the conservation of energy (via Mayer), and the
conservation of force (via Helmholtz) [1]
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Kuhn's most frequently-cited work is 1962 The Structure of Scientific Revolutions, in which he popularizes the idea of
a paradigm shift. [2] In interview, Kuhn, commented on his undergraduate course with Philipp Frank and graduate
course with Percy Bridgman, stating that: [3]
“I’ve always rather liked thermodynamics; that sense of a subject which is largely mathematical but which gives you
important physical consequences is a strange, tasteful experience.”

Trigger factors
In thermodynamics, he is most noted for his classic 1959 essay “Energy Conservation as an Example of Simultaneous
Discovery”, in which he sought to discover the source of the phenomenon called simultaneous discovery, arguing that
between 1832 and 1854 twelve scientists—above all, Robert Mayer, James Joule, Ludwig Colding, and Hermann
Helmholtz—all “grasped for themselves” the essential elements of the concept of energy and its conservation. In this
context, Kuhn asked why these ‘elements’ became accessible at that time, thereby seeking to identify not the
innumerable ‘prerequisites’ of the principle of energy conservation, but rather what he called ‘trigger factors’. [1]

Education
Kuhn completed his BS (1943), MS (1946), and PhD (1949) in physics at Harvard University. He later taught history of
science at Harvard and philosophy at the University of California, Berkeley.
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Kulakowski, Krzysztof
In hmolscience, Krzysztof Kulakowski (c.1950-) is a Polish physicist noted for a number
of publications and lectures, beginning in circa 2005, in sociophysics.

Overview
In 2007, Kulakowski, in his chapter “Around the Gap between Sociophysics and
Sociology”, defined Serge Galam as “one of the leading authors in sociophysics”. [1] In
2008, Kulakowski, “Sociophysics: an Astriding Science”, focused on asking if the second
law of thermodynamics can be useful in the social sciences”, which he does not seem to
think is the case. [2] In 2013, Kulakowski, in query about if he would be interested in
being on the JHT review board, commented the following: [3]
“I would accept it willingly, but the problem is that I deeply do not believe that
thermodynamics can be fruitful in solving social sciences, where I work.”
See objections to human thermodynamics for more on these types of opinions.
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2. Kulakowski, Krzysztof. (2008). “Sociophysics: an Astriding Science” (abs), May 26, ArXiv.
3. Kulakowski, Krzysztof. (2013). "Email communication with Libb Thims", May 14.

Videos
● Kulakowski, Krzysztof. (2009). “Contagion of Norm Breaking vs the Number of Righteous People”, Lecture, Jun 9.
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● Kulakowski, Krzysztof – WorldCat Identities.

Kulpe, Oswald
In hmolscience, Oswald Kulpe (1862-1915) was a German psychologist noted, in
psychological thermodynamics, for his 1895 discussions on how the law of the
conservation of energy relates to mental processes. [1]

Education
Kulpe was a residual product of the Helmholtz school. Specifically, Kulpe was a student
of German physician Wilhelm Wundt at the University of Leipzig, and Wundt, in turn,
had previously studied with Johannes Muller and been an assistant to German physicist
Hermann Helmholtz, one of the three central developers of the theory of the
conservation of force or energy.

Quotes
The following are related quotes:
“It would thus make no difference whether a quantum of mental energy inserts itself
into the course of the material process or not: the law of the conservation of energy as formulated hitherto would
not be impaired.”
— Oswald Kulpe (c.1900), cited by Carl Jung [2]
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Kummel, Reiner
In hmolscience, Reiner Kummel (1939-) is a German theoretical physicist noted, human
thermodynamics, for his 2011 book The Second Law of Economics: Energy, Entropy, and
the Origins of Wealth, in which he argues that we need to begin to incorporate energy
and entropy thinking into economics; albeit a derivation that his nearly empty.

Overview
In the late 2000s, Kummel began teaching a course on economics and thermodynamics,
which resulted in the 2011 book The Second Law of Economics: Energy, Entropy, and the
Origins of Wealth, in which he argues that we need to begin to incorporate energy and
entropy thinking into economics. Kummel’s central thesis, which he calls the second law
of economics, is that wealth creation by energy conversion is accompanied and limited
by polluting emissions that are coupled to entropy production. He argues that we need
to begin teaching students about the basics of economic thermodynamics, if we are to
avoid, the shrinking of natural resources, environmental degradation, and increasing
social tensions. [1]

Thermodynamics
Kummel’s first paper on thermodynamics and economics was the 1977 “Energy and Economic Growth” (“Energie und
Wirtschaftswachstum”), followed up by the 1980 book Growth Dynamics of the Energy-dependent Economy and the
1984 book Energy and Justice (Energie und Gerechtigkeit). In circa 2005, Kummel began teaching a course on
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“Economics and Thermodynamics”, at University of Wurzburg, with notes about the energy slave concept, among
other topics, soon thereafter.

Education

Kummel completed his BS in physics in 1964 at the Technische Hochschule
Darmstadt and PhD in physics, thesis thesis “Film Thickness dependent
quantization effect in tunnel junctions; Studies on the intermediate state and
mixed state of superconductors, type I and II” (“A. Schichtdicken-abhängiger
Quantisierungseffekt in Tunnelkontakten ; B. Untersuchungen zum
Zwischenzustand und gemischten Zustand von Supraleitern I. und II.”), in 1968
at the University of Frankfurt/Main, based on thesis research done under
American theoretical physicist and electrical engineer John Bardeen at the
University of Illinois, Urbana. Since 1974, Kummel has been a professor of
theoretical physics at the University of Wurzburg, Germany. [2] Kummel went
into semi-retirement in 2004.

References
1. Kummel, Reiner. (2011). The Second Law of Economics: Energy, Entropy, and
of Economics, the result the product of the Origins of Wealth (abs). Springer.
lecture notes for a course he taught
2. Reiner Kummel (biography) – Physik.uni-Wuerzburg.de.
Left: Kummel's 2011 The Second Law
for several years on economics and
thermodynamics.

Videos

● Kummel, Reiner. (2012). “The Second Law of Economics, Energy, Entropy and the Origins of Wealth” (Ѻ),
Association for the Study of Peak Oil and Gas, May 30-Jun 1.

External links
● Reiner Kummel (faculty) (German → English) – University of Wurzburg.

Kurzweil, Ray
In hmolscience, Ray Kurzweil (1948-) is an American computer technology inventor
and futurist noted for his 2000 The Age of Spiritual Machines: When Computers Exceed
Human Intelligence, wherein he asks “how do we reconcile the emergence of
intelligent life with the law of increasing entropy?”, and attempts alternative answers
to this query, and his follow-up 2005 The Singularity is Near: When Humans Transcend
Biology, wherein he digs into similar type of mind-brain modern science type problems.
The following is a representative quote from the latter: [2]
“If we were magically shrunk and put into someone’s brain while she was thinking, we
would see all the pumps, pistons, gears and levers working away, and we would be
able to describe their workings completely, in mechanical terms, thereby completely
describing the thought processes of the brain. But that description would nowhere
contain any mention of thought! It would contain nothing but descriptions of pumps,
pistons, and levers!”
— Gottfried Leibniz (c.1700)

References
1. Kurzweil, Ray. (2000). The Age of Spiritual Machines: When Computers Exceed Human Intelligence (pg. #). Penguin.
2. Kurzweil, Ray. (2005). The Singularity is Near (Leibniz quote, pg. #). Penguin.

External links
● Ray Kurzweil – Wikipedia.

Kurzynski, Michal
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In science, Michal Kurzynski (1946-) is a Polish physicist noted for []

Overview
In 2006, Kurzynski, in his The Thermodynamic Machinery of Life, attempted to outline
thermodynamics of the biophysical processes occurring at the subcellular level, going
beyond the earlier models of Erwin Schrodinger (What is Life?, 1944), John Neumann
(automaton theory, 1948), and Ilya Prigogine (far-from-equilibrium dissipative
structure theory). Kurzynski defines biophysics as the “physics of animate matter” (see:
defunct theory of life) framed around what he calls the principle of mechanical
determinism, which he defines as:
“The law of motion and the state of the physical system at a given moment of time
unambiguously and uniquely determine the state of the system at all other moments
of time both in the future and in the past.”
Some of the topics presented in The Thermodynamic Machinery of Life, were touched on more briefly in his 2003
book Introduction to Molecular Biophysics, co-written with Jack Tuszynski. [2]

Education
Kurzynski completed his PhD in solid state physics in 1973 at the University of Polzna, Poland and in 1981 became a
physics professor there. He has worked with Hermann Haken in Stuttgart and with Manfred Eigen in Gottingen,
Germany. His main research interests have been in the theory of phase transitions in solids, the statistical physics of
far from equilibrium, and recently the statistical theory of biological processes.

References
1. Kurzynski, Michal. (2006). The Thermodynamic Machinery of Life. New York: Springer.
2. Tuszynski, Jack A. and Kurzynski, Michal. (2003). Introduction to Molecular Biophysics. CRC Press.

Further reading
● Thims, Libb. (2007). Human Chemistry (Volume Two) (Kurzynski, pg. 667). Morrisville, NC: LuLu.

External links
● Michal Kurzynski (about) – Adam Mickiewicz University.

Kutner, Ryszard
In hmolscience, Ryszard Kutner (1947-) is a Polish physicist noted for his 2000s to
present work in organizing and initiating econophysics and sociophysics in Poland.

Econophysics | Sociophysics
In the late 1990s, Kutner began to become an invited lecturer in various physics based
humanities subject matters, such as at the: Joel Lebowitz group, Theoretical Condensed
Matter Physics, Center for Mathematical Sciences Research, Rutgers University, US
(1999); the Eugene Stanley group, Center for Polymer Studies, Department of Physics,
Boston University (1999); the Wolfgang Weidlich group, Faculty of Physics, University
of Konstanz, Germany (2002); and the Katarzyna Sznajd-Weron group, Institute of
Physics, Wrocław University (2010).
In circa 2000, Kutner became co-organizer and the secretary of the Polish Physical
Society Section of Physics in Economy and Social Sciences. (Ѻ) In 2004, Kutner became
a co-organizer of the periodic Polish symposiums on Physics in Economics and Social
Sciences. Currently, Kutner is the professor and the Chair of Econophysics and
Sociophysics Group in Division of Biomedical Physics, Faculty of Physics, University of Warsaw.
In 2006, Kutner began heading the Econophysics and Sociophysics: Students Seminar (see: hmolscience courses),
An interdisciplinary and panoramic seminar (Ѻ) showing how the various academic centers and research methods
used in physics or related are used in areas such as economics and sociology; speakers are doctoral researchers and
experienced researchers; learn and discuss the concepts, theories, models, methods and techniques, especially
interdisciplinary, applied in the wider physics as well as in economics and sociology to the study of complex systems
mainly. In addition, the development of the ability to analyze a variety of empirical data which is manipulated in
these areas. (Ѻ)

Education
Kutner completed his MS in physics in 1970, his PhD in physics in 1977, and his habilitation in physics all at the
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University of Warsaw.

References
1. Ryszard Kutner (about) – Faculty of Physics, University of Warsaw.

External links
● Ryszard Kutner – Google Scholars.
● Econophysics group of Ryszard Kutner – Science24.com.

L
In symbols, L is the symbol for length, which has the units if meters. The symbol
L in colloquial usage is often associated with love as in the "L word", a depiction
of which is shown adjacent in flames. The subject of combustion, heat, flames
(or fire), light in respect to the human passions, naturally enough, is at the heart
of human chemical thermodynamics, and the physical humanities in general.
One of the first formulas for love is the following:

as done by Italian natural philosopher Francesco Algarotti, in his Newtonianism
for the Ladies, wherein he employed the inverse square law to calculate the
power of attraction between a pair of separated lovers".

External links
● L – Wikipedia.

A depiction of the letter "L", which is
often associated with love, as in the "L
word", in flames.

La Cerra, Peggy
In hmolscience, Peggy La Cerra (c.1959-) is an American evolutionary psychologist and
neuroscientist noted, in psychological thermodynamics, for her 1996 energy theory of
depression or “energetic model of the mind”, a mixture of evolutionary psychology,
neuroscience, thermodynamics, and Freudian id-ego-superego psychodynamics.

Overview
In 1996, La Cerra began to glean her general theory that: “despite our differences, we
are all the handiwork of the energetic universe, and each of us—and everything in the
world around us—manifests its laws; and that everything is and always has been at one
with the universe”, during the tail end of her undergraduate and graduate studies in
the psychology and neuroscience of depression. She explains her awaking to this
viewpoint as follows: [7]
“My awakening to this truth came like a bolt of lightning on a gray winter’s day in
Southern California. It was January 9, 1996, and I was pacing the floor of my tiny apartment, adjacent to the
University of California, Santa Barbara. I had been working on the same research problem for months, trying to
understand the complex group of phenomena we call ‘depression’ within the existing framework of evolutionary
psychology. This school of thought held that the mind is a collection of separate problem-solving instincts, each one
arising from a separate brain circuit that had solved a specific survival or reproductive problem for our ancestors. I
had spent years of graduate and postdoctoral study doing research guided by this model, but I now felt deeply
troubled by it. I just couldn’t fathom how a bunch of separate instinctual circuits could possibly produce the
seemingly orchestrated series of physical, psychological, and behavioral changes that make up a clinical depression.”
She then gives an overview of her experience and research in depression:
“Depression was a problem I knew something about. As a graduate student in neuroscience, I had spent years
studying the characteristics of the dopamine system, one of the major neurotransmitter systems implicated in this
condition. And long before that, I had a deluxe crash course — a severe episode of depression that had, over a
frighteningly short period of time, systematically siphoned off my will to live.”
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La Cerra goes on to explain how her deluxe crash course in depression occurred when she was about twenty and
mother, aunt, favorite cousin, and first boyfriend all died within a short period and that this sent her into a deep
immobilizing depression, during which time she lost her period, stopped socializing, and was in a sort of undead
holding pattern without a will to exist:
“At first I simply felt odd — a little sad and unable to think clearly, with a diminished sense of self. But then
everything spiraled downward. I was constantly tired but couldn’t sleep. I tried to eat, but my favorite foods tasted
like cardboard. Nothing felt pleasurable and, perhaps more disturbing, nothing felt painful. It was like being slowly
embalmed. The sensory world faded, and nothing interested me. I stopped socializing and eventually lost the
motivation to get out of bed. Finally, my periods stopped, and I was in a kind of holding pattern — not quite dead but
not really alive. It was a profound experience — nothing like a set of instincts gone awry. It was more like a single plug
had been pulled, and the vital force within me was draining out.”
Back to her 1996 research query, she describes her energetic-view-of-the-mind epiphany as follows:
“As I stared out the window, trying to find the right words and feeling the downward pull of my heart, my mind
flickered back to my research problem about depression. Suddenly, something snapped into place. The depression I
was beginning to experience wasn’t the result of ancient problem-solving instincts gone awry, as the evolutionary
psychologists had claimed. Nor was it an illness or a chemical imbalance, as the psychiatric community claimed. What
was becoming clear in that moment was that depression is a potentially lifesaving adaptive response — a kind of
dormancy. Suddenly I understood that there is an energetic calculus in our brains and minds that effects this
downward shift: When our intelligence system perceives that there is not much to gain by carrying on with the tasks
of life — when we are overcome by too much loss or are facing a period of too little gain — we get ‘depressed.’ By
the same token, the seasonal shutdown psychiatrists call seasonal affective ‘disorder’ is actually a normal, if
uncomfortable, recalibration for the energetically barren winter months that our species confronted during our
ancestral past. This kind of motivational downshifting forces us to radically reconfigure our lives and our selves in an
effort to keep us energetically solvent. My brain was shutting down my motivational system to keep me from wasting
any more behavioral energy on a dead-end path.”
In this statement we see a fairly well-formed philosophy, the idea that happenings such as states of depression can
be quantified energetically and thus eventually in thermodynamic terms, in what be classified along the same lines as
Austrian psychologist Sigmund Freud’s 1895 “A Project for Scientific Psychology”, wherein he outlined his epiphany of
a future chemical thermodynamics based psychology, framed in the Helmholtz terms 'bound energy' and 'unbound
energy' in a physical-psychological sense, a subject that eventually became psychodynamics (or energy psychology, as
it is sometimes called). In any event, La Cerra goes on to describe the period of intellectual breakthrough and growth
that follows as such:
“Like a person starving in the desert who rejoices when he comes across a succulent tuber poking out of the ground, I
went from sliding into a depression to being launched into a state of elation. I had 20 years of accumulated
experimental knowledge about the mind and brain and almost 40 years of life experience to be resolved through the
lens of this energetic model, and with this huge energetic boost, my own mind wasted no time. For the next weeks
and months, I hardly slept as I was bombarded with hundreds of insights into how our intelligence system is designed
to solve our behavioral challenges. A new paradigm of the human mind began to emerge — one that explained its
functional design in accordance with the second law of thermodynamics, or entropy.”
She describes the core to her new energy model of the mind as follows:
“Somewhere in the midst of this ‘enlightenment period,’ I realized one simple truth: all life intelligence systems
evolved in a world where the number one threat was — and is — entropy: the tendency toward randomness in a
system. It takes a lot of energy to counter entropy and significantly more to form the basic jobs of life, so all forms of
life have intelligence systems that have been honed by evolution to acquire, manage, and direct energetic resources.
Everything else is secondary to meeting this energetic bottom line.”
La Cerra recounts this epiphany incident (which might be similar to that experienced by Jing Chen or as described by
Adriaan de Lange, to name a few examples), which seems to be her bottom line philosophy, in the adjacent video
interview documentary. [5] Here we see that La Cerra is fairly close to target correctness in her philosophy, in her
view that the second law is the bottom line rule of universal operation. Her view that the "number one threat in the
world is entropy: the tendency toward randomness in a system [and that] it takes a lot of energy to counter entropy
and significantly more to form the basic jobs of existence", however, needs a bit of a rewrite.
The first rewrite is the "type" of systems humans are in, which is as described by American physical chemist
Gilbert Lewis, are "surface-attached isothermal, isobaric, freely-going reactive system", according to which the
entropy tendencies of the second law become subsumed into the bottom line that the tendency to evolution in social
systems is towards Gibbs free energy decrease, which takes into account entropy increase or what is better described
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in its original Clausius terminology as transformation content increase.
The second rewrite is her notion of "countering entropy" and that it takes a lot of energy to do this, which is a misextrapolation of the notion that entropy is the tendency to randomness or disorder to human social systems. It must
always be remembered that underlying the mathematics of entropy, we are talking about heat release or heat
absorption. Hence, for example, when two people fall in love or a person comes out of a depression and starts a new
company, the process, if it is naturally spontaneous, is an endergonic chemical reaction between two or human
molecules (people), meaning that during the course of the reaction heat will be released, in the form of electron
orbital shifts downwards, photon release, and increased molecular motion, just as does a campfire warm one's
hands. In any event, she continues in her retelling of her enlightenment period:
“Behavior itself is energetically expensive — we must use energy in order to even attempt to get more. If our
behavior doesn’t get us “the goods,” we run out of energy and die. Nature’s solution to this economic conundrum is a
behavioral intelligence system that acts as an energetic cost–benefit analysis and prediction system. It creates a
neural record of our experiences, a “representation” with all the details of each relevant moment, especially the
attendant energetic costs and benefits. When we find ourselves in a situation similar to one we’ve encountered
before, the system uses this stored information to “model” various behavioral options, estimate their likely costs and
benefits, modify the one that most closely approximates our current circumstances, and chart an energetically sound
behavioral course into the future.”
La Cerra goes on to conclude that she first published her theory as the 1998 paper “The Adaptive Nature of the
Human Neurocognitive Architecture: An Alternative Model”, published in the Proceedings of the National Academy of
Sciences, which was expanded on later in general audience format in her 2002 book The Origin of Minds. She
describes her theory as “the first scientifically based model of the functional human neurocognitive architecture that
recognizes the second law of thermodynamic—entropy—as the primary adaptive force shaping the functional
operational design of the mind.” [1] La Cerra’s energetic model was presented for the general audience in the 2002
book The Origin of Mind: Evolution, Uniqueness, and the New Science of the Self, co-written with American
theoretical evolutionary neuroscientist Roger Bingman. [2]

Spiritual awakening
La Cerra states that what she didn’t write about in her 1998 article and 2002 book was her spiritual awakening that
she states that she had in the course of the discovery period. She describes this spiritual awakening as such:
“My awareness of the exquisite integrity of the energetic universe. In this amazing period of discovery, it became
crystal clear to me that the same laws that continually effect the changes in the seasons and that shape and reshape
the contours of the land and the seas are continually shaping and reshaping our thoughts and behaviors and are
creating our reality and our sense of self. I knew that I was experiencing the Tao — the energetic flow of the universe.
One night, while I was standing under the stars on a grassy hill overlooking the Pacific Ocean, ‘I’ simply disappeared
into it — anatta, ‘no self.’"
She goes on to comment that she then began to reflected on the Pali scriptures, the earliest record of Buddhist
thought, to find a unifying anchor point with her theory, wherein the self is considered to be illusory — nothing more
than an experience arising from a collection of skandhas, bundles of form, feeling, perception, mental formations,
and consciousness. This Buddhist spirituality aspect of her theory generally seems to unravel the cogentness of her
purely thermodynamic presentation into a lot of conjectural and baseless ancient philosophy about existence. In any
event, she concludes with interesting (spirit free) gems such as:
“Energetic interactions. The love we feel when our child smiles at us, and the pride we feel when we’re praised for a
job well done are the emotional correlates of an actual or a predicted gain in energy; likewise, the anger we feel
when we’ve been mistreated, and the jealousy we feel when someone flirts with our mate are the emotional
readouts of an energetic loss.”
These are all descriptions that can be measured (see: human thermodynamic instruments), just as a calorimeter
measures heats released or absorbed from chemical reactions. La Cerra went on to completed here PhD in
evolutionary psychology, after which she did research in cognitive neuroscience. Since, 2002 she has been director of
the Center for Evolutionary Neuroscience, a research and educational nonprofit that examines human nature and the
human condition from the perspective of an energetic (thermodynamic) evolutionary model of the neurocognitive
architecture. Since 2009, she has been a columnist for Spirituality & Health Magazine (‘Our Evolving Selves’). La Cerra
also is neuroscientific consultant to The Baumann Institute. [6]

On God
La Cerra seems to be agnostic with respect to the question of the existence of God. This is indicated by her comment
on the pre-big bang initial state of the universe: [1]
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“Divine or not, there is what might be called a plan—a body of interrelated laws, discovered through the great
communal detective story of science, that govern all forms of matter and energy in our universe and lead inexorably
to the design of your mind.”

Spirituality
In recent years, being a columnist of Spirituality & Health Magazine and an invited speaker at the Science and
Nonduality Conference, La Cerra seems to be of the bent to incorporate or advocate “spiritual” ideas into her energy
theory of the mind. Her views on the relation of the two, spirituality and thermodynamics, are expressed in her 2009
talk at a public interfaith service about peace, wherein she seems to use a Teilhardian-style of discourse: [3]
“When we look at the human experience through the clear lens of universal law, the distinctions between the
physical and metaphysical, disappear. Through this lens, we are energetic life forms, at once absolutely exquisitely
unique, and yet universal – sharing with all members of our species all aspects of the human experience, the full
range of human emotions and a creative capacity that is unparalleled in the kingdom of life on earth; sharing with all
life forms the essential characteristics of all life; and sharing with all things animate and inanimate the ubiquitous
fingerprints of these universal laws. Through this lens, we can see clearly that energy is constantly in flow, and the
energy that we are is constantly changing, with every experience, in a great universal unfolding. Through this lens, we
can see that there is a constant two-way energetic exchange between us and everything in our physical and social
environment. Whatever we release into the social and physical world, positive or negative, constructive or
destructive, enters into the environment — the environment in which we humans are our selves being created. In
this view, it is clearly in our enlightened self interest to release into the world only that which is healthy and
uplifting.”
She concludes that we should follow the golden rule in an effort to seek a peaceful society.

Difficulties on theory
La Cerra's overall philosophy that the mind is an adaptive feature of the evolutionary pressure of entropy, seems to
be cogent, to a larger part. In terms of what exactly she means by the term "spiritual", in the context of evolution,
mind, and thermodynamics, is in need of further discussion, as this extrapolation has never been done successfully
before. In terms of morality systems go, the "golden rule" advice is good as a superficial guiding idea, but to
intelligently outline a long term model of a "peaceful society", one needs to acknowledge that, in reality, natural
systems, such as local, social, or global systems, according to the laws of thermodynamics, are energetically coupled
to each other, in such a way that natural systems and processes drive natural systems and processes, such that over
time, change and large scale transformations occur in a tipping point, cyclical, or periodic manner. This equates, in
laymanized terms, to the effect that what is considered ‘good’ or stable drives what is considered ‘evil’ or unstable, as
explained in human terms. [4] In other words, periodic war is inevitable outcome of what La Cerra labels as the
entropic pressure driving force of adaptive evolution. The hence the motto: "all’s fair in love in war" might well
capture this viewpoint, at least during the transition states.
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7. La Cerra, Peggy. (2009). “The Creation of I”, Spirituality and Health, Jan/Feb.
8. La Cerra, and Bingham, R. (1998). “The Adaptive Nature of the Human Neurocognitive Architecture: An Alternative
Model” (abs), Proceedings of the National Academy of Sciences 95 (September 15): 11290–94.
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● Center for Evolutionary Neuroscience – AtOneWithTheUniverse.org.
● Peggy La Cerra – LinkedIn.

La Mettrie, Julien
In science, Julien la Mettrie (1709-1751) (CR:28) (FA:#31) (GA:11) French physician and
materialist philosopher, an extreme atheist, noted for his 1745 The Natural History of
the Soul, in which he argued for a mechanist materialistic position, according to which
there was no need of the soul to animate matter, that life was a property of matter, not
something breathed into. On the subject of the term ‘soul’, La Mettrie states: [1]
“What is the soul, but an empty word to which no idea corresponds?”
(add discussion)

Treatise on the Soul
See: Genius hiatus effect

In 1744, during the Siege of Freiburg, La Mettrie nearly died (dereacted) from a fever
(Ѻ); this gave him time to speculate on the nature of a human as a mechanical machine,
the theory of the soul, and these in relation to illness, which he deemed as interrelated. Frederick the Great (1751), in
his eulogy on La Mettrie summarized this as follows: [3]
“During the campaign of Freiburg, La Mettrie had an attack of violent fever. For a philosopher an illness is a school of
physiology; he believed that he could clearly see that thought is but a consequence of the organization of the
machine, and that the disturbance of the springs has considerable influence on that part of us which the
metaphysicians call soul. Filled with these ideas during his convalescence, he boldly bore the torch of experience into
the night of metaphysics; he tried to explain by aid of anatomy the thin texture of understanding, and he found only
mechanism where others had supposed an essence superior to matter. He had his philosophic conjectures printed
under the title of “The Natural History of the Soul.” The chaplain of the regiment sounded the tocsin against him, and
at first sight all the devotees cried out against him.”
In 1745, the result of these conjectures were published as The Natural History of the Soul, later translated as Treatise
on the Soul, which was considered so heretical that all the copies were rounded up and publicly burned (Ѻ), after
which he fled from France first to Holland then to Prussia, where he was granted a safe haven by King Frederick II
(Frederick the Great), where he was asked to be the King’s personal physician (Ѻ) or as, Voltaire would later refer to
him, he was the "court atheist" or held the seat of the "royal atheist".

Human machines
In 1748, after becoming impressed by the androids and automatons of French inventor Jacques Vaucanson, Mettrie
published The Human Machine (L'homme Machine), wherein he elaborated on rejection of the Cartesian dualism of
mind and body, and siding instead with the model of the human as machine. On Cartesian dualism, he stated:
“[Dualism] is a trick of skill, a ruse of style, to make theologians swallow a poison.”
Further more: [2]
“It thus appears that there is but one type in the universe, and that man is the most perfect example. He is to the
ape, and to the most intelligent animals, as the planetary pendulum of Huygens is to a watch of Julien Leroy. More
instruments, more wheels, and more springs were necessary.”
In 1751, Frederick the Great, in his eulogy on La Mettrie, said the following about the reaction to his Man a Machine:
[3]
“M. La Mettrie after losing sight of his hospitals and his patients, gave himself up completely to speculative
philosophy; he wrote his Man a Machine or rather he put on paper some vigorous thoughts about materialism, which
he doubtless planned to rewrite. This work, which was bound to displease men who by their position are declared
enemies of the progress of human reason, roused all the priests of Leyden against its author. Calvinists, Catholics and
Lutherans forgot for the time that consubstantiation, free will, mass for the dead, and the infallibility of the pope
divided them: they all united again to persecute a philosopher who had the additional misfortune of being French, at
a time when that monarchy was waging a successful war against their High Powers.”
(add discussion)
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Human perpetual motion
La Mettrie argued that humans are type of perpetual motion machines (see: perpetual motion of the living kind)
operated, driven, or rather excited by some type of internal "irritability" as he called it:
“The human body is a self-winding machine, a living representation of perpetual motion in which the motive force
resides in the very substance of the parts, not including the veins, arteries, and nerves, in short, the organization of
the entire body. Each part contains in itself springs whose forces are proportioned to its needs.”
This seems to be a variant of the self-drive/self-motion theory of movement.

Education
La Mettrie studied medicine in Holland under Herman Boerhaave before becoming a military surgeon in Paris.

Quotes | On
The following are quotes about La Mettrie:
“La Mettrie had much genius and imagination, who advanced in the career of science at a giant’s pace; but he
suffered from jealously, and his quick temper made him too susceptible to it.”
— Frederick the Great (1751), “Eulogy on Julien Offray de la Mettrie” [4]

Quotes
The following are other noted quotes:
“Humanity will not be happy until it is atheistic.”
— Julien la Mettrie (c.1748) (Ѻ)

“They have spiritualized matter rather than 'materializing' the soul.”
— Julien la Mettrie (c.1748), the “incomprehensible” monadism of Leibniz and his supporters
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2. (a) La Mettrie, Julien. (1749). L’Homme Machine. Publisher.
(b) Scott, George P. (1985). Atoms of the Living Flame: an Odyssey into Ethics and the Physical Chemistry of Free Will
(pg. 67). University Press of America.
3. Frederick, William II (Frederick the Great). (1751). “Eulogy on Julien Offray de la Mettrie” (Ѻ). Publisher.

External links
● Julien Offray de La Mettrie – Wikipedia.

Labinger, Jay
In hmolscience, Jay Alan Labinger (c.1946-) is an American organometallic chemist
noted—in literature thermodynamics—for his 1995 Society for Literature and Science
presentation “Metaphoric Usage of the Second Law: Entropy as Time's (doubleheaded) Arrow in Tom Stoppard's Arcadia”, on the thermodynamics of English
playwright Tom Stoppard’s 1993 play Arcadia, and—in literature chemistry—for his
2010 The Routledge Companion to Literature and Science section on “Chemistry”,
discussing founding works such as German polymath Johann Goethe's 1809 Elective
Affinities up to modern commentators such as Roald Hoffmann. [1]

Literature & Science | Two cultures
See also: Two cultures department; Literature and Chemistry: Elective Affinities

Into the early 1990s, Labinger began to become increasingly interested or “distracted”,
as he puts it, in the literary, historical, and cultural aspects of science. In 1995, for
instance, he organized a “Society for Literature & Society Conference”. Labinger has
also written a number of articles on the divided two cultures issue, particularly, it
seems, in regards to the problem of “compartmentalization”, frictional heat (see: social heat) generated between the
two groups, and the lack of interest in practicing scientists to venture into the humanities. [2] In 2001, Labinger
contributed three articles to and was a co-editor of the 2001 book The One Culture? A Conversation about Science,
the abstract of which is: [3]
“So far the "Science Wars" have generated far more heat than light. Combatants from one or the other of what C.P.
Snow famously called "the two cultures" (science versus the arts and humanities) have launched bitter attacks but
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have seldom engaged in constructive dialogue about the central issues. In The One Culture?, Jay A. Labinger and
Harry Collins have gathered together some of the world's foremost scientists and sociologists of science to exchange
opinions and ideas rather than insults. The contributors find surprising areas of broad agreement in a genuine
conversation about science, its legitimacy and authority as a means of understanding the world, and whether science
studies undermines the practice and findings of science and scientists.”
(add discussion)

Quotes | Employed
The following are note quotes employed:
“The second law in its objective-physical form (freed from all anthropomorphism) refers to certain mean values which
are found from a great number of like and ‘chaotic’ elements. This law has no independent significance, for its roots
go down deep into the theory of probabilities. It is therefore conceivable that it is applicable to some purely human
and animate events as well as to inanimate, natural events, provided the variable elements present constitute
adequate haphazard for the calculus of probabilities.”
— Joseph Klein (1910), The Physical Significance of Entropy [6]

“[He] found in entropy or the measure of disorganization for a closed system an adequate metaphor to apply to
certain phenomena in his own world. He saw, for example, the younger generation responding to Madison Avenue
with the same spleen his own had once reserved for Wall Street: and in American ‘consumerism’ discovered a similar
tendency from the least to the most probable, from differentiation to sameness, from ordered individuality to a kind
of chaos. He found himself, in short, restating Gibbs' prediction in social terms, and envisioned a heat-death for his
culture in which ideas, like heat-energy, would no longer be transferred, since each point in it would ultimately have
the same quantity of energy; and intellectual motion would, accordingly, cease.”
— Thomas Pynchon (1960), “Entropy” [8]

“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 entropy (quotes) [4]

“When time goes forward there is a role for chance, because small or random fluctuations near a bifurcation point
can cause a system to take a different path than it otherwise would. But when time runs backwards along the same
track it took before, every juncture point is already predetermined, and hence chance can play no farther part in the
system's evolution.”
— Katherine Hayles (1990), Chaos Bound: Orderly Disorder in Contemporary Literature and Science; paraphrase of Ilya Prigogine
and Isabelle Stengers (Order Out of Chaos, 1984) [7]

Quotes
The following are noted Klein quotes:
“Just a quick search of a library's (University of California) holdings for titles with the word "entropy" turned up
dozens of books on topics not explicitly concerned with thermodynamics, such as the environment, information
theory, traffic patterns, etc. Also included are at least half a dozen works of fiction, as well as a score for a piece
entitled ‘Entropy’ for woodwind trio (which, alas, I have not yet heard). To what extent do these various endeavors
represent rigorous application of the second law, as opposed to approximate or even metaphoric usage? Nobody
questions the rigorous applicability of the second law to heat engines. The inevitable ‘heat death’ of the universe,
too, is little questioned. However, there is rather less immediate concern about the conclusion that we're all going to
die in some billions of years than about the potential implications for the fate of man and society over a more
relevant time scale. Are those implications rigorous? If not, are they nonetheless of value in the realms to which they
are applied?”
— Jay Labinger (1995), “Metaphoric Usage of the Second Law” (pg. 31) [5]

“It has been noted that there are risks attendant upon imprecise usages, and the second law is no exception. Indeed,
it gives us some prime examples, such as the creationists’ entropic argument against evolution or Jeremy Rifkin's
appallingly neo-Luddite ‘new world view’, which misapplies the second law in about every way possible.”
— Jay Labinger (1995), “Metaphoric Usage of the Second Law” (pg. 31) [5]
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“Joseph Klein’s [human applicability assertion] suggests that a minimum requirement for applicability of the second
law is a sufficiently large number of elements—an Avogadro's number of people, perhaps? [see: social Avogadro
number]—as well as hinting at issues such as free will versus random actions.”
— Jay Labinger (1995), “Metaphoric Usage of the Second Law” (pg. 32) [5]

Education
Labinger completed his BS in 1968 at Harvey Mudd College, Claremont, CA, and his PhD in 1974 with a dissertation on
“Mechanistic Studies on the Oxidative Addition of Alkyl Halides to Low-valent Transition Metal Complexes” under
John Osborn at Harvard University, after which he did postdoctoral work and instructorship at Princeton University
with Jeffrey Schwartz. In 1986, he became the administrator of the Beckman Institute and a chemistry professor at
Caltech. His research interests have concentrated in the area of organo-transition-metal chemistry and catalysis.
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Stoppard's Arcadia”, Presented at Nov meeting of the Society for Literature and Science, Los Angeles; in: The
Chemical Intelligencer (pg. 34), Oct. 31-36, 1996.
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External links
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Laboratory produced life
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In science, laboratory produced life or synthesis method refers to any of a
number of attempts, hopes, or objectives of producing, creating, or
synthesizing life or an aspect of life under controlled experimental laboratory
conditions.
In terms of classification, the synthesis method, according to American
quantum physicist Michael Brooks, wherein one attempts to “build
something that is ‘alive’ from scratch”, such as by taking certain chemicals
and putting them together in ways that might make them alive, is classified as
the traditional second option of ways to unravel the essential nature of life;
the first being the trace method, i.e. to trace the tree of life or the mechanism
of life back in time to the point where it all started and where all that existed
was chemistry or chemicals; the third being the definition method, where one
sits down and tries to think up a suitable definition that distinguishes living
matter from non-living matter. Brooks notes that the third method is the
most well-trodden, but also the one widely admitted to be a dead end. [1]

History
The hope or object of ‘producing life in the laboratory’, according a 1946
review by Belgian-born American thermodynamicist Alfred Ubbelohde, has a a 19th century engraving of Wagner, a
long and somewhat disreputable ancestry. [2] The earliest idea, supposedly, famed sorcerer's former student,
creating Homunculus in the chemical
traces to the alchemical experiments and theories of Swiss-born Austrian
laboratory using fire (or heat) and some
chemist Paracelsus and his homunculi or “receipt to make a man without
type of chemical apparatus, as described
conjunction”. [3] Ubbelohde cites the literary examples of English writer
in German polymath Johann Goethe's
Mary Shelley’s 1818 ‘Frankenstein’ (depicted below) as well as German
1832 Faust part II. [5]
polymath Johann Goethe’s 1832 Dr. Faust and his little chemical-laboratory
synthesized character ‘homunculus’ (depicted adjacent).
The recent idea of ‘robots’ or artificial life, as the subject is called in modern terms (or even the physical science
based premise of physical intelligence, as the US government has recently attempted to formulate), is another
example. [4] In Shelley’s version, she was said to have been inspired to outline her scientifically created life
fiction/non-fiction version by both her knowledge Paracelsus and the recently published 1791 dead frog leg twitching
electrical experiments of Italian physician Luigi Galvani. In his talk with Eckermann, Goethe is supposed to have said
that Homunculus is virtually the same as the Leibnizian entelechy or monad, according to John Williams. [12]
Romanian historian Radu Florescu notes
that Shelley’s father, William Godwin,
and her husband, Percy Bysshe Shelley
were both quite familiar with the lives
and works of alchemists like Paracelsus
and others. Florescu also suggests that
Johann Conrad Dippel, an alchemist
born in Castle Frankenstein whom he
believes may have been the inspiration
for Victor Frankenstein, was a student
of Dr. David Christianus.
An illustration from a book by Italian Luigi Galvani
showing him conducting experiments in 1791 of the
ability of electricity to produce movement in dead
matter (what he termed as "animal electricity"); a
further perusal of his 1771 discovery that dead frog
legs can be made to twitch when connected to an
metal-junction type of electrochemical circuit (frog
legs suspended by copper hooks on an iron rail, the
arc or switch made by touching a scalpel of the foot to
the rail). [6] These experiments served as the basis to
Mary Shelley's famous 1818 story of Frankenstein.

days via the action of electrical sparks.

An 1831 Illustration, by
Theodor von Holst, of the
laboratory creation of
Mary Shelley’s 1818 story
of Frankenstein, a
scientifically-created
living human made by
surgically re-connecting
the severed dead parts of
various corpses and then
reanimating the body
with electricity. [7]

In Goethe’s version, as depicted above,
the famed sorcerer's former student,
Wagner, create a homunculus, who
then carries out extended conversations
with Mephistopheles as well as travels
with him to the Pharsalian Fields to save
Faust.
In 1952 the famous Urey-Miller
experiment was conducted in which the
so-called proto-life chemicals were
synthesized in a beaker over several
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In origin, in circa 1950, American planetary chemist Harold Urey, a former
student of Gilbert Lewis, speculated that the early terrestrial atmosphere
was probably composed of ammonia, methane, and hydrogen. To test
this hypothesis, Urey then directed his new graduate student Stanley
Miller, a newly-forming biochemist, to see if an atmospheric of such
mixture is exposed to electric sparks and to water, whether or not it can
interact to produce amino acids, commonly called the "building blocks of
life", which are precursor units needed to make proteins.

Laboratory measured life
In the theme of laboratory produced life, there have been a number of
noted attempt to measure life (vs death) quantitatively in controlled
laboratory conditions.
One of the more famous experiments is Italian physician Francesco
Redi’s series of experiments, published in 1668 as Esperienze Intorno alla American biochemist Stanley Miller
Generazione degl'Insetti (Experiments on the Generation of Insects) which demonstrating the outline of his famous
is regarded as one of the first steps in refuting "spontaneous generation", 1952 spark-creating life experiment.
a theory also known as Aristotelian abiogenesis. At the time, prevailing wisdom was that maggots formed naturally
from rotting meat. In his experiment, Redi took six jars, which he divided in two groups of three: in the first jar of
each group, he put an unknown object; in the second, a dead fish; in the last, a raw chunk of veal. Redi took the first
group of three, and covered the tops with fine gauze so that only air could get into it. He left the other group of jars
open. After several days, he saw maggots appear on the objects in the open jars, on which flies had been able to land,
but not in the gauze-covered jars.
He continued his experiments by capturing the maggots and waiting for them to
metamorphose, which they did, becoming flies. Also, when dead flies or
maggots were put in sealed jars with dead animals or veal, no maggots
appeared, but when the same thing was done with living flies, maggots did. [10]
The earliest outline of this ideology of quantitatively weighing the state of life
as compared the state of death traces to the circa 2,500BC Ra-theology based
conception of the weighting of the soul after death in the judgment hall,
depictions of which abound on the tombs of ancient Egypt.
A 2011 artistic rendition of soul
weighing, i.e. of a person's soul or
spirit leaving their body at the point of
death, such as would have been
conceived by those as King Charles II
(c.1670) or Douglas MacDougall (1900)
in their death weighing experiments.
[11]

Thermodynamic soul weighing
See also: soul snow

The first attempt to prove or disprove this life-death weight distinction was the
circa 1670 famous weighing problem of King Charles II who in question of
whether 'life' can be weighed, compared the weight of a live and a dead fish. [8]
Charles II, the founder of the Royal society, initiated the problem to solve the
so-called supposed finding that a dead fish weighed more than a live fish. A
variation of this experiment was then again carried out with a dying person in 1901 by American physician Douglas
MacDougall, who theorized that if the soul exists it "must exist as a space-occupying body" and thus have a
measurable mass; his measurements found that the average "soul substance" weighs 3/4th of an ounce (or 21
grams). This value soon entered urban legend.
In 1905, German-born American physicist Albert Einstein introduced his famous mass-energy equivalence
formula (E = mc²), which showed that mass and energy were equivalent. In 1939, it was noted that Einstein's formula
implied that a small amount of mass might be converted into a large amount of energy or came to be known as
"nuclear energy" and this prompted the famous "Einstein-Szilard letter" (written by Leo Szilard), which led to the
Manhattan Project (1942) and thus to the 1945 atomic bombings of Hiroshima and Nagasaki. These showings instilled
the possibility that the soul might be related to nuclear energy, in some round-about way.
The pros and cons of this premise was touched, in terms of mass converting into nuclear energy by both Belgianborn American thermodynamicist Alfred Ubbelohde (1946), in verbal thermodynamics discussion, and American
chemical engineer and physician Gerard Nahum (1998), in formulaic thermodynamic discussion as well as proposed
experimental outline.
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Test tubers and cloning
A variation of laboratory produced life, although not as famous as the
philosopher's stone quest for the synthesis of the so-called "life" from the socalled "non-life", is the process of test tube babies or in vitro fertilization
(sperm and egg joined outside of the body), the first human created via this
method being the 1978 Louise Brown, and cloning (creation starting with a
somatic cell), the first animal creating via this method being the 1996 sheep
named “Dolly”.
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Lacan, Jacques
In hmolscience, Jacques Lacan (1901-1981) was a French psychoanalyst noted, in
psychological thermodynamics, for his circa 1960s lectures and publications in
commentary and discussion of Freud, psychology, entropy, and energy.

Overview
Lacan, in his works, dissected the Freudian theory, showing to what extent Freud’s logic
rested on the view of man as an energy machine. [1] Lacan also had ideas on the
thermodynamics of psychology of his own, which he expressed in his circa 1968
lectures, extrapolating on the conservation of energy and entropy, albeit in a very
obscure and riddled manner. Lacan speaks of entropy, for example, as a “loss of
jouissance”, in some way connected to the pleasure principle or a loss of enjoyment. [6]
In one of his works, Lacan draws a parallel between entropic loss and the inevitable loss
that occurs when one attempts to formalize knowledge, to transfer it from the implicit
knowing how to the explicit knowing that by the process of writing. [2] Lacan notes that
Freud made mention of entropy in his circa 1910 Wolfman. Freud’s mention of entropy
is: [3]
“In examining conversion in psychic processes we must give consideration to the concept of entropy, which is in
proportional opposition to the undoing of what has already taken place.”
On this basis, Lacan argues that Freud had a firm sense that entropy had something to do with his death instinct. [4]
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Lacan also comments on the entropy views of Austrian psychologist Siegfried Bernfeld who in 1931, in association
with physicist Sergei Feitelberg, published a research article entitled “The Principle of Entropy and the Death
Instinct”, in the International Journal of Pshcyo-analysis, in which presented the results of their study where they
attempted to measure a paradoxical pulsation of entropy within a living organism, specifically in the nervous system
of a man. [5] Specifically, by comparing the brain temperature to the rectal temperature of a man, they thought to
acquire evidence of paradoxical variations, i.e. variations not conforming to the principle of entropy as it functions in
physics for inanimate systems. [4]

Quotes
The following are representative quotes:
“Since Freud, the center of man is not where we thought it was; one has to go on from there.”
— Jacques Lacan (c.1950) (Ѻ)

References
1. (a) Fernández-Galiano, Luis. (2000). Fire and Memory: On Architecture and Energy (pg. 139). MIT Press (written:
1982).
(b) Prigogine, Ilya and Stengers, Isabelle. (1971). La Nouvelle Alliance: Metamorphose de la Science (The New Alliance:
Metamorphosis of Science) (pg. 126-29). Paris: Gallimard.
2. Zizek, Slavoj. (2003). Jacques Lacan: Society, Politics, Ideology (pg. 118). Taylor & Francis.
3. Freud, Sigmund. (1919). The “Wolfman” and Other Cases (pg. 314). Penguin.
4. Lacan, Jacques and Miller, Jacques-Alain. (1991). The Ego in Freud’s Theory and in the Technique of Psychoanalysis,
1954-1955 (entropy, pgs. 77, 81, 83, 95, 114, 327, 334; Bernfeld and Feitelberg, pg. 115). W.W. Norton & Co.
5. (a) Bernfeld, Seigfried., Feitelberg, Sergei. (1931). "The Principle of Entropy and the Death Instinct" ("Der
Entropiesatz und der Todestrieb"). Int. J. Psycho-Anal., 12:61-81.
(b) Kapp, R.O. (1931). “Comments on Bernfeld and Feitelberg's 'The Principle of Entropy and the Death Instinct”. J.
Psycho-Anal., 12:82-86.
(c) Spring, W.J. (1934). “A Critical Consideration of Bernfeld and Feitelberg's Theory of Psychic Energy”. Psychoanal
Q., 3:445-473.
6. (a) Clemens, Justin and Grigg, Russell. (2006). Jacques Lacan and the Other side of Psychoanalysis: Reflections on
Seminar XVII (thermodynamics, pgs. 2, 140-41, 157, 160-61, 194, n.12, 198; entropy, pgs. 140-42, 157, 160-62, 173,
178, 199). Duke University Press.
(b) Jouissance – Wikipedia.

External links
● Jacques Lacan – Wikipedia.

Lagerroth, Erland
In hmolscience, Erland Lagerroth (1925-) is a Swedish literary critic and humanism
theorist noted for his 1985 to present work aimed at ferreting out connections
between the various popular physicalism ontic opening scholars and the field of
literature humanities.

Overview
Lagerroth spent five decades aiming to unify the views of the literary humanistic
outlook with modern empirical science, with focus on the work of Austrian-born
American physicist Erich Jantsch, a topic about which he would go on to write over ten
books (all in Swedish) on, including: Toward a New Science (1986), Beyond Darwin and
DNA: A Non-mechanistic Biology (2004), Between Atoms and the Universe: or to Try to
Understand the World We Live In (2010), among others. Lagerroth’s biggest book on
Prigogine and Jantsch is the 1994 The Re-enchantment of the World and Science
(Världen och Vetandet Sjunger på Nytt). [2] Lagerroth's overall effort has has been to
formulate a more holistic description, from atoms to humans, of human existence.
Much of Lagerroth’s theory, seems to crouch on emergence, holism, and self-organization. [1]

Education
Lagerroth completed his PhD in 1958 with a dissertation on “Landscape and Nature [Selma Lagerlof’s] Gosta Berling’s
saga and Nils Holgersson”, after which he became a professor of literary criticism, teaching at various universities.
After coming across the work of Jantsch (The Self Organizing Universe, 1979) in 1985, Lagerroth delves into a course
of research on the works of: Ilya Prigogine (the mentor to Erich Jantsch), Gregory Bateson, Karel Kosïk, Fritjof Capra,
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Ken Wilber, Henryk Skolimowski, Erwin Laszlo, Edward Goldsmith, Theodore Roszak, Elisabet Sahtouris, Susan Oyama,
Anthony Wilden, Nicholas Maxwell, E F Schumacher, Amit Goswami, Lynn Margulis, Rupert Sheldrake, Henri Bortoft
on Goethe, Robert Laughlin, Harold Morowitz, Steven Johnson, Steven Strogatz, Stephen Wolfram, Stephan Harding,
David Abram, Mary Midgley, Brian Goodwin, Stuart Kauffman, Robert Ulanowicz, Sven Jørgensen, and Enzo Tiezzi.
Presently, Lagerroth is senior lecturer emeritus in literary criticism at the University of Lund, Sweden.
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Lagrange, Joseph
In science, Joseph Lagrange (1736-1813) (IQ:190|#27) (DN=5-7) was an Italian
mathematician noted for his 1788 Analytical Mechanics, in which, building on the work
of physicist Isaac Newton, he employed a single function to express the different forces
of a system, thus forming the differential equations of the system’s motion. [1] This
work was extended in 1835 by Irish mathematical physicist William Hamilton, who gave
the name “force-function” of the system, symbol U; logic that was later employed by
German physicist Rudolf Clausius in his formulation of the energy of a body, otherwise
known as “internal energy”, symbol U, in a modern sense.

Analytical Mechanics
In 1788, Lagrange published his Analytical Mechanics; the following is a recent Dovertranslation abstract: [7]
“Analytical Mechanics presents a comprehensive account of Lagrangian mechanics. In
this work, Lagrange used the principle of virtual work in conjunction with the Lagrangian multiplier to solve all
problems of statics. For the treatment of dynamics, a third concept had to be added to the first two—d'Alembert's
principle—in order to develop the Lagrangian equations of motion. Hence, Lagrange was able to unify the entire
science of mechanics using only three concepts and algebraic operations.”
(add discussion)
The greatest successor to English physicist Isaac Newton to extend the subject of dynamics, according to Hamilton,
was Lagrange who, with his 1788 Analytical Mechanics (Mécanique Analytique), 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 (Cartesian coordinates), 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”. [1]

Clausius | Gibbs
Hamilton’s derivation of what he called a “force function” was later referenced in German physicist Rudolf Clausius'
1879 The Mechanical Theory of Heat, the founding textbook of the newly emerging science of “thermo-dynamics”. [2]
American engineer Willard Gibbs, in turn, extended the work of Clausius to found chemical thermodynamics,
wherein, so to say, the so-called "Gibbsian" is the Lagrangian-Hamiltonian formulation for freely going or "freelyrunning", in Lewis-speak, isothermal isobaric earth-bound reacting systems.

Napoleon-Laplace anecdote
Lagrange was involved in the famous 1802 Napoleon Laplace anecdote; the following being one example quote:
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“How comes it, then, that Laplace was an atheist? At the Institute neither he nor Monge, nor Berthollet, nor Lagrange
believed in God. But they do not like to say so.”
— Napoleon Bonaparte (c.1814), debate with Gaspard Gourgaud [6]

(add discussion)

Education
Lagrange was educated at the college of Turin, but it was not until he was seventeen that he showed any taste for
mathematics. His interest in mathematics was said to have been first excited by a paper by English astronomer
Edmund Halley, which he came across by accident. Alone and unaided he threw himself into mathematical studies; at
the end of a year's incessant toil he was already an accomplished mathematician, and was made a lecturer in the
artillery school. In 1754, he began working on the problem of tautochrone, i.e. curves for which the time taken by an
object sliding without friction in uniform gravity to its lowest point is independent of its starting point, discovering a
method of maximizing and minimizing functionals in a way similar to finding extrema of functions. Lagrange wrote
several letters to Swiss mathematician Leonhard Euler between 1754 and 1756 describing his results. He outlined his
"δ-algorithm", leading to the Euler–Lagrange equations of variational calculus and considerably simplifying Euler's
earlier analysis. Lagrange also applied his ideas to problems of classical mechanics, generalizing the results of Euler
and French mathematician Pierre Maupertuis. In 1794, Lagrange became the first professor of analysis at the École
Polytechnique, the founding school of thermodynamics, upon its opening.

Students and influence
Lagrange was the advisor to French mathematical physicist Joseph Fourier.

Kinetic energy
In 1807, English physicist Thomas Young was credited as having first coined or used the term "energy" E in a modern
sense, as:

E = mv²
Four years later, in partial correction to Young’s expression, Lagrange used calculus to show that a factor of two is
involved in the relationship “potential” (potential energy) and “vis viva” (kinetic energy). [3] In the symbols used by
Lagrange, i.e. T as kinetic energy, in his 1788 Analytical Mechanics:

where 2T denotes the whole "living force of the system". [1]

Social mechanics
In 1881, Irish mathematical economist Francis Edgeworth, in his Mathematical Psychics: an Essay on the Application
of Mathematics to the Moral Sciences, attempted to platform an outline of a theory of social mechanics on the
analytical mechanics of Lagrange, and in turn Hamilton, akin to a celestial mechanics formulation of societies,
centered around the idea of calculations of utilitarian minimas and maximas . [4] In the 1890s, Lagrange’s principle
was employed by Polish economist Léon Winiarski in his formulation of “social mechanics”.

Tributes | Praise
The following are noted quotes on Lagrange:
“Scientific investigations are a sort of warfare, carried on in the closet or on the couch against all one’s
contemporaries and predecessors; I have often gained a single victory when I have been half asleep, but more
frequently found, on being thoroughly awake, that the enemy had still the advantage of me when I thought I had him
fast in a corner—and all this, you see, keeps one alive.”
— Thomas Young (c.1820), commentary on the work of Lagrange amid a reading of 100 of his articles [5]
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Laidler, Keith
In thermodynamics, Keith James Laidler (1916-2003) was an English physical chemist
noted for a number of well-researched books dealing with the history of physical
chemistry, with particular focus on energy and thermodynamical considerations,
particularly his 1993 The World of Physical Chemistry, which has become sort of a
classic to many physical chemists. [1] Laidler was a noted expert on chemical kinetics,
on the subject of the energy disposition of molecular reactions.

Education
Laidler completed his BA in chemistry in 1934 from Trinity College, Oxford and his MA
and DSc in physical chemistry (kinetics) at Oxford in 1938. Laidler, at Oxford, notably
attended the lectures of Walther Nernst.
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Lalande, Andre
In hmolscience, Andre Lalande (1867-1963) was a French philosopher noted, in human
thermodynamics, for his 1899 to 1931 "involution" theory aimed at correcting evolution theory as
entropy and the dissipation of energy would see things, in his view.

Overview
In 1899, Lalande, in his Dissolution Opposed to Evolution in the Physical and Moral Sciences, his
PhD thesis, presents an argument, as summarized by Leon Winiarski (1900), who finds the work in
support of his own and similar to French lawyer Maurce Haurion’s Lessons Social Movement
(1899), “directed towards an application of mechanics and thermodynamics to social science.” [1]
According to one recent summary of Lalande: [2]
“Lalande's philosophy is [to some considered] disputable. He revolts against favorite ideas, especially against monistic
evolutionism. According to Lalande, two laws rule over the world. The one, evolution, is dominant in biology, the
other, involution, a term nearly identical with entropy, in the physico-chemical world. Life, as it can be observed,
results from a compromise between two antagonistic tendencies of which the one is directed toward increasing
individual differences, and the other toward elimination them. Man's will must choose between these two
tendencies. He is bound to decide because Lalande denies that the vital impetus is a reliable guide for the
organization of human life. Opposed to Spencer and critical of Bergson, Lalande adheres to a moral rationalism.”
In 1930, Lalande published a revised version of his doctoral thesis as The Evolutionist Illusions, wherein he made a
further attempt to explain how the law of the dissipation of energy fits into the logic of evolution. [3]
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French philosopher Henri Bergson (1911) cites Lalande's Dissolution, in his discussion of the second law, mentioning
that Lalande argues that life is a willed tendency towards death. [4]
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Lamarck, Jean
In science, Jean Lamarck (1744-1829) (CR=13) was a French naturalist noted for his
1800 evolution theory that employed several mechanisms as drivers of evolution,
drawn from the common knowledge of his day and from his own belief in (preLavoisier) chemistry namely he envisioned two forces as comprising evolution; a force
driving animals from simple to complex forms, and a force adapting animals to their
local environments and differentiating them from each other. He believed that these
forces must be explained as a necessary consequence of basic physical principles,
favoring a materialistic attitude toward biology.

Animal origins
In 1802, in his Observations of Living Organisms, expressed new ideas about mutability
and formation of species. [1] In 1809, Lamarck, in his two-volume Philosophie
Zoologique, gave the following great chain of being like tree depicting the origins of
animals: [2]
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Quotes
The following are noted quotes:
“It is not enough to discover and prove a useful truth previously unknown, but that it is necessary also to be able to
propagate it and get it recognized.”
— Lamarck (1809), Zoological Philosophy
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Lambert, Frank
In hmolscience, Frank Lambert (1918-) is an American organic chemist noted for his
1969 publications on the thermodynamics of evil and for his 1990s to 2000s efforts to
get college chemistry textbooks to stop describing entropy as disorder and to instead
describe it as dispersion.

Thermodynamics of evil
In 1969, Lambert proposed a way of looking at evil in terms of thermodynamics.
According to author George Miller, Lambert defines two aspects of thermodynamic
evil. One involves evil as an unwarranted disruption of an individual’s dynamic pattern
in life and thought—a randomization, or disorder, of one’s patterns. [2] The second
aspect of evil is the opposite. It is a crystallizing or subhuman ordering, of life, like the
Nazi tyranny of putting people in concentration camps. This latter type being
representative of excessive order. [4]

Entropy as energy dispersion
See main: Energy dispersion

In the late 20th century, Lambert taught a course on entropy to non-science students for a number of years at
Occidental College, California; in retrospect, commenting that he has never understood entropy. Lambert has stated
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that, although he has never read any of the works of German physicist Rudolf Clausius, he was inspired to re-educate
the chemistry departments of the United States, on the new view of entropy as a function of energy dispersion or the
spreading out of energy, after reading of the 1874 Maxwell-demon themed article “Kinetic Theory of the Dissipation
of Energy” by William Thomson. [3] In the 1990s and 2000s, Lambert, via the Internet, worked to get the word
“disorder”, as a description of entropy, removed from chemistry textbooks and replaced with the word “energy
dispersal” or the view that entropy increase equates to the "spreading out of energy". [1] In 2009, Lambert selfdefines himself as someone: [6]
“Known for his successful advocacy of deleting the definition of thermodynamic entropy as 'disorder' from U.S.
general chemistry texts and its replacement by viewing entropy as a measure of molecular energy dispersal.”
Curiously, through aggressive petitioning efforts, Lambert has gotten his view of entropy into 21 different textbook.
The story of how Lambert came into his understanding of entropy, in the teaching of what he called a "baby thermo"
class to humanities undergraduates, is quite humorous, shedding light on the lack of basic thermodynamics
knowledge in the chemistry departments of the United States. Lambert promotes his views on a number of websites,
such as SecondLaw.com, 2ndLaw.com, Shakespeare2ndLaw.com, EntropySimple.com, EntropySite.com, etc., where,
supposedly, he has educated millions of people to the correct view of what entropy is. As of 2007, Lambert claims to
have convinced over a dozen different chemistry textbook authors to remove the word “disorder” from their
chapters on entropy and thermodynamics. All-in-all, the situation of reverse education seems to exemplify a case of
the blind leading the blind.

Education
Lambert completed his AB from Harvard University in 1939 in chemistry. Of note, in his senior year at Harvard,
Lambert had "great difficulty" with his thermodynamics course, so much so that he was forced to change majors from
physical chemistry to organic chemistry. He went on to complete a PhD in organic chemistry in 1942 at the University
of Chicago, with a dissertation on “the Effect of Metallic Halides on some Grignard Reactions”, from the University of
Chicago. [5] Lambert's thermodynamics difficulty seems to have left a void of insecurity in his mind, being that sixty
years later, at the age of eighty, in retirement, having unresolved issues with the disorder view of entropy, Lambert
went searching for the true meaning of entropy, supposedly finding it in 2002, and thus going on to supposedly
educate America and its chemistry textbook authors about what entropy really is via his numerous websites and
requests to have the word disorder simply replaced by the word dispersion.

See also
● Entropy (misinterpretations)
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Lambert, Lake
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In hmolscience, Lake Lambert III (c.1966-) is an American ethics and religion scholar
noted for his 2009 Spirituality, Inc.: Religion in the American Workplace.

Overview
In 2009, Lambert, in his Spirituality, Inc.: Religion in the American Workplace, attempts
to use Max Weber’s interpretation of “elective affinities”, noting that Weber learned
this concept from Goethe (e.g. he cites the famous reaction description of chapter
four), to describe “workplace spirituality” or spirituality in the business corporation,
arguing something to the effect that there exists an "elective affinity" between business
and religion. [1] Lambert, at one point (pg. 154), asserts that Weber’s 1904 usage of
elective affinities was the first time the concept had been used in the social sciences;
this, however, is an incorrect assertion. American Henry Carey, in his Principles of Social
Science (1858), e.g., was using “affinity” for both chemicals and humans, similar to what
Goethe did. [2] There are, no doubt, many other examples of social usage of elective
affinities amid the period 1809 to 1904.

Education
Lambert completed his BA in economics and history and his masters in theology both at Emory University, after which
he completed a PhD in social ethics at Princeton Theological Seminary. (Ѻ) In 1996, he joined the faculty of Wartburg
College where he was a professor of religion and ethics and a Board of Regents Chair in Ethics. In 2010, he became
dean of the College of Liberal Arts at Mercer College, Macon, Ga., and in 2015 became president of Hanover College,
Indiana. (Ѻ)

Quotes
The following are related quotes:
“I am fascinated by vocation—my own, other people’s, and the very idea of a god who calls frail human beings to be
part of god’s mission in the world. Growing up in Nashville, Tennessee, my family owned a small business, and I saw
how my parents tried to connect faith and work. Along with my own struggles to discern a calling, I am sure that
these experiences helped shape my teaching and research interests in vocation, business ethics, and workplace
spirituality. My favorite theologians include St. Augustine, Martin Luther, Reinhold Niebuhr, and Martin Luther King. I
enjoy reading biographies of historical figures, the novels of Graham Greene, and the Dave Robicheaux novels of
James Lee Burke.”
— Lake Lambert (2014), “Roberts Department of Christianity” about statement (Ѻ)
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Lancaster, Justin
In hmolscience, Justin Lancaster (1955- ) is an American natural scientist noted, in
evolutionary thermodynamics, for his 1989 article “The Theory of Radially Evolving
Energy”, in which he argues that evolution is a function of energy itself, and that all
energetic systems, including societies, evolve with the bounds of thermodynamics
laws, whereby nonequilibrium thermodynamics, following Ilya Prigogine, is joined with
ecological energetics and chemical evolution to reveal "a strong analogy between
chemical, biological, social, and ecosystem evolution.” [1]

Radially evolving energy theory
A formative idea of Lancaster’s radial evolution theory, that a "strong analogy"
between organismic and societal subsystems show an evolutionary trend, he put
forward in an essay written in 1972 for a course in Comparative Politics at Case
Western Researve University (CWRU), which followed his earlier studies of insect
societies (see also: Klaus Jaffe). This seed idea then sparked to general level of
energetic systems in 1980, following research session on geographic modeling of cities
and comparing oxidation processes of rust and fires. Lancaster then applied to the Scripps Institution of
Oceanography (SIO) in 1980 for purpose of further developing the theory, but his senior professors (Munk, Revelle
and Keeling) deemed it too philosophical to be a useful research topic. Lancaster went back to undergraduate studies
at University of California, San Diego (UCSD) for two years, studying physics, biology, chemistry, thermodynamics,
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energy, mathematics and other topics, before gaining admission to SIO in 1983, in the chemistry group with Charles
David Keeling's laboratory.
The first draft of the radially evolving energy paper was submitted in 1981-82 in a UCSD course with Professor
Sanford Lakeoff, who judged the biological analogy as an "old idea" long since abandoned. Journal publication
interest was lacking, so it was put aside for a few years. Lancaster then came back to the theory in 1987, struggling
mostly with getting to a concise description in the Restatement section, filling out the literature review and adding to
the discussion section, after which he submitted it to the International Journal of General Systems, who during the
first round of reviews found the paper too “gloomy”; but, it was eventually picked up by Czech-American systems
scientist George Klir, perhaps simply for the work that went into it.

Education
In the early 1970s, Lancaster began studies in mathematics and science at Case Western Reserve University, before
gaining his B.A. in American Studies at Lyndon State College (1975). He attended Vermont Law School (J.D., 1978) and
became a lawyer in VT at age 23. After turning back to science at USCD/SIO, he completed his MS thesis in 1985,
worked a year with the U.S. Senate on environmental law issues, studied for a year with Dr. Ralph Cicerone at the
National Center for Atmospheric Research in Boulder, CO, and then returned to SIO to complete his PhD research on
using isotopic carbon tracers for modeling biospheric-atmospheric exchange of carbon dioxide. [2] He then pursued
postdoctoral research with the California Space Institute with astronaut and professor Sally Ride and at Harvard
University with physicist Richard Wilson, before branching out into corporate research and business.
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Landau, Lev
In thermodynamics, Lev Landau (1908-1968) (CR:8) was a Russian physicist noted for
his low-temperature work and for free energy calculation theory.

Free energy
American physicist John Kirkwood, a protégé of Arthur Noyes, is said to have laid the
foundations for the standard method for estimating free energy differences, using
perturbation theory and thermodynamic integration, by building on the chemical
affinity and extent of reaction work of Theophile De Donder. Landau, along with
Benjamin Widom and Robert Zwanzig, are said to have further this approach. [1]

Landau genius scale
See main: Landau genius scale

Landau is noted for his personal physicist ranking system, which he kept on him, using a
logarithmic 0 to 5 point scale (Lifsĥitz, 1974) (Pitaevskii, 2010) to rank the great
physicists. (Ѻ) In 1974, Landau's close associate Russian Evgeny Lifsĥitz, in a talk at the Abdus Salam International
Centre for Theoretical Physics (ICTP) in Trieste, Italy, mentioned Landau's genius scale; an account of which is given
by Indian physicist Asoke Mitra (2006) as follows: [5]
“Landau’s classification of outstanding genius physicist, as narrated by his close associate Evgen Lifsĥitz, at a talk
given in 1974 at the Abdus Salam International Centre for Theoretical Physics (ICTP) in Trieste, Italy. According to
Landau’s classification, Isaac Newton received the highest rank, 0, followed by Albert Einstein at a rank of 0.5, then by
Niels Bohr, Werner Heisenberg, Erwin Schrodinger, Paul Dirac, Satyendra Bose, Eugene Wigner, and a few others at 1,
and so on. Landau had given himself a modest rank of 2.5. The classification continued to the rank of 5 for mundane
physicists.”
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In table form, Landau's rankings are as follows:
#

Landau physicist genius scale

0

Isaac Newton

0.5

Albert Einstein

1

Niels Bohr, Werner Heisenberg, Erwin
Schrodinger, Paul Dirac, Satyendra
Bose, Eugene Wigner, and a few others

1.5
2
2.5

Lev Landau (after 1962 Nobel Prize)
Lev Landau (before 1962 Nobel Prize)

3
3.5
4
4.5
5

David Mermin (per his own estimate ±)
Mundane or "pathologists"

Similarly, Russian physicist Lev Pitaevskii (2010), one of Landau's former students, corroborates Lifsĥitz's account of
the scale, as follows: (Ѻ)
“Landau was always walking around with a ranking of the best physicists in history recorded in his notebook. He
scored them on a logarithmic scale of 0 to 5. Newton was rated the best. Einstein was next and, of course, Bohr. After
them came Heisenberg, Dirac, Schrödinger, Bose and Wigner.”
Landau, according to both of these accounts, ranks Newton first. Pitaevskii, to note, seems to places Dirac at 5th
place and Schrodinger at 6th, contrary to Lifsĥitz who puts Schrodinger at 5th and Dirac at 6th.

Greatest physicist rankings
In the 1960s, Landau was considered (Ѻ) and semi-cited (Ѻ) as “Russia’s greatest physicist”. In 1981, American
physicist David Mermin published a book review article entitled “One of the Great Physicists … and Great Characters”
on Landau. [4] Recent postings consider Landau to be among the greatest physicist ever candidate grouping
classification. (Ѻ)

Education
Landau was said to have been a child prodigy, producing a brilliant paper on quantum mechanics at the age of
nineteen. [1] Landau was a protege of Niels Bohr. He is the eponym, in schools classifications, of the “Landau school”,
a low-temperature research department at Kharkov, Russia, focused on explaining the properties of Helium II using
thermodynamics and quantum mechanics.

Students
A noted student of Landau, in Kharkov, was Hungarian-born physicist Laszlo Tisza, who did post-graduate work with
Landau and was said have been much impressed with Landau’s integration of thermodynamics into modern physics.

Quotes
The following are relevant quotes:
“No, I’m not a genius. Bohr is, and Einstein is. I’m not. But I’m very talented … Yes, I’m very talented.”
— Lev Landau (c.1940), reply to a young lady [3]
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Landau genius
scale
In genius studies, Landau genius
scale (LG), Landau’s ranking, or
“Landau physicist genius scale”, is
a personal ranking of physics
geniuses, e.g. such as those found
on amid the greatest physicists
ever grouping, assembled in circa
1930s, and modified over the
years, by Russian physicist Lev
Landau (1908-1968).

Overview

_

#

Landau scale

0

Isaac Newton

0.5

Albert Einstein

1

Niels Bohr, Werner Heisenberg, Erwin
Schrodinger, Paul Dirac, Satyendra
Bose, Eugene Wigner, and a few
others

1.5
2

Lev Landau (after 1962 Nobel Prize)

2.5

Lev Landau (before 1962 Nobel Prize)

3
In the years circa 1930 to 1960,
3.5
Russian physicist Lev Landau
(1908-1968) developed a personal
4
physicist ranking system, which he
David Mermin (per his own estimate
kept on him, using a logarithmic 0
4.5
±)
to 5 point scale (Lifsĥitz, 1974)
(Pitaevskii, 2010) to rank, in his
Above: Lev Landau with his
teacher Niels Bohr visiting the
calculated opinion, the great
5
Mundane or "pathologists"
physics department of Moscow
physicists. (Ѻ) In 1974, Landau's
State University, 1961.
close associate Russian Evgeny
Lifsĥitz, in a talk at the Abdus
Salam International Centre for Theoretical Physics (ICTP) in Trieste, Italy, mentioned Landau's genius scale; an
account of which is given by Indian physicist Asoke Mitra (2006) as follows: [1]
See main: Landau genius scale

“Landau’s classification of outstanding genius physicist, as narrated by his close associate Evgen Lifsĥitz, at a talk
given in 1974 at the Abdus Salam International Centre for Theoretical Physics (ICTP) in Trieste, Italy. According to
Landau’s classification, Isaac Newton received the highest rank, 0, followed by Albert Einstein at a rank of 0.5, then by
Niels Bohr, Werner Heisenberg, Erwin Schrodinger, Paul Dirac, Satyendra Bose, Eugene Wigner, and a few others at 1,
and so on. Landau had given himself a modest rank of 2.5. The classification continued to the rank of 5 for mundane
physicists.”
A 2008 rendition of Landau rankings by Czech theoretical physicist Lubos Motl, is shown below: (Ѻ)

Similarly, Russian physicist Lev Pitaevskii (2010), one of Landau's former students, corroborates Lifsĥitz's account of
the scale, as follows: (Ѻ)
“Landau was always walking around with a ranking of the best physicists in history recorded in his notebook. He
scored them on a logarithmic scale of 0 to 5. Newton was rated the best. Einstein was next and, of course, Bohr. After
them came Heisenberg, Dirac, Schrödinger, Bose and Wigner.”
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Landau, according to both of these accounts, ranks Newton first. Pitaevskii, to note, seems to places Dirac at 5th
place and Schrodinger at 6th, contrary to Lifsĥitz who puts Schrodinger at 5th and Dirac at 6th.

Missattributions |
Incorrectly
cited rankings
A contradictory
Livanova (1980)
account of
Landau’s ranking,
↓
wherein Einstein,
supposedly, is
ranked first, with
→
a score of ½,
above that of
Simon (2013)
Newton, who is
said to be
Mermin (1988)
assigned with a
score of 1, is
found Anna Livanova’s 1980 biography of Landau, entitled Landau: a Great Physicist and Teacher. [2]
In 1981, American physicist David Mermin published a review of this book, for Physics Today, entitled “One of the
Great Physicists … and Great Characters”, wherein he cites the Landau scale, as follows: [3]
“Landau’s classification of physicists on a scale of 1 to 5, Einstein rating ½, Bohr and the other founding fathers 1,
Landau himself 2½ (but promoted later in life to 2), and the 5s ‘pathologists’.”
In 1988, Mermin, in his talk “My Life with Landau: Homage of a 4½ to a 2”, elaborated on the scale as follows: [4]
“Let me first modify my title [“My Life with Landau”]. There is a short biography of Landau by Anna Livanova. There
she describes his classification of physicists on a logarithmic scale from 1 to 5. Einstein has a special rank, ½, Bohr,
Schrodinger, Heisenberg, and a few others were 1s. Landau, originally a 2½, later promoted himself to a 2. Members
of class 5 were called ‘pathologists’. When I reviewed this book for Physics Today the editor asked for a short
biographical blurb. Just say, I replied, that I’ve worked in fields of interest to Landau in hope of getting out of class 5.
So, in Jun 1981 Physics Today, you can read at the bottom of page 61, “N.D. Mermin is a professor of physics at
Cornell University. Struggling to qualify as a 4½, he has made occasional contributions to the theory of phase
transitions and liquid helium.”
In 1997, citing Mermin, Einstein biographers Anthony Hey and Patrick Walters refer to the scale as follows: [5]
“Landau used to keep a list of names, in which he graded physicists into ‘leagues’. The first division contained the
names of physicists such as Niels Bohr, Werner Heisenberg and Erwin Schrodinger, the founding fathers of quantum
physics, as well as historical ‘giants’ such as Isaac Newton. He was rather modest about his own classification, grading
himself 2½, although he later promoted himself to a 2. Landau [also] created a ‘superleague’ containing only one
physicist, Einstein, whom he uniquely classified as a ½.”
The list of publications that mis-attribute, per Livanova-Mermin, Landau equating Newton, BELOW that in intelligence
of Einstein, and on part or EQUAL in intellect with the likes of “Bohr, Heisenberg, and Schrodinger” [10] or “Satyendra
Bose and Eugene Wigner” [6], and so on, seems to be endless.
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Landauer, Rolf
In computer science, Rolf Landauer (1927-1999) was a German-born American
physicist noted for

Overview
In circa 1960s, Landauer attempted to prove American chemical engineer John
Neumann’s 1949 folklore lecture idiom that: [1]
“A computer operating at a temperature T must dissipate at least kT ln 2 of energy per
elementary act of information, that is, per elementary decision of a two-way
alternative and per elementary transmittal of one unit of information.”
Research on this subject resulted in his 1961 article “Irreversibility and Heat Generation
in Computer Process”, which culminated in what has come to be known as Landauer's
principle, the idea that energy has to be expended to erase information or in other
words that entropy is generated in computer processing actions, in accordance with
the second law. Landauer argues in his high-cited 1961 article that: "computing machines inevitably involve devices
which perform logical functions that do not have a single-valued inverse. This logical irreversibility is associated with
physical irreversibility and requires a minimal heat generation, per machine cycle, typically of the order of kT for each
irreversible function." [2] This seems to be one of the first attempts to link the famous Boltzmann entropy formula S =
k ln W with computational processing.

Education
Landauer completed his SB (1945), AM (1947), and PhD (1950), the latter in physics, all at Harvard University. He then
worked as a physicist at the National Advisory Committee for Aeronautics at Lewis Laboratory for two years after
which in 1952 he joined on as a physicist at IBM.
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Further reading
● Thims, Libb. (2012). “Thermodynamics ≠ Information Theory: Science’s Greatest Sokal Affair” (url), Journal of
Human Thermodynamics, 8(1): 1-120, Dec 19.

External links
● Rolf Landauer – Wikipedia.
● Rolf Landauer – AIP.org.

Landauer's priniciple
In information theory, Landauer's principle argues that energy has to be expended to erase information. This
principle was put forward in the 1960s by German-born American physicist Rolf Landauer. Landauer’s principle, said
another way, argues that in order to erase one bit of information, we need to increase the entropy of the
environment by at least as much. In other words we need to dissipate at least one bit of heat into the environment
(which is just equal to the bit of entropy times the temperature of the environment). [2] In 1961, through some
demonstrations, Landauer argued that when information is lost in an “irreversible circuit”, i.e. a circuit whose inputs
cannot be reconstructed from its outputs, the information becomes entropy and an associated amount of energy is
dissipated as heat. Some have reasoned that this principle links thermodynamics with information theory. [1] A 2011
paper by Vlatko Vedral argues that in quantum physics or quantum mechanics, one can, in fact, erase information
and cool the environment at the same time and that this, in some way, “flout the second law”, owing to a relation
between entanglement and negative entropy. [2]

References
1. Daintith, John. (2005). Oxford Dictionary of Science (5th ed.). Oxford: Oxford University Press.
2. Vedral, Vlatko. (2011). “Does Quantum Mechanics Flout the Laws of Thermodynamics”, Scientific American, Guest
Blog, Jun 01.

Further reading
● Thims, Libb. (2012). “Thermodynamics ≠ Information Theory: Science’s Greatest Sokal Affair” (url), Journal of

2926

Hmolpedia

Human Thermodynamics, 8(1): 1-120, Dec 19.

External links
● Landauer’s principle – Wikipedia.

Landsberg, Peter
In thermodynamics, Peter Theodore Landsberg (1922-2010) was a German-born
English physicist and statistical thermodynamicist noted for his views on a number of
various topics such as black hole thermodynamics, cosmological thermodynamics, the
thermodynamic arrow, the entropological proof, and an irreversible thermodynamics
view of life, among others. In his 1961 lecture “Entropy and the Unity of Knowledge”, in
one part, Landsberg gave the example of the tendency of a child’s room to become
messy as an example of entropy increase. [3]

Education
Landsberg completed his MS in 1946, his PhD and DIC (Diploma of the Imperial College)
in 1949, and DSc in 1966. [2] Landsberg wrote several books and published over 300
papers. Landsberg was professor and then emeritus professor at the University of
Southampton, 1972 to till his reaction end. [1]
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Lang, Kaj
In hmolscience, Kaj Linderstrom-Lang (1896-1959), referred to as “Lang”, was a Danish
chemical engineer, physiologist, and protein scientist noted for his 1956 parody article
“The Thermodynamic Activity of the Male Housefly”, wherein he attempts to poke fun
at those who attempt to apply simple models to complex systems, or something along
these lines.

Spoofers
It’s difficult to say who he is spoofing exactly (Ѻ), but he does mention Ronald Fisher
and reference #6 alludes to the idea that he’s spoofing Erwin Schrodinger’s What is Life
(1943), or anyone who cites this. An intuitive guess might be that he is spoofing Alfred
Lotka’s Elements of Physical Biology (1925), in one part of which, namely §6: The
Fundamental Equations of Kinetics of Evolving Systems (pg. 59), Lotka gives a simple
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example of flies introduced into a house and equilibrium breeding levels that result as follows:
“To give a touch of concreteness to the discussion at this stage a very simple example may be given to illustrate how
several equilibria may occur in a life-bearing system. A perfectly screened dwelling may be kept indefinitely free from
flies. This is a condition of equilibrium, but of unstable equilibrium; for if only a few flies gain access, presently these
will breed, and the room will become inhabited by a population of flies whose number will depend on the amount of
food present, on the measures taken to combat the pest, etc. Unless these measures are very active, the flies will not
be wholly exterminated, but the population will attain some approximately steady number (for a given season) .
There are, then, in this case, two possible equilibria; one with a zero population of flies, the other with some positive
number of fly population.”
Lotka's general aim is to explain evolution via physical chemistry, namely as thermodynamically irreversible process;
this, therefore, could be the main spoof candidate; though, to note, Lotka is not a key term found in Lang's Selected
Papers.

Overview
In 1956, Lang published an humorous 20-page article entitled “The Thermodynamic Activity of the Male Housefly”,
with a fictional co-author F. Fizz-Looney, wherein he gives a parody of simplified system models of overly-complex
systems; the following is the abstract:
“The immense importance of applying chemico-physical methods to biology has gained world-wide recognition in
recent years. Not even the most miserable scientific sparrow falls to the earth without the fateful god of mechanical
statistics having something to do with it. Still, there are a few realms within which this power has not yet taken
charge, and the present article is written with the purpose of showing where and how it can be applied in an entirely
new fashion and whither this application may lead us in our struggle for bigger and better science. [1]
1. Problem: Measurement of activity of housefly.
2. Materials: Adult male flies. No particular strain. [N2]
3. Method: Osmotic. Suspension of flies in air (aerosol) enclosed in semipermeable cylinder with piston.
4. Results: Inconclusive.
5. Theoretical: Yes.
[N1] By special courtesy the present article was accepted without having passed the usual five referees. An American
friend of the author has however pointed out to him that it is inadvisable to go the whole hog in the direction of
broken literary English, and it will therefore be attempted—in places—to adopt the Standard American Scientific
Language whose meaning will be clear even to the luniest [see: crackpot or madness].
[N2] Except from exercise.”
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Shown adjacent, is Lang's fly osmometer, with a semipermeable membrane. [1] The following equation, to get “some
idea of the flavor of his article”, as John Schellman (1997) puts
it, is Lang's Schrodinger equation for the male housefly: [4]

where H, supposedly, is the Hamiltonian operator of the wave
function of the fly and E is the energy of the state of the fly, or
something along these lines. Lang, also in the article, calculated
the pressure vs temperature plot (PT diagram) for houseflies
where it is shown that the “fly pressure” increase up to about
60°C, above which there is a mysterious and precipitous drop to
zero. [4]
The housefly article was cited as “famous” (Ѻ) by 1960,
“celebrated” (Ѻ) by 1963, and his “most humorous scientific
parody” (Ѻ) by 2000.

Education
In 1914, Lang began to study chemical engineering, or “factory
engineering” as it was called then, during which time he edited
a magazine called Student Chemists, at that time also having
aims to become a playwright. [3] He then was briefly employed
at the Agricultural Research Laboratory, under the direction of
Lang's figure 1, captioned "The osmometer. Flies are left
A.C. Andersen (1882-1970), then in 1919 transferred to the
out for obvious reasons." Device, supposedly, is a play
Carlsberg Laboratory, then divided into chemical and
on the van't Hoff equilibrium box, a piston with a piston
physiological research, headed by Soren Sorensen (1869-1939). heads semi-permeable to certain types of gas
In the 1920s, Lang, supposedly, began applying the recent
molecules, designed and built in circa 1886 by Jacobus
physicochemical thermodynamic theories put forward by Gibbs, van’t Hoff.
Lewis, Bronsted, and Bjerrum to proteins; after which, he
completed his PhD, on some type of thesis on casein, at the University of Copenhagen. [3] In the 1950s, Lang, then
famous for his protein science and or proto protein thermodynamics, work, was a sought after speaker, particularly in
America.

Quotes | On
The following are quotes on Lang:
“He was one of the most gifted, generous and lovable men I have ever met, and is remembered, indeed worshiped,
by those who came in contact with him, particularly those who had the experience of working in his laboratory.”
— Fritz Lipmann (1980), commentary on Lang [4]

Quotes
The following noted quotes:
“One well established and generally accepted method of treating systems which are complicated beyond
comprehension is to construct simple models and see whether they fit the systems in question. If they do, you will
immediately become suspicious, and so will your colleagues most certainly, with the result that a blooming literature
sprints up (or breaks out) dealing with the problem of how you have managed to make all your errors cancel one
another. If they do not fit, the beauty of the models themselves may shine for years untainted by the squalid
awkwardness of reality.”
— Kai Lang (1956), “The Thermodynamic Activity of the Male Housefly” (§:5.31); cited by Mogens Westergaard [2]

“Are flies comparable to macromolecules? Yes.”
— Kaj Lang (1956), “The Thermodynamic Activity of the Male Housefly” (§:5.312)
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Langan, Christopher
In hmolscience, Christopher Langan (1952-) (DN:1) (CR:23) (CIR:24) is an American
autodidact notable as as weed theorist who since circa 1990 as been promoting antireductionism, i.e. he argues for "informational reductionism", the view that the basis of
reality is not matter and energy, but information, self-motion anthropic principle
teleology-themed theory of intelligent design in order to prove the existence of god, via
recourse a hodgepodge of standard melting plot theory + ontic opening polemics,
namely: complexity theory, information theory, self-organization theory, Markoff
processes (i.e. chance), via citation to creationists such as David Berlinski (CIR:19),
Michael Behe (CIR:1), William Dembski (CIR:5), along with ideas of John Wheeler, Kurt
Godel (incompleteness), and David Bohm.

Self-theory
The following are 13 variants of the prefix “self-” employed by Langan, in his abstract
alone, to promote his self-motion theory:
Self-configuring
Self-configuration
Self-containing
Self-characterized
Self-definition
Self-execution
Self-generating
Self-modelling
Self-processing
Self-recognizing
Self-reference
Self-selection
Self-transducing
This, as god-believer scientist pattern indicates, e.g. DMR Sekhar, is all but Sokal affair-stylized code for perpetual
motion theory, perpetual motion of the living kind in general, and soul “choice” theory salvage efforts, directly.

Overview
In circa 1990, Langan began to be wrapped up on the imaginary “high IQ society” social world of Rick Rosner (Noesis
editor), Ronald Hoeflin (Mega Test creator), and Marilyn Savant (Guinness Book IQ delisting effector). In 1991,
Langan, in his “Prologue to Buffoonery” letter, was promoting, among what he referred to as the “high IQ readers”,
i.e. Mensa social gathering like people, his cognitive theory model of the universe. (Ѻ) In Nov 1999, Langan became
semi-famous when Esquire magazine, in their Genius Issue, shown below, ran an article dubbing him as “The Smartest
Man in the World”, wherein interview commentary on Langan, claiming an IQ of 195, and Mega Test creator Ronald
Hoeflin, claiming an IQ of 175, is presented. [1] On 9 Dec 1999, the show 20/20 did an interview special on Langan,
entitled “The Smart Guy”, during the course of which they had American neurophsychologist Bob Novelly supervise
Langan in taking a two-hour IQ test, after which Novelly commented that Langan was the highest individual he has
measured in 25 years. Cynthia McFadden, then interviewed Langan at his northern Missouri farm about his
background and his work-in-progress mathematical proof of the existence of god theory, in which he comments how
as a child he asked his grandfather: "is there a god?"; some of the interview dialogue is as follows: [4]
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Langan: There is a new way to prove the existence of God, a new proof that has not been refuted, yes.
McFadden: And the soul?
Langan: Well, yes.
McFadden: And life after death?
Langan: Part of the same thing, yes.
McFadden: (voiceover) Christopher’s startling theory that you can prove the existence of God, the soul and an
afterlife, using mathematics.
McFadden: You know, there’s a sort of
expression, ‘If you’re so smart, why ain’t
you rich?’ So, I say it to you.
Langan: Well, because there is no logical
connection between being smart and
having money. But if you aren’t
necessarily focused on getting money in
the first place, there’s no reason smarts
should make money roll to you.
Langan: My [theory] provides the logical
framework of the theory of everything.
Yielding an enhanced model of space
time, affording explanations of
cosmogony, accelerating cosmic
Left: the Nov 1999 Esquire magazine "Genius Issue", wherein Langan was dubbed
expansion, quantemonocality, the area the smartest man in the world. Right: a image still from the Dec 1999 20/20
interview of Langan at his farm in Missouri on him and his god theory.
of time, the physical and cosmological
riddles that cannot be satisfactorily
explained by other means.
In 2001, Errol Morris filmed a 30-minute interview with Langan entitled “The Smartest Man in the World”, wherein
Langan claims that based on an Omni Magazine intelligence test that he boasts: [6]
“My IQ is somewhere between 190 of 210. I am closer to absolute truth than any man who has come before me.”
Langan’s humorous boasting prompted several parodies; an on-target one in particular by Andrew Osborne (2012).
(Ѻ) In 2002, Langan, published 42-page version of his theory, entitled “The Cognitive-Theoretic Model of the
Universe: a New Kind of Reality”, wherein, as he reflects in 2010 interview retrospect, he attempts to put forward an
teleological information self-motion theory argument for the existence of god, based on the following Biblical
passage: [2]
“In the New Testament, John 1 (Ѻ) begins as follows: ‘In the beginning was the Word, and the Word was with God,
and the Word was God’ (my italics). Much controversy has centered on this passage, as it seems to be saying that
God is literally equivalent to logos, meaning ‘word’, ‘wisdom’, ‘reason’, or ‘truth’.”
Sometime, thereafter, Langan began to be a sort of Internet catchphrase, particularly in discussion forums. for
anecdotal proof of the assertion “you can be smart and believe in god”, in an era where 95 percent of leading
scientists don't believe in the existence of god.
In 2008, Malcolm Gladwell, in his Outliers: the Story of Success, featured Langan and his story, as an example of a
social outlier. [3]
In 2009, American electrochemical engineer Libb Thims, in version 78 of his growing IQ: 200+ claimant collection,
began to list Langan among people cited, referenced, tested, and or claimed to have an IQ of 200 or above; in 2010,
Thims included Langan in the 37 person video version of this listing, entitled “IQ 200+ | Smartest Person Ever”, albeit
Langan classified as one of the top three “IQ fakers” of the late 20th century, alongside Marilyn Savant and Rick
Rosner. [5]

Education
At age 5, Langan his first book Snakes, Lizards, and Turtles. Early on he says, he was able to memorize large portions
of books, but that from about age 6 to 14, he had an abusive step-father who beat him, and discouraged his
intellectual development. Langan entered college, but dropped out after his mother forgot to send some type of
academic scholarship form. He then became a “blue collar” worker, as he says, dabbling in reading, research, and god
theory on the side.
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Quotes
The following are related quotes:
“I would actually pay Libb $200 USD to debate Chris Langan on a talk-back radio program, in the near future.”
— Biff Tannen (2015), forum (Ѻ)(Ѻ) commentary on the extreme atheism views of Libb Thims, Jan 25
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Lange, Friedrich
In philosophy, Friedrich Lange (1828-1875) (CR=5) was a German philosopher and
sociologist noted for his 1865 The History of Materialism and Critique of its Present
Importance, which was expanded into a two-volume second edition (1875), and
translated into English as a three-volume set (1881), a work influential to John Tyndall
and Friedrich Nietzsche, among others, wherein he recounts the history of materialism
from Democritus and his atomic theory through Francis Bacon into Ludwig Buchner and
his extreme materialism. [1]

Marx
German sociopolitical economic theorist Karl Marx, supposedly, gave a critique of
Lange’s book that was more vehement than his critique of Buchner’s lectures. [2]

Quotes
The following are representative quotes:
“Materialism gave the preference to mathematical and physical investigations - that is, those departments in which
the human mind is first able to secure results of permanent value.”
— Friedrich Lange (1877), The History of Materialism (Ѻ)
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LaPaix, Shawn
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In hmolscience, Shawn LaPaix (c.1995-) is a Canadian communications designer noted
for his 2005 poster “The Human Body in History” (below middle), made for the
University of British Columbia Art Gallery exhibit, wherein he creatively uses English
biologist Thomas Huxley’s famous 1863 evolution of man drawing or rather more
correctly the circa 1950 display: "The Evolution of the Ape to Human" (below left) at
the Peabody Museum, Yale University, together with the 1952 CPK atom color scheme:
red = oxygen, blue = nitrogen, gray = hydrogen, black = carbon (not shown), to allude
to the idea that the human (or rather human molecule) is a body of evolving changing
atoms, formed into the structure of a molecule, that has been chemically synthesized
into its current form, over long spans of evolutionary time. [1] In 2010, American
electrochemical engineer Libb Thims modified the ape to man section of LaPaix's
version by added on the CPK coloring scheme key, the vertical words "chemical
mechanism", to signify that evolution, from hydrogen to human is brought about
through a chemical reaction mechanism, and the germane 2010 quote "we are but
complicated molecules" by Internet writing ex-minister turned secular philosopher
Brother Greg, to give a more illustrative and detailed "big picture" view of human
evolution (such as illustrated on the evolution timeline). [2]
Huxley version (1950)

LaPaix version (2005)

Thims version (2010)

Notes
The atoms falling off seem to be depicting the turn-over factor.
In 2009, similar to LaPaix's CPK human molecule depiction, American illustration
artist Chris Gash humorously illustrated New York Times article “Experiments
Show that Molecules Can Walk, but Can They Dance?” with the a stick figure
(below) of a little running human molecule, poking fun at the idea of a walking
molecule. [3]

See also
● Chris Gash
● Jonathan Borofsky
● Norval Morrisseau
● Jonathan Borofsky

A comparison version of the
CPK human molecule, made by
American illustration artist
Chris Gash in 2009. [3]
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Laplace, Pierre
In science, Pierre-Simon Laplace (1749-1827) (IQ:195|#15) (DN=7.5) was a French
mathematician, physicist, and astronomer notable for having built the first ice
calorimeter with Antoine Lavoisier in 1782, with which they made measurements of
heat released or absorbed during various chemical reactions and processes, according
to which he is one of the founders of thermochemistry. [1]

Social physics
In his 1795 A Philosophical Essay on Probabilities, Chapter X: Application of the Calculus
of Probabilities to the Moral Sciences, Laplace famous commented: [3]
“Let us apply to the political and moral sciences the method founded upon observation
and upon calculus, the method which has served us so well in the natural sciences.”
A follower of Laplace's social science dictum, according to American social science
historian Theodore Porter, was Adolphe Quetelet. Quetelet's mécanique sociale, later
physique sociale, was conceived as the social analogue to Laplace's mecanique celeste, and embodied the results of
an unswerving commitment not only to the presumed method of celestial physics, but even to its concepts and
vocabulary. It is too weak to say that Quetelet's goal was the transmission of the achievements of celestial physics
into the social sphere. He aspired to nothing less than imitation. [4]

Other
In 1796, Laplace famously published his Exposition of the System of the World, which outlined the mathematical
details of what has come to be known as the nebular hypothesis, the theory that the solar system formed billions of
years ago from a quickly rotating nebula, or interstellar gas cloud, and that the planets and the sun coalesced from
this rotating mass in accordance with the mechanical laws of nature. The following 1868 view of French physicist
Gustave Hirn, from his Philosophical Implications of Thermodynamics, captures Laplace’s place in the development of
thermochemistry: [2]
“Among the chemical reactions that can develop heat in the living being, the most important, one that predominates
all others, is that resulting from the absorption of oxygen from the air and its combination with the elements fuel
supplied by food. Breathing, in short, is the main cause, if not unique, the production of vital heat. This was
established beyond doubt, first, in the experiments of Lavoisier, Laplace, and then those of Dulong and Regnault, on
animals of different species, and then finally my experiments on humans.”
Laplace is also eponym of Laplace’s demon (1814), a precursor, so to speak, of Maxwell’s demon (1867).
Laplace’s work on the mathematics of force is said to have been precursor to the later development of the concept of
potential.

See also
● Napoleon Laplace anecdote
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In scientific demons, Laplace’s demon is a hypothetical vast
intellectual entity conceived in 1814 by French mathematician
Pierre Laplace who if he knew the precise location and
momentum of every atom in the universe could then use
Newton's laws of motion to reveal the entire course of cosmic
events, past and future. [1] The famous passage describing
Laplace’s demon, as it came to be known in retrospect, is
described as follows, in truncated form:
“We may regard the present state of the universe as the effect
of its past and the cause of its future. An intellect which at a
certain moment would know all forces that set nature in
motion, and all positions of all items of which nature is
composed, if this intellect were also vast enough to submit
these data to analysis, it would embrace in a single formula the
movements of the greatest bodies of the universe and those of
the tiniest atom; for such an intellect nothing would be
uncertain and the future just like the past would be present
before its eyes.”
left: an artistic rendition of Laplace's demon: a vast
This view of time-reversible mechanics is sometimes referred
to as Laplacian determinism.

History

intellect that knows forces and positions of all atoms and
great bodies of the universe, who with this information
knows the future and the past with absolute certainty.
Right: a 2009 rendition, by Libb Thims, of a humorous
meeting Laplace's demon and Maxwell's demon.

The finalized version of Laplace’s demon seems to have been penned in his 1814 “A Philosophical Essay on
Probabilities”, an extension of a lecture on probabilities delivered in 1795 to the normal schools, on his inauguration
as a mathematics professor with Joseph Lagrange, which eventually became a book entitled The Analytical Theory of
Probabilities, the essay being specifically on the subject of probabilities applied to the most important question of
life, such as the principles of reason, justice, and humanity. The opening of this 1814 essay is as follows:
“All events, even those which on account of their insignificance do not seem to follow the great laws of nature, are a
result of it just as necessarily as the revolutions of the sun. In ignorance of the ties which unite such events to the
entire system of the universe, they have been made to depend upon final causes or upon hazard, according as they
occur and are repeated with regularity, or appear without regard to order; but these imaginary causes have gradually
receded with the widening bounds of knowledge and disappear entirely before sound philosophy, which sees in them
only the expression of our ignorance of the true causes.
Present events are connected with preceding ones by a tie based upon the evident principle that a thing cannot
occur without a cause which produces it. This axiom, known by the name of the principle of sufficient reason, extends
even to actions which are considered indifferent; the freest will is unable without a determinative motive to give
them birth; if we assume two positions with exactly similar circumstances and find that the will is active in the one
and inactive in the other, we say that its choice is an effect without a cause. It is then, says Leibnitz, the blind chance
of the Epicureans. The contrary opinion is an illusion of the mind, which, losing sight of the evasive reasons of the
choice of the will in indifferent things, believes that choice is determined of itself and without motives.
We ought then to regard the present state of the universe as the effect of its anterior state and as the cause of the
one which is to follow. Given for one instant an intelligence which could comprehend all the forces by which nature is
animated and the respective situation of the beings who compose it—an intelligence sufficiently vast to submit these
data to analysis—it would embrace in the same formula the movements of the greatest bodies of the universe and
those of the lightest atom; for it, nothing would be uncertain and the future, as the past, would be present to its
eyes.
The human mind offers, in the perfection which it has been able to give to astronomy, a feeble idea of this
intelligence. Its discoveries in mechanics and geometry, added to that of universal gravity, have enabled it to
comprehend in the same analytical expressions the past and future states of the system of the world. Applying the
same method to some other objects of its knowledge, it has succeeded in referring to general laws observed
phenomena and in foreseeing those which given circumstances ought to produce. All these efforts in the search for
truth tend to lead it back continually to the vast intelligence which we have just mentioned, but from which it will
always remain infinitely removed.”
(add discussion)

Exorcism
Laplace’s demon is said to have met its demise with the publication of German physicist Rudolf Clausius’ 1865 The
Mechanical Theory of Heat, which introduced the concepts of entropy and irreversibility into mechanics. [2] In simple
terms, the mechanics described by Isaac Newton’s three laws of motion (Principia, 1686) are reversible with respect
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to time (e.g. Poincaré recurrence theorem, 1890), whereas Clausius’ two laws of the mechanical theory of heat are
irreversible with respect to time (e.g. Loschmidt’s paradox, 1876), described verbally by the the effect that entropy
increases in all natural processes and described mathematically by famed 1856 inequality of Clausius (Clausius
inequality), which introduced the arrow of time into celestial mechanics.

Thermodynamic demons
With the downfall of Laplace’s demon, the rise of the so-called “thermodynamic demons” soon took its place, the
first of which being the famed Maxwell’s demon (1867), then Szilard’s demon (1929), along with various fictional
devices said to contain a Maxwell’s demon, such as the Nefastis Machine (1865).
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LaRouche, Lyndon
In hmolscience, Lyndon LaRouche (1922-) is an American charlatan, seeming political
economist, and cult leader (Ѻ) whose name pops up here and there being that he and
many of his followers attempt to blend in scientific concepts, in a distorted way, into
their arguments, in support of whatever agenda; one example being his theory of
“physical economy”, a type of economic system based on the physical chemistry
biospheric concepts of Russian scientist Vladimir Vernadsky, in which the economic
system is seen as connective noosphere of minds. [1] LaRouche, in simple terms, and or
anybody connected with his work, is kind of like a Kent Hovind of economics,
intermixed with a tinge of L. Ron Hubbard.

Boltzmann-Wiener controversy
LaRouche, supposedly, studied, i.e. read some of the Leibnitz-Clarke correspondence
(Ѻ) surrounding, the the Leibniz-Newton controversy as a teenager, in which he read
that Gottfried Leibniz had pointed out errors in Isaac Newton’s work, and sometime
thereafter came across what he seems to have deemed the Boltzmann-Wiener
controversy, i.e. Ludwig Boltzmann’s view of entropy of statistical systems of particles as compared to Norbert
Wiener’s negentropy view of “living systems”, such as social systems or economic systems, as LaRouche seems to
have taken it. LaRouche, in his 1988 autobiography, put it like this: (Ѻ)
“My understanding of this error of Wiener's is the key to my original discoveries in economic science, and is therefore
the key to everything which has made me an influential international figure today.”
(add discussion)

Overview
The epitome of LaRouche type of mindset is captured well by Jonathan Tennenbaum in 1993 attempting to disprove
or “refute” as he says the first law and second law, of thermodynamics, as fake laws. (Ѻ)
The following 2009 quote by LaRouche, seems to capture his general view of the second law of thermodynamics (a
view adopted by many of his followers): [9]
“The presumption concocted by such hoaxsters as Rudolf Clausius, Hermann Grassmann, Lord Kelvin, et al., which is
known as the claimed principle of reductionist thermodynamics, the so-called principle of entropy (or, ‘second law’ of
thermodynamics), was an ontological fraud from its inception. Clausius and Grassmann claimed to have derived their
argument from the work of Lazare Carnot's nephew, Sadi Carnot; but, that report by Grassmann, et al., as defended,
gratuitously and maliciously, by the editor of Riemann's own collected works, was also fraudulent methodologically,
as that is demonstrated in a study, following the work of Ampere, which was prompted by Carl Gauss, and conducted
through proof-of-principle experiments in electrodynamics which were conducted at Göttingen University under the
direction of Wilhelm Weber, that with the relevant cooperation of Lejeune Dirichlet, Riemann, and Kohlrausch. The
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universe is, in fact, anti-entropic, as this is illustrated dramatically by the achievements of Academician V.I. Vernadsky
for physical biochemistry.”
Curiously, this entire spiel, which is mostly incorrect (e.g. Grassmann had nothing to do with the second law) is
repeated almost verbatim by American mathematician Bruce Director, who says in a video lecture (below), among
other things, that: “we know based on our knowledge of science and what Lyndon has discovered about the science
of physical economy that the universe does not conform to what Clausius says”. Director also says that "Clausius was
not precise and that he was crazy". LaRouche, supposedly, has given the fullest version of his Vernadsky-based
economics in his 2001 book The Economics of the Noosphere, with contents such as the gravity of economic
intentions, and the fundamental distinction between living and nonliving bodies, among others. [10]

Negentropy
LaRouche seems to have first started writing about negative entropy in the context of economics in the 1970s. To cite
one view, according to the 2003 views German-born Canadian author Rolf Witzsche: [2]
“LaRouche has pioneered the investigation of the [negentropy] principle in relationship the economies of nations,
and to life in general.”
LaRouche seems to have been influenced, in his theories on economic “negentropic” processes, by work of American
mathematician Norbert Wiener. [3]

Followers
LaRouche seems to have a large following, embodied in the LaRouche Political Action Committee (LPAC), who all use
LaRouche's interpretation of the second law and of entropy as what seems to be a platform to argue their political
agenda. Some of LaRouche school include: Americans mathematician Bruce Director, economist Michael Kirsch, and
Benjamin Deniston, who presents an overview of the anti-entropic development of life arguing that always moving to
higher levels of energy-flux-density. [4]

Physical economics
The central argument or basis of their “physical economy” model is that acts of creativity resulting in new technology
should be the basis of a type of economic unit of value, measured someway in terms of an increase in “energy-flux
density” per region of the economy. The following is an example quote: [8]
“Whenever we introduce the use of those technologies by mankind, the which are of a higher net energy-flux density
per capita and per square kilometer, even if the product of that effort is delivered to some place outside our planet
Earth, the included effect is to raise the level of productivity, and available standard of living (negentropically), of the
population for the present and future inhabitants of Earth itself.”
In commentary on continuing the lithosphere-biosphere-noosphere work of Vernadsky, LaRouche states that: [8]
“It is important, today, to revisit the work of Planck and his friend Wolfgang Koehler from the later vantage-point of
Vernadsky's categorical distinction of Noösphere from Biosphere. The categorical distinction of the noëtic cognitive
powers specific to the human individual, from the "mentality of apes," acknowledges anti-entropic, biological
creativity in the specific as well as varietal advances in animal and plant species, but willful forms of specifically,
systemically anti-entropic, human creativity, are uniquely specific to the human individual. In other words, the
universe as a whole is pervasively anti-entropic, but only the human individual is specifically capable of exerting antientropic changes in the system of nature by means of a conscious, noëtic act of will. The implications for science
today, of the relationships among Planck and Koehler, and of Planck with Einstein, and the implications of the
convergence of Einstein and Vernadsky are being pursued, in international collaborative efforts, by Sky Shields and
others among ‘the basement crew.’”
The assertions about Planck and Einstein having opinions on Vernadsky here, to note, are purely fallacious, as they
had no association.

Education
LaRouche graduated from high school in 1940, and made an attempt at college in the following years, without
success. In particular, LaRouche enrolled at Northeastern University in Boston, but left in 1942 after receiving poor
grades. He wrote of his geometry class that he "could not accept the axioms and postulates," and of his teachers in
general that they "lacked the competence to teach me on conditions I was willing to tolerate." In circa 1947, after a
several year stint in the US Army as a non-combatant, LaRouche again attempted to resume his education at
Northeastern, intending to major in physics, but left because of what he called academic "philistinism."

See also
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● Technocracy
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Lashley, Karl
In hmolscience, Karl Lashley (1890-1958) was an American child prodigy turned
zoologist-geneticist who, together with his mentor John Watson (1878-1958), penned
some of the first arguments of behaviorism—the antagonist of dualism.

Quotes
The following are noted quotes:
“The essence of behaviorism is the belief that the study of man will reveal nothing
except what is adequately describable in the concepts of mechanics and chemistry.”
— Karl Lashley (1928), “The Behavioristic Interpretation of Consciousness” [1]
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Last words
In quotes, last words are []

List
The following are a few, said to be, last words of a some noted thinkers:
“If I had the whole world, I would give anything to live one day. I am about to take a leap in the dark. I shall be glad to
find a hole to creep out of the world. I am about to take a fearful leap in the dark.”
— Thomas Hobbes (1679), supposed last words [1]

“I am abandoned by god and man; I shall go to hell! I will give you half of what I am worth, if you give me six months
life.”
— Voltaire (1778), supposed last words [1]
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“I am abandoned by god and man. I will give you half of what I am worth if you will give me six months of life. Then I
shall go to hell and you will go with me, oh, Christ, oh, Jesus Christ!”
— Voltaire (1788), variant of what he reportedly said to his attending physician (Ѻ)

“I would give worlds, if I had them, that the Age of Reason had never been published. Oh, god, save me; for I am at
the edge of hell alone.”
— Thomas Paine (1809), supposed last words [1]

“More light.”
— Johann Goethe (1832), last words; said to his daughter-in-law Ottilie Pogwisch (1796-1872, Mar 22

“Life is a narrow vale between the cold and barren peaks of two eternities. We strive in vain to look beyond the
height. We cry aloud, and the only answer is the echo of our wailing cry. From the voiceless lips of the unreplying
dead there comes no word.”
— Robert Ingersoll (1879), said at the grave of his brother [2]
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Laszlo, Babics
In hmolscience, Babics Laszlo (1944-) is a Hungarian sociologist noted, in human
thermodynamics, for his 2003 effort to calculate an hmol, i.e. a mole of humans studied
in mass, thermodynamically.

Overview
In 2003, Laszlo, in his “The Mechanics and Thermodynamics of Mass Societies”,
speculated on topics such as the volume of society (social volume), social acceleration
due to gravity, and potential energy and entropy of society. Of interest, Laszlo makes
an attempt at a calculation of a sociological version of sociological Avogadro's number,
i.e. a social Avogadro number or hmol, which he calculates to be A = 60 individuals,
which is needed as a basis in sociological thermodynamics calculations, as well as a
sociological version of the Boltzmann constant. [1] In 2014, Marc Donohue and Richard
Kilburg cited Laszlo in support of their human behavior = molecular behavior assertions.
[2]

Education
Laszlo graduated from Eotvos Lorand University (Universitas Budapestiensis de Rolando Eotvos Nominata), Budapest,
Hungary in 1974.
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Laszlo, Pierre
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In hmolscience, Pierre Laszlo (1938-) is a French organic chemist noted for his 1978
article “All Kinds of Affinities”, on German polyintellect Johann Goethe’s 1809 physical
chemistry based novella Elective Affinities, and for his 1995 Organic Reactions textbook
wherein he mentions the character Mittler (P1:C2) as being representative of an
auxiliary molecule or mediator (catalyst) that has the ability to convert reactants from
inert from to labile form via lowering the activation energy barrier of the transition
state. [1]

Overview
In 1995, Laszlo, in his Organic Reactions, cites Goethe as follows: [2]
“We will not develop further this topic in this chapter: the conversion from inert to
labile—by lowering the transition state with an auxiliary molecule, a mediator (just like
the character of ‘Mittler’ in Goethe’s Elective Affinities)—is by definition catalysis.
Catalysis of organic reactions is field in full expansion.”
This is one of the rare handful of citations to Goethe human chemical theory in a chemistry textbook. In 2001, Laszlo,
in his Salt: Grain of Life, his most widely-held book, touches on the history of salt, from the Roman salt pay origin of
the term “salary” to so-called evil diminution effect of having or throwing salt about one’s environment—though, to
note, he doesn’t seem to speculate on the neurochemical explanation this effect in regards to the air ionization
effect, i.e. positive air ion (+) concentration increase, of throwing salt, similar to the feel good effect that occurs
around campfires, waterfalls, and after thunderstorms. [2]

Education
Laszlo studied chemistry at Grenoble and then completed his PhD in chemistry at Sorbonne in 1965, becoming an
assistant professor at the University of Princeton. In 1970 he became a professor at the University of Liege, remaining
there until 1999, after which he seems to have switched over into a writing career, mostly in general science and
popular chemistry subjects. Laszlo’s self-written 2001 minibiography is: “honorary professor of chemistry at the Ecole
Polytechnique in Paris, France and the University of Liege, Belgium. Was on the faculty at Princeton University in the
late 60s. Has Held a dozen visiting professorships in various American universities (Berkeley, Chicago, Colorado,
Cornell, Johns Hopkins, etc.). Main research interest is catalysis of organic reactions by inorganic solids: such as the
clay minerals. More than 200 primary publications and 15 published monographs, textbooks and essays in the
popularization of science.” [3]
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In science, latent heat is a heat flow to a body that results in no
change in temperature in the body, with specific respect to heat
flows that accompany phase transitions such boiling or freezing.
[1] In technical terms, latent heat is the heat quantity absorbed
or released by a substance during a change of state. [2]

History
The the discovery of latent heat and its coining arose in the
work and chemistry lectures, beginning in 1757, of Scottish
physicist and chemist Joseph Black to account for
inconsistencies in the then theories on how heating and melting
occurred in relation to heat movements and temperature
recordings. [3] The older established view of heat flow in
relation to phase change, according to Black, when he began to
lecture, was that:
“Fluidity was universally considered as produced by a small
addition to the quantity of heat which a body contains, when it
is once heated up to its melting point; and the return of such a
body to a solid state, as depending on a very small diminution
A latent heat diagram by English science writer Chris
of the quantity of heat, after it is cooled to the same degree;
Woodford, depicting the isothermal (constant
that a solid body, when it is changed into a fluid, receives no
temperature) aspect of latent heat, namely that there is
greater addition to the heat within it than what is measured by a certain period of phase change (solid → liquid; liquid
→ gas) where heat is being added, but where no
the elevation of temperature indicated after fusion by the
thermometer; and that, when the melted body is again made to temperature change is measured. [6]
congeal, by a diminution of its heat, it suffers no greater loss of
heat than what is indicated also by the simple application to it of the same instrument.”
The newer view of heat in relation to a solid to liquid phase change, according Black's recent experiments, is that:
“The opinion I formed from attentive observation of the facts and phenomena, is as follows. When ice, for example,
or any other solid substance, is changing into a fluid by heat, I am of opinion that it receives a much greater quantity
of heat than what is perceptible in it immediately after by the thermometer. A great quantity of heat enters into it,
on this occasion, without making it apparently warmer, when tried by that instrument. This heat, however, must be
thrown into it, in order to give it the form of a fluid; and I affirm, that this great addition of heat is the principal, and
most immediate cause of the fluidity induced.”
Conversely, the newer view of heat in relation to a liquid to solid phase change, according to Black, is that:
“On the other hand, when we deprive such a body of its fluidity again, by a diminution of its heat, a very great
quantity of heat comes out of it, while it is assuming a solid form, the loss of which heat is not to be perceived by the
common manner of using the thermometer. The apparent heat of the body, as measured by that instrument, is not
diminished, or not in proportion to the loss of heat which the body actually gives out on this occasion; and it appears
from a number of facts, that the state of solidity cannot be induced without the abstraction of this great quantity of
heat. And this confirms the opinion, that this quantity of heat, absorbed, and, as it were, concealed in the
composition of fluids, is the most necessary and immediate cause of their fluidity.”
To sum his view up, he introduces a new term:
“[In the] common process of freezing water, the extrication and emergence of the latent heat, if I may be allowed to
use these terms, is performed by such minute steps, or rather with such a smooth progress, that many may find
difficulty in apprehending it; but [other] example[s] [occur], in which this extrication of the concealed heat becomes
manifest and striking.”

Heat of evaporation
The observation that the temperature of water, in open, air began to remain fixed as soon as it reached the boiling
point and that addition of more heat only seemed to produce more ebullition and rapid evaporation was first noted
by Robert Hooke in circa 1680. [5]

Thermodynamic views
Into the 1860s, German physicist Rudolf Clausius expressed his views on heat and latent heat, to the effect “the heat
actually present in a unit weight of [a] substance [is] the vis viva of it molecular motions” and that latent heat “is not
only, as its name imports, hidden from our perceptions, but has actually no physical existence … it has been
converted into work.” [4]
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Enthalpy
Modern terminology, for phase transitions that occur at constant temperature and pressure, the term “enthalpy of
transformation” is used instead of the more obsolete term “latent heat”, as the enthalpy function (U + PV) is the socalled "heat content" of bodies.

See also
● Specific heat
● Heat capacity
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Latour, Bruno
In science, Bruno Latour (1947-) (HCR:10) is a French sociologist of science and
anthropologist, noted for []

Overview
In 1995, Latour, in his Conversations on Science, Culture, and Time, coauthored with
French philosopher Michel Serres, he spends time discussing how he wrote a book on
Zola in relation to thermodynamics. [1] In 2007, Latour, in his Reassembling the Social:
an Introduction to Actor-Network-Theory, aimed to probe the following queries: [1]
“We live in groups that seem firmly entrenched, and yet how is that they transform so
rapidly? We are made to do things by other agencies over which he have no control and
that seem plain and mundane enough. There is something invisible that weights on all
of us that is more solid than steel and yet so incredibly labile. There exist forces that are
strangely similar to those studied by natural scientists and yet distinctively different.
This puzzling mixture of obdurate resistance and perverse complexity seems wide open to inquiry, and yet it defies all
inquiries.”
Latour goes not to state that nearly all social scientists are shaken by at least one of these statements. Latour, in his
concluding chapter, goes onto argue that anthropomorphism is bad, reductionism is good, and that we should:
“Please treat humans as things—e.g. whales in zoology, genes in biochemistry, baboons in primatology, soils in
pedology, tumors in cancerology, or gas in thermodynamics—offer them at least the degree of realism you are ready
to grant humble matters of concern, materialize them, and, yes, reify them as much as possible!”
(add discussion)
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● Bruno Latour – Wikipedia.
● Latour, Bruno – WorldCat Identities.

Laube, Heinrich
In literature, Heinrich Laube (1806-1884) was a German dramatist, novelist and
theatre-director note for a publication in which he recounts the circa 1810 Goethe
“best book” incident. [1]

About
Laube, in the context of German literature, has been classified, along with Christian
Grabbe (1801-30), Friedrich Hebbel (1818-63), Friedrich Halm, as “the most prominent
of Schiller's disciples.” [2]

References
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Winter.
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Further reading
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Laughlin, Robert
In existographies, Robert Laughlin (1950-) (CR:5) is an American physicist noted for his
2000 to 2005 protected states theory of emergence over reduction theory, oft-cited by
theologians, ID-proponents, ontic opening and emergence scholars.

Overview
In 2000, Laughlin, in his “The Theory of Everything”, cited by Terrence Deacon (2011),
elaborates on American physicist Philip Anderson’s 1972 “More is Different” — which
addressed the controversy surrounding the reductionist hypothesis, via the emergent
properties argument that certain physical properties, e.g. solid state forms of matter,
emerge at higher levels of organization — to argue for a “protected states” theory of
emergence, according to which there is a certain insulation between levels of physical
dynamics. [1] In 2005, Laughlin published A Different Universe: Reinventing Physics
from the Bottom Down, wherein he argues for emergence as a replacement for
reductionism, but a book that is not much expanded beyond his 2000 article; the
following is an example quote, as cited as an argument platform by priest-chemistengineer James Salmon (2009): [1]
“Much as I dislike the idea of ages, I think a good case can be made that science has now moved from an Age of
Reductionism to an Age of Emergence, a time when the search for ultimate causes of things shifts from the behavior
of parts to the behavior of the collective.”
This, given the title of the book, seems to be an extrapolate down approach ideology. Lagerroth is grouped,
thematically, according to Erland Lagerroth (2013), into the following carousel of ontic opening scholars: Erich Jantsch
(The Self Organizing Universe, 1979), Ilya Prigogine (the mentor to Erich Jantsch), Gregory Bateson, Karel Kosïk, Fritjof
Capra, Ken Wilber, Henryk Skolimowski, Erwin Laszlo, Edward Goldsmith, Theodore Roszak, Elisabet Sahtouris, Susan
Oyama, Anthony Wilden, Nicholas Maxwell, E F Schumacher, Amit Goswami, Lynn Margulis, Rupert Sheldrake, Henri
Bortoft on Goethe, Harold Morowitz, Steven Johnson, Steven Strogatz, Stephen Wolfram, Stephan Harding, David
Abram, Mary Midgley, Brian Goodwin, Stuart Kauffman, Robert Ulanowicz, Sven Jørgensen, and Enzo Tiezzi.

Quotes | On
The following are Laughlin related quotes:
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“No doubt, it [second law] would seem to contradict the many observations of emergence of ordered non-organic
structures (like crystals or waves and cyclones) and organic structures (like DNA and human beings), seemingly out of
disordered chaos, as evidenced by the physics Nobel Laureate Robert Laughlin.”
— Claes Johnson (2008), “Computational Foundation of Thermodynamics”

Quotes
The following are noted 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
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Lausanne school of physical socioeconomics
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In schools, the Lausanne school of physical
socioeconomics, a two cultures synergy, refers
the 1858 to 1946 physical science based
economics and sociology models of French
political economist Auguste Walras, his son
socioeconomist Leon Walras, French-born
Italian engineer Vilfredo Pareto, Polish social
mechanics economist Leon Winiarski, Italian
economist Maffeo Pantaleoni, and Italian lawyer
and political economist Emanuele Sella,
centered at the University of Lausanne,
Switzerland.

Lausanne school of physical socioeconomics

Auguste Walras
(1801-1866)

History
In 1858, French political economist Auguste
Walras, during a walk with his 24-year-old son
socioeconomist Leon Walras, told the young
Walras that: [1]

●————

|
|
|

Leon Walras
(1834-1910)

“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’.”
This seed idea catapulted Leon to go on to
formulate a general equilibrium theory of
Leon Winiarski
Vilfredo Pareto
Maffeo Pantaleoni
economics, which soon attracted the reading
(1865-1915)
(1848-1923)
(1857-1924)
attention of French-born Italian engineer
Vilfredo Pareto, who eventually in 1893 would
|
|
succeed Leon Walrus as chair of political
●————
——— ● ———
———— ●
economy at the University of Lausanne, and
friend-follower Polish social mechanics
|
economist Leon Winiarski, who would go on to
teach a course on Pure Political Economics and
Social Mechanics at the University of Geneva,
Switzerland, from 1896 to 1903, or thereabouts.
Italian economist Maffeo Pantaleoni, Pareto's
closest intellectual two cultures synergy
associate, and his student Emanuele Sella were
Emanuele Sella
also connected in this Lausanne school circle.
(1879-1946)
Economics historians Benedicte Berthe and
Michel Renault give the following Winiarski
The connectivity tree of hard science based economics philosophy of the
connection view of the Lausanne school: [3]
Lausanne school starting from French socioeconomist Leon Walrus to the
two cultures synergy of Italian economist Maffeo Pantaleoni, to that of
Emanuele Sella who studied under Pantaleoni.
“Leon Winiarski, a friend of Leon Walras and
member of the Lausanne school, made the
principle of least effort the ‘basis of social science’ (Winiarski, 1903).”

In 1870, when Walras became professor of political economics at Lausanne, to about 1903, the year about which
Winiarski was still publishing applied concepts, is thereabouts the launching point of the Lausanne school. The
following 2005 quote by Mainzer Klaus summarizes retrospect gist of the Lausanne school: [2]
“The Lausanne school explicitly used mathematical terms of thermodynamics, like equilibrium, to describe economic
balance.”
All three of them conceived of people as economic molecules or human molecules; the latter two explicitly used
thermodynamic concepts in formulating economic and sociological theory.

Leon Walras
In his early development, Leon Walras was influenced by the views of John Locke, John Mill, and from Rene
Descartes, arguing the supposition that utility, defined as the "intensity of the last want satisfied", is measurable in
economics, akin to mass being measurable in mechanics as the "number of molecules" or "quantity of matter", such
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that utility might be rendered measureable "as is done with temperature". In 1901, he wrote to French
mathematician Henri Poincare (IQ=195): [4]
“You have made me very happy by explaining to me with the authoritativeness that you command that I was justified
in representing the satisfaction of individuals by functions.”

Pareto
The contributions of Vilfredo Pareto are rather extensive; as are the extensions of his works into various economics
schools (e.g. Harvard Pareto circle). His complete works total some 20 books or booklets, more than 600 articles in
journals, magazines, and newspapers, and over 100 published book reviews, introductions, prefaces, and or
interviews, on subjects including: physics,
mathematics, statistics, public policy, and sociology (Ѻ)

Winiarski
It is difficult, at this point, to say who, in retrospect, is
the biggest chief genius of the Lausanne school:
Vilfredo Pareto or Leon Winiarski, being that a
complete English-translated set of their respect works,
is not yet available? Winiarski, however, seems to have
gone a step above Pareto in his thermodynamics
usage, particularly his use of the reversible cycle to
explain social energy. In 1898, Winiarski, in his Essay on
Social Mechanics, chapter ten “The Social Energy”,
states the following rather impressive logic:
“The imperative nature of morality, law, etc., does
nothing special and mysterious it very well in between
the action of the laws of mechanics and just means
that some transformation of energy, which correspond
to irreversibilities. But like all irreversible cycles tend to
their evolution towards a state of full reversibility
ensures that only a maximum, the binding nature and
imperative of social institutions weakens over the
course of time. [19]

In 1990, the Walras-Pareto Center for Interdisciplinary studies
(see: interdisciplinarity) was established at the University of
Lausanne; a noted member of which is Swiss economics historian
Francois Allison, a scholar on Leon Winiarski, Nikolai Bukharin and
the history of Russian economics (Karl Marx, Vladimir Lenin, etc.).
[5]

Note 19:
With the conditions of complete reversibility in the second principle:

is in fact the starting point for another reason. If experience leads us to establishing the equation:
[or

meaning closed line or path integral?]

for a closed cycle and reversible, it should be a function of independent variables do not sear the differential an exact
differential. In other words:

or S is a function of x and y, such that dS, will be an exact differential on a plot of x and y. It is this function that S that
Clausius has called the name of entropy, a function which presents some analogy with that of the energy (U). Indeed,
the like energy, entropy is a property of the body completely determined by the current values of variables and it
follows that pet always be translated by a formula which expresses the function of these independent variables. As
for energy incurs, its value should not depend of the path followed by a body to reach its current state, in case this is
not a full cycle of operations. One can always express entropy by the equation:
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but only, of course, for a reversible cycle.”
This discussion, as we see, is well-ahead of its time, hardly anything like this, with it intermixing of discussion on
morality, weakening of social institutions, and reversibility, described in terms of circle integrals, can be found at
present.

Sella
(add)

Other
In 1995, Italian political economist Claudia Rotondi did her 1995 PhD on Pantaleoni, Pareto, and Sella.

Quotes
The following are related quotes:
“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.”
— Hazel Henderson (1981) [1]
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Lavoisier, Antoine
In science, Antoine Lavoisier (1743-1794) (IQ:175±|#144) (CR:139|#28) was French
chemist, a Ranker greatest mind (#451|653), notable for his caloric theory, in which
heat was hypothesized to be a fluid-like indestructible mass-less particle, called caloric,
capable of causing expansion in bodies. This theory was developed in refutation of the
older “phlogiston theory”, outlined in 1718 by German chemist Georg Stahl, in which
heat was was hypothesized to be a fire-like element, having mass, called “phlogiston”
that was contained within combustible bodies and released during combustion. [1]

Overview
Between 1768 and 1787, Lavoisier published over sixty papers leading to his theory of
combustion. [3] 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. [4] The heat-expansion work and theories of Dutch physician and chemist
Herman Boerhaave, who previously in 1732 had written an influential chemist textbook
titled Elements of Chemistry, were influential to Lavoisier. The following is a photo of Lavoisier’s laboratory: (Ѻ)
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Lavoisier was also key player in the early development of the science of thermochemistry, particularly for the 1782
construction and use of an ice-calorimeter, which together with French mathematician Pierre Laplace was used to
determine the heat released in combustion reactions. He is also considered as one of the founders of modern
chemistry, known for his experimental work on compounds, explanation of combustion, and help in devising a system
of chemical nomenclature. One of the first chemists to adopt Lavoisier’s theories was Scottish chemist Joseph Black
who taught them as early as 1784. [2]

Elective affinity | Reactions
The force or energies or attractions and repulsions of “elective affinities” were for Lavoisier , as American historian
Peter Reill summarizes, the “governing” factor for all reactions: [7]
“Elective affinities, in Lavoisier’s eyes, governed all chemical reactions, from the simplest to the most complex. For
him, the physical universe was teeming with continuous combinations and reductions.”
The permutations for all such reactions, according to Lavoisier were based upon a minimum of three participants:
oxygen base + caloric
other base + caloric + inciting caloric
of varying intensities and proclivities. Lavoisier described his reaction model as follows: [7]
“[In any chemical equation] we must take into consideration the nature of the elements which enter into
composition, the different affinities which the particles of these elements exert upon each other, and the affinity
which the caloric possesses with them.”
Rather than undermining the logic of elective affinity, as Reill summarizes, Lavoisier placed elective affinities on an
even sounder footing than before.

Combustion theory
In 1780, Lavoisier introduced the combustion theory of animal heat.
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Reaction energies
In 1782, Lavoisier discussed his views on the nature of
the energies and forces involved in the dissolution of
metals in acids, such as in the process of dissolving a
metal in nitric acid. In commentary on the subject of
“energies” of reaction, he states: [5]
“To know the energies of all these forces, to succeed
in giving them numerical values, to calculate them,
that is the goal which chemistry ought to propose to
itself. Chemistry advances slowly, but it is not
impossible that it may reach the goal. Meanwhile we
are obliged to content ourselves with general
considerations … I only hope that the reader of this
memoir will apprehend the possibility of some day
applying exact calculations to chemistry. But, before
all, certain data must be obtained which will serve as a
foundation, and it is to that subject I mean to devote
myself.”

Lavoisier shown conducting experiments in the 1770s with his
solar furnace, an instrument that focused the heat of the sun using
lenses which had a diameter of up to 1.32 meters. The lenses were
made from curved sheets of glass with the internal space filled by
vinegar. This furnace was intended to replace the need for fuel in
experiments that needed heat, because of concerns about
contamination from the fuel's combustion products. In one
It was at least hundred-years before this goal began to experiment, Lavoisier used the furnace to burn diamond in air in a
be realized; specifically, with the development of the glass jar. By analyzing the combustion products he was able to
science of chemical thermodynamics, beginning in the show that diamond was comprised solely of carbon. [1]

1870s, various physicists and chemists soon began to
give insight into some of the numerical values of the types of energies involved in chemical reaction; such as: internal
energy, entropy, enthalpy, free energy, activation energy, bond energy, etc.

Thermodynamics
In 1823, French physicist Sadi Carnot used Lavoisier's conception of caloric to outline a generalized theory of heatengines, or of the production of motion by heat. In Carnot’s theory, the production of motion by heat was due to the
need of bodies in contact to “re-establish equilibrium in the caloric”, such that the fall of the caloric from a hot body,
through an intermediate substance, e.g. steam, to a colder body, thus causing expansion (and later contraction) in
the “working substance”, was the drive or impelling power of the heat engine. The subtle erroneous assumption
implied in this theory is that in the cycle of the heat engine, in which (a) caloric particles are added to the working
substance, (b) the working substance expands, (c) caloric particles are removed from the working substance, and (d)
the body contracts to its original state, that “no permanent change occurs in the condition of the working body”.
In the late 1840s, German physicist Rudolf Clausius became aware of Carnot’s theory, through the work of
French physicist Émile Clapeyron and English physicist William Thomson, and set out to amend Carnot’s assumption
that the condition of the body never changes with the newer logic of the theory of heat in which heat is considered as
the energy related to the vibratory motion or kinetic movement of particles, along with the mechanical equivalent of
heat, in which the production of work by heat and heat by work are proportional, and thus, subsequently, a portion
of heat is consumed by the particles of the working body as they act on each other in a cycle in an irreversible
manner. As such, according to Clausius, the condition of the working body does change, and this change shows itself
as a consumption of heat in the constituency of the working body as particles act or work on each other in an
irreversible manner.
To quantify this internal work, in an approximate manner, Clausius developed the model of "entropy", in which
the intensive quantity of heat dQ, passing into or out of the system, is divided by the extensive measure of absolute
temperature T at the surface of the working body, and this quantity, dQ/T, is then said to model the energy workings
of the system particles as they act on each other, and was called by Clausius the "transformation-content" of the
working body. This was the start of the science of thermodynamics.
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Law
In science, a law is a hypothesis turned postulate turned principle that has been verified by experiment and not found
to contradict experimental fact. A law, stated another way, is a descriptive principle of nature that holds in all
circumstances. [1] Laws differ depending on whether they apply universally or only to certain phenomena, systems,
or processes. The two most established laws are the first law of thermodynamics and second law of thermodynamic,
which were originally the first main principle and second main principle. A partial listing of laws is shown below, most
of which are merely precipitates, derivatives, synonyms, or reformulations of the first and second law:

Laws | Main
The following are the main laws, shown via chronological inception, all of which are generally derived the latter from
the former:
● Nature abhors a vacuum | Parmenides (485BC)
● Law of iner a | Aristotle (335BC)
Laws of motion | Newton (1687)
First law of motion
Second law of motion
Third law of motion
● Gas laws
Boyle’s law | Robert Boyle (1662)
Mariotte’s law
Charles’ law
Gay-Lussac’s law
Boyle-Charles law
Ideal gas law | Walther Nernst (1893)
● Laws of thermodynamics
● Zeroth law of thermodynamics | Joseph Black (1786)
● First law of thermodynamics | Rudolf Clausius (1865)
Boerhaave’s law
Mechanical equivalent of heat
Conservation of energy
Conservation of force
● Second law of thermodynamics | Rudolf Clausius (1865)
Carnot’s law of thermodynamics (Stephane Leduc)
Law of dissipation
Law of entropy
Law of increasing entropy
Murphy’s law
The entropy law
Law of disintegration (Porteus’ theory of happiness)
The first and second law
Law of increasing material entropy (material entropy)
Principle of degradation (degradation)
New second law (computational thermodynamics)
● Third law of thermodynamics | Walther Nernst (1908)
● Combined law of thermodynamics
On the Moving force of Heat and the Laws of Heat which may be Deduced Therefrom
Laws of affinity
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First law of affinity
Second law of affinity
● Fourth law of thermodynamics
Fifth law of thermodynamics
Eth law of thermodynamics (principle of fast entropy) (Mark Ciotola)
●Laws of human thermodynamics
Laws of social thermodynamics
Law of racial thermodynamics

Heat | Other
The following are heat-specific related laws:
● Newton’s law of cooling | Isaac Newton (c.1690)
● Joule’s first law | James Joule (1841)
● Joule’s second law | James Joule (1843)

Evolution | Other
The following are evolution-related laws:
● Darwin-Lotka energy law
● Second law evolu on problem (second law evolu on paradox) (Thermodynamics of Evolution)
● Second law (disordering) evolution (ordering) reconciliations

Laws | Other
The following are miscellaneous laws:
● Laws of human chemistry
● Laws of information
Conservation of information
● Laws of life
● Hess’ law
● Surface law
● Conserva on laws
Conservation of mass
● Goldsmith’s two laws of ecodynamics (ecodynamics)
● Wien’s law (energy element)
● Laws of organiza on (human elective affinity)
● Law of ma er and force (vital energy)
● Law of chemical opera on (George Carey)
● Physical laws (John Patrick, Charles Darwin)
● Laws of self-organization (Stuart Kauffman)
● Laws of the universe
● Four laws of black hole mechanics (Stephen Hawking)
● Laws of nature

Self-proclaimed laws
A few instances, there are theorists who proclaim to name or move their own principles to the rank of "law", a few
examples:
● Law of temporal hierarchies | Georgi Gladyshev (c.1970s)
● Constructal law | Adrian Bejan (c.1990s)
This, however, is usually a bit of red flag, in that it bucks historical protocol of the "theorem" (1798/1850) to
"principle" (1875), e.g. first main principle, to "law", e.g. "first law of thermodynamics" (Peter Tait, 1868) status
migration of Clausius model historical transition:
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Law of dissipation
In thermodynamics, the law of dissipation states that in the material world there exists 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. [1]

Overview
The law of dissipation was stated by Irish physicist William Thomson in his April 1852 paper “On a Universal Tendency
in Nature to the Dissipation of Mechanical Energy”. [2] The following simplified original statement of the law of
dissipation of energy, made by Kelvin at the conclusion of his paper, is oft-quoted summary of the law of dissipation:
[3]
Law of Dissipation (parts)

1.

There is at present in the material world a universal tendency to
the dissipation of mechanical energy.

Any restoration of mechanical energy, without more than an
equivalent of dissipation, is impossible in inanimate material
2. 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.
Within a finite period of time past, the earth must have been, and
within a finite period of time to come the earth must again be,
unfit for the habitation of man as at present constituted, unless
3.
operations have been, or are to be performed, which are
impossible under the laws to which the known operations going
on at present in the material world are subject.
The law of dissipation was an early verbal prototype version of the second law of thermodynamics made more
rigorous in the years to follow by German physicist Rudolf Clausius in his mechanical theory of heat.
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Law of racial thermodynamics
In human thermodynamics, the law of racial thermodynamics is an analogy-type postulate, modeled on the law of
conservation of energy, introduced by American law professor and critical race theorist Richard Delgado, in his 1990
article “Does Voice Really Matter?”, wherein he stated that: [1]
“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 is sometimes paraphrased as: [2]
“Racism is never destroyed but always comes back in new forms.”
To explain this in a physics sense, one can argue that racism is a force, such as theorized in integration and
segregation thermodynamics models, that keeps groups separated, and that owing to law of conservation of force,
which states that forces cannot be created nor destroyed, that so to racism cannot be created nor destroyed.
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Whatever the case, the pros and cons, validity, and or difficulties on theory to the idea of the "conservation of
racism" in a physical science sense are yet to be worked out.

See also
● Laws of human thermodynamics
● Laws of social thermodynamics
● Integration and segregation thermodynamics
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Laws of affinity
In chemistry, laws of affinity are any of various combining theories or rules for how specific chemical species can
combine according to affinity preferences or necessities. [1] In the history of chemistry, there have been at least a
dozen or more laws of affinity, depending on which chemist is sourced. One of the first, was Greek philosopher
Plato's c. 390 BC affinity law that "like tends towards like". Over the years, these affinity laws became more elaborate
and complex as new chemical discoveries occurred.

Empedocles
In circa 450 BC, Greek philosopher Empedocles’ introduced his "standard model" of physics, in which the universe
was comprised of four elements: fire ( ), earth ( ), air ( ), water ( ), meaning that humans are entities
made of four elements, whose interactions were governed by two forces: philia (●→|←●), i.e. a rac on (or love)
and neikos (←●|●→), i.e. repulsion (or hate). In short, two forces governed movement: philia (attractive force) and
neikos (repulsive force). Empedocles expanded on this via employing anthropomorphized types of chemical
aphorisms: as in enemies repel; friends attract.

Plato
In c.390 BC, Greek philosopher Plato built on Empedocles’ conception of philia (attractive force) and neikos (repulsive
force) by postulating the first law of affinity that “likes tend toward likes” (likes attract), e.g. earth to earth or water
to water, etc.

Geoffroy
In 1250, Albertus Magnus applied the conception of ‘affinity’ to chemical systems and postulated four laws of affinity.
[2] In 1687, English physicist Isaac Newton proposed that chemical affinities were due to certain forces that would
likely follow similar laws analogous to the three laws of planetary motion. He expanded on these views in ‘Query 31’
of his 1704 Opticks. In 1718, after translating Newton’s Opticks, French physician and chemist Étienne Geoffroy
proposed a new law of affinity that ‘whenever two substances are united that have a disposition to combine and a
third is added that has a greater affinity with one of them, these two will unite, and drive out the other.’ Using this
law, he published the first every affinity table. Geoffroy's first law of affinity was that:
“Whenever two substances are united that have a disposition to combine and a third is added that has a greater
affinity with one of them, these two will unite, and drive out the other.”
To expound on this law, using data from the 1718 edition of Newton's Opticks (query 31), Geoffroy made a sixteencolumn, eight-row, affinity containing twenty-four reacting species, showing specifically what affinity reactions would
occur between various combinations of reactants.

Other
In 1749, building on Geoffroy’s affinity table, French chemist J. P. Macquer published six truths of chemical affinity,
which encompassed both Plato’s and Geoffroy’s affinity laws, as well as four new ones. In 1766, he published seven
types of affinity in his Dictionnaire de chymie. In this direction, most consider Isaac Newton to be the one who
stimulated the discovery of the "laws of attraction". Before this, however, the ancient Greeks knew from magnetic
interactions that "opposites attract" and "likes repel". This factor is modeled, in modern terms, via Coulomb's law. In
the latter half of the 20th century, the theory of electromagnetism, unified by Scottish physicist James Clerk Maxwell
in 1873, is the physics of the electromagnetic field; a field encompassing all of space which exerts a force on particles
that possess the property of electric charge, and is in turn affected by the presence and motion of those particles.
This effect, as modeled via Maxwell's field equations, can be thought of as the electromagnetic laws of attraction and
repulsion.
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With the discovery of sub-atomic particles, such as the quark (1964), and the fundamental forces, the term "laws of
attraction" has been replaced with the conception of field particle exchange, and the bonding effect created
therefrom. Subsequently, in the 20th century the laws of affinity were replaced by the laws of quantum chemistry
and chemical thermodynamics. In the mid 20th century, social scientists began to apply Plato's first law of affinity, i.e.
"likes attract", to relationship life noting that, for example, people tend to marry based on such factors as age,
religion, socioeconomic status, and education. In the 1950s, in opposition to this view, sociologist Robert Winch
proposed the "opposites attract" theory, arguing that people are attracted to those whose needs conversely match
his or her own. [3]

Laws of attraction
In new age, the original Greek formulation of the laws of
affinity, via self-help stylized distortion, towards the late
20th century, began to be reconceptualized into what is
referred to, by some, as the "laws of attraction", the
A “law of attraction” stylized banner (Ѻ), which in Empedocles
idea that "like attracts to like" means that if you think
about what you want, via some type of new age power notions of attraction and repulsion are discussed; precursors to
the laws of the affinity.
model, it will come to you.
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Law of entropy
In human thermodynamics, the law of entropy is an entropology-like synonym for the second law of
thermodynamics. [1] The term is similar to the variations "entropy law" or "law of increasing entropy."
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Laws of human chemistry
In human chemistry, laws of human chemistry are a supposed set of chemical laws that govern the reactions of
“human chemicals”.

Overview
In 1948, English writer Thomas Dreier stated the following: [1]
“Those who, consciously or unconsciously, apply the laws of human chemistry, get along well with people and live
successful lives. Those who do not find, it hard to get along with people, and do not enjoy the success of happiness
that might be theirs.”
In this self-help style of context, Dreier reasons that an understanding of the “chemistry of human beings” will give
the latter group a fresh start.

See also
● Laws of human thermodynamics
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● Fisher, Helen. (2007). “The Laws of Chemistry”, Psychology Today, May 01.

Laws of human thermodynamics
In human thermodynamics, the laws of human thermodynamics are set of hypothetical laws of thermodynamics,
supposedly differing in some way from the standard laws, that supposedly govern human or human molecular
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actions.

Overview
In 1952, English physicist C.G. Darwin stated the following:
“If we determine ‘some kind of laws of human thermodynamics’ we shall be more successful in doing good in the
world.”
Moreover, he concludes by saying that "I am going to try to see what these laws of human thermodynamics are; of
course they cannot be expected to have the hard outline of the laws of physical science, but still I think some of them
can be given a fairly definite form." Curiously, he reasons that it will be up to "someone more skilled in biology than
he is to perfect, or perhaps correct, his attempts at a possible formulation of the laws of human thermodynamics."
Correctly, to clarify, knowing that biology is a softer science (mathematically speaking), he should have said that this
task would soon likely be completed by someone more skilled in a harder science such as physical chemistry or
chemical thermodynamics. Very few publications in thermodynamics ever come from the biologists. In 1972,
American political theorist Marlan Blissett discussed the laws of social thermodynamics. [5]
In 1999, Forbes Allan, in his book Milton's Progress, in a conversation between to scientists, stated: [2]
“It's just human thermodynamics, my friend," John said stiffly, "you're inside the jaws of laws beyond your ken."
That's an acer poem, he decided, which nicely sums up the plight of humankind and the worthlessness of being.
"Maybe I've stumbled on a new law of physics!" it flashed on him suddenly: " -- that life-driven anti-entropic
processes are an integral component of all second law activities and provide an engine with which to accelerate the
overall degradation of energy into heat! ... Or wouldn't that be a 'fourth' law of thermodynamics?”
In 2000, American schooling advocate John Gatto said the following: [4]
“Our school tragedies are an early warning of something inherent in the laws of human thermodynamics.”
In 2002, German physicist Ingo Müller referred to what he called first law of socio-thermodynamics and second law of
socio-thermodynamics found in conjunction with discussions on the working and heating aspects of human life. [3]
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Law of increasing entropy
In thermodynamics, the law of increasing entropy is loose metaphor for the second law of thermodynamics. 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.” [1]
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Laws of information
In science, laws of information are a collection of metaphor types of statements as to supposed properties of
information, modeled generally on the laws of thermodynamics.

Volume Five (IS-Mr)

2955

Overview
In 1985, American educator Dick Hammond, in the context of evolution of life, information theory, and
thermodynamics, gave four information laws: [1]
First law of information: Information, genetic or learned, exists in the arrangement of matter.
Second law of information: Information, genetic or learned, regulates time, organizes matter, and controls energy
flow.
Third law of information: Information, genetic or learned, is inversely related to entropy.
Fourth law of information: Information, genetic or learned, is created and destroyed.
Hammond later (2005) declared: “what has been discovered are a new set of laws which necessarily evolved for life
to cope with the laws of thermodynamics.”
In 1998, American intelligent design advocate William Dembski proposed a aw of conservation of information.
In circa 1999, Italian philosopher Luciano Floridi proposed four principles of information ethics: [2]
0. Information entropy ought not to be caused in the infosphere.
1. Information entropy ought to be prevented in the infosphere.
2. Information entropy ought to be removed from the infosphere.
3. The flourishing of information entities as well as of the whole infosphere ought to be promoted by preserving,
cultivating and enriching their properties.
(add summary)

Difficulties
All of the various laws of information are baseless; give or take, for the most part.
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Laws of life
In nature, laws of life are hypothetical universal laws said to govern the operation of every living object or life-like
entity.

Overview
In 1869, French philosopher Hippolyte Taine, in the preface to his 1869 two volume book On Intelligence, stated: [1]
“It is now admitted that the laws which rule formation, nutrition, locomotion, for bird or reptile, are but one example
and application of more general laws which rule the formation, nutrition, locomotion, of every animal. The same way
we begin to admit that the laws which rule the development of religious conceptions, literary creations, scientific
discoveries, in a nation, are only an application and example of laws that rule this same development at every
moment and with all men.”
In modern terms, its generally agreed that one of the core laws of life, is the conservation of energy or the first law of
thermodynamics. However, experience has shown that not all processes that satisfy the conservation of energy are
possible. Real processes must also satisfy both the second and the third laws of thermodynamics. Life, sub-bacterial,
microbial, plant, animal, and human, then, are processes governed by these laws. In the 2001 words of American
biophysicist Donald Haynie: [2]
“Any theory claiming to describe how organisms originate and continue to exist by natural causes must be
compatible with the first and second laws of thermodynamics.”
Other possible laws of life yet to be discerned may possibly develop in relation to gravity, relativity, particle physics,
quantum electrodynamics, among others.

Defunct theory
In 2009, with the defunct theory of life, life has been found to be akin to ether, and non existent; therefore, any so-
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deemed "laws of life", if cogent, are reducable to physics and chemistry.
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Laws of motion
In physics, the laws of motion,
sometimes referred to as "Newton’s
law of motion", are three sets of laws
that defined the nature of the forces
and motions of interacting bodies. The
three laws of motion, as a set, were
codified by English physicist Isaac
Newton and first presented in his 1687
Principia, the first sixty copies of which The three laws of motion: firstly, that a body will only moved when acted on by an
were printed and shipped on a wagon outside force (see: external force); two, that greater the force, the greater the
change in motion (aka acceleration); third, that for every action (force) there is an
from London to Cambridge.

First law of motion

equal and opposite reaction (force), which implies that forces are always found in
pairs (see also: conjugate variables). [3]

See main: First law of motion

Greek philosopher-scientist Aristotle (384-322BC) was one of the first to grapple with the outlines of the first law;
discussions of which resulting from his investigations into the nature abhors a vacuum query, which he was an
advocator of. Aristotle’s proto-version version of the first law was: [4]
“Nobody can give a reason why a body that has been put into motion in empty space should stop on its own account.
Why should it stop in one place rather than in another? Thus it will remain at rest, or it will of necessity keep moving
ad infinitum unless it is hindered from doing so.”
Greek physicist-engineer Hero (c.10-70AD) stated the following on the matter: [4]
“Bodies will have a rapid motion through a vacuum where there is nothing to obstruct or repel them, until they are in
contact.”
In 1490, Leonardo Da Vinci, in his notebooks, moved from simply describing inventions to a more intense search for
underlying principles, the laws of motion, in particular. In respect to what Newton would later categorized, in 1687,
as the first law of motion, Da Vinci wrote: [5]
“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 circa 1600, Italian physicist Galileo Galilei (1564-1642) outlined a proto-version of the first law of motion in the
form of the principle of inertia, or Galileo's principle, refined—there are two states: being at rest and moving
uniformly, which are to be treated as being the same. [1] In 1687, Newton codified the first law of motion as follows:
“Every body perseveres in its state of being at rest or of moving uniformly straight forward, except insofar as it is
compelled to change its state by forces impressed.”
(add discussion)

Second law of motion
See main: Second law of motion

The second law of motion, according to Newton (1687), states that:
“A change in motion is proportional to the motive force impressed and takes place along the straight line in which
that force is impressed.”
In equation form, relation is defined by the following formula:
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which states that the force F acting on a body of mass m will tend to cause an acceleration a of motion. Force, in
other words, generates motion, and these are quantities to be added and multiplied according to mathematics. [1]

Third law of motion
See main: Third law of motion

In circa 340BC, Greek philosopher Plato stated the following:
“The excessive increase of anything causes a reaction in the opposite direction.”
In 1494, Leonardo 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. [6] The following statement, by Da Vinci, according to Leonard
Shlain, is said to express the idea or essential principle behind the third law: [5]
“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.”
In 1687, Newton codified the third law of motion as follows:
“To any action there is always an opposite and equal reaction; in other words, the actions of two bodies upon each
other are always equal and always opposite in direction.”
(add discussion)

Human physics
In the context of human physics (or possibly human mathematics), in 1960 English physical chemist and mathematical
psychologist Lewis Richardson (1881-1953) expanded upon his earlier method of differential equation based weather
forecasting to develop an “action-reaction pairs” model of warfare scenarios between countries (see also: war
thermodynamics), in some type of effort to forecast and or scientifically explain the causes of war and conditions of
peace. [3]

See also
● Dean Hamden
● Self-motion
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Laws of nature

2958

Hmolpedia

In science, laws of nature, or ‘law of nature’, depending,
refers to the binding practice or rule of conduct or
action through which processes and governance of
systems, in the universe, in various matter, energy, and
vacuum states of existence, accrue, via enforcement, of
which there are to general varieties: natural or
exergonic and unnatural or endergonic, both of which
are coupled to each other and to the assumed
mechanisms of operation of the known universe.

Quotes
The following are related quotes:
“Nature will never follow people, but people will have
to follow the laws of nature.”
— Dioscorides (c.60), Of Material Medicine

“No one cares to dispute overly man’s free will, but no
one yet has proved that man can thereby violate the
laws of nature, despite the authentic accounts to the
contrary as recorded in the Bible.”

A image from an NCCS.net article on how the 1776 Declaration
of Independence established the premise that in America a
people might assume the station "to which the laws of nature
and nature's god entitle them…" and how Americas leaders of
1787 had studied Cicero, Polybius, Coke, Locke, Montesquieu,
and Blackstone, among others, as well as the history of the rise
and fall of governments, and they recognized underlying
principles of natural law as those of the Decalogue (ten
commandments), the golden rule, and the deepest thought of
the ages. [2]

— Morris Zucker (1945), on the problem of the accident [Sorokin theory version] in history [1]

“To a materialist no thing is real but atoms in a void and we are but molecular people controlled by the actions of
natural physicochemical law.”
— George Scott (1985), Atoms of the Living Flame

“The title of Goethe’s novel Elective Affinities refer to the chemical tenet of rapports between different bodies which,
from Etienne-François Geoffroy’s works in 1718, emerge as a prevailing theory [see: affinity theory] in the
eighteenth-century chemistry. Goethe does not limit his views to the analogy between love attractions which made
and break up couples and chemical processes which determine bonds and precipitations of chemical substances. His
excellent knowledge of chemical and alchemical tradition leads him to consider affinity as a law of nature having
effects in chemistry as well as in the living being and in the mind.”
— Bernard Joly (2006), “Goethe’s Elective Affinities: Between Science and Literature” (abs) [3]
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Laws of social thermodynamics
In hmolscience, laws of social thermodynamics refers to supposed or apocryphal laws in sociology based on the laws
of thermodynamics.

Overview
In 1972, American political theorist Marlan Blissett used the term "laws of social thermodynamics" to characterize
American physicist Alvin Weinberg’s 1967 theory of the underlying process by intellectual “thermodynamic
revolutions”, which argues that paradigm changes in science, similar to the theme of Thomas Kuhn’s scientific
revolution structure, are the result of two factors: available “energy levels”, a variation he culled from Leo Szilard
who defining energy and entropy as having a meaning or measure as information) and the “second law” (entropy or
disorder always tends to increase) both intertwined with Wienberg’s idea of the "semantic complexity" inherent in
the various branches of science as they become more and more specialized, where at the same time science as a
whole becomes more and more tensioned. [1] In 2009, Chinese physicist Yi-Fang Chang, in his “Social Synergetics,
Social Physics, and Research of Fundamental Laws in Social Complex Systems”, claims that in his paper he searches
the subject of “social thermodynamics and the five fundamental laws of social complex systems,” so to discuss topics
such as the evolution equation of the system, social temperature, social entropy, the latter two which he gives
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equations for, among other theories. [2]
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Law of temporal hierarchies
In hierarchical thermodynamics, law of temporal hierarchies states that any living system of any temporal
hierarchical level in a normal state has a "thermostat", which is a surrounding medium that is characterized by slightly
changing average values of thermodynamic parameter. In simple terms, the law of temporal hierarchies is a means of
identifying or discerning a systems-within-systems point of view in the classical thermodynamic anaysis of living
system both internally and socially. This law was formulate by Russian physical chemist Georgi Gladyshev beginning in
1978. As a general rule, according to Gladyshev, the higher the hierarchy, the smaller the energy of interaction
between the particles. [1]

Overview
The justification of this statement is connected with the phenomenon of metabolism and the exchange of matter and
energy between adjoined hierarchies. Lower level hierarchical molecular structures are often reproduced in a
medium of higher level hierarchical molecular structures during the lifetime of the latter. Thus, we have:

ti << ti+1
As a rule, modern thermodynamics studies simple or complex systems with similar processes taking place in a single
fixed time scale. Usually, the processes are localized in one or several hierarchies. However, the processes in real
systems usually imply complicated transformations involving structures of various hierarchies and relating to
different time scales. In this situation we use the full differential equations and characteristic functions defined for
macrothermodynamics - thermodynamics of complex hierarchic natural systems at constant temperature and
pressure.
In such hierarchic systems, not only do chemical reactions take place but also transformations between the
structure elements of other j-th hierarchic levels (i-th partial evolution). Moreover, let the reagents of each i- th
evolution condense into the particles of the i-th evolution phase - a structure of higher level of substance
organization. In their turn, the latter are reagents of the next, (i+1) -th, partial evolution. (The order of the partial
evolution, i and of the structure hierarchy, j corresponds to the hierarchy order of the reagents.) Transformation of
similar reagents of some hierarchic level (j) into similar reagents of the next hierarchic levels (j+1, j+2,...) can be
represented as using a system of bi-directional two-way transition reactions arrows. This law is based on the
observation that different structures delineate into different classifications of separate yet connected reacting
systems distinguished by life-span (t):
... << tmol << tcel << torg << tpop << ...
where ti is the average lifetime of the molecular structures of the lower temporal hierarchical level and ti+1 is the
average lifetime of molecular structures of higher temporal hierarchical level. This law justifies the use quasi-closed
equilibrium thermodynamic models to investigate open living systems. These distinctions are important in justifying a
Gibbsian thermodynamic analysis of human life. In making this distinction, we now theoretically define, subgroup, or
compartmentalize different interactive reactive living systems into separate yet connected quasi-equilibrium
hierarchic thermodynamic systems, which can be defined as: thermodynamic systems consisting of hierarchic
subsystems that are related to each other by structure and may be other subordination and by the transitions from
lower level to higher ones. These subsystems should be also separated in space and or with respect to the time
needed for the relaxation to equilibrium.
Using the law of temporal hierarchies, Gladyshev for the first time has strictly proved a possibility to apply the
methods of the classical thermodynamics (the methods of the quasi-equilibrium thermodynamics) for studying the
individual mono-hierarchical quasi-closed systems in living polyhierarchical open systems. It has allowed to show,
that the thermodynamics is convenient for research the interactions between similar mono-hierarchical particles in
near-equilibrium systems. To apply thermodynamics to the poly-hierarchical system, as a rule, has no physical sense,
as this system is composed of particles of different nature. It is not possible to use linear equations for the research of
this system. From this point of view it is possible to analyze a correctness of use of thermodynamics by different
authors. For example, R.Clausius and J.W.Gibbs stated: “Die Energie der Welt ist constant. Die Entropie der Welt
strebt einem Maximum zu.” Here it is necessary to keep in mind, that 'Der Welt' – the Universe of Clausius and Gibbs
– is a model of isolated ideal simple thermodynamic system, where no work or where only extension work is
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performed. Many authors often forgot about this important circumstance. As result of it in science there are many
misunderstanding connected with concept “entropy”.
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Laws of the universe
In science, laws of the universe are regulatory equations, statements, or governing principles that are deemed to
hold true in any part of the known universe or regions of space discernible to observation. One the first to make
statements of two laws of the universe was German physicist Rudolf Clausius who in 1865 stated: [1]
“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: (a) The energy of the universe is
constant, (b) The entropy of the universe tends to a maximum.”

See also
● Laws of affinity
● Laws of human thermodynamics
● Laws of life
● Laws of thermodynamics
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of Heat”, Read at the Philosophical Society of Zurich on the 24th of April, 1865, published in the Vierteljahrsschrift of
this society, Bd. x. S. 1.; Pogg. Ann. July, 1865, Bd. cxxv. S. 353; Journ. de Liouville, 2e ser. t. x. p. 361.
(b) Clausius, Rudolf. (1867). The Mechanical Theory of Heat – with its Applications to the Steam Engine and to Physical
Properties of Bodies, (pg. 365), (URL). London: John van Voorst, 1 Paternoster Row. MDCCCLXVII.

Further reading
● Atkins, Peter. (2007). Four Laws - that Drive the Universe. Oxford: Oxford University Press.
● Penrose, Roger. (2005). The Road to Reality: A Complete Guide to the Laws of the Universe, (ch. 27: The Big Bang
and its Thermodynamic Legacy, pgs. 686-734). New York: Alfred A. Knopf.

Laws of
thermodynamics
In thermodynamics, the laws of thermodynamics
define the rules of temperature equivalence
(zeroth law, 1786), energy conservation (first law,
1837), entropy tendencies (second law, 1865),
and conditions for an absence of temperature
(third law, 1906). [1] The combined law of
thermodynamics, sometimes called the Gibbs
fundamental equation, is the combination of the
four laws in one expression.
In 1952, Norwegian-born American physical Crop of the original English translation of the famous April 24, 1865
chemist Lars Onsager's reciprocal relations (1929) statement of the first two laws of thermodynamics (laws of the
began to be referred to as the fourth law of
universe) by Rudolf Clausius. [3]
thermodynamics.
In some marginal publications, especially in economic thermodynamics (e.g. via Nicholas Roegen) and ecological
thermodynamics, (e.g. via Corrado Giannantoni) one can also find a fourth law, fifth law, sixth law, or seventh law of
thermodynamics, etc., among other variations. The zeroth through the fourth laws of thermodynamics were
introduced in chronological order as follows:

0th | 1786
The theoretical framework zeroth law was first enunciated by Scottish physicist Joseph Black in his 1786 Lectures on
Chemistry, as such: [6]
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“[There exists] a tendency of heat to diffuse itself from any hotter body to the cooler around, until it be distributed
among them, in such a manner that none of them are disposed to take any more heat from the rest. The heat is thus
brought into a state of equilibrium. This equilibrium is somewhat curious. We find that when all mutual action is
ended, a thermometer, applied to any one of the bodies, acquires the same degree of expansion: therefore the
temperature of them all is the same, and the equilibrium is universal.”
In this context of the property thermal equilibria, Black typically is cited in prefix histories on the zeroth law. [7] Most
references, however, state that Irish physicist James Maxwell’s 1871 law of equal temperatures, stated by Maxwell as
“if when two bodies are placed in thermal communication neither of them loses or gains heat, the two bodies are
said to have equal temperatures of the same temperature [and] are then said to be in thermal equilibrium”, was the
first formulation of what is now called the zeroth law. [4] The actual establishment of this argument to the position of
a zeroth law, as “two systems in thermal equilibrium with a third system are in thermal equilibrium with each other”,
was first formulated by Ralph Fowler in 1931. [5] It seems, however, that the actual coining of the term “zeroth law”
was done jointly by Fowler and Edward Guggenheim in their 1939 Statistical Thermodynamics textbook: [8]
“The concept of temperature. As a natural generalization of experience we introduce the postulate: if to assemblies
are each in thermal equilibrium with a third assembly, they are in thermal equilibrium with each other. From this it
may be shown to follow that the condition for thermal equilibrium between several assemblies is the equality of a
certain single-valued function of the thermodynamic states of the assemblies, which may be called the temperature t,
any one of the assemblies being used as a ‘thermometer’ reading the temperature t on a suitable scale. This
postulate of the ‘existence of temperature’ could with advantage be known as the zeroth law of thermodynamics.”
(add discussion)

1st + 2nd | 1865
The first two laws solidified on April 24th 1865, during a reading
at the Philosophical Society of Zurich, when German physicist
Rudolf Clausius enunciated the finalized verbal form of his two
main principles of the mechanical theory of heat:
(1) the energy of the universe is constant
(2) the entropy of the universe tends to a maximum,
which Clausius declared to be the "fundamental laws of the
universe". [3]

3rd | 1906
The third law is associated with the work of German physical
chemist Walther Nernst and his 1906 heat theorem. According to
students of Nernst, sometime during his lectures in Berlin in the
early 1900s, Nernst stated the following, or something to this
effect:
“The first law of thermodynamics has been discovered by three
scientists: Robert Mayer, James Joule, and Hermann Helmholtz;
the second by two scientist: Sadi Carnot and Rudolf Clausius; and,
as for the third, well, this I have just done by myself.”
A laws of thermodynamics humor (pgs. 14-15,

In 1910, German physical chemist Otto Sackur, in a paper
16-17) book segment.
submitted to the Annalen, was calling Nernst's heat theorem a
“new law of thermodynamics”. This paper was read by Max Planck, who began to assimilate Nernst’s work into his
own work on thermodynamics, in particular radiation thermodynamics and quantum mechanics. In the November
1910 preface to the third edition of his Treatise on Thermodynamics, Planck was beginning to indicate that Nernst’s
heat theorem was an additional principle of the thermodynamics (to that of the first main principle and the second
main principle):
“Should this [heat] theorem, as at present appears likely, be found to hold good in all directions, then
thermodynamics will be enriched by a principle whose range, not only from the practical, but also from the
theoretical point of view, cannot yet be foreseen.”
In 1923, Nernst’s heat theorem had been enshrined into a law with its incorporation into chapter thirty-one “The
Third Law of Thermodynamics” of American physical chemist Gilbert Lewis and Merle Randall’s famous
Thermodynamics textbook. [10]
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4th | 1920s

In 1952, Lars Onsager’s 1929 reciprocal relations began to questionably be referred to as the fourth law of
thermodynamics. By 1976, several authors had been calling Onsager's relations by the name "fourth law". In the
application of thermodynamics to evolution, economics, and ecology, scientists with little fundamental training in
thermodynamics have purported other "verbal" fourth laws. These include: Nicholas Georgescu-Roegen (1971),
Victor Weisskopf (1977), Howard Odum (1983), Harald Wergeland (1985), Charles Hall (1986), Robert Ayres (1998),
Stuart Kauffman (2000), I. M. Kolesnikov (2001), Sven Jorgensen (2002), William Dembski (2002), Ian Stewart (2003),
Peter Graham (2003), Eric Schneider (2005), and Jurgen Honig (2007), among others. Others, such as Peter Landsberg
(1990), argue that there can be no fourth law and that nobody can formulate a fourth law.

Other
The 2002 nearly-incorrigible work of Corrado Giannantoni makes reference to possible fifth law of thermodynamics
and possibly sixth law. There's also Murphy's law of thermodynamics.

Laws of human thermodynamics
See main: Laws of human thermodynamics

A common misconception arrived at when first thinking or theorizing about the conception of a science of "human
thermodynamics", is to believe that there are some sort of special "laws of human thermodynamics". The first to
arrive at this view was English physicist Charles Galton Darwin in his 1952 book The Next Million Years. [2]
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Laws of thermodynamics (game version)
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In thermodynamics humor, the game version of the laws of
thermodynamics restates the laws of thermodynamics, in over-laymanized
terms, as a game, the most-popular version of which is as follows:
Prologue
You have to play the game | Thermodynamics governs existence (zeroth
law)
Laws
1) You can’t win (first law)
2) You can’t break even (second law)
3) You can’t quit the game (third law)
Other variants exist as well. [1]

Etymology | Early models
In his 1925 Silliman Lectures "The Anatomy of Science", American physical
chemist Gilbert Lewis stated the following: [4]

A 2011 cartoon strip rendition,
reproduced in full below, of the so-called
game version of the laws of
thermodynamics.

“[Living organisms are] cheats in the game of entropy, [which] alone seem able to breast the great stream of
apparently irreversible processes. These processes tear down, living things build up. While the rest of the world
seems to move towards a dead level of uniformity, the living organism is evolving new substances and more and
more intricate forms.”
This seems to the origin of the so-called "game version" of the laws of thermodynamics as they have frequently been
passed around popular culture. The game version of the laws has sometimes been attributed to American physicist
C.P. Snow; this, however, may be a mis-attribution. [2] American science writer Isaac Asimov stated at least the first
two game versions in his 1970 article “In the Game of Energy and Thermodynamics You Can’t Break Even”, and was
being credited with the paraphrased version (of the first two laws) by
the end of the decade. [3]

Ginsberg’s theorem | Bloch reinterpretation
In 1975, someone—possibly either William Burroughs or Philip
Whalen, poetry associates of American political philosopher Allen
Ginsberg (1926-1997)—in an issue of The Coevolution Quarterly, in a
listing of parody-like proverb laws, i.e. Murphy’s laws (Ѻ), listing in fun
a so-called "Ginsberg’s theorem", as follows: [6]
Ginsberg’s theorem:
1) You can’t win.
2) You can’t break even.
3) You can’t even quite the game.
The three statements being vicariously attributed to Ginsberg who,
supposedly, stated these fun facts during a circa 1974 poetry session.
[6] There is, to note, no association at this point to thermodynamics.
In 1977, someone, in an issue of Production Engineering, stated the
following: [7]

American humor writer Arthur Bloch (Ѻ), person
behind the Beckhap’s law and the
thermodynamic game reinterpretation (1977) of
Ginsberg’s theorem (1975), in his Murphy's law
collection.

“After the three laws of thermodynamics, the most used laws in engineering are Murphy’s laws—which begin with, ‘if
something can go wrong … it will!” There have been countless corollaries and adjunct theorems made, …”
On the same page, a mention of Ginsberg’s theorem is made; though connection between the two does not seem to
exist.. In 1977, American writer Arthur Bloch (1948-) published his popular Murphy’s Law and Other Reasons Why
Things Go Wrong! (Ѻ), the same book from which Beckhap’s law derives, wherein he convoluted thermodynamics
with Ginsberg’s theorem as follows: [8]
“If you doubt this, witness the laws of thermodynamics as they are restated in Ginsberg’s theorem:
1. You can’t win.
2. You can’t break even.
3. You can’t eve quit the game.
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Murphy’s law of thermodynamics is simpler: Things get worse under pressure.”
This pun association soon thereafter became thermodynamics folklore; akin to the mythology of information theory,
via John Neumann and Claude Shannon, becoming equated to thermodynamics. Ginsberg did, to note, employ the
second law in at least one of his poems, namely: “Yes and It’s Hopeless”, a snippet of which is as follows: (Ѻ)

This, however, is a heat death model interpretation of the second law, not a "you can't break even" interpretation, as
Bloch adumbrates things in attempts at parody humor. In 1983, American physicist Bruce Lindsay was referring to the
first law in the form of there’s no free lunch: [11]
“A somewhat more flippant way of expressing the social content of the first principle of thermodynamics is: ‘there is
no such thing as a free lunch.’ (someone always pays!) The current humorous literature is full of such clichés as: ‘you
cannot win,’ which also exemplify the first principle.”
(add discussion)

Mis-attributions
One example of mis-attribution being the following
2007 listing in Politipedia: [9]

Another example of mis-attribution is found in
American science writer Arthur Wiggins’ 2007 The Joy
of Physics, wherein he gives the following mis-fact: [10]

In short, Ginsberg never paraphrased the three laws.

Other

A 2011 comic take on the game version of the laws by American
chemical engineer and cartoonist Rich Byrnes. [7]

In 1975, the movie “The Wiz” had a song (Ѻ), by
Charlie Smalls, albeit one that was eventually was dropped, that what went “you can’t win / you can’t break [get]
even / you can’t get out of the game”; as found in a 1978 recording demo (Ѻ) by Michael Jackson.
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Laymanized thermodynamics
In thermodynamics, laymanized thermodynamics refers to bare bones, simplified, dumbed-down, etc., versions of
thermodynamics that the average layperson or person on the street might hold in his or her mental framework, if
they have any conception at all, as to how they view the laws of thermodynamics, which govern the known universe,
and how the laws apply to their own state of existence.

Overview
The following is a fairly decent example of “laymanized” version of thermodynamics, in a 2006 query post at the
Randi.org discussion forums by a female thinker named Oxymoron: [1]
“I not going to pretend to be a rocket scientist but I do have a pressing question that maybe some of you great minds
can help me out with. The first law of thermodynamics: energy can be transformed but not created or destroyed. The
second law of thermodynamics: the entropy of the universe is increasing. Okay, I can grasp this. Believing in a God or
Gods or a higher power aside, when we die, what the hell happens to all of this energy. Since we are made up of
atoms and molecules and such, and everything is, is it fair to say that when we die, we don't really die, but go on as
energy? And if this is true, what form of energy do we take? I know there are a million different arguments that can
be made on this, I'm just curious as to what people think about it?”
In other words the person seem to have a fairly decent grasp of the verbalized version of the first and second law as
stated by German physicist Rudolf Clausius in conclusion of his 1865 textbook The Mechanical Theory of Heat. Often
is the case that the layperson will have had come across a passing mention of thermodynamics say in a biology books,
literature work, noted quote, and took this as the general idea of what thermodynamics means. Some so-called
laymanized views of these might include: entropology, entropy (child’s playroom), entropy (shuffling cards), entropy
(unscrambled eggs), heat death, among others.

Lectures
Many famous laymanized lectures have resulted in some rather famous publications and followup debates. The most
famous of these being Austrian physicist Erwin Schrodinger's February 1943 "What is Life? the Physical Aspect of the
Living Cell" lectures delivered under the auspices of the Dublin Institute for Advanced Studies at Trinity College,
Dublin, which resulted in the so-called negative entropy model of life, and the latter attack by fellow physicists that
the discussion should have been on free energy. The attack resulted in a "Note to Chapter 6" appended to his
followup 1944 booklet What is Life?, in which he responded to these criticisms that:
“My remarks on negative entropy have met with doubt and opposition from my physicist colleagues. If I had been
catering for them alone I should have let the discussion turn on free energy instead. It is the more familiar notion in
this context. But this high technical term seemed linguistically too near to energy for making the average reader alive
to the contrast between the two things. He is likely to take free as more or less an epitheton ornans without much
relevance, while actually the concept is a rather intricate one, whose relation to Boltzmann’s order-disorder principle
is less easy to trace than for entropy and ‘entropy taken with a negative sign’, which by the way is not my invention.”
In other words, Schrodinger guessed that the "lay public" would better understand an entropy-based explanation of
life than as compared to a free energy based explanation, the latter of which he viewed as being "a rather intricate"
topic.

See also
● Folklore thermodynamics
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Further reading
● Thims, Libb. (2008). “Public poll [N=81]: What is Entropy?”, IoHT publications.

Layzer, David
In cosmological thermodynamics, David Layzer (c.1925-) is an American astrophysicist note for his
1975 Scientific American article “The Arrow of Time”, in which he discusses entropy changes in an
expanding universe (in the context of the arrow of time), and for his 1990 book Cosmogenesis, in
which he attempts to explain how the expansion of the universe allows ordered, or correlated,
relational regimes to arise and persist, notwithstanding the second law, in terms of the rate of
expansion outrunning the rate of equilibration involved at local scales. [1]

Education
Layzer completed his BS in physics (1947) and PhD in astrophysics (1950) at Harvard University
and retired as a Harvard astrophysics professor in 1998. [2]
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Lazy ant study
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In experiments, the lazy ant study is a 1980s
study which found that ants can be divided into
two categories: one consisting of hard workers,
the other of inactive or ‘lazy’ ants, and also, most
interestingly, the found that if the “system” were
shattered by separating the two groups from one
another, each in turn developed its own
subgroups of hard workers and idlers. In other
words, a significant percentage of the ‘lazy’ ants
suddenly turned into hard working ants. [1]

Study
The published details of the study remain to be
tracked down. Mention of the study was made in
the 1984 foreword “Science and Change”, to
One of Belgian complexity theorist Jean Deneubourg's 1989 ant nest,
Belgian chemist Ilya Prigogine’s Order Out of
food, bridge experiments, which is similar to his earlier circa 1983 lazy
Chaos, by American writer Alvin Toffler, who
refers to it, without citation, as a “recent study”. ant experiment. [7]
[2] Prigogine, in his 2003 “Surprises in a Half Century”, one of his last published works, attributes the experiment to
Belgian complexity theorist Jean Deneubourg, who first started working with his colleagues on the collective behavior
of ants in 1983, and who has published theories such as autocatalysis of ant behavior. Prigogine summarizing the
experiment as follows: [6]
“Let me quote a final example. My colleague Deneubourg has performed the following experiment. You have two
large boxes connected by a small channel. The ant’s nest is displaced from one box to the other. Ants are crossing the
channel to recover the initial situation. Deneubourg has found a way of identifying the individual ants. The surprising
result is that there are two groups of ants: active ants and lazy ants. The active ants cross the channel repeatedly. The
lazy ants remain most of the time in the same box. Deneubourg selected out the lazy ants and made the same
experiment. The astonishing result is that some of the lazy ants then begin to work. How human this sounds!”

Pareto principle
The findings of the lazy ant study corroborates well with the Pareto principle, which says that 80 percent of a
system’s wealth is typically confined to 20 percent of the population. The study can be used as a reference case in
point in regards to those who would advocate equality of wealth distribution, such as discussed and critiqued in
chemical engineering thermodynamics terms in American chemical engineer James Ferri’s student produced 2011
“Thermodynamics of Life: Wall Street Edition” video production. [3]

Communism
The study can also be used as a case in point in regards to failed “equality of workers” political theories such as
captured well in the 1965 epic drama Doctor Zhivago, which details the early 20th century implementation of
Bolshevism (Communism) as the answer to the autocracy of Tsar Nicholas II, an implementation based in part on the
scientific theories of Karl Marx, among others. [4] At one point in the film, Dr. Zhivago, when he first meets his halfbrother Yevgraf, a CHEKA policeman, he comments:
"Cutting out the tumors of injustice, that's a deep operation; someone must keep life alive while you do it."
Here we see the “Tsar autocracy” ruling theory, in the context of a growing Russian state, no longer being
functionable, hence a growing “tumor of injustice”, and the Bolshevism “equal workers” ruling theory being an
operation done in an attempt to remove the tumor. Some operations, however, are not successful. Hence, the
ultimate fall of the communist regime, possibly because its theoretical structure was not based on fundamental
studies, such as the lazy ant study, and principles, such as the Pareto principle.

Human molecules | Rise and fall
The study also brings to mind Austrian-born American political economist Joseph Schumpeter and his theory of the
multi-generational rise and fall of human molecules through social classes, to the effect that one newly-partitioned
group of “lazy ants”, considered as a social class, spontaneously divides into two classes: lazy (lower class) and
hardworking (upper class), in one step or generation, one might say. [5]

Mechanical equivalent of heat
In 2008, American electrochemical engineer Libb Thims incorporated implications of the lazy ant study in regards to
the thermodynamics of human molecules, work and occupational choice, as discussed in his JHT article “On the
Mechanical Equivalent of Heat and Occupation.” [1]
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Stability
The study also brings to mind American physicist Alfred Mayer’s 1884 floating magnetics experiment as well as British
anthropologist Robin Dunbar’s 1992 theory of the Dunbar number of maximal size of working group stability, in
regards to the aspects of system structural and operational stability.
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Le Bon, Gustave
In hmolscience, Gustave Le Bon (1841-1931) was a French social psychologist,
sociologist, anthropologist, inventor and amateur physicist noted for []

Overview
In 1895, Le Bon, in his The Crowd: a Study of the Popular Mind, as cited by James
Coleman (1994), building on Charles Darwin and Ernst Haeckel, he employed the
following chemical combination logic of crowd dynamics—comparing the behavior
changes resulting via the combination of people to the behavior changes resulting from
the combination of acids and bases: [1]
“The most striking peculiarity presented by a psychological crowd is the following:
Whoever be the individuals that compose it, however like or unlike be their mode of
life, their occupations, their character, or their intelligence, the fact that they have
been transformed into a crowd puts them in possession of a sort of collective mind
which makes them feel, think, and act in a manner quite different from that in which each individual of them would
feel, think, and act were he in a state of isolation. There are certain ideas and feelings which do not come into being,
or do not transform themselves into acts except in the case of individuals forming a crowd. The psychological crowd
is a provisional being formed of heterogeneous elements, which for a moment are combined, exactly as the cells
which constitute a living body form by their reunion a new being which displays characteristics very different from
those possessed by each of the cells singly.
Contrary to an opinion which one is astonished to find coming from the pen of so acute a philosopher as Herbert
Spencer, in the aggregate which constitutes a crowd there is in no sort a summing-up of or an average struck
between its elements. What really takes place is a combination followed by the creation of new characteristics, just
as in chemistry certain elements, when brought into contact—bases and acids, for example—combine to form a new
body possessing properties quite different from those of the bodies that have served to form it.”
(add discussion)

References
1. (a) Le Bon, Gustave. (1895). The Crowd: a Study of the Popular Mind. MacMillan, 1897.
(b) The Crowd: A Study of the Popular Mind – Wikipedia.
(c) Coleman, James S. (1994). Foundations of Social Theory (pg. 200). Harvard University Press.

External links
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Le Chatelier, Henry
In science, Henry Le Chatelier (1850-1936) was a French chemist noted for his 1884
chemical equilibrium principle and for being the first to translate American engineer
Willard Gibbs' 1876 treatise On the Equilibrium of Heterogeneous Substances into
French in 1889. [1]

Le Chatelier’s principle
See main: Le Chatelier's principle

Le Chatelier’s famous 1884 principle states: [2]
“Every system in chemical equilibrium, under influence of a change of every single one
of the factors of equilibrium, undergoes a transformation in such direction that, if this
transformation took place alone, it would produce a change in the opposite direction of
the factor in question. The factors of equilibrium are temperature, pressure, and
electromotive force, corresponding to three forms of energy: heat, electricity, and
mechanical energy.”
This principle, supposedly, has been widely used and quoted in biology and the social sciences. [3] An example of its
use in explaining human pairing, seems to be found in the 1919 work of American economist Julius Davidson. [5] In
1947, American economist Paul Samuelson, for instance, used the principle to explain economic equilibrium. [4]

References
1. Josiah Willard Gibbs - Britannica (1911).
2. (a) Le Chatelier, H. (1888). “Recherches Experimentales et Theoriques sur les Equilibres Chimiques (Experimental
and Theoretical Research on Chemical Equilibria).” Annales des Mines, Hutieme Serie, Memiories, XIII, Paris: Dunod.
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Harvard University Press.
(b) Samuelson, P. A. (1970). "Maximum Principles in Analytical Economics", Nobel Prize Lecture.
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717-24.

External links
● Henry Louis Le Chatelier – Wikipedia.

Le Chatelier’s
principle
In chemistry, Le Chatelier’s principle, also called
"Le Chatelier-Braun principle" (Lindsay, 1927),
after Karl Braun, or "principle of mobile
equilibrium" or "general law of inertia", is a
generalized rule which states that perturbation
of a system at equilibrium will cause the
equilibrium position to change in such a way as
to tend to remove the perturbation. [1] In short,
systems in equilibrium tend to react to
perturbations in a transformational direction
towards the change, thus re-establishing a new
equilibrium.

History

A 2004 concentration-focused synopsis of Le Chatelier’s principle

(neglecting temperature, pressure, and volume change factors) by
In the early 1880s, French chemist Henry Le
American organic chemists Marye Fox and James Whitesell. [5]
Chatelier (1850-1936) was a professor of
chemistry at the École des Mines in Paris working on the theoretical and practical aspects of chemistry. His research
on the chemistry of cements led him to formulate a principle to predict how changing the pressure affected a
chemical system. [2] The new equilibrium principle discerned by Le Chatelier was first published in an 1884 note by
him in the following form: [3]
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"Any system in stable chemical equilibrium, subjected to the influence of an external cause tends to change either its
temperature or its condensation (pressure, concentration, number of molecules in unit volume), either as a whole or
in some of its parts, can only undergo such internal modifications as would, if produced alone, bring about a change
of temperature or of condensation of opposite sign to that resulting from the external cause."
Four years later, in a longer 1888 article entitled “Experimental and Theoretical Research on Chemical Equilibria” in
the Annales des Mines, Le Chatelier restated the Principle in a simpler and more comprehensive form: [4]
“Every change of one of the factors of an equilibrium occasions a rearrangement of the system in such a direction
that the factor in question experiences a change in a sense opposite to the original change.”
The expanded paper contains a large number of applications to equilibria including ones involving electromotive
force as well as pressure and temperature. The extension of this argument to include applications to biology and
social sciences have been made by later writers and were not represented in Le Chatelier's original explanation.

See also
● Social Le Chatelier principle
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Further reading
● Oliver, John and Kurtz, Jim. (c.2000). “Henry Louis Le Chatelier: A Man of Principle”, Woodrow.org.

External links
● Le Chatelier’s principle – Wikipedia.

Le Sage, Georges
In science, Georges Le Sage (1724-1803) was a Swiss mathematical physicist and
electrical engineer, described by Balfour Stewart and Peter Tait as having a “singularly
acute mind”, notable for being the co-winner, along with physician Jean Philippe de
Limbourg (a former student of Herman Boerhaave), of the Academy of Rouen’s 1758
find a physico-mechanical system of affinities competition (see: affinity table), on
which he supplied a mathematical exposition of affinity in line with the concept of
gravity. [1]

Gravitation
Le Sage is said to not only devised his own rather elaborate gravitation theory, but also
written an extensive treatise on history of gravity theories. William Thomson, in the
1871 Proceedings of the Royal Society of Edinburgh, gave an account of Le Sage's
gravity theory along with suggestion for improvement, based on his vortex atom
theory. [1]

Kinetic theory of gases
Le Sage’s work on the kinetic theory of gases was cited by Rudolf Clausius and James Maxwell. [3]
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Electrical engineering

In 1774, in electrical engineering, Le Sage invented the first electric telegraph consisting of 24 wires, each suitably
spaced and insulated by means of glass partitions at frequent intervals, placed in a trough in the ground, according to
which each wire represented a certain letter of the alphabet:
Le Sage, knowing that gold leaf is extremely sensitive to minute electric impulses, placed a small piece of gold leaf at
the end of each wire. To send a signal over any particular wire corresponding to a certain letter of the alphabet, a
small static charge was sent thru the wire by touching it at the transmitting station with a glass rod which had
previously been electrically excited by rubbing it with silk. This system was rather limited in its application, room to
room in application, as it is very difficult to insulate a static charge for any great distance. [2]

Education
His father, who was the author of many papers on various subjects, occupied his son of his own studies early,
including the works of the Roman poet Lucretius at the age of 13. According to Pierre Prévost and some notices of Le
Sage, the education by his parents in his early years was very strict (see: parentally created genius), and Le Sage
reacted to this by isolating himself and with meditation on various subjects. Contrary to his father, who allegedly only
accepted facts and had little interest in generalization, Le Sage was primarily interested in general and abstract
principles. Against the will of his father, Le Sage devoted his life to mathematics and, in particular, a search for the
mecanisms of gravity.

Quotes
The following are related quotes:
“I have been born with four dispositions well adapted for making progress in science, but with two great defects in
the faculties necessary for that purpose. 1. An ardent desire to know the truth; 2. Great activity of mind; 3. An
uncommon (justesse) soundness of understanding; 4. A strong desire for precision and distinctness of ideas; 5. An
excessive weakness of memory; 6. A great incapacity of continued attention.”
— Georges Le Sage () [4]
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External links
● Georges-Louis Le Sage – Wikipedia.

Leclerc, Max
In human chemistry, Max Leclerc (1864-1932) was a French education reformer noted for his
commentary on Hippolyte Taine’s view of people as human molecules, wherein Leclerc comments
that in France the middle classes act as an aggregate of human molecules working to turn the
huge wheel of commerce under the operation of the Minister’s pedal.

Overview
In commentary on Taine’s 1875 text Growing Disagreement of School and Life (La Disconvenance
Croissante de l’ecole et de la Vie), according to one review, Leclerc argues that “in our Lycees there
is the same military discipline (as under Napoleon), the same aggregation of numbered human
molecules, which the huge wheel, turned throughout France by the Minister’s pedal, grinds and
reduces to human powder.” [1] This view comes from Leclere’s 1894 book Education in the Middle Classes in England,
where in he discusses the views of Taine, and comments that: [2]
“France has repeatedly changed its political constitution in this century but, through all vicissitudes, under many
different governments, the regime founded by Napoleon Bonaparte persisted as the mode of education has
remained the same. Twenty years ago, France sought to establish freedom with the Republic, she believes she has
succeeded, and freedom, she says possesses ". How does it prepare new generations to use and Others How those
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born since in 1870 they are learning about freedom? If the parliamentary monarchy of July had not had the courage,
if the Republic of 1848 has not had time, if the Second Empire could not have the will repudiate the dangerous legacy
of Napoleon, the Third Republic, who has time and should have the courage and determination, she undertook what
no one has been able, willing or dared to do before it? Did she understand how risk it runs, raising his free citizens by
whatever means were combined to perpetuate the reign of the despotic one? Prefects and principals of the Republic
today have no other conception of their role than once under the sword of Napoleon. In our schools, even military
discipline, even numbered piles of human molecules that huge wheel turning in all of France under the pedal stroke
of the Minister, crushed and pulped to humanity.”
(add disucssion)
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Lecture
In science, a lecture refers to an instructional talk on a given subject.

Famous lectures
A number of famous lectures, many turned into books, have functioned have been idea spurring locations in the
development of key topics, not often produced in the non direct human interactions style of journal or book writing.
Some of these are listed below.
In 1747, Scottish physician and chemist William Cullen became a chemistry lecturer at Glasgow University and
also later lectured at the University of Aberdeen, during the course of which he invented the now standard “reaction
arrow” notation of chemical reactions. 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 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. In 1757, at the University of Aberdeen, 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.
The 1902, the Harvard University chemistry class lectures by American physical chemist Gilbert Lewis is where
the now-famous Lewis dot structures were introduced as a classroom teaching aid. In 1925, Lewis' "Anatomy of
Science" lecture gave some of the first speculations on hmolscience, in regards to whether him writing a book was
but a chemical reaction. The 1943 laymanized “What is Life?, in terms of chemistry and physics, lectures of Austrian
physicist Erwin Schrodinger, and followup 1944 booklet, and followup retraction “Note to Chapter 6”, is one of the
most widely read booklets by scientists in the science community overall.
(add)

Hmolpedia
In Hmolpedia pages, the thermodynamics lectures page contains videos of a number of university lectures on topics
in thermodynamics and or physical chemistry. The Hmolpedia “videos” page contains related hmolscience videos and
some lectures.

See also
● Libb Thims (lectures)
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Leduc, Stéphane
In science, Stéphane Leduc (1853-1939) was a French biologist noted, in chnops-thermodynamics,
for his 1911 effort to explain life via mechanism, energy, and entropy.

Overview
In 1911, Leduc, in his The Mechanism of Life in which, in his own words, “endeavored to give as
much of the science of energetics as can be treated without the use of formula; the conception of
entropy and Carnot’s law of thermodynamics” to the explanation of the mechanism of life. He
states, for instance, “a living being [is] a store of potential energy, to be set free by external
stimulus.” [1] Leduc's overall aim was to contribute to the understanding of the chemical and
physical mechanisms of life. [2]
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Further reading
● Leduc, Stephane. (1906). Les bases physiques de la vie et la biogenèse (The Physical Basis of Life and Biogenesis). éd.
Masson, Paris.

External links
● Stéphane Leduc – Wikipedia.

Leff, Harvey
In information thermodynamics, Harvey S. Leff (1937-) is an American physicist noted
for his 1990 book Maxwell’s Demon, on entropy and Maxwell’s demon as discussed in
computing, and for 1996 ‘energy spreading’ theory of entropy, which in circa 2000 he
seems to have infused American organic chemist Frank Lambert’s ‘energy dispersal’
theory of entropy, to promote in chemistry teaching textbooks. [1]

Education
Leff completed his BS in 1959 at the Illinois Institute of Technology and his MS in 1960
at Northwestern University, both in physics. He completed his PhD in physics at the
University of Iowa in 1963 with a dissertation on “Statistical Theory of Energy-Level Spacing
Distributions for Complex Spectra”. [2] Leff currently is physics professor emeritus at California
State Polytechnic University, Pomona.
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Legendre, Adrien-Marie
In mathematics, Adrien-Marie Legendre (1752-1833) was a French mathematician noted for his
mathematical state function “transformation” procedure, known as the Legendre transform (or
Legendre transformation), in which one specific variable of a state function equation can be
converted into a more convenient form.

Partial differentials
In his 1786 “Memoir on how to Distinguish the Maxima and Minima in Calculus of Variations”,
Legendre is said to have established the modern notation and use for the partial differential of
the form: [1]

This partial differential logic was then adopted by German mathematician Carl Jacobi in 1841
after which it became the norm.
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Legendre transform
In thermodynamics, Legendre transform, or "Legendre
transformation", is a mathematical procedure employed to convert a
specific variable of a state function equation into a more convenient
form, often one in which the variable can thus be calculated readily
from existing experimental data. The Legendre transformation allows
one to obtain functions equivalent to U = U(S,V) dependent on more
accessible laboratory coordinates or variables. [5]

Overview
The equations for a system containing heat as a variable, for example,
contain entropy as a variable quantity. Entropy is an inconvenient
variable, difficult to control for and hold constant as one can hold
Legendre transformations among the four main
temperature, pressure, and volume constant. The Legendre transform thermodynamic potentials; the arrows indicate
possible transformations of each potential; the
allows a researcher to convert equations containing entropy into
products of conjugate variables PV and TS used in
equations expressed only in terms of temperature, pressure, and
volume. The Legendre transform can be applied correctly only under each transformation are also indicated. [5] 1820
certain conditions, which must be specified. The Legendre transform watercolor caricature of French mathematicians
is named after French mathematician Adrien-Marie Legendre (1752- Adrien-Marie Legendre eponym of the Legendre
transform, by French artist Jules Boilly. [4]
1833). [1] In mechanics, the Legendre transformation is used to go
from the Lagrangian formulation to the Hamiltonian formulation. [2] The Legendre transform is an important tool in
biochemical thermodynamics, in that it makes the application of thermodynamics to biochemical reaction analysis
more convenient. [3] In the 2000s, American physical chemist Robert Alberty published a number of summary papers
and chapters on the overview of the use of the Legendre transform as used in chemical thermodynamics and
biochemical thermodynamics. [6]

See also
● Bridgeman formulas
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Springer.
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Lehman, Niles
In hmolscience, Niles Lehman (c.1962-) (DN=6/10) is an American chemist noted for his
2012 “The Chemical Origin of Behavior is Rooted in Abiogenesis”, co-authored by Brian
Larson and Paul Jensen, reviewed by Christopher Southgate, Andrew Robinson, and
Mark Ditzler, wherein they attempt to grapple with free will, the origin of life problem
(aka the great problem of natural philosophy), and animal behavior in terms of
chemistry, or rather “behavioral chemistry” as they call it, namely the argument that
RNA polymers of a sufficient length have the ability of “making a choice”. [1]

Life
On the topic of “abiogenesis”, after being directed to the following articles: life does
not exist, defunct theory of life, and life terminology upgrades, Lehman had the
following to say: [2]
“’Life’ exists, if only as a useful human perception. That’s good enough for me to spend
my academic career focused on its origin.”
(add discussion)

Religion
On the question of his Dawkins number, Lehman has the following to say:
“Dawkins Number. I hadn’t seen that. Of hand: oscillating between being exactly on 6 and exactly on 10, depending
on mood. It’s probably one of those things that could be quantized, but shouldn’t be.”

Education
Lehman completed his BS in chemistry in 1984 and MA in comparative biochemistry in 1986, both at the University of
California, Berkeley, and his PhD in biology at the University of California, Los Angeles. Since 2001, he has been a
chemistry professor at Portland State University, where he teaches courses on the chemistry of the origins of life
(Chem 360), prebiotic chemistry (Chem 460/560), along with general chemistry and biochemistry, and also is editorin-chief of the Journal of Molecular Evolution.
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In human chemistry, Jean-Marie Lehn (1939-) is a French chemist noted for his 1995
Supramolecular Chemistry, a textbook based on his 1978 Baker Lectures given at
Cornell University, in which he defines the newly-emerging field of “supramolecular
chemistry” as a type of beyond molecular chemistry subject whose goal is to
understand non-covalent intermolecular forces and to gain control over the
intermolecular bond and to introduce this subject in laymanized terms as follows using
Empedocles-Goethe stylized chemistry aphorisms: [1]
“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 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.”
In other words, Lehn here alludes to the notion that supramolecular chemistry is the study of interactions of
supermolecules akin to German polymath Johann Goethe’s 1809 Elective Affinities, the chemistry of human
molecules.

Supramolecular thermodynamics
Lehn gives a fairly cogent introduction to supramolecular thermodynamics, an example of which is as follows: [1]
“A receptor-substrate supermolecule is characterized by its geometric (structure, conformation), its thermodynamic
(stability, enthalpy and entropy of formation) and its kinetic (rates of formation and of dissociation) features.”

Education
Lehn completed a BA in philosophy (1957), BS in natural sciences (1957), and PhD in chemistry (1963), all at the
University of Strasbourg. He did post-doctoral work for a year at American organic chemist Robert Woodward's
laboratory at Harvard University, working among other things on the synthesis of vitamin B12. In 1970 he became a
professor of chemistry at Louis Pasteur University in Strasbourg. From 1979 to 2010 he was professor at the College
de France in Paris and director of the Supramolecular Chemistry Laboratory in Strasbourg. He continues presently to
direct this laboratory as Professor Emeritus at the University of Strasbourg. [2]

Other
Lehn who won the 1987 Nobel Prize in chemistry for development and use of molecules with structure-specific
interactions of high selectivity.
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Lehninger, Albert
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In science, Albert L. Lehninger (1917-1986) was an American biochemist noted for his
1971 book Bioenergetics, on the subject of bioenergetics, wherein he supposedly
reasons that the entropy of living systems cannot be defined in classical
thermodynamic terms because such systems are said to not exist at equilibrium, but
rather in open metastable states (see: metastable equilibrium). [1] The following quote
exemplifies Lehninger’s perspective:
“Today, all scientists agree that the laws of physics and chemistry, including the
principles of thermodynamics, also hold in the biological world: there can be no vitalism
or black magic by which living organisms sustain and perpetuate themselves.”
Lehninger, in general, is noted for his 1982 textbook Principles of Biochemistry, having
gone through five editions, and published in seven languages, which since has become
something of a classic in college biochemistry courses.

Education
Lehninger completed his BA at Wesleyan University (1939), his MS (1940) and PhD (1942), in biochemistry, at the
University of Wisconsin-Madison.
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Leibniz, Gottfried
In science, Gottfried Leibniz (1646-1716) (IQ=195|#13) (CR=114|#33) was a German
mathematician noted the 1686 coining of Dutch physicist Christiaan Huygens’ quantity
mv² by the name vis viva or “living force”, for his general theory of the conservation of
vis viva, and for his 1697 monad theory. [1]

Monadology | Souls + motion
In 1696, Leibniz began to employ the term “monad”, which he conceived as a solution
to dualism, the mind-body problem, and difficulties over the concepts of origin of
forms, entelechies or souls. [4] In 1714, Leibniz penned a two short texts on his
philosophical system, namely Principles of Nature and Grace found in Reason (Principes
de la nature et de la grâce fondé en raison) and Monadology, in the latter of which he
posited that there are indefinitely many substances , i.e. “monads”, individually
'programmed' to act in a predetermined way, each program being coordinated with all
the others, according to which any interaction between substances was mere
appearance. [4] The following is an example description of monads: (Ѻ)
“It is very evident that created substances depend upon God who preserves them and can produce them continually
by a kind of emanation just as we produce our thoughts. God alone is the ultimate unity or the original simple
substance, of which all created or derivative monads are the products, and arise, so to speak, through the continual
outlflashings of the divinity from moment to moment.”
Leibniz, in section cited by Lawrence Henderson (1917) in a discussion of the final cause problem, stated the issue as
follows: [5]
“Descartes saw that souls cannot at all impart force to bodies, because there is always the same quantity of force in
matter. Yet, he thought that the soul could change the direction of bodies. This was, however, because at that time
the law of nature, which affirms also the conservation of the same total direction in the motion of matter, was not
known. If he had known that law, he would have fallen upon my system of pre-established harmony. According to
this system bodies act as if (to suppose the impossible) there were no souls at all.”
Leibniz, in other sections, states the following:
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“Every organic body of a living being is a kind of divine machine, or natural automaton, infinitely surpassing all
artificial automatons. Because a machine constructed by man's skill is not a machine in each of its parts; for instance,
the teeth of a brass wheel have parts or bits which to us are not artificial products, and contain nothing in themselves
to show the use to which the wheel was destined in the machine. The machines of nature, however, that is to say,
living bodies, are still machines in their smallest parts ad infinitum. Such is the difference between nature and art,
that is to say, between divine art and ours.”
— Gottfried Leibniz (1714), Monadology (pg. 265-66)

(add discussion)
In 1893, French sociologist and criminal psychologist Gabriel Tarde attempted to extend Leibniz’s monadology theory
to sociology, intermixed with semi-modern views on physics and chemistry, supposedly in the form of a protosociochemistry. [6]

Problem of evil
See main: Problem of evil

Leibniz, the early 18th century, published two works, namely: Theodicy (1710) and Essay on Man (1734), wherein he
put forward the so-called optimistic solution to the so-called problem of evil, namely that this is the best of both
possible worlds. In 1759, Voltaire penned his satirical Candice, a parody of Leibniz’s problem of evil solution, the key
section being the following:
“Appalled, stupefied, distraught, covered in blood and shaking uncontrollably, Candice said to himself: ‘If this is the
best of all possible worlds, what must the others be like?’”
German philosopher Arthur Schopenhauer later commented the following: [3]
“I cannot assign to the Theodicy any other merit than that it gave rise to the immortal Candice of the great Voltaire. In
this way, of course, Leibniz’s oft-repeated and lame excuse for the evil of the world, namely that the bad sometimes
produces the good, obtained proof that for him was unexpected.”
(add discussion)

Existence
The etymology of the infamous philosophical query “why is there something rather than nothing?” (see: Lawrence
Krauss), is generally attributed to Leibniz who asked “Why is any world .... something rather than nothing? There
isn't. There's both.” Similarly, in his 1686 De Veritatibus Primis, Leibniz famous stated “everything that is possible
demands to exist.”

Calculus notations
Leibniz was also the first to employ the use of the symbols for differentiation "d" and integration "∫", which are used
so predominately in thermodynamics on the various integrations of the working body. According to Leibniz's
notebooks, a critical breakthrough occurred on 11 November 1675, when he employed integral calculus for the first
time to find the area under a function y=ƒ(x). He introduced several notations used to this day, for instance the
integral sign ∫ representing an elongated S, from the Latin word summa and the d used for differentials, from the
Latin word differentia. This ingenious and suggestive notation for the calculus is probably his most enduring
mathematical legacy. Leibniz did not publish anything about his calculus until 1684. [2] Leibniz’s version of calculus, to
note, was used, over that of Isaac Newton’s, by French engineer Lazare Carnot, who made use of Leibniz’s ideas
about mechanical energy conservation.
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Leicester, Henry
In chemistry, Henry Leicester (1906-1991) was an American chemistry historian noted
for his 1956 The Historical Background of Chemistry, with its rather detailed history of
affinity chemistry, among other subjects.

Overview
In 1956, Leicester, in his chapter “Physical Chemistry in the Nineteenth Century”, gave
the following synopsis of the origin of chemical thermodynamics:
“Van’t Hoff had shown chemists how thermodynamics could be applied to their
science, especially with reference to ideas on affinity. In his work in 1884 he first drew
the distinction between chemical kinetics and chemical thermodynamics and showed
that the maximum external work obtained when a chemical reaction was carried out
reversibly and isothermally could serve as a measure of chemical affinity. Helmholtz
even earlier had called maximum work ‘free energy’. Gilbert Lewis, of the University of
California, Berkeley, proposed that this term be restricted to mean the work available
for use. Thus, the maximum useful work obtained when one system passes spontaneously into another represents
the decrease in free energy of the system. The influential textbook of G.N. Lewis and Merle Randall which represents
these ideas has led to a replacement of the term ‘affinity’ by the term ‘free energy’ in much of the English-speaking
world. The older term has never been entirely replaced in thermodynamic literature, since after 1922 the Belgian
school under Theophile De Donder has made the concept of affinity still more precise.”
Herein, Leicester notably concludes, in regards to the transition to chemical thermodynamics, that: [1]
“The influential textbook of G.N. Lewis and Merle Randall led to the replacement of the term ‘affinity’ by the term
‘free energy’ throughout the English speaking world.”
(add summary)
In 1969, Leicester published A Source Book in Chemistry, 1400-1900, with Herbert Klickstein, which contains, among
other things, English translations of Johann Becher's 1669 work on terra pinguis theory.

Education
At age 16, Leicester entered Stanford University, completing his AB in 1927, his MA in 1928, and his PhD in organic
chemistry in 1930; thereafter becoming an internationally renowned authority on the history of chemistry and the
biochemistry of teeth, eventually, following a number of various posts, e.g. University of California, San Francisco,
becoming professor emeritus of biochemistry at the Dental School of the University of the Pacific. [2]
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Leiden University

2980

Hmolpedia

In thermodynamic schools, Leiden University, or
“Leyden University” in archaic Dutch or “Leiden
school”, historically, is the first of the so-called
“school” of thermodynamic thought, tracing
back, generally, to the experimental
demonstration of Boerhaave’s law or volume
expansion by heat of Dutch physician and
chemist Herman Boerhaave along with kinetic
energy experiments by Dutch physicist Christiaan
Huygens, regarding inelastic collisions, and later
by Dutch physicist-mathematician Willem
Gravesande, involving brass balls and clay
surfaces.

Overview
In the 1720s, a significant pre-thermodynamics
Room four of the Boerhaave Museum, Leiden, which shows some of the
school of influence was Leyden University, where original instrumentation of the Leiden University research program:
Dutch physician and chemist Herman Boerhaave Some type of early telescope, large globes, tiny pocket globe, a table
and Dutch physicist Willem Gravesande were
sized planetarium, star atlas, vacuum pumbs (1670-1730), several
famously conducting some of the first research
Magdeburg hemispheres, hydrometers, an aerometer, a hydrostatic
bellows, a balance and steam pump, several table-top fountains all used
on volume expansion by heat (ball and ring
experiment), kinetic energy (ball and clay surface to look into hydrostatic pressure, and capillary attraction, and models of
three out of five of Archimedes' so called simple machines (lever,
experiment), the general principle of volume
inclined plane, wedge, screw and wheel), several hydrostatic balances to
expansion of bodies by heat (Boerhaave’s law),
demonstrate Archimedes' law and two tables of forces which
electricity (Leyden jar), among other noted
demonstrate interactions of forces in a horizontal plane, among other
scientific advances. As commented by French
devices. [3]
philosopher-physicist Voltaire, who acted as a
scientific liaison between the Netherlands, France, and England, in a 1736 letter to the crown prince of Prussia
(afterwards Frederick the Great), with whom he had entered into an active corresponds with:
“I am the town of two simple citizens, Boerhaave and Gravesande attract from four to five hundred strangers.”
The work of Boerhaave was carried over into later-to-come to predominance French science (Ecole polytechnique)
school of thought, significantly in the work and caloric theory of Antoine Lavoisier (Elements of Chemistry, 1787).
Students of Boerhaave include: Andrew Plummer, William Cullen, Joseph Black, and John Roebuck, and—through
association with Black—James Watt—which can all products or precipitates, so to speak, of the Leyden school
centered around Boerhaave. [20]

Kinetic energy experiment
In 1669, Dutch physicist Christiaan Huygens determined
that the quantity of the mass of an object multiplied by
its velocity squared mv² remains constant during
perfectly elastic collisions, such as between steel balls. In
circa 1718, Dutch physicist-mathematician Willem
Gravesande conducted his most-famous experiment in
which he allowed brass balls to be dropped (or rolled
down a ramp) with varying velocity onto a soft clay
surface. Gravesande found in his experiments that a ball
with twice the velocity of another would leave an
Left: a photo of what seems to be Dutch physicistindentation four times as deep, that three times the
mathematician Willem Gravesande's brass ball clay surface
velocity yielded nine times the depth, and so on. [1] The
kinetic energy experiments, shown at the Boerhaave Museum,
adjacent device, shown at the Boerhaave Museum,
Leiden, Netherlands. [3] Right: Dutch physicist-mathematician
Leiden, Netherlands, seems to be Gravesande's brass ball
Willem Gravesande invented the "ball and ring experiment".
rolling clay surface experimental device. [3]
Gravesand shared these results with French mathematical physicist Emilie Chatelet, and with Voltaire (Chatelet's
companion), after which, it is said, that Chatelet subsequently corrected English physicist Isaac Newton's formula E =
mv to E = mv², and thus synthesized the first version of the conservation of energy (vis viva into vis mortua). This was
a precursor step in the later 1905 derivation of the mass-energy equivalence formula of E = mc² by German-born
American Albert Einstein. [2]
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Ball and ring experiment
In circa 1720, Dutch physicistmathematician Willem Gravesande
invented the "ball and ring
experiment" top demonstrate
Boerhaave's law of volume
expansion by heat, a rendition of
which is shown above.

Leiden jar
In 1745, the Leyden jar, a an early
type of capacitor for storing charge,
was invented independently by
German cleric Ewald Georg von
Kleist, on October 11th, and by
Dutch scientist Pieter van
Musschenbroek of Leiden (Leyden), Left: four Leyden jars. Right: Dutch physical chemist Johannes van der Waals's energy
surface for carbon dioxide. Both shown at the Boerhaave Museum, Leiden.
in 1745–1746. The invention was
named for the city. The adjacent
photo shows a set of four Leyden jars at the Boeraave Museum, Leiden. [3]

Energy surface for carbon dioxide
See also: Maxwell's thermodynamic surface

In circa 1890, Dutch physical chemist Johannes van der Waals published a treatise on the Theory of Binary Solutions in
the Archives Néerlandaises, wherein he related his equation of state (see: Van der waals equation) with the second
law of thermodynamics, in the form first proposed by American engineer Willard Gibbs, and was able to arrive at a
graphical representation of his mathematical formulations in the form of a surface which he called Ψ (Psi) surface
following Gibbs, who used the Greek letter Ψ for the free energy of a system with different phases in equilibrium.
Shown adjacent is his energy surface for carbon dioxide, shown at the Boerhaave Museum, Leiden. [3]

Other alumni
The following are notables associated with Leiden University:
● Heike Kamerlingh-Onnes
● Jacobus van’t Hoff
● Bakhuis Roozeboom (1878)
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Lelas, Srdan
In science, Srdan Lelas (1939-2003) was an Indian science philosopher note, in chnopsthermodynamics, for his his 2000 view that life is a local violation of the second law.

Overview
In 2000, Lelas, in his Science and Modernity: Toward an Integral theory of Science, used Maxwell’s
demon principles and the 1944 negative entropy theories of Austrian physicist Erwin Schrodinger,
to argue that:
“Life is a local violation of the second law of thermodynamics by means of self-production through
interaction with environment and reproduction through interaction with other members of the
species.”
(add discussion)
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Lemaitre, Georges
In science, Georges Lemaitre (1894-1996) (CR=6), a semi-ranked top 50 greatest
physicist ever, was a Belgian priest, astronomer, and physicist noted for his 1931
proposition that the universe began as a single “primeval atom”, which broke up into a
series of “super-radioactive” decays to form the elements.

Thermodynamics
Lemaitre, according to Michael Rowan-Robinson, came up with his 1931 "primeval
atom" theory origin of the universe from thermodynamic considerations. [1]

Primeval atom theory
In 1931, Lemaitre proposed that the universe began as a single “primeval atom”, which
broke up into a series of “super-radioactive” decays to form the elements; a view that
he summarized in a later article as follows: [1]
“The atom world broke up into fragments, each fragment into still smaller pieces.
Assuming, for the sake of simplicity, that this fragmentation occurred in equal pieces, we find that two hundred and
sixty successive fragments were needed in order to reach the present pulverization of matter into poor little atoms
which are almost too small to be broken father. The evolution of the world can be compared to a display of fireworks
that has just ended: some few red wisps, ashes, and smoke. Standing on a cooled cinder, we see the slow fading of
the suns, and we try to recall the vanished brilliance of the origin of the worlds.”
Lemaitre's aim was to speculate about how the periodic table as a whole might have originated. In 1949, Fred Hoyle
coined the phrase that came to be applied to Lemaitre's exploding atom theory of the universe, referring to it as "this
big bang idea" during a BBC Radio broadcast, thereafter coming to be known as “big bang” theory.

Quotes
The following are related quotes:
“As far as I see, such a theory [of the primeval atom] remains entirely outside any metaphysical or religious question.
It leaves the materialist free to deny any transcendental being. He may keep, for the bottom of space-time, the same
attitude of mind he has been able to adopt for events occurring in non-singular places in space-time. For the believer,
it removes any attempt to familiarity with God, as were Laplace's chiquenaude or Jeans' finger. It is consonant with
the wording of Isaiah speaking of the 'hidden god' hidden even in the beginning of the universe ... Science has not to
surrender in face of the universe and when Pascal tries to infer the existence of God from the supposed infinitude of
nature, we may think that he is looking in the wrong direction.”
— Georges Lemaitre (1958), “The Primeval Atom Hypothesis and the Problem of Clusters of Galaxies” [2]
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Lemery, Louis
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In chemistry, Louis Lemery (1677-1743) was a French physician and chemist noted for his 1709
“Conjectures and Reflections on the Matter of Fire and on the Light” in which, building on the
previous burning glass experimental work and matter of heat (igneous particle) theories of Dutch
chemist Wilhelm Homberg (1652-1715), he reconceptualized the “particles of fire” view in the
form of a universal solvent for calcination and combustion processes by drawing an explicit
analogy with the action of water as a solvent in regards to salts. [1] Lemery stated: [2]
“The matter of fire is the first and the most powerful solvent of earthly bodies; we have no other
agent that penetrates as deeply and disunites the essential substances as perfectly.”
He argued that fire, functioning as a solvent, was a “fluid of certain nature”.

Fixed fire
Lemery articulated a detailed mechanism for the fixation of fire in bodies. Often, according to Lemery’s model, fire
became imprisoned (fixed) in solid bodies rather than dissolving them. Two repercussions of this model were: firstly,
that that the matter of fire enclosed in a solid body increased markedly the weight of the body; second, it preserved
during the entire duration of captivity its particular properties, which became evident when it escaped its prison.
Lemery justified this model by virtue of the fact that all the world knew, according to him, that several metallic
matters, including the regulus of antimony, lead, tin, and even mercury, gained weight when exposed to fire; though
they lost much of their proper substance during the operation.

Influence
Lemery’s work, according to Korean-born American affinity chemistry historian Mi Gyung Kim, was said to have set
the stage for the latter phlogiston theories models, such as Guillaume-Francois Rouelle and Pierre Macquer who
identified phlogiston as “fixed fire.” Swedish chemist Herman Boerhaave also cited Lemery as being influential to his
theories on heat. [2]
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Lenin, Vladimir
In hmolscience, Vladimir Lenin (1870-1924) was a Russian political thinker who led the
Bolshevik Revolution, helped create the Soviet Union and launched the communist era,
notable for having in 1894 popularized the term “dialectical materialism”, a 1891
coining by Russian political theorist Georgi Plekhanov, an extension in some way of
Friedrich Engels’ term “scientific materialism” and Karl Marx’s conception of “historical
materialism”, itself a mixture of Adam Smith’s theories and Epicurean philosophy. [1]
Lenin, supposedly, blended all this together with criticism of the “energetics school” of
Ernst Mach and Wilhelm Ostwald, who he argued either departed from dialectical
materialism or casually neglected it, referring to the work of Abel Rey, who divided the
physics schools into three groups: the energeticist, the neo-mechanicist, and the
critical. Lenin, supposedly, denunciated “energeticism”, arguing after Ludwig
Boltzmann that motion cannot exist without matter, and rejected Ostwald’s ontological
proposition that energy rather than matter is the universal coordinage. [2]
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Lenkiewicz, Wolfe von
In art science, Wolfe von Lenkiewicz (1966-) is a British artist noted for his 2011 oil on
canvas 210 x 160 centimeter “Elective Affinities” painting, depicting a mixture of the
thematics of Lewis Carol’s 1865 fantasy novel Alice and Wonderland and Goethe’s 1809
physical chemistry based novella Elective Affinities (see: Goethe timeline). [1]

Description | Meaning
Lenkiewicz, in a 26 April 2011 interview, commented on his painting as follows: [2]
“In 19th century chemistry, the term ‘elective affinities’ was used to describe chemical
compounds that only interacted with each other under determined circumstances. The
writer Goethe employed this as a universal organizing [see: universal rule] agent
running across human relationships and science. I was drawn to these ideas – which
are now seen as degenerated methods in modern science – as relevant to language,
and how we use it.
In this painting, there is an elective affinity between Alice and the rabbit where it ought not to be. They have
combined as compounds in an environment (the adventure) that itself has an irrational basis. Alice is effectively
married into the rabbit in much the same experimental [see: love thought experiment] way Goethe subjects Ottilie to
Eduard in his novel.
It’s also very interesting to me that Carroll’s rabbit always seems to be subservient to time, retrieving a watch
from its waistcoat in a world where time seems to be relative – The Mad Hatter’s tea party, for instance, is outside of
time or set in extenuated time, as opposed to the rabbit’s very strict schedule. Inevitably, in the animal’s subjection
to human time, a consciousness of death and time running out is
reattributed to the rabbit.
I am interested in the association of humanist segregation from
animalism being broken down here, where the two are communicating
and experiencing the same existence in a commensurable way. There is
a profound question regarding primitive societies’ relation to animals
at play in the normal association of the animal being unconscious of its
selfhood – somewhere in between Heidegger’s non-experiencing stone
and humanities’ privileged position of holding the logos of language.
Carroll breaks this down in the adventures, redistributing awareness –
albeit of a human form – to the rabbit.
In the painting, the “nearness” of the rabbit to Alice has been
eradicated, making them one and the same, when, within the actual
adventure, they are separated by haste. The marriage is reflected by an
alchemical image [see: Chemical Wedding] – a symbolic picture from
an alchemical text showing a crowned man standing on the sun and a
crowned woman standing on the moon joining flowers with a
descending dove, which represents marriage and the union of two
substances.
Above these two is a picture of Philadelphia daguerreotypist
Frederick Langenheim, who experimented with The Magic Lantern. This
image has floated into the painting, as it were, from a chapter of
Proust’s Swans Way. The book describes a boy in his bedroom looking
at a magic lantern projected onto his wall. He feels both inspired by
this medieval “cinema” but also uncomfortable about being
transported from his accustomed environment.
The painting is a resequencing – if you like – of all these elements
and ideas that creates something new. There is a very interesting quote Lenkiewicz's 2011 oil on canvas “Elective
in Alice In Wonderland – “I can't explain myself because I'm not myself Affinities” painting, themed on Goethe's 1809
you see?” The opposite of which would be something like “I can explain Elective Affinities, and Alice and Wonderland.
myself because I am.” In proposing this statement, Alice represents
what Wittgenstein would call taking “language on holiday”, giving birth to an ill-directed philosophy by asking
questions outside of normal language, which always presents us with serious category mistakes regarding essentialist
standpoints whenever we try to use its teleology to prove the notion of having a ‘centre’. However, it is a statement
that would make absolutely perfect sense if she were part-rabbit.”
(add discussion)
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Other
Lenkiewicz also did a remake of Johann Tischbein (1751-1828)’s 1787 painting of Goethe during his Italian adventure
years (see: Goethe timeline). [3]
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Lennard-Jones
potential
In chemistry, Lennard-Jones potential is a
type of chemical potential that models the
attraction and repulsion behaviors
between pairs of neutral atoms or
molecules, as defined by the following
equation:

A graphical summary of the Lennard-Jones potential, shown that strong

where, for a molecular system, ε is the
molecular field interaction is represented by the distance of separation location
depth of the potential well, σ is the finite
at the bottom of the well. [4]
distance at which the inter-particle
potential is zero and r is the distance between the particles. The Lennard-Jones potential was introduced in 1924 by
English mathematical physicist John Lennard-Jones, as derived in his two-part article “On the Determination of
Molecular Fields”. [1]

Human thermodynamics
In recent years, a few have begun to independently use the Lennard-Jones potential model to study and model
human interactions, viewing people either as particles (human particles) or molecules (human molecules). In 1988,
Venezuelan-born English chemical engineering thermodynamicist Erich Muller employed the Lennard-Jones potential
model in his applied human thermodynamics article “Human Societies: A Curious Application of Thermodynamics”,
wherein he introduced the concept of an ‘interhuman potential’, modeling pairs of humans interacting socially
‘similar to that of insignificant molecules’, discussing their interactions in thermodynamic terms. [2] In 2011,
independent of Muller, Iranian-born American chemical engineer Mohsen Mohsen-Nia, and his associates Iranians
human scientist F. Arfaei, thermodynamicist H. Amiri, and computer engineer A. Mohsen Nia, wherein they present
the results of a small relationship study, of different pairings of male and female co-workers, and discuss the results
in energetic terms and attempt to explain interhuman relationship potential modeled on the Lennard–Jones
potential. [3]
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Lenz, Heinrich
In science, Heinrich Lenz (1804-1865) was Russian physicist noted for []

Lenz’s law
In 1833, Lenz, stimulated (Ѻ) by Michael Faraday's first paper on induction, began to
conduct a number of general induction experiments; the result of which is arrival of the
following statement, in short: [1]
“The induced electromotive force is in such a direction as to oppose, or tend to oppose,
the change that produced it.”
A more detailed version, of this so-named “Lenz’s law”, from William Watson’s
Textbook of Physics (1899), reads as follows: (Ѻ)
“The direction of the induced current produced in a conductor due to the movement of
a magnet, or to that of a circuit in which a current is flowing, is always such as, by the action of the induced current
on the" magnet or current-conveying conductor, to
produce a force tending to oppose the motion.”
This phenomena, seemingly, is equivalent to an
electromagnetic Le Chatelier’s principle; it thereby
illustrates, supposedly, how electromagnetic circuits
obey the third law of motion and the conservation of
energy. [2]
In 2015, Libb Thims, in his “Zerotheism for Kids”
lecture, did the Lenz’s law experiment to distinguish
the gravitational force from the electromagnetic
force, and how the former only effects a falling rock,
whereas both forces effect and operate on humans,
whether falling off a cliff or falling in love.

Other
In 1838, Lenz froze a drop of water using Jean
Peltier’s thermoelectric method. [3]

References

An illustration of “Lenz’s law”, wherein a permanent magnet
showing moving, to the right at a given velocity, towards a
conducting wire, or conceptualized section of copper pipe, which is
conductive, but non-magnetic, according to which the movement of
the permanent magnetic field will act to produced induced current
in the ring, which in turn produced an induced magnetic field, in a
direction opposite to the moving permanent magnetic field,
thereby slowing or opposing its motion.

1. (a) Tipler, Paul and Mosca, Gene. (2004). Physics
for Scientists and Engineers, Volume 2: Electricity,
Magnetism, Light, and Elementary Modern Physics
(§28-3: Lenz’s Law, pgs. 903-). MacMillan.
(b) Lenz’s law (animation) – RegentsPrep.org.
2. (a) Schmitt, Ron. (2002). Electromagnetics Explained (pg. 75). Newnes.
(b) Lenz’s law – Wikipedia.
3. Shachtman, Tom. (1999). Absolute Zero and the Quest for Absolute Cold (pg. 86). New York: Mariner Books.

External links
● Heinrich Lenz – Wikipedia.

Leo, Judah
In hmolscience, Judah Leo Abravanel (c.1465-c.1523) was a Portuguese-born Italian physicianphilosopher noted for his c.1510 Dialogues of Love, oft-cited, e.g. Cervantes, Robert Burton, Henry
Finck, etc., as one of the first love philosophers, per his philosophical discourses on love. [1]

Name
Leo also known as “Leone Medico” (Doctor Leon), Judah Leo (Finck, 1887), Judah Leon, Leo
Hebraeus (Latin), Leão Hebreu (Portugese), León Hebreo (Spanish), Leone Ebreo (Italian), Leo the
Hebrew (English), among others — literally meaning “Leo the Jew of the Ab (father) Rabban
(priest) El (of God) family” (Ѻ), one of the oldest and most distinguished Jewish families of the
Iberian peninsula.
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Overview
In circa 1510, Leo published his Dialogues of Love, wherein, in seeking to define love in philosophical terms, he
structures his three dialogues as a conversation between two abstract and mostly undeveloped “characters”: Philo,
representing love or appetite, and Sophia, representing science or wisdom, in other words, Philo+Sophia
(philosophy). Cervantes, in his first volume of Don Quixote, refers those who wish to acquire some information
concerning love to Leo’s Dialogues of Love. [2] Burton, 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. [2]

References
1. (a) Leo, Judah. (c.1510). Dialogues of Love, composed by Doctor Leon, of Hebrew heritage, who later became
Christian (Dialoghi di amore, Composti da Leone Medico, di nazione Ebreo, e di poi fatto cristiano). Italy: Publisher.
(b) Finck, Henry. (1887). Romantic Love and Personal Beauty: Their Development, Causal Relations, Historic and
National Peculiarities (Judah Leo, pg. 5). MacMillan.
2. Finck, Henry. (1887). Romantic Love and Personal Beauty: Their Development, Causal Relations, Historic and
National Peculiarities (Judah Leo, pg. 5). MacMillan.

External links
● Judah Leon Abravanel – Wikipedia.

Leonard, Harold
In hmolscience, Harold E. Leonard (c.1926-) is an American professor emeritus of chemistry from
Cayuga Community College noted for his January 2006 letter “Chemical Thermodynamics in the
Real World” in which he reprinted an excerpt of American chemical thermodynamicist Frederick
Rossini’s 1971 Priestley Medal address: “Chemical Thermodynamics in the Real World”, to allude
to the suggestion that chemical thermodynamics could be used to help society understand
freedom and security in relation to post 9/11 terrorism. [1] Leonard’s letter launched the Rossini
debate.

Education
In 1955, Leonard taught high school chemistry for one year. In 1956, owing to a pay increase, he
began teaching chemistry at Auburn Community College (now called Cayuga Community College), Auburn, New York.
He retired from Cayuga Community College in 1996, continuing as an adjunct professor until 2000; making donations
to the college up until at least 2006. (Ѻ) [2]

References
1. (a) Rossini, F.D. (1971). Chem. Eng. News., April 5, 49 (14): 50-53, American Chemical Society. (Priestly Medal
Address).
(b) Leonard, Harold, E. (2006). “Chemical Thermodynamics in the Real World.” (pdf) Letters, Journal of Chemical
Education, (83) 39, Jan, No. 1. pg. 39.
(c) Thims, Libb. (2007). Human Chemistry (Volume Two), (section: Rossini’s political thermodynamics, pgs. 679-88).
(preview). Morrisville, NC: LuLu.
2. Graham, Jane. (2006). “Interview: Professor Harold Leonard, Faculty Member”, (PDF attached below). Cayuga
Community College, Jun 16.
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In hmolscience, Wassily Leontief (1906-1999) was German-born American economist
noted for being one of the 1941 doctoral advisors for Paul Samuelson and for his 1953
lecture “Mathematics in Economics”, wherein he traces the origin of mathematical
economics from Willard Gibbs to Irving Fisher to Edwin Wilson to Samuelson. [1]

Gibbs-based | Mathematical economics
In 1953, Leontief, in his “Mathematics in Economics”, stated the following summary:
“Fisher and Wilson were leading spirits in the organization—twenty-three years ago—
of the international Econometric Society which now unites 2,500 economic statisticians
and economists who claim the ability to speak—or at least to understand when spoken
to—the ‘language of mathematics’ which Gibbs used with such compelling and poetic
power.”
Leontief then commented how not every economist is in alignment with mathematical
economics, of this sort, e.g. citing John Keynes as referring to it as "mere concoctions." Leontief goes onto stitch this
together, historically, with the general equilibrium theory of Leon Walras—and before him Daniel Bernoulli, Augustin
Cournot, and E.J. Dupiut, in mathematical form—and after him in the work of Vilfredo Pareto, his contemporaries and
successors.

Samuelson dissertation anecdote
In circa 1941, Samuelson, following his Harvard’s Society of Fellows intellectual sojourn (1937-1940), quickly wrote up
his PhD dissertation, after which, as the story goes, when he completed his defense of his doctoral dissertation, one
member of the committee, great economist Joseph Schumpeter, turned to Wassily and said, “did we pass?”; or
specifically, as William Barnett, in co-editor association with Samuelson (2007): [2]
“It is widely reported that at the end of Samuelson’s dissertation defense at Harvard, the great economist Joseph
Schumpeter turned to Nobel Laureate, Wassily Leontief, and asked, ‘Well, Wassily, have we passed?’”
The exact date of this defense needs to be tracked down, but whatever the case, most sources report that Samuelson
received his PhD in 1941 from Harvard —though, to note, somehow, he had moved to MIT before finalizing his PhD
(see below) (check). Samuelson’s thesis, according to Andrew W. Lo, modeled each person as an economic agent, and
assumed that each individual acted so as to maximize a quantity called ‘expected utility’, a model with which he
assumed should be able to predict their behavior in much the same way that physicists predict the behavior of
physical objects.

References
1. Leontief, Wassily. (1953). “Mathematics in Economics”, 27th Josiah Willard Gibbs Lecture, AMS, Baltimore
Maryland, Dec 28; in: Bulletin of the American Mathematical Society, 60(3), May, 1954; in Essays in Economics:
Theories and Theorizing, Volume 1 (pgs. 22-44). M.E. Sharpe, 1976.
2. Samuelson, Paul and Barnett, William A. (2007). Inside the Economist’s Mind: Conversations with Eminent
Economists (§:Coeditor’s Preface: an Overview of the Objectives and Contents of the Volume, pgs. xi-). Wiley.
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Lepkowski, Wil
In human thermodynamics, Wilbert C. Lepkowski (c.1935-), commonly cited as 'Wil Lepkowski', is
an American chemist and science writer noted for his 1979 article “The Social Thermodynamics of
Ilya Prigogine”, wherein he argues that the nonequilibrium thermodynamics of Belgian chemist
Ilya Prigogine can lead to new ways of understanding social processes in the form of 'social
thermodynamics'. Lepkowski is also noted for the 1977 article “Researchers, Policy makers
Related Entropy Concepts to Economics”, in which he explains how the second law and entropy
logic can be used in energy and economic policy considerations, covering subjects germane to
economic thermodynamics. [2]

Social thermodynamics
In 1979, Lepkowski, in Chemical and Engineering News, published “The Social Thermodynamics of Ilya Prigogine”, the
abstract of which is as follows along with an image section (shown adjacent):
“The application of nonequilibrium thermodynamics could lead to new ways of understanding social processes.”
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Lepkowski’s article, while not necessarily being of much
theoretical forces, is notable as being one of the earliest
articles to make a formal suggestion for the premise and
applicability of a science of sociological thermodynamics
or "social thermodynamics", as he referred to it, has
since been cited by those including: Jeremy Rifkin
(1980), David Monieson (1981), Neil Schore (1981),
Henry Morris (1985), Yi-Fang Chang (2009), etc. [6]

Religion and science
Lepkowski’s 1984 article “Scientists Discuss Ways to
Integrate Science with Christianity” outlines various
views on attempts to reconcile conflict between science Image and description from Lepkowski's 1979 “The Social
Thermodynamics of Ilya Prigogine”. [1]
and Christianity, with focus on the group American
Science Affiliation (ASA), or a membership of scientists
affiliated with the Christian faith. [4] Lepkowski is described by the ASA as: “Brought up a Catholic, at one stage in his
spiritual and intellectual journey he turned away from the church to explore various 'religious trips' that attracted
many in the '60s and '70s. Then he married Helene, a Jewish woman who has become a Christian. Through Helene
and other believers, Wil found his way back to Jesus Christ. That book review was one way of flying his new flag.” [5]
Lepkowski would thus be close to one on the Dawkins scale of belief in the existence of god.

Education
Lepkowski completed his BS in chemistry at the University of Massachusetts, Amherst, and his MS in biochemistry in
1961 with a thesis on “The partial purification and properties of galactokinase from Saccharomyces fragilis yeast” at
Ohio State University. He was a fellow in the advanced science writing program at the Columbia University Graduate
School of Journalism. Most of his career has been as a science writer and reporter for Chemical & Engineering News,
on and off from circa 1965 to 1969 and 1977 to 1999. [3] He has taught graduate courses on writing at the Virgina
Institute of Technology. His writing tends to focus on the interrelationship of science, technology. and society.
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6. (a) Rifkin, Jeremy. (1980). Entropy: A New World View. Publisher.
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In famous publications, Lessons on Social Movement or Leçons sur le
Mouvement Social is an 1899 book, dated to have been written in Nonac,
France, completed on October 15, 1898, by French social-philosopher
Maurice Hauriou in which social phenomenon are explained in terms of
thermodynamic principles of Rudolf Clausius, Sadi Carnot, and Robert
Mayer, using, it seems, the 1892 Thermodynamics textbook of French
physicist Henri Poincare as a reference.

New science
The following excerpt seems to capture Hauriou's aim in that he is
attempting to outline a new science: [1]
“I intend to seek analogies between social movement with physical
movements, therefore, to compare the mechanics of social science with
thermodynamics. I owe you some explanations on this design. There is
need to establish a new science if analogies and relations that unite
science are already established. In doing so, the human mind obeys the
feeling that he has the web link and continuity of natural phenomena at
the same time, if using the similarities found it is possible to determine
more accurately the specific content of the new science and to classify the
essential elements, then they serve it as it touchstone of human theories.”
A larger part of Hauriou's effort to establish this 'new science', which he
leaves nameless, seems to be the aim to reconcile determinism and
freedom in social movement under the guidelines of the universality of
Title page to French social philosopher
'thermodynamics', a subject which, in Hauriou’s view, can be used to
Maurice Hauriou's 1899 book Lessons on
explain the moral sciences or the "sciences of the conduct of social
Social Movement.
movements". A key guiding aspect of Hauriou's approach seems to be
German physicist Rudolf Clausius' second main principle or the principle of increasing entropy, as Hauriou calls it,
which he argues leads to a state of stasis in the social body or a static society.

Research
The following preface excerpt seems to capture Hauriou’s research efforts in the development of his lesson on social
movement:
“It became necessary to study the thermodynamics. Not being a mathematician, I feared this study, but my learning
was greatly facilitated by the work of Henri Poincare which I wish to pay tribute to the uninitiated, that he is not only
accessible, but bright. Taken together the principles of thermodynamics seemed to confirm my views rather than the
reverse, but it might perhaps not suffice to mention that I was not sufficiently reassured, but when I understood the
importance of the principle of increasing entropy I felt like a shocked. Here was the reason for the doubling of energy
in the form of movement and heat, the key opposition of the organic and the representative, the increase in entropy
was a sign that it exists in the “conduct” of the universe, conduct that is carried out by application of the organic
representative and it is manifested by the creation of static and the increase of law, it aims to free items. I ventured
to see in thermodynamics ‘the science of behavior of physical movements’ and I made for the moral sciences or
sciences of the conduct of social movements.”
In short, according to Hauriou, thermodynamics, being the science of physical movements, can be used to develop a
science of human behavior and social movements.

Book review
The following is a one-page 1900 book review by French sociologist Celestin Bougle: [2]
To reconcile a more satisfactory theory than Fouillee or
Pour concilier, par une théorie plus satisfaisante que
Mr. Bernes, both conceptious of social reality one that
celle de M. Fouillée ou de M. Bernés, les deux
sees it as a product of the mechanism, and one that sees
conceptious de la réalité sociale, —• celle qui la
considère comme un produit du mécanisme, et celle qui a product of freedom.
y voit un produit de la liberté,—
Hauriou's guidelines sought analogies in rational
M. H. a cherché des analogies directrices dans la
mechanics and thermodynamics. There is a social
mécanique rationnelle et la thermodynamique. Il y a un movement "comparable to the physical movement" with
mouvement social « comparable au mouvement
him as its space, its direction, its measure (Leç. I). There
physique » ayant comme lui son espace, sa direction, sa is a "social potential", constituted by the situation, the
mesure (Leç. I). Il y a un « potentiel social », constitué
riches inventions, traditions, was able to turn
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par la situation, les richesses les inventions, les
traditions, capable de se transformer eu vitesse acquise
et inversement (Leç. II). Enfin, et surtout, de môme que
les phéuomèues d'ordre thermique « représentent » les
mouvements physiques, les mouvements sociaux ont
leur représentation, scientifique ou idéaliste, mécauiste
ou non mécauiste (Leç. III.).

momentum and vice versa (Leç. II). Finally, and most
importantly, the same order of thermal phenomenon
'represent' physical movements, social movements have
their representation, scientific or idealistic or not
mécauiste mécauiste (Leç. III.).

Par cette forme nouvelle de l'énergie, capable de se
convertir eu mouvement et inversement (Leç. IV;, une
solidarité nouvelle est constituée, qui est représentative
et non plus seulement organique (Leç. V). Grâce à la
réaction incessante de l'une sur l'autre, le mouvement
social peut être « conduit », comme le prouve le principe
de la dissipation de l'entropie, vers la création d'un «
statique social, qui tend à concilier pratiquement le
mécanisme et la liberté ».

Through this new form of energy that can be converted
into motion and vice versa (Leç. IV, a new solidarity is
formed, which is representative and not only Organic
(Leç. V). With the reaction relentlessly one over the
other, the social movement can be "led", as evidenced
by the principle of dissipation of entropy, towards the
creation of a "social static, which seeks to reconcile the
almost mechanism and freedom".

Nous ne saurions suivre dans le détail tant
d'assimilations hardies. Elles ont d'ailleurs donné lieu,
dans les articles cités, à un débat sufïïsant. D'une
manière générale, il nous est impossible de trouver que
les rapprochements invoqués éclairent les objets
rapprochés. Sommes-nous instruits sur la nature du
fluide électrique qui opère dans le téléphone si on nous
dit qu'il est « représentatif », et qu'il roule les formules
d'ondulation en ondulation (p. 60j ?

We cannot follow in detail so bold assimilations. They
have also resulted in the articles cited in a debate
sufïïsant. Generally, it is impossible to find that invoked
comparisons illuminate near objects. Are we educated
about the nature of the electric fluid which operates the
phone if we are told it is "representative", and it rolls
formulas ripple ripple (p. 60J?

Inversement, « que les alternances que l'on observe
dans l'histoire des institutions sociales n'empêchent
point les institutions de conserver la même individualité,
le môme être, » cela s'explique-t il vraiment par la
formule générale du principe de la conservation de
l'énergie? Les métaphores orgauicistes ont longtemps
égaré la sociologie : il ne semble pas qu'elle doive
attendre beaucoup d'éclaircissements des métaphores
rnécauistes.

Conversely, " the vibrations that we observe in the
history of social institutions do not prevent the
institutions to retain the same individuality, the same
being, "Does it really reflects the general formula of the
principle of conservation energy? organistic metaphors
have long lost sociology: it does not seem to await
clarification of many metaphors rnécauistes.

English translation
No English translation, as yet, seems to exist. Shown below is the partial start of a straight French → English Google
translation of Hauriou's book.
(pgs. ii-vi)
Other books by Mr. Maurice Hauriou: Study on decentralization, ^ 8vo pamphlet, 1892 (Paul Smith) 2 fr. 50; The
traditional social science, 1 volume in-8, 1896 (Larose editor) 7 Fr. 50; Precis of Administrative Law, a vol.in-8 ", 3eédi
'Lion, 1897 (Larose editor) 12 fr."

ON SOCIAL MOVEMENT
PARIS: LIBRARY OF THE SOCIETY OF GENERAL COLLECTION OF LAWS AND JUDGMENTS, BY JB FO.NDÉ S1REÏ, AND THE
JOURNAL OF THE PALACE, Old House L. LA.ROSK & FORCKL, 22 IIK Soufflat 22, L. LAROSE, Director of the Library,
1899.

PREFACE
I just want to show the chain of ideas where I went because my starting point was the study of something very special
and if I got a kind of general system of the world, is without have premeditated. I started to prepare lessons on the
"power" material that has long attracted and, appropriately, to get benefit comparisons, I was armed with some
information on the energy. The power can indeed be regarded as a kind of social energy of a mechanical nature. But
no sooner had I set in my mind reconciling, I was struck more the difference between the two concepts, the power
seemed to be some "representation" that men are the real energy that circulates throughout the social body and yet
this represented presentation was itself a social energy. There was social energies "representative" social energies
near real or organic.
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At this point my thoughts, I joined at most Fouillee, because either idéesforces theory due to philosopher, from the
design of the contracting agency, we can easily make out the opposition the organic social and representative office.
But the way of energy comparisons where I had committed myself to train further. I wondered if there was not in the
world other representative examples of energy and if the opposition of the organic and the representative could not
be found in all things. Memories of the physical transformation of motion into heat energy and heat energy in motion
[mechanical equivalent of heat] climbed back into my memory, it occurred to me that the heat and light could be a
form of energy that is representative of the form of movement, and immediately I argued that the waves of light
actually contain representations, I imagined that the mental representation of things there was a previous
representation fluid, especially caloric things.
It became necessary to study the thermodynamics. Not being a mathematician, I feared this study, but she was
greatly facilitated by the work of Henri Poincare which I wish to pay tribute to the uninitiated they are not only
accessible, but bright. Taken together the principles of thermodynamics seemed to confirm my views rather than the
reverse, but it might perhaps do not sufficiently reassured, but when I understood the porlée the principle of
increasing entropy I felt like a shock. Here was the reason for the doubling of energy had the form
(pgs. vii-3)
movement and heat in the form, the key opposition of the organic and the representative, the increase in entropy
was a sign that it exists in the universe "conduct" that conduct is carried out by application of the organic
representative and it is manifested by the creation of static and the increase of law, it aims to free items. I ventured
to see in thermodynamics "the science of behavior of physical movements" and I made for the moral sciences or
sciences of the conduct of social movements.
I have no doubt these insights to my preconceptions lawyer because a lawyer does not deny that there is a line of
social movement and it shall, in general, to attach great importance to the idea conduct. Shall I also, at the risk of
compromising that very philosophical passages of the thermodynamics of H. Poincare seemed to be turned to my
advantage?
Such is the genesis of the trilogy that I got: movement, motion representation, led the movement. Like all systematic
construction, this one is probably too simple to be completely true. But I thought it contained enough truth to be
given lessons in which the original program found himself strangely altered. I still hope she has enough to deserve
that these lessons are published.
Mathematicians forgive me for having used a thermodynamic where mathematics are excluded. They will remember
that the basic principles of this science, the Carnot-Clausius, like Mayer, are, above all, the truths of experience.
They'll pardonnerontaussi to have, for the convenience desapplications social, diverted some expressions of their
strictly scientific sense. They want good, moreover, refer to "notes and clarifications" I'm the main elements to the
kindness of Mr. Camille Dauzère, licensed physical èsysciences.
Quantal sociologuesetauxjuristes, jelesprie discredit this doctrine on the social movement, if its truth appeared,
would have certain advantages:
First, while confirming the legitimacy of organicism it shows the limits of this theory, it would take away the claim,
accepted so lightly by so many people, to serve as a basis to direct the moral and right, it would restore the 'ethics on
its true foundation is the idealist representative, that is to say, the ideal but this restaurant would operate
retrospectively by scientific considerations and analogies that would only strengthen the traditional ideal of freedom
and justice;
A second advantage of this doctrine is that the "representative office" to be distinct from the "organic office) • would
still be objective; sociology avoid engaging in the deceptive way of subjectivism mind, everything would no body, but
everything is objective, as befits the subject of a science;
Finally, there are three main directions in the sociology organismic direction, the direction in which representative
Tarde has done such a great way to science with its laws of imitation and social logic, management ethics, the mental
tendencies find the most diverse to meet.
Nonac, October 15, 1898.

ON SOCIAL MOVEMENT
LESSON: The social movement.
Summary. - Object Lessons: analogies to draw on rational mechanics and thermodynamics to support the theory that
there were deficiencies in the social life of both the mechanism and freedom. - I. The social movement. - A.
Distinction between social movement and the representation of the social movement. - B. The movement, energy,
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atoms, and the system of Hertz, the energy system, the system of central forces atomic. - G. Developments on the
social movement: a) nature of this movement, 6) the mobile social state c) social space d) the direction and extent of
the social movement, the value, the rating on the stock exchange, a kind of differential . - D. Applying the principles
of social movement of inertia, relative movements of the equality of action and reaction.
I intend to seek analogies that this social movement with physical movements, therefore, to compare the mechanics
of social science with thermodynamics. I owe you some explanations on this design. There is need to establish a "new
science" by M. H. if analogies and relations that unite science are already established. In doing so, the human mind
obeys the feeling that he has the web link and continuity of natural phenomena at the same time, the similarities
found it possible to determine more accurately the specific content of the new science and to classify the essential
elements, they serve it as it touchstone peoples theories.
Social science in its formative period, has not escaped the common law, the most important contributions she has
received include, besides the theories suggested, analogies invoked. There is one direction in which, to my
knowledge, there has not yet undertaken comparisons followed and yet where it is necessary that it should be
established.
The social reality must be conceived as the product of the mechanism or the like freedom; sociologists can not escape
the urgency of this issue that stirs the depths of all existence, but is especially exciting for the existence of a social
thing. They started by choosing one or the other point of view, by adopting it exclusively and draw analogies to
support their claims. Those who leaned to the mechanism on social, found similarities in the side of biology, and
these companies appeared to them comparable to living organisms. Those who opted instead for freedom, found
similarities in the side of logic and law, labor agreements they seemed comparable to syllogistic reasoning, and
ultimately legal contracts W.
(1) The major organismic sociological theorists of this century, Auguste Comte, Herbert Spencer, etc.. We found both
However, as these two theories asserted themselves, they felt, and this is precisely the advantage of magnification
artificial analogies, if both contain an element of truth, neither one nor the other not shut up entirely. The companies
appeared very similar in part to organizations, but partly also to syllogistic agreements or contracts. It was suspected
that it was appropriate to combine the two theories, because in reality the mechanism and liberlé were
amalgamated. This sentiment was again revealed in the well-known works, from that which Fouillee [Alfred Fouillée,
Contemporary Social Science, 1880], in 1880, launched the idea of agency-company contract, until the most recent of
Mr. Marcel Bernes [Marcel Bernes, Sociology and Moral, 180?] believed to explain the transition from freedom to the
mechanism by successive consolidation becomes a reality.
It was then formed on the social reality a third theory, conciliatory first two. But the third theory, in turn, would need
to undergo the test of scientific comparisons, analogies found the singularly fortified, at the same time, they provide
guidance on the process used by the society to make the synthesis that is assumed between determinism and
freedom. This is a full and critical bibliography in the book by René Worms, Body and Society, Paris, 1805. - The
contractual theory is well known, the first theoreticians of international law and Rousseau. - As to the logical theory,
which also does not refer so openly for freedom, I see as its main representative, in addition to logicians and
philosophers, in his Logic Tarde social, passim, esp., P. 60 "a nation is a complicated syllogism, etc.. .
(pgs. 4-8)
(pgs. 5-9)
(pgs. 10-14)
(pgs. 15-19)
(pgs. 20-24)
(pgs. 25-29)
(etc.)
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1. Hauriou, Maurice. (1899). Leçons sur le Mouvement Social (Lessons on Social Movement) (thermodynamique, 23+
pgs; entropie, 19+ pgs; quote, pg. 79). Paris: Larose.
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Movement by Maurice Hauriou, 176-pages, 1899), in: L’Annee Sociologique, Volume 3. P.U.F.
(b) Celestin Bougle – Wikipedia.

Lestienne, Remy
In hmolscience, Remy Lestienne (c.1943-) is a French elementary particle physicist and
neuroscientist noted his 1990 to 1998 publications wherein he uses the devices of
entropy, chance, and time to theorize about being and supposedly becoming.

Overview
In 1990, Lestienne, in his The Children of Time: Causality, Entropy, Becoming, produced
chapters on entropy and information, dissipative structures, what is life, the mind and
time, among others. [1] A good part of the book on entropy seems to center on the
ideas of Belgian chemist Ilya Prigogine; albeit Lestienne does have a good grasp as to
the contributions of the founders of thermodynamics, e.g. Carnot, Clausius, Boltzmann,
etc. In 1998, Lestienne, in his The Creative Power of Chance, supposedly, devotes four
chapters to an attempt to reconcile an information interpretation of entropy with a
thermodynamic interpretation of entropy with recourse to "randomness in dynamic
systems". [2]

Education
Lestienne began as a researcher at the French National Center for Scientific Research in 1962, then did work in high
energy physics at Ecole Polytechnique, Paris, and at CERN, Geneva. In the 1980s, he turned to work in biology and
neuroscience, working at various neuroscience sections of various universities, e.g. USC, 1985 to 1987, University of
Paris, 1987 to 1990, among others.
In 1995, Lestienne was the research director at the Centre national de la Recherche Scientifique, France.

References
1. Lestienne, Remy. (1990). The Children of Time: Causality, Entropy, Becoming (ch. 13: The Age of Things, Order and
Chaos, Entropy and Information, pgs. 113-; ch. 14: Dissipative Structures, Cyclic Reactions, pgs. 127-; section. Time
the Engine of Life, pgs. 143-187). Eng. Trans. by E.C. Neher, 1995. University of Illinois Press.
2. (a) Lestienne, Remy. (1998). The Creative Power of Chance (ch. 10-13), trans. E.C. Neher. University of Illinois Press.
(b) Edis, Taner. (2002). The Ghost in the Universe: God in the Light of Modern Science (pgs. 67-68, 81). Prometheus
Books.

External links
● Lestienne, Rémy – WorldCat Identities.
● Remy Lestienne (French → English) – Membres.Multimania.fr.

Lethen Helmut
In hmolscience, Helmut Lethen (1939-) is German philosophical anthropologist noted
for his 1994 Codes of Cold Conduct: Attempts at Life Between the Wars, the original
German title, or Cool Conduct: the Culture of Distance in Weimar Germany, the 2002
English translation title, where, in parlay on Arthur Schopenhauer’s so-called “parable
of the freezing porcupines”, employs a realism-aiming thermal words soaked account
to explain, via seeming cultural and emotional temperatures, and interpersonal
distances (personal space) or social spaces or "adequate distance", as he terms it, the
1914 to 1945 social mechanisms of Germany, which gave rise to the very heated hot
war (as opposed to cold war) period WWII.

Overview
In 1994, Lethen, in his Cool Conduct: the Culture of Distance in Weimar Germany,
attempts to explain the history of German, between 1914 to 1945, via seeming a
thermal word theory conceptualized type of social physics (or human
thermodynamics); the following being a seeming abstract:
“The book depicts the traumatic situation after the capitulation of 1918. The familiar horizons of the Wilhelmian
empire are gone. After the loss of the authoritative system, people experience the immediate confrontation with
modernity as a freezing shock. In counterreaction, the idea of a glowing community displaces the coldness of
industrialized civil society.”
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(add discussion)

Parable of the freezing porcupines
In the 19th century, Arthur Schopenhauer introduced his famous “parable of
the freezing porcupines”, on the paradox between the uncomfortable or
irritable hotness social closeness and coldness of social distance; the gist of
which is as follows:
“On a cold winter’s day an assortment of porcupines needs to set an adequate
distance among its members. Being too close, the risk mutual injury from their
quills; being too far apart, they are bound to die of exposure. The porcupines,
as Schopenhauer writes, are torn between closeness and distance until the
settle on a moderate temperature at which they can tolerate their situation.”
Shown adjacent, is Deborah Luepnitz’s 1963 Schopenhauer’s Porcupines:
Intimacy and Its Dilemmas, illustrating, somewhat, Schopenhauer’s parable. [2]

Electromagnetic force
Lethen was found via the keys: "social force", "electromagnetic force". In this
direction, Lethen discusses the “electromagnetic force fields” theories of Ernst
Junger, who supposedly uses an electric circuit model of social analysis,
admixture with iron filing movement theory; the following being an example
Junger quote:

Deborah Luepnitz’s 1963
Schopenhauer’s Porcupines,
illustrating Arthur Schopenhauer’s
“parable of the freezing porcupines”,
“The arrangement of atoms thus takes on the sort of nonambiguity that prevails on the balance between social
closeness (too warm), social distance
in the electromagnetic force field.”
(too cold), and social death (freezing).
[2]

Users in an administrative state, according to Junger, gets connected and
integrated via current into an “energy association”, according to which the individual automatically becomes an
“organic construction”. Lethen also, supposedly, gives commentary on the “electromagnetic force field” metaphor, in
social terms, ideas or discussions of Walter Benjamin, Bertolt Brecht, and Joseph Roth.

References
1. Lethen, Helmut. (1994). Cool Conduct: the Culture of Distance in Weimar Germany (Verhaltenslehren der Kälte.
Lebensversuche zwischen den Kriegen) (translator: Don Reneau) (parable of the freezing porcupines, pg. ix;
electromagnetic, 4+ pgs). University of California Press, 2002.
2. Luepnitz, Deborah. (1963). Schopenhauer’s Porcupines: Intimacy and Its Dilemmas. Basic Books, 2003.

External links
● Helmut Lethen (German → English) – Wikipedia.

Letizia, Angelo
In hmolscience, Angelo Letizia (c.1975-) is a writer noted for his The Battle for Existence, which
attempts to explain why the universe exists via entropy arguments.

Overview
In 2007, Letizia, in his The Battle for Existence, outlined an entropy-based theory of existence,
generally viewing entropy as the tendency towards death; the abstract of which is as follows: [1]
“Gottfried Leibniz once asked "why does the universe exist? This book intends to the answer that
question.”
The book is an an entropological explanation of the Darwinian "struggle for existence" postulate. In short, building on
the 1944 work of Erwin Schrödinger, Letizia’s aim is to illustrate how:
“The second law of thermodynamics may operate on a social, as well as atomic level.”
In his book, Letizia also outlines his views on entropy ethics, where he reasons that ethics are used by humankind as a
“bulwark against entropy”. [2]

References
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1. (a) Letizia, Angelo. (2007). The Battle for Existence (quote, pg. 68; thermodynamics, pgs 9, 91-93; entropy: 20+ pgs).
LuLu.com.
(b) Angelo Letizia’s Storefront – LuLu.com

Letter rhyming derivation method
In hmolscience, letter rhyming derivation method refers to the equation derivation method, commonly seen in
economic thermodynamics, wherein theorists will attempt to derive a thermodynamic formula of a given subject or
system, e.g. economics, sociology, anthropology, guided by the poetical model or idea of letter or word rhyme, e.g.
“U” of utility (of economics) is the same letter as “U” of internal energy (of thermodynamics), therefore they must be
the same, as defined by the first law (Hans Kreuzer, 2010); or “P” of price level (of money flow systems) is the same
as “P” of pressure (in thermodynamics), therefore they must be the same, as defined by the ideal gas law (John
Bryant, 2010). [1]

Discussion
The letter rhyming derivation method is an example of what NOT to do, in that the method, and all results derived
therefrom, has no logical basis. The correct method is to go through thermodynamics proper to do the derivation,
e.g. start with the works of Clausius, understand what a “system” is, understand what the “equivalence-value of all
uncompensated transformations” means, understand the “mechanical equivalent of heat”, understand basic
definitions, e.g. pressure, temperature, volume, mol, molecule, bond, energy, etc., and then do the derivation from
the bottom up, going through the proper branch of thermodynamics, e.g. Edwin Wilson being taught
thermodynamics by Willard Gibbs, the founder of chemical thermodynamics, who then told his student that the a
good approach to formulate the thermodynamics of economic systems and equilibrium would be to start with Gibbs’
equation 133 and derive upward therefrom.

References
1. (a) (a) Kreuzer, H.J. and Tamblyn, Isaac. (2010). Thermodynamics (§8.6: Athletes: the Human Engine, pgs. 160-62;
§8.6: Thermodynamics in Economics, pgs. 162-66). World Scientific.
(b) Bryant, John. (2010). “A Thermodynamic Approach to Monetary Economics: a Revision: an Application to the UK
Economy 1969-2006 and the USA Economy 1966-2006” (pdf), Vocat.co.uk, Feb.

Leucippus
In science, Leucippus (c.500-450BC) (CR=47) was a Greek philosopher, noted for
conceiving of the atomic theory, which was a reactionary theory developed in response
to Greek philosopher Parmenides’ 485BC denial of the void.

Quotes
The following quote is attributed to Leucippus: [1]
“Nothing happens without a cause, but with a cause and by necessity.”

References
1. Compton, Arthur H. (1935). The Freedom of Man (pg. 10). Yale University Press.

External links
● Leucippus – Wikipedia.
● Leucippus – NNDB.

Levere, Trevor
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In existographies, Trevor Levere (1944-) is a London-born Canadian chemistry historian
noted for his 1969 PhD dissertation turned book Affinity and Matter: Elements of
Chemical Philosophy 1800-1865, essential reading for anyone interested in who affinity
transformed in to free energy in the 19th century, e.g. how the thermal theory of
affinity transformed into the thermodynamic theory of affinity, which rounds off the
last chapter Levere’s book. [1] Levere seems to be an associate of David Knight. [2]

Education
In 1956, Levere, at age 12, received a chemistry set and a good microscope. In 1962,
Levere entered Oxford University, majoring in chemistry, while doing recreational
reading in the history of science by Herbert Butterfield, Henry Leicester, and Thomas
Kuhn. In 1969, Levere completed his PhD in the history of science, with focus in
chemistry, under the direction of A.C. Crombie, the result of which was published in
book form in 1971 as Affinity and Matter: Elements of Chemical Philosophy 1800-1865.
(Ѻ)

See also
● Jeremy Adler
● Mi Gyung Kim

References
1. Levere, Trevor, H. (1971). Affinity and Matter: Elements of Chemical Philosophy 1800-1865. Great Britain: Oxford
University Press.
2. Science, Technology and Culture, 1700-1945 – AshGate.com.

External links
● Trevor Levere (faculty) – University of Toronto.

Levi, Primo
In human chemistry, Primo Levi (1919-1987) was an Italian chemist noted for his 1975
book The Periodic Table, a type of literature chemistry book, which is comprised of
twenty-one chapters, each chapter with the name of an element (of the periodic table)
that either plays a role in that particular chapter or exhibits characteristics that are said
to be "metaphorically descriptive of human relationships" portrayed in that chapter,
with the last chapter “Carbon” said to the most impactive. [1] Both English physicist
and chemist Philip Ball and American science-infused literature critique Bruce Clarke
have commented in detailed review on the implications and underlying messages and
humanistic content of Levi's The Periodic Table. [2]

See also
● Mala Radhakrishnan
● Johann Goethe

References
1. Levi, Primo. (1975). The Periodic Table. Einaudi (Italian); Schoken Books (English).
2. Ball, Philip. (2008). “Literary Reactions: Chemistry makes Occasional Appearances in Fiction by Rarely takes Centre
Stage: Philip Ball Unearths Chemistry’s Fictional Roles.” Chemistry World, Dec. 46-49.

External links
● The Periodic Table (book) – Wikipedia.

Lévi-Strauss, Claude
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In anthropological thermodynamics, Claude Lévi-Strauss (1908-2009) was a French
anthropologist noted for having coined the terms entropology and entropologist, in his
1955 Tristes tropiques (Sad Tropics), and for having theorized, in 1959, on the energetic
and entropic nature of “hot” (primitive cultures) and “cold” (modern cultures) societies.
[1] A noted popular, albeit rather riddled, quote by Levi-Strauss is: [4]
“Cultures are societies which produce little disorder – what doctors call ‘entropy’ – and
tend to remain indefinitely as they originally were: which is why they look to us like
societies that lack both history and progress. Whereas our societies, those
corresponding to modern civilizations, are powered by a difference of electrical
pressure, as it were, expressed in various forms of social hierarchy. Such societies have
managed to establish within them a social imbalance which they use to produce both
much greater order – we have societies that work like machines – and much greater
disorder, much less entropy, in relations between people.”
Of interest in this quote is Strauss' discussion of the production of entropy in relations
between people, which is a very rare gem of insight, being that this is the sense in which entropy was originally
defined by Rudolf Clausius, loosely being associated with the 'work the molecules of the system do on each other',
which translates as the work people in societies do on each other in the context of daily relationships and
interactions.

Influence
Lévi-Strauss was said to have read the cybernetics theories of American mathematician Norbert Wiener, which is
likely from where he culled his entropy theories. [2] From Wiener, Lévi-Strauss is said to have developed his theories
of cultural “transformation”. [3]

References
1. Johnson, Christopher. (2003). Claude Lévi-Strauss (pgs. 121-22). Cambridge University Press.
2. Wiener, Norbert. (1948). Cybernetics (In particular, chapter: “Information, Language, and Society”, pgs 155-68).
MIT Press.
3. Barbosa de Almeida, Mauro. (1990). “Symmetry and Entropy: Mathematical Metaphors in the Work of LeviStrauss”, Current Anthropology (pgs. 367-85). Vol. 31, No. 4.
4. (a) Braudel, Fernand. (1992). A History of Civilization (pg. 17). Penguin.
(b) Jenkins, Keith and Munslow, Alun. (2004). The Nature of History Reader (pg. 73). Routledge.
(c) Claude Levi-Strauss, pgs. 3, 16-17). Penguin Press.
Wallace, Thomas P. (2009). Wealth, Energy, and Human Values: the Dynamics of Decaying Civilizations from Ancient
Greece to America (pg. 150). AuthorHouse.

External links
● Claude Lévi-Strauss – Wikipedia.
● Tristes Tropiques – Wikipedia.
● Claude Lévi-Strauss - NNDB

Levy, Hyman
In hmolscience, Hyman Levy (1889-1975) was a Scottish mathematician and philosopher noted, in
evolution thermodynamics, for his 1939 proposition that there must exist some type of second
law of evolution in thermodynamic terms, or something along these lines.

Overview
In 1939, Levy, in his Modern Science, argued that there must exist some form of parallel
thermodynamics law to explain “aggregated energy” forms. [1] His cited quotation on this matter
is as follows: [2]
“Side by side with the second law of thermodynamics, in so far as it may be valid for large scale
systems—if it is so valid—there must exist a law for the evolution of novel forms of aggregated energy and the
emergence of new qualities. A generalization of this nature has not yet been made but that a general rule of this type
must exist is evident.”
This grasping seems to be a forerunner to the ongoing search for fourth laws of thermodynamics. He discusses
Maxwell's demon, among other related subjects.
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Education
Levy graduated completed his MA in mathematics and physics at the University of Edinburgh in 1911. He then did
research at the University of Gottingen, University of Oxford, the National Physical Laboratory, and went on to
become a in 1920 became a mathematics professor at Imperial College, London, becoming the head of the
department of mathematics and mechanics there in 1946, after which he became the dean of the Royal College of
Science of Imperial College. Levy’s background mathematical focus was in the study of differential equations. Into
the 1930s, Levy began to expounded a ‘materialistic philosophy’ in a number of books, the first being the 1932 The
Universe of Science. [3]

References
1. Levy, Hyman. (1939). Modern Science: a Study of Physical Science in the World Today (thermodynamics, 19+ pgs).
London: Hamish Hamilton.
2. Law, John and Mol, Annemarie. (2002). Complexities: Social Studies of Knowledge Practices (pg. 34). Duke
University Press.
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External links
● Hyman Levy – Wikipedia.

Levy, Pierre
In human thermodynamics, Pierre A. Levy (1956-) is a Canadian cyberspace philosopher
noted for his 1994 book Collective Intelligence, in which, very superficially and verbally,
he theorizes on human molecule / human chemistry / human thermodynamics type of
metaphors and logic applied to the growing social bonding and organization of the
internet.

Overview
Levy defines collectives as organic “molar groups”, he speaks of entropy of men and
women in bulk, theorizes about the engineering social bonds from a molecular
philosophy / political thermodynamics point of view, even being one of the first to use
the term human thermodynamics in a sentence. His main theme is to view the internet
as a new type of connective mind (like the noosphere) and to explain this organization
through the sciences of chemistry (people in groups viewed as molar masses),
thermodynamics, self-organization, among other subjects. In defining collective
intelligence, Levy states: “the possibility of cyberspace allows us to envisage forms of economic and social
organization based on collective intelligence and the enhancement of humanity in all its variety.” On entropy he asks:
“How do we stop treating men and women entropically, in bulk, in the mass, as if they were interchangeable within
their category, and consider them as unique individuals?”
On the question of management of his new internet organization, Levy interestingly argues that a new field of human
molecular social engineering will be needed:
“When intelligently managed organizations are no longer able to confront the complexity of existing situations, how
do we make the transition to organizations that are collectively intelligent? These are representative of the problems
that face us when we attempt to engineer the social bond—the molecular technology of a politics that has yet to be
invented.”
In defining groups in the metaphor of chemistry he states:
“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.”
(add discussion)

Thermodynamics
In rare pre-year-2000 human thermodynamics quotations, Levy is one of the earliest users of the term:
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“Based on identities of adhesion, individuals are seen as a mass, as numbers, independent of their molecular wealth.
The molar group organizes a kind of human thermodynamics, an exteriorized channeling of behavior and character
that squanders individual qualities.”
Beyond these few example quotes, it seems that his entire section one of his book, entitled “Engineering the Social
Bond”, specifically chapter 3: From the Molar to the Molecular: the Technology of the Collective Intelligence (pgs. 3956), is a treasure trove of interesting human molecular theory, yet to be explored.

Education
Levy completed his MS in the history of science (1980) at Sorbonne, Paris, his PhD in sociology (1983) at EHESS, Paris,
and PhD in information and communication sciences (1991) at Grenoble, France. [2]

References
1. (a) Levy, Pierre. (1994). L'intelligence collective. Pour une anthropologie du cyberespace. Paris: La Découverte.
(b) Levy, Pierre. (1997). Collective Intelligence: Mankind's Emerging World in Cyberspace (human thermodynamics,
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External links
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● Pierre A. Levy (faculty) – University of Ottawa, Department of Communication.
● Levy, Pierre (1956-) – WorldCat Identities.

Lewes, George
In human chemistry, George Lewes (1817-1878) (CR=14), of-cited as "G.H. Lewis", was
an English philosopher and critic of literature who became part of the mid-Victorian
ferment of ideas which encouraged discussion of Darwinism, positivism, and religious
skepticism, who is noted for his 1855 two-volume Life of Goethe, wherein, together
with his lover George Elliot (IQ=190), supposedly, they “analyzed” German polymath
Johann Goethe’s 1809 Elective Affinities. [1]

Minna Herzlieb
Lewes was one of the first to make the connection between sending Minna Herzlieb off
to school and sending Ottilie off to school: [2]
“At length it was resolved to send Minna to school, and this absolute separation saved
them both” just as “in the novella, Ottilie also is sent back to school.”

Emergence
In 1875, Lewis, in his Problems of Life and Mind, is oft-cited for his use of the term emergence, which, supposedly,
were influenced by John Mill:
“Every resultant is either a sum or a difference of the co-operant forces; their sum, when their directions are the
same—their difference, when their directions are contrary. Further, every resultant is clearly traceable in its
components, because these are homogeneous and commensurable. It is otherwise with emergents, when, instead of
adding measurable motion to measurable motion, or things of one kind to other individuals of their kind, there is a
co-operation of things of unlike kinds. The emergent is unlike its components insofar as these are incommensurable,
and it cannot be reduced to their sum or their difference.”
(add discussion)

Other
Irish mathematical economist Francis Edgeworth, in his discussion of the nervous energy of the consciousness, cites
Lewes for some reason. [4]

References
1. (a) Krockel, Carl. (2007). D.H. Lawrence and Germany: the Politics of Influence (pgs. 21-22). Rodopi.
(b) Lewes, George H. (1902). Works: Life of Goethe ( §: Elective Affinities, pgs. 318-27; Images: “Goethe at Ilmenau”
(Goethe at mountain hut, color), photogravure from the drawing by Woldemar Friedrich, pgs. cover and ii; Portrait of
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Activity”, pg. 358; “More Light”). F.A. Niccolls & Company.
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3. (a) Lewes, George H. (1875). Problems of Life and Mind (First Series) (pg. 412), 2, London: Trübner.
(b) Deacon, Terrence W. (2011). Incomplete Nature: How Mind Emerged from Matter (pg. 148). W.W. Norton & Co.
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External links
● George Henry Lewes – Wikipedia.

Lewin, Kurt
In hmolscience, Kurt Lewin (1890-1947), pronounced 'Leveen', was Polish-born
German American physical sciences trained psychologist noted for his Field Theory in
Social Science, in which, as summarized by Daniel Rigney, he constructed an entire
theory of personality out of the language of physics and topology, filled with references
to force fields, valences, gradients, among others. [1] In 1977, American political
scientist Rudolph Rummel expanded on Lewin's work. [3]

Force field analysis
American psychologist Meg Bond, in her team consultations, supposedly, applies
Lewin’s notion of ‘force field analysis’, in which consultants analyzed the resources or
driving forces that the team could draw on in their initial state to reach their vision or
final state and the various barriers or restraining forces that could make it difficult. [2]
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Further reading
● Lewin, Kurt. (1937). “Field Theory and Experiment in Social Psychology: Concepts and Methods” (abs), American
Journal of Sociology, 44(6):868-96.
● Lewin, Kurt. (1943). “Deﬁning the ‘Field at a Given Time’” (abs), Psychological Review. 50: 292-310.

External links
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Lewin, Roger
In evolution thermodynamics, Roger Lewin (1944-) is a British science writer noted for
his 1982 “A Downward Slope to Greater Diversity”, in which he critiques the 1982
Brooks-Wiley Theory, of Canadian Zoologist Daniel Brooks and American systems
ecologist Edward Wiley, wherein cites Belgian chemist Ilya Prigogine as making the
following curious comment to Brooks after hearing Brooks give a talk about their
theory in an an early 1982 seminar: [1]
“I see how you can do this with molecules, but I don’t see how you can do it with
species. I don’t understand the extrapolation.”
Lewin, in reviewing their paper, called their speculations mere “heuristic formulations”,
and, according to American creationist engineer Henry Morris, states that Prigogine
was mystified by their theory, though this may be but added elaboration by Morris. [2]
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2. Morris, Henry M. (1985). Creation and the Modern Christian (pg. 158). Master Books Publishing.

External links
● Roger Lewin – Wikipedia.
● Lewin, Roger – WorldCat Identities.

Lewis, C.S.
In hmolscience, Clive Staples Lewis (1898-1963) (CR=12), commonly cited as “C.S.
Lewis”, was an Irish-born English writer, popularly known for his 1956 The Chronicles of
Narnia, intellectually known for his 1940s atheism-turned-apologetics work, the mostcited of which being his 1952 Mere Christianity.

Overview
At age 15, Lewis became an atheist. [1] In 1942 to 1944, Lewis gave a series of BBC
radio talks on Christian apologetics, published as Mere Christianity (1952), most of
which is an attempt to rebut or fortify the argument from morality. [2]

Choice | Choiceless
Lewis seems to premise his entire argument on the argument that humans have a
natural ability to choose between "right" and "wrong" whereas everything else in the
universe is lacking in this peculiar nature; which he states as follows:
“This law or rule about right or wrong used to be called the law of nature. Nowadays, when we talk of the ‘laws of
nature’ we usually mean things like gravitation, or heredity, or the laws of chemistry. But when the old thinkers called
the law of right and wrong the ‘law of nature’, the really meant the law of human nature. The idea was that just as all
bodies are governed by the law of gravitation, and organisms by biological laws, so the creature called man also had
this law—with this great difference, that a body could NOT choose whether it obeyed the law of gravitation or not,
but a man COULD choose either to obey the law of human nature or to disobey it.”
— C.S. Lewis (1944), Mere Christianity (pg. 4)

Namely, that all entities, namely: humans, animals, vegetables, or inorganic things", as Lewis says, must obey the
various physical laws, such as gravitation, for all four, or genetic biological laws, common to the organic group, as he
says, but there is one law, he says, which is "peculiar to humans", not applicable to animals or vegetables, namely
"choice" to obey or not obey the law of right and wrong of human nature. Lewis, following digression on the Nazis
model of right and wrong, how differing cultures throughout time, e.g. Egyptians, Babylonians, Hindus, Chinese,
Greeks, and Romans, each had different hues of morality (which he says he summarized in an appendix of his The
Abolition of Man), then jumps to:
“It seems, then, we are forced to believe in a real right and wrong. People may be sometimes mistaken about them,
just as people sometimes get their sums wrong; but they are not a matter of mere taste and opinion any more than
the multiplication table.”
(add discussion)

Collins | Stem cells
Lewis was influential to Francis Collins, who states that he culled his theory of “universal morality”, as described in his
2006 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—from Lewis’ The Chronicles of Narnia, in some
way. Collins, who in 2010 was the head of the NIH, the largest scientific research funding provider in the world,
banned stem cell research, based on his Lewis-conceptualized system of morality, per the reasoning that the “soul
enters the zygote” at or very near the moment of conception, sometime before embryo reaches the 150-cell-state,
and therefore it is immoral to use embryos for stem cell research.

Other
In 2011, American deconversion philosopher Christopher Redford did a short a tongue-in-cheek critique of Lewis’
Mere Christianity. (V)

Quotes | Related
The following are thematic Lewis quotes:
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“Let’s focus on that one statement: ‘love is a chemical reaction’. That’s an incredibly deep statement and I think it’s a
lie from the pit of hell.”
— Anon (2011), Texas man (Ѻ); one of whose favorite books is Lewis’ Mere Christianity, Apr 6

Quotes
The following are related quotes:
“Supposing there was no intelligence behind the universe, no creative mind. In that case, nobody designed my brain
for the purpose of thinking. It is merely that when the atoms inside my skull happen, for physical or chemical reasons,
to arrange themselves in a certain way, this gives me, as a by-product, the sensation I call thought. But, if so, how can
I trust my own thinking to be true? It’s like upsetting a milk jug and hoping that the way it splashes itself will give you
a map of London. But if I can’t trust my own thinking, of course I can’t trust the arguments leading to atheism, and
therefore have no reason to be an atheist, or anything else. Unless I believe in god, I cannot believe in thought: so I
can never use thought to disbelieve in god.”
— C.S. Lewis (c.1950), an argument for the existence of god (Ѻ); supposedly has something to do with Lewis’ earlier “argument
from reason”, defended in his 1947 Miracles: a Preliminary Study, wherein he cited John Haldane’s 1927 quote: “If my mental
processes are determined wholly by the motions of atoms in my brain, I have no reason to suppose that my beliefs are true ... and
hence I have no reason for supposing my brain to be composed of atoms.” [3]

“Some people draw unwarranted conclusions from the fact that I never say more about the blessed Virgin Mary that
is involved in asserting the ‘virgin birth’ of Christ. But surely the reason for doing so would be obvious? To say more
would take me at once into highly controversial regions. And there is no controversy between Christians which needs
to be so delicately touched as this.”
— C.S. Lewis (1952), “Preface” to Mere Christianity, based on three 1942-44 wartime radio talks
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1. (a) Lewis, C.S. (1955). Surprised by Joy: the Shape of My Early Life (atheism, 3+ pgs; age 15, pg. 115). Harvest Books,
1966.
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Lewis
In mononyms, Lewis (CR:530|# tends to refer to American physical chemist Gilbert Lewis and his 1923
Thermodynamics and the Free Energy of Chemical Substances; and or his other work, e.g. Lewis dot structure (1902),
his 1925 Anatomy of Science (§7: Non-Mathematical Sciences), wherein he speculates on whether “crystals think” or
alternatively whether the process of him “writing a book is but a large chemical reaction”; among others:
● Lewis dot structure
● Lewis chemical bond (Ѻ)
● Lewis cubic atoms (Ѻ)
● Lewis inequality
● Lewis inequality for natural processes
● Lewis inequality for unnatural processes
● Lewis school of thermodynamics

Other
The following are other Lewis-names:
● C.S. Lewis
● Lewis Gordon
● Lewis Mumford
● Lewis Terman
● Lewis Wolpert

3004

Hmolpedia

Lewis, Gilbert
In chemical thermodynamics, Gilbert Newton Lewis (1875-1946) (IQ:13|195)
(CR:4|430) was an American physical chemist and chemical thermodynamicist notable
for the publication of his 1923 textbook Thermodynamics and the Free Energy of
Chemical Substances, written via dictation to American physical chemist Merle Randall,
that resulted to be the most referenced thermodynamics textbook (by other
thermodynamics textbooks) of the 20th century, known as the the so-called
"thermodynamic bible", that resulted, in the 1956 words of American chemistry
historian Henry Leicester, to “replace the term ‘affinity’ by the term ‘free energy’
[throughout] the English-speaking world.”
Lewis is also noted for the development of the Lewis dot structure (electron pair)
model (1902) of the covalent bond, e.g. H:H for the hydrogen molecule H2, for his
Anatomy of Science conjectures on a speculative future "wonderful science" (see:
hmolscience), somewhere between mechanics and psychology, that explains the
behavior of both the electron and a person (1925), for coining the term photon as the
particle of light (1926), for his interjection into the Szilard demon argument (1930), and in general for the formation
of what has come to be known as the "Lewis school", centered around the University of California, Berkeley, which,
as summarized by South African physical chemist Adriaan de Lange, has produced “more Nobel Prize winners in
chemistry than any Nobel Prize winner in any category”, a school of influence that is still being felt.

Evolution
See related: Chemistry professor paradox

In his 1925 Anatomy of Science (§7: Non-Mathematical Sciences), Lewis delves into the tricky question of evolution of
the animate things/living things (terms which he rotates usage of) from atoms and molecules in the context of
physical science. To begin with he starts with the famous what’s the difference between a rock and a human query.
He points out that so-called living cells have optically active substances. Then, however, he says:
“It is possible, however, that we may find some missing link to connect the animate with the inanimate?”
He acknowledges that ‘living creatures’ are often characterized by the ‘power of reproduction’; but discredits this
definition, by pointing out that crystals have the power of reproduction. He then states the following, which seems to
be lead into an emergence point of view:
“Inanimate things we describe as obeying laws which are fixed for all time, but the living organism is an opportunist,
making new laws from time to time in its constant evolution.”
He then brings up “autocatalysis” as a possible solution, which he describes as a type of catalysis in which a reaction
is accelerated by one of its own products, so that a long time may elapse before anything happens, but if that product
begins to form, or is introduced form with, the reaction goes faster and faster.” This, which is nothing more than an
unconscious attempt at solution via promoting a perpetual motion of the living kind theory, is similar to Stuart
Kauffman’s recent 1990s platform of “auto-catalytic closure” thermodynamic theory of the origin of life. Lewis then
spends a page or two describing a thought experiment where we are told to imagine a “certain solution capable of
producing a given organic substance, but that it will not produce this substance unless one molecule of this substance
is already there, after which more and more of these molecules form at the expense of the nutrient solution.” He
then goes on to explain how isomers of these molecules could form, then begin to collide with each other, knocking
off certain atoms, leading to mutations. He then concludes:
“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?”
A molecule that “propagating itself”, however, is perpetual motion—it is biological theory forced biasedly into
chemistry. Lewis defends this by commenting “you may object to my using terms drawn from biology.” In any event,
he then boldly digs into the heart of the matter, i.e. the gist of what we now have come to define as hmolscience
(human chemistry + human thermodynamics + human physics):
“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
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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?”
This is all a very excellent Hegelian dialectic juxtaposition of the issues: how do we defining "thinking" if all
phenomena is only variations of atomic structures? Is Lewis himself nothing but an "complex chemical molecule" that
has evolved from imperceptible gradations form "simple chemical molecules"? Lewis then answers his own questions
(similar to the way, in modern times, many jump to the label of human chemistry or human thermodynamics as
“crackpot”) by commenting:
“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.”
He then jumps to the “emergence” point of view solution to the origin of life (his italics):
“They are the same bodies and presumably follow the same behavior, but a great group of new phenomena emerges
when we study an immense number, and by this we must mean merely that phenomena appear that never would
have been recognized of dreamed of if the two bodies alone had been studied.”
The emergence view has been employed by others recently, e.g. Georgi Gladyshev (c. 2011), but nevertheless is a
defunct patch solution. What is interesting to see is Lewis turning his back on chemical thermodynamics, the subject
he is largely responsible for developing, which he famously said only two years prior was a “universal rule”, when it
comes to so-called “living things” and evolution theory: in other words, Lewis seems to have sided with Darwin, than
himself. Lewis would have been well-advised, had he had the chance to go-back and re-write this chapter to have
heeded the honed wisdom of Max Planck, who commented his famous ultraviolet catastrophy problem solving
philosophy, in a 1931 letter to R.W. Wood: [17]
“It was an act of desperation. For six years I had struggled with blackbody theory. I knew the problem was
fundamental, and I knew the answer. I had to find a theoretical explanation at any cost, except for the inviolability of
the two laws of thermodynamics.”
(add discussion)

Lewis school
See main: Lewis school of thermodynamics

Lewis, after schooling himself at the MIT school of thermodynamics,
became the head of the chemistry department at the University of
California, Berkeley, stimulating thermodynamics research there,
between the years 1912 and 1946. His influence, and many students,
have since come to be associated with the “Lewis school”, including
Frederick Rossini, noted for his 1950 textbook Chemical
Thermodynamics textbook and for his 1971 "Chemical
Thermodynamics in the Real World" wherein he suggested that
chemical thermodynamics could be used to explain the nature of
freedom and security in social existence, a conjecture that, following
9/11, sparked the famous 2006-launched Rossini debate on the
possibility of the reality of the science of human chemical
thermodynamics.

Frederick Rossini, Lewis' most noted student, in
respect to the human chemical thermodynamics.
[19]

Free will | Behavior
In the last chapter of his The Anatomy of Science (§8: Life; Body and Mind), Lewis seems to have dove off the deep
end of his hard science platform, in his speculations about "biology", arguing, with a bit of ambivalence, that:
"The science of physics rests on the postulate of determinism; the science of biology, unless it is to ignore
deliberately the phenomenon of behavior, must abandon this postulate and substitute therefor a postulate of choice
or freedom."
He even seems to side with vitalism, to some extent in his presentation (although he admits to being ignorant to the
history of this term). Prior to this ending synopsis, however, he does leave the question open to future possibilities:

3006

Hmolpedia

“Perhaps our genius for unity will some time produce a science so broad as to include the behavior of a group of
electrons and the behavior of a university faculty, but such a possibility seems now so remote that I for one would
hesitate to guess whether this wonderful science would be more like mechanics or like a psychology.”
In retrospect, the future "science" Lewis here speaks of seems to hmolscience, and or a combination or one or
another of: human chemistry, human thermodynamics, and human physics, depending.

Thermodynamics and animated organisms
In 1925, Lewis was invited to give the Silliman Lectures at Yale, which were published the following year as The
Anatomy of Science, wherein, in popular talk style, he outlined his own personal philosophy of science. [13] In regard
to life in the context of the second law, as summarized by English fellow chemical thermodynamicist John Butler
(1944), Lewis outlined a somewhat peculiar view, considering the precision used in his work in chemical
thermodynamics, loosely that life somehow cheats the second law: [14]
“[Living organisms are] cheats in the game of entropy, [which] alone seem able to breast the great stream of
apparently irreversible processes. These processes tear down, living things build up. While the rest of the world
seems to move towards a dead level of uniformity, the living organism is evolving new substances and more and
more intricate forms.”
Lewis’ biographer Patrick Coffey (2008) goes on to summarize,
supposedly, that Lewis espoused a Lamarckian view that
offspring could inherit acquired traits from their parents, and
comments that his biological philosophy was “close to
vitalism”, with his opinions that the processes of life are quite
different from physical and chemical processes, and that
animate beings may have some way to cheat the second law.
[15]

Chemical affinity
See main: Chemical affinity, Affinity table, Elective affinity, etc.

To give an idea of the density of the word ‘affinity’, of which
entire historical treatises have been written, per century, the
following is the opening explanation of Lewis as to how his
textbook came about:
“Indeed, our purpose at the outset (1909) was to merely to
collect, for the practical use of the chemist and the chemical
engineer, the data which we have obtained, or which we have
assembled from the work of other investigators, pertaining to
A summary of Merle Randall, according to chemist
the ‘great problem of chemical affinity.’ But then we were
William Jolly, as seemingly being Randall’s note taker,
convinced that mere reference tables would hardly render full
throughout the writing of his famous textbook, rather
service without some description of the methods by which
than as an actual co-author. [13]
they were obtained. The development of these methods of
applying thermodynamics to chemical problems has occupied the greater part of our time for many years (1909-23)
(14-years).” By 1956, Lewis and Randall’s textbook, according to American chemistry historian Henry Leicester, had
led to the replacement of the word ‘affinity’ by the term ‘free energy’ throughout the English speaking world. [14]

Education
Lewis educated at home by his parents in the style of the English tutoring system. His only public schooling occurred
between the ages of 9 to 14 years in Lincoln, Nebraska. At age fourteen, Lewis entered the University of Nebraska but
transferred to Harvard College after three years. Lewis completed his BS (1893), his MA (1898), and PhD (1899) at
Harvard. His thesis was “Some Electrochemical and Thermochemical Reactions of Zinc and Cadmium Amalgams”,
which was published jointly with American chemist Theodore Richards. [11] Richards trained him in experimental
techniques, careful measurements, and fostered his interest in thermodynamics. [3] Lewis stayed 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. [4] He later returned to work for a period at Massachusetts Institute of
Technology and in 1900 to 1907 he expanded and clarified the work of American engineer Willard Gibbs’
thermodynamics and introduced and developed concepts such as fugacity and activity. [5]
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Chemical bond
Aside for his work in thermodynamics, Lewis also
pioneered the Lewis dot structures, of labeling
electrons in paired dots around atoms, developed
1902 during his lectures at Harvard, wrote the
famous 1916 article “The Atom and the Molecule”,
and developed a basic theory of chemical bonding.
In particular, in about 1900, Lewis began to use dots
in lecture, while teaching undergraduates at
Harvard, to represent the electrons around atoms.
His students favored these drawings, which
stimulated him in this direction. From these
lectures, Lewis noted that elements with a certain
number of electrons seemed to have a special
stability.
This phenomenon was pointed out by the
German chemist Richard Abegg in 1904, to which
Lewis referred to as "Abegg's law of valence" (now
generally known as Abegg's rule). To Lewis it
appeared that once a core of eight electrons has
formed around a nucleus, the layer is filled, and a
new layer is started. Lewis also noted that various
ions with eight electrons also seemed to have a
special stability. On these views, he proposed the
rule of eight or octet rule: Ions or atoms with a filled
layer of eight electrons have a special stability. [6]

Left: caricature of Lewis, by American chemistry historian William
Jensen, depicted as a prophet of the chemical bond for the vision of
his dot structure notation developed as an aid to students during his
1902 chemistry lectures at Harvard. [16] Right: retouched caricature
of Lewis, by Libb Thims, as one of the prophets of modern
thermodynamics, for the publication of his 1923 chemical
thermodynamics textbook, soon known as the "bible" of
thermodynamics (see: thermodynamic bible), for, in the words of
chemistry historian Henry Leicester, (a) replacing the word "affinity"
by the word "free energy" throughout the English speaking world,
and most importantly (b) through the simplification of 700-equation
treatise of Willard Gibbs into the following truncated equation: ΔG <
0, which has since come to be called the Lewis inequality for natural
processes, an equation which has been found to govern both human
nature and chemical nature (see: human free energy) or as put
succinctly by Goethe "there is, after all, only one nature".

Lewis cubit atoms bonding at electron corners to form
chemically bonded cubit molecules B, in such a matter
In other words, electron-pair bonds are formed when two atoms
that each atom finds the most atom finds the most
stability when it satisfies "Abegg's law of valence"
share an edge, as in structure C below. This results in the sharing
(shells filled with eight electrons are especially stable). of two electrons. Similarly, charged ionic-bonds are formed by

the transfer of an electron from one cube to another, without
sharing an edge A. An intermediate state B where only one corner is shared was also postulated by Lewis. Hence,
double bonds are formed by sharing a face between two cubic atoms. This results in the sharing of four electrons.
Moreover, noting that a cube has eight corners Lewis envisioned an atom as having eight sides available for
electrons, like the corner of a cube. Subsequently, in 1902 he devised a conception in which cubic can bond on their
sides to form cubic-structured molecules. In 1913, while working as the chair of the department of chemistry at the
University of California, Berkeley Lewis read a preliminary outline of paper by an English graduate student, Alfred
Lauck Parson, who was visiting Berkeley for a year. In this paper, Parson suggested that the electron is not merely an
electric charge but is also a small magnet (or "magneton" as he called it) and furthermore that a chemical bond
results from two electrons being shared between two atoms. [7] This, according to Lewis, meant that bonding
occurred when two electrons formed a shared edge between two complete cubes.
On these views, in his famous 1916 article The Atom and
the Molecule, Lewis introduced the “Lewis structure” to
represent atoms and molecules, where dots represent electrons
and lines represent covalent bonds. [8] In this article, he
developed the concept of the electron-pair bond, in which two
atoms may share one to six electrons, thus forming the single
electron bond, a single bond, a double bond, or a triple bond. In
his own words: “An electron may form a part of the shell of two
different atoms and cannot be said to belong to either one
exclusively.”
Lewis proposed that an atom tended to form an ion by
gaining or losing the number of electrons needed to complete a
cube. Thus, Lewis structures show each atom in the structure of
the molecule using its chemical symbol. Lines are drawn between atoms that are bonded to one another;
occasionally, pairs of dots are used instead of lines. Excess electrons that form lone pairs are represented as pair of
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dots, and are placed next to the atoms on which they reside. To summarize his views on his new bonding model,
Lewis stated:
“Two atoms may conform to the rule of eight, or the octet rule, not only by the transfer of electrons from one atom
to another, but also by sharing one or more pairs of electrons...Two electrons thus coupled together, when lying
between two atomic centers, and held jointly in the shells of the two atoms, I have considered to be the chemical
bond. We thus have a concrete picture of that physical entity, that "hook and eye" which is part of the creed of the
organic chemist.”
The subject of the history of chemical bonding theory goes into more on this.

Conservation of photons
Lewis was the person who coined the word photon. In a letter titled "The Conservation of Photons", dated October
29, 1926, to the editor of Nature magazine, Lewis wrote: [10]
“I therefore take the liberty of proposing for this hypothetical new atom, which is not light but plays an essential part
in every process of radiation, the name photon.”

Suicide
See main: Founders of thermodynamics and suicide

Lewis, who is politely reported to have died from a heart attack, was found dead with a bottle of poisonous liquid
hydrogen cyanide near his body, only hours after meeting with his long-time rival Irving Langmuir, who, it is said, won
all the glory for Lewis' work.

Tributes
The following are quotes about Lewis:
“The influential textbook [Thermodynamics and the Free Energy of
Chemical Substances] of G.N. Lewis and Merle Randall led to the
replacement of the term ‘affinity’ by the term ‘free energy’
[throughout] the English-speaking world.”
— Henry Leicester (1956), The Historical Background of Chemistry [12]

“The fact that Lewis never was awarded the Nobel Prize for
breathtaking work is one of the stains in the history of this prize. Yet
the very same Lewis was the direct mentor of more Nobel Prize
winners in chemistry than any Nobel Prize winner in any category.”
— Adriaan de Lange (1998), Thread: “Entropy” [18]

“Lewis, Randall and Guggenheim must be considered as the founders of modern chemical thermodynamics because
of the major contributions of these two books in unifying the applications of thermodynamics to chemistry.”
— Bevan Ott and Juliana Boerio-Goates (2000), Chemical
Thermodynamics: Principles and Applications [2]

Quotes
The following are noted quotes by Lewis:
“Perhaps our genius for unity will some time produce
a science so broad as to include the behavior of a
group of electrons and the behavior of a university
faculty, but such a possibility seems now so remote
that I for one would hesitate to guess whether this
wonderful science would be more like mechanics or
like a psychology.”
— The Anatomy of Science (1925)

German thermodynamics historian Helge Kragh’s 2008 take on
Lewis and his views on entropy, irreversibility, and the universe.
[20]

“Organic chemistry is one of the less mathematical
sciences. The whole theory of structure requires
about as much mathematics as a child needs for building houses with blocks.”
— The Anatomy of Science (1925)

"Time is not one of the variables of pure thermodynamics."
— “The Symmetry of Time in Physics” (1930)
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Lewis inequality
In inequalities, the Lewis inequality states that no
actual earth-bound, freely going, natural process or
reaction is thermodynamically possible unless the
following relation holds:

which states that the excess of the value of the
Gibbs free energy of the system in its final state Gf
less the value of the Gibbs free energy of the system
in its initial state Gi:

must be a negative value, i.e. be less than zero, where:

The Lewis inequalities for natural processes and unnatural process in
the 1933 notation of English chemical thermodynamicist Edward
Guggenheim. [2]
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meaning that the reaction process shows a diminution in free energy over the extent of the reaction.

History
The above simplified outlined was first given focus by American physical chemist Gilbert Lewis in 1923 and referred to
by others as the Lewis free energy, albeit based on the more rigorous 1876 work of American engineer Willard Gibbs.

Earth-bound
The term "earth-bound" is short for reaction processes that occur at constant temperature (isothermal) and constant
pressure (isobaric), which approximate those on the surface of the earth, in a given window of time.

Freely going
The term "freely going" refers to reactions that "run freely", in Lewis' words, "like the combustion of fuel, or the
action of an acid upon a metal". This signification is done to contrast with reactions that are "harnessed" in some way
for the production of useful work
, or "net work", as Lewis calls it, in which case the following "universal rule", in
Lewis' words, holds:

whereby, although, in practice, different processes differ greatly in their degree of irreversibility, if any isothermalisobaric process is to occur with finite velocity, it is necessary that this inequality exists. The model reaction given by
Lewis for harnessed useful work is that of a galvanic cell or battery, in which an electrochemical reaction occurs inside
the battery, whereby if the two electrodes are connected to an external motor or other electrical system, in such a
way as to utilize the electrical energy which is available, an amount of work will be done. This amount of "net work"
, according to Lewis, will be the electrical work w less the pressure volume work PΔV , i.e. the work done against
the constant pressure of the atmosphere:

In the more general case where the reactions are not harnessed in some way for the production of work (the
example of the "harnessed reaction" here being the internal battery reactions electrically connected to an external
motor or other electrical system), the reactions are those of a system not subjected to external forces, except
constant pressure exerted by the environment and in such cases the net work is equal to zero:

whereby with substitution:

and then after multiplying the negative sign through, which reverses the inequality, we have the following "universal
rule" for freely going isothermal isobaric reactions not harnessed in some way for the production of useful external
net work:

then, in Lewis' words, "we know that the reaction in the direction indicated, is thermodynamically possible." This is
the Lewis inequality for a natural process. If, conversely, the measure of Gibbs free energy change for for the process
is positive:

then, in Lewis' words, "we know that the reaction in the direction indicated, is thermodynamically impossible." This is
the Lewis inequality for an unnatural process.

Notation and etymology
The formulas given above were first expressed in now famous capital delta symbol notation (Δ) in 1923 by American
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physical chemist Gilbert Lewis, albeit he used the German symbol notation ‘F’, from the German freie energie, a 1882
term introduced by Hermann Helmholtz, albeit for the isothermal-isochoric potential). The symbol G, in honor of
Willard Gibbs, was introduced in 1933 by English chemical thermodynamicist Edward Guggenheim. This is
summarized below:

The notation and symbol usage in chemical thermodynamics, prior to Guggenheim's uniformity of the notation
system, was chaotic and varied, to say the least, as evidenced by both Guggenheim's (1933) and Theophile de
Donder's (1936) historical usage characteristic function notation tables. The central point to note is that in 1933 the
symbol G was assigned to replace F in the following formula:

by Guggenheim, as the new universal symbol for Gibbs free energy, or the thermodynamic function of the internal
energy E (or U modern) plus the pressure volume work energy (PV) less the entropic energy (TS). This adoption,
however, was not immediate as evidenced by the fact that in 1950 American chemical thermodynamicist Frederick
Rossini, a student Lewis was people were still sometimes calling the above function the "Gibbs' or Lewis' free
energy". Rossini defines the inequality as such (using the symbol δu) as the notation for what he calls "useful energy"
a synonym for free energy (Helmholtz) or available energy (Gibbs). In his own words: "the algebraic sign of the useful
energy obtainable from the system serves to tell us whether the given process is one in which the system is moving
toward or away from equilibrium". He explains this as such: [5]
Rossini
notation (1950)

δu < 0

δu > 0

Modern
notation

Description

ΔG < 0

If the value of δu is negative, useful energy is
obtainable from the system and we know the change is
a naturally occurring one in the direction toward the
state of equilibrium.

ΔG > 0

If the value of δu is positive, useful energy is required
to be supplied to the given system to bring about the
desired change and we know that the change is an
unnatural one in the direction away from equilibrium.

On this combined notation recommendation logic (Guggenheim + Rossini), it would seem intuitive to keep to the
naming of the function ‘E + PV – TS’, by standard convention, as Gibbs free energy, symbol ‘G’, but to call the
inequality ‘dG’ (or ΔG), by the name ‘Lewis inequality’, as follows:
Differential
change

dG < 0

dG > 0

State
change

Name

ΔG < 0

Lewis inequality for a natural process (or spontaneous
process), one in which the change will occur naturally or
spontaneously and in which useful energy is obtainable from
the system.

ΔG > 0

Lewis inequality for an unnatural process (or spontaneous
process), one in which useful energy is required to be
supplied to the given system to bring about the desired
change.

on the premise that (a) the function was commonly known as the Lewis free energy, (b) Lewis was the one who did
the most work to center focus on the development and application of this key function, particularly by bring it into
the hands of the working chemist, (c) Lewis spent at least two decades doing some of the first free energy
calculations and measurements in laboratory, (d) Lewis has been cited as the one whose efforts resulted in the
replacement of the name affinity with free energy in the English speaking world. In simple terms, this one inequality,
of Gibbs' 700 equations, is the one that Lewis deciphered from the Rosetta stone and brought into the light for the
chemists of the world to begin to use.
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Affinity and work
The negative of the Gibbs free energy change:

according to English chemical thermodynamicist James Partington, "is a measure of the electrical work, chemical
work, or internal work done by the system." This can be expressed in terms of the chemical affinities or forces
operating among the reactants in the system, in their interactions, bond formations, and bond dissolutions, on the
premise that the correct measure of the affinity (A) of a reaction is the diminution of free energy (–ΔG). This can be
expressed formulaically, according to Partington, as such: [3]

Interestingly, Partington comments on this relation between the free energy and chemical affinity that:
“The consequences of this statement for chemistry are as yet hardly realized, but with the further progress of science
it is to be expected that empirical results will more and more give way to exact quantitative laws.”
Lewis goes on to state, similar to Willard Gibbs' 1876 description of the two force-functions, that:
“We may think of the quantity ‘– ΔF ’ as the driving force of a reaction; where, in a thermodynamic sense, a system is
stable when no process can occur with a diminution in free energy.”
Lewis introduce here not only the notion that free energy change is the driving force of earth-bound natural
processes, as was described in 1718 by Isaac Newton in terms of respective values of the forces of chemical affinity A
as being the driving force behind reactions, as historically outlined below:
Newton
notation
(1718)

Lewis notation
(1923)

Partington
notation (1924)

Modern notation
(1933)

but also introduces the notion of "stability", i.e. that when the variation
of free energy for the process or reaction reaches its lowest value, or, as
Lewis puts it, when "no further process can occur with a diminution in
free energy", the system will be said to be stable, as would be indicated
graphically by the lowest point of free energy on the reaction coordinate,
as depicted adjacent.

Human chemistry
This logic was first applied to human chemical reactions in 1995 by
American chemical engineer Libb Thims. [4]

Derivation

The position of G1 is such that, in the words
of Gilbert Lewis (1923), "no further process
can occur with a diminution in free energy",
and is thus representative of a state of
Constant volume reactions
maximal stability; whereas the position of G1
could decrease further in free energy, to the
Reaction processes governed by the Lewis inequality, to note, can be
contrasted with laboratory "volume-bound" processes that occur at occur position of state one, and is thus not
at constant temperature (isothermal) and constant volume (isochoric), in maximally stable.

The derivation prior to this originated in the various Gibbs inequalities
(1876) which in turn are based on the famous Clausius inequality (1856).

which cases the thermodynamic relation which decreases is the
Helmholtz free energy function.
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Lewis inequality for a
natural process
In inequalities, the Lewis inequality for a natural
process, as contrasted with the Lewis inequality for
an unnatural process, states that any natural change Summary the Lewis inequality for a natural process according to
in a system, i.e. those which are actually observed in standard 1933 definition of English chemical thermodynamicist
nature, must show a differential Gibbs free energy
Edward Guggenheim. [1]
decrease if the process is to occur, which is
quantified by the following inequality: [1]

for a differential change in the system, or by the following expression:

for a change in the system on going from an initial state (in time) to a final state (in time) The Lewis inequality for a
"natural process", of the two types of Lewis inequalities, is the inequality for a spontaneous process or reaction. The
‘type’ of systems here being closed isothermal-isobaric systems not harnessed in some way for the production of
useful work, which include the common cases of reactions which ‘run freely’, like the combustion of a fuel, the action
of an acid upon metal, or a reaction between two people on the surface of the earth. [1]
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1. Guggenheim, Edward, A. (1933). Modern Thermodynamics by the Methods of Willard Gibbs (pg. 17). London:
Methuen & Co.
2. Lewis, Gilbert N. and Randall, Merle. (1923). Thermodynamics and the Free Energy of Chemical Substances (pgs.
160-61). McGraw-Hill Book Co., Inc.

Lewis inequality for an
unnatural process
In inequalities, the Lewis inequality for an unnatural
process is: [1]
Summary the Lewis inequality for an unnatural process
according to standard 1933 definition of English chemical
thermodynamicist Edward Guggenheim. [1]

for a differential change in the system, or:

for a change in the system on going from an initial state to a final state. The Lewis inequality for an "unnatural
process", of the two types of Lewis inequalities, is inequality for a non-spontaneous process or reaction. The ‘type’ of
systems here being closed isothermal-isobaric systems not harnessed in some way for the production of useful work,
which include the common cases of reactions which ‘run freely’, like the combustion of a fuel, the action of an acid
upon metal, or a reaction between two people on the surface of the earth. [1]
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Lewis school of thermodynamics
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In thermodynamics schools, the Lewis school of
thermodynamics is generally known as the location of
the University of California, Berkeley centered around the
work of American physical chemist Gilbert Lewis (18951946). [1] Notables from this school include: Merle
Randall (1909-1947), George Gibson (1914-1954), William
Giauque (1916-1962), Herman Kalckar (1939), Frederick
Rossini (1927-1971), Terrell Hill (1936-1942), and Peter
Rock (1962-2003).

UC Berkeley chemical engineering | History
In circa 1906, Frederick Cottrell, classified as UC
Berkeley’s first true chemical engineer, invented
electrostatic dust-precipitation. In 1912, Gilbert Lewis, as
incoming dean of the College of Chemistry, instituted a
chemical technology major, subsequently directed by
Merle Randall. In 1942, Donald McLaughlin, Wendell
Photo of the University of California, Berkeley, home to the
Latimer, Randall, Llewellyn M. K. Boelter, and others
Lewis school of thermodynamics.
formed a "graduate group" to offer the MS degree in
chemical engineering. [3] The 1946 appointment of Philip Schutz as professor of chemical engineering marked the
administrative decision that ultimately led to the present chemical engineering program at Berkeley. [4] In 2010, the
name of the UC Berkeley "Chemical Engineering" department was changed to the Department of Chemical &
Biomolecular Engineering to reflect the widened scope of teaching and research activities in the department.

Lewis school | Formation
The “Lewis school", a term used as early as 1923, or G.N. Lewis school, a term that came into use commonly into the
1950s, refers to anyone schooled under the logic of American physical chemist Gilbert Lewis. In the 20th century, the
most cited textbook on thermodynamics was the 1923 Thermodynamics and the Free Energy of Chemical Substances
written by Lewis and his editorial assistant American physical chemist Merle Randall. This activity centered around
the University of California, Berkeley beginning in 1912 when Lewis was made dean of the College of Chemistry. Lewis
stayed there, reorganizing the department, until his death in one of the UC Berkeley laboratories in 1946. In circa
1914, Lewis, whose major interests were thermodynamics and physical chemistry, placed George Gibson in charge of
two new honors courses, ‘thermodynamics’ and ‘advanced physical chemistry’. Out of this, Gibson published, in
1917, an English translation of A Textbook of Thermochemistry and Thermodynamics, by Otto Sackur, and this served
as a reference text for this subject until 1923, when Lewis and Randall's now-famous textbook on chemical
thermodynamics appeared. [2]
Beginning in about 1895, based on work by American engineer Willard Gibbs, Lewis was aware that chemical
reactions proceeded to an equilibrium determined by the free energy of the substances taking part. Lewis then spent
25 years determining free energies of various substances via experimental measurement. In 1923, he and Randall
published the results of this study, which helped formalize modern chemical thermodynamics. One of his notable
students was Frederick Rossini, who wrote one of the first chemical thermodynamics textbooks (1850). Herman
Kalckar, who had spent a year at Cal Tech (California Institute of Technology) in Pasadena, was famously said to be in
“the orbit of the great G. N. Lewis school of thermodynamics”. [1] Canadian-born American chemist William Giauque,
who won the 1949 Nobel Prize in chemistry for studies on the properties of matter at temperatures close to absolute
zero, was a student of Lewis at Berkeley receiving his bachelors there in 1920 and PhD in chemistry with a minor in
physics in 1922. He later became a full professor of chemistry there in 1934, where he stayed until his retirement in
1962.
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In hmolscience, Richard Lewontin (1929-) is an American zoologist noted generally for
his anti-reductionism arguments and social commentary, e.g. in his 1983 “The Corpse
in the Elevator”, he argues there are limits to the reductionist approach, i.e. Cartesian
reductionism, and that we will never be able to explain some biological processes in
mechanistic terms. (Ѻ)

Religion | Faith
Lewontin, supposedly, defines himself as a Marxist (Ѻ), which would lean him towards
atheism. In 1997, Lewontin, in his “Billions and Billions of Demons” (Ѻ), a review of Carl
Sagan’s The Demon-Haunted World: Science as a Candle in the Dark — which he says is
mostly devoted to chapters of “exhortations to the reader to cease whoring after false
gods and to accept the scientific method as the unique pathway to a correct
understanding of the natural world” — seems to give the impression of an curious
agnostic, albeit leaning slightly to the left. He comments, after digressing on Newton’s
god as prime mover, and the Napoleon Laplace anecdote, and Sagan’s circumspect
suggestion that we should “even-handedly examine the god hypothesis”, he comments: “I doubt that an all-seeing
God would fall for Pascal’s Wager, but the sensibilities of modern believers may indeed be spared by this
Clintonesque moderation”. Possibly Lewontin is a closet theist, which is common among anti-reductionists. More
quotes from this review, to note, are cited (Ѻ) by Creation.com.

Quotes | About
The following are quotes about Lewontin:
“Lewontin visited an economics class a few years ago to talk to the students. In a kind of neo-Darwinian jockeying, he
said that evolutionary changes are due to the Fisher-Haldane mechanisms: mutation, emigration, immigration, and
the like. His elaborate cost-benefit mathematical treatment was devoid of chemistry and biology. I asked him why,
when he himself was pointing to serious flaws related to the fundamental assumptions, did he teach such nonsense?
His response was that there were two reasons: the first was ‘P.E.’ I asked. What is ‘P.E.’, he replied, P.E. is ‘physics
envy.’ His second reason was even more insidious: if he didn't couch his studies in neo-Darwinian style, he wouldn't
be able to obtain grant money that was set up to support this kind of work.”
— Lynn Margulis (1995), The Third Culture: Beyond the Scientific Revolution (Ѻ)

Quotes
The following are representative quotes:
“There is a story about a wonder-rabbi, who on his deathbed whispers to his chief assistant, “Life is like a bagel.” The
word spreads through the crowd waiting outside the rabbi’s house, “Life is like a bagel; the rabbi says life is like a
bagel,” until finally, at the edge of the crowd, it reaches the town fool, who asks, “What does it mean: life is like a
bagel?” The question spreads back through the crowd, “What does it mean, life is like a bagel?” until it reaches the
bedside of the rabbi. “Rabbi,” his assistant asks, “What does it mean, life is like a bagel?” “Nu,” the rabbi says, weakly
shrugging his shoulders, “so life is not like a bagel.”
— Richard Lewontin (1983), “The Corpse in the Elevator” [1]

“Many biologists believe in some mysterious force or inner will contained in living stuff.”
— Richard Lewontin (1983), “The Corpse in the Elevator” [1]

“Materialism is absolute and we cannot allow a divine foot in the door.”
— Richard Lewontin (1997) [2]
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Libet, Benjamin
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In science, Benjamin Libet (1916-2007) was an American neuroscientist noted for his
1983 study, and publications to follow, which showed that so-called act of conscious
choice or the feeling of the “free will” to choose or intend to do something and actually
carry out the intended movement is preceded by electrical activity in the motor cortex
some 350 milliseconds before one reports awareness of intention to move or feels that
he or she has decided to move. More recent fMRI research has shown that some
“conscious” decisions can be predicted or measured up to 10 seconds before they enter
awareness, long before the preparatory motor activity detected by Libet. [1] Libet’s
work is considered as the first scientific disproof of the doctrine or theory of free will.

Libet experiment
In his now-famous 1982 so-called "Libet experiment", six different test subjects as
follows: "flex your finger to push the button when you feel like it, and tell us where the
hand on the rapidly moving clock is when you decide to do that." The time at which an
EEG signal indicating brain activation for movement occurs is set as zero time, the
report of awareness of intention to push the button is about 350 milliseconds (0.35 seconds) later, and the actual
EKG, the voltage in the finger muscle doing the push, happens about 200 milliseconds later than that. Libet’s
experimental findings show, in short, that the brain starts working earlier than one is consciousness of choice. The

A three step summary of the Libet's 1983 study (see: Libet experiment), which finds a three step time demarcated (delayed)
mechanism involved in the so-called conscious action of "choice" to perform an "action", both of which being preceded by an
unconscious readiness potential change in the matter of the brain; the time of the readiness potential, in turn, preceded by
electromagnetic sensory perception input (not part of the experiment).

tendency to confuse the two is one of the sources of the illusion of conscious will.

Quotes
The following are noted quotes:
“I did not embark on experiments on consciousness in alert people until after I had obtained the security of academic
tenure.”
— Benjamin Libet (c.1990), comment to Francis Crick [2]
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In experiments, the Libet experiment was a 1982 study conducted by American
neuroscientist Benjamin Libet in which the time of onset of “electrical activity”
in the cerebrum, the instance of the so-called or readiness potential, of six
college students, was measured against the “reported time” of the appearance
of the subjective experience of “wanting” or intending to act, with regard to the
specific action of choosing to press a button at a specific instance in time. A
three step summary of Libet's 1983 study are shown below, which finds a three
step time demarcated (delayed) mechanism involved in the so-called conscious
action of "choice" to perform an "action", both of which being preceded by an
unconscious readiness potential change in the matter of the brain; the time of
the readiness potential, in turn, preceded by electromagnetic sensory
perception input (not part of the experiment):

The experiment was conducted by a group led by Libet at the physiology
department of the University of California, San Francisco, and published in a
1983 issue of Brain as “Time of Conscious Intention to Act in Relation to Onset
of Cerebral Activity (readiness-potential): the Unconscious initiation of freely
voluntary act”. Libet concluded, from his experimental findings, that: [1]
“Cerebral initiation of a spontaneous, freely voluntary act can begin
unconsciously, that is, before there is any (at least recallable) subjective
awareness that a ‘decision’ to act has already been initiated cerebrally.”
The Libet experiment soon thereafter became a classic citation of scientific
proof that that free will does not exist.

The Libet experiment (1982): the time
at which an EEG signal indicating brain
activation for movement occurs is set
as zero time, the reported time of
awareness of intention to push the
button is about 350 milliseconds (0.35
seconds) later, and the actual EKG, the
voltage in the finger muscle doing the
push, happens about 200 milliseconds
later than that.

Veto action
Although Libet originally concluded his findings show that people don't have free will, he later recanted on his views
to the affect that he argued that people don't have free will with respect to initiation behavior, but might have free
will respect to the veto of an action before it becomes effective. [2] American neuroscience research Sam Harris,
objects to this recant: [3]
“I think Libet’s reasoning was clearly flawed, as there is every reason to think that a conscious veto must also arise on
the basis of unconscious neural events.”
The general issue here is that: yes (a) readiness potential precedes conscious awareness of the "choice" to act by a
measurable amount of time, but (b) the "force" of sensory input, which is predominately the electromagnetic force,
precedes readiness potential by another measurable amount of time. This logic was first stated in 1847 by Irish
physicist James Maxwell as follows: [4]
“The only thing which can be directly perceived by the senses is force, to which may be reduced to light, heat,
electricity, sound and all the other things which can be perceived by the senses.”
In sum, points (a) and (b) show that conscious choice to act is preceded and governed by external electromagnetic
forces that impede onto the senses of the body of the human molecule. The subject of "veto action" arises in the
relative strengths of competing external forces. This was first stated clearly in German physicist Rudolf Clausius' 1875
mathematical introduction, wherein stated: [5]
“Every force tends to give motion to the body on which it acts; but it may be prevented from doing so by other
opposing forces, so that equilibrium results, and the body remains at rest. In this case the force performs no work.
But as soon as the body moves under the influence of the force, work is performed.”
This is logic is based in French physicist Gustave Coriolis’ 1829 principle of the transmission of work which
mathematically quantifies every movement as a type of work derived by a force.
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The example of "movement" in the Libet experiment being the movement of
the subject's finger to press a button, which is one of the very simplest types of
"models of work" in the study of human movement. In the case of veto action,
one external force overrides a previous external force, such that indecision to
act or rather a veto of previous intention to act results.

University College London
neuroscience researcher Patrick
Haggard discussing Libet’s
experiment.

See also
● Trigger action
● Induced movement
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Libraries
In Hmolpedia, libraries are book collections over the
Buffett number (100+) on subjects connected to
thermodynamics or human thermodynamics.

List
The following is a work-in-progress ranking of personal
libraries of noted geniuses:
● Isaac Newton (1642-1727) (IQ:220|#2) personal library
consisted of 1,752 books, of which 369 were scientific
works.
● Thomas Jefferson (1743-1826) (IQ:180|#91) (HD:17)
had a personal library of 6,487 books; home later
purchased by Claude Shannon.
● Johann Goethe (1749-1832) (IQ:230|#1) (HD:19) at
the age of about 80, had a 5,000 book personal library.
Artist's engraving (Morel, 1874), showing a portion of Newton's
● Thomas Young (1773-1829) (IQ:200|#9) commented
library in the background, of apocryphal story of Isaac Newton's
in his autobiography: “though he wrote with rapidity, he pet dog knocking over a candle and setting fire to his papers.
read but slowly, [and] perhaps the whole list of the
Newton had on his table a pile of papers upon which were
works that he studied, in the course of 50 years, does
written calculations that had taken him twenty years to make.
not amount to more than a thousand volumes: while it is [1]
said that William King the poet read no fewer than
seven thousand in the course of his residence of seven years at Oxford.”
● Albert Einstein (1879-1955) (IQ:215|#3) (HD:52) crude visual photo of Einstein’s personal library shows about 600700 books.

See also
● Thims’ list of thermodynamics books to buy
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Library walk problem
In problems, library walk problem, visually depicted adjacent,
is the following scenario and followup question: [1]
Scenario: “It occurs to you that you need to check a few
references for an article you are writing, so you decide to
walk over to the library after your office hours. Miracle of
miracles! In half an hour, you find your body, all of it, at the
front steps of the library, half a mile away. Think of all the
molecules that make up your body: each of them has
traversed the half-mile, zigzag path from your office to the
library, and your whole body is now where it is.”
Question: “What explains the spatial displacement of your
body from the office to the library? What caused the motion
of each and every molecule of your body over the half-mile
path?”

A diagram of Jaegwon Kim's 1992 library walk problem.
[3]

The library walk problem was proposed in 1992 by Koreanborn American physicalism philosopher Jaegwon Kim, concerning the "cause" of a man's walk to a library to get a
reference; it is similar to Thomas Huxley's 1901 "zombie argument", found amid consciousness debates (below).

Related
In 1901, English natural philosopher Thomas Huxley stated the following, the so-called "zombie argument", as it is
called in modern consciousness debates, position: [2]
“The argument which applies to brutes [zombies] holds equally good of men … It seems to me that in men, as in
brutes, there is no proof that any state of consciousness is the cause of change in motion of the matter of the
organism.”
Meaning that, according to Huxley, consciousness is NOT the cause of change in motion of a human.
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Lichnerowicz, Marc
In hmolscience, Marc et Andre Lichnerowicz (1945-1969) was a French mathematician noted for
his circa 1968 “Economics and Thermodynamics: a Model of Economic Exchange”, wherein he
applied extensive and intensive thermodynamic models of exchange to economic exchanges.

Overview
In the late 1960s, Lichnerowicz, penned “Economics and Thermodynamics: a Model of Economic
Exchange”, posthumously-published in 1970, wherein, based on the axiomatic thermodynamics of
Constantin Caratheodory, and thermodynamics textbooks of Laszlo Tisza (1966) and Herbert
Callen (date), he attempted a rather detailed formulaic entropy-based derivation focused on
economic exchanges; the following is his opening paragraph:
French

“La presentation modern de la thermodynamique (par
exemple Carathedory, H.B. Callen, L. Tisza) met en
evidence une axiomatique d’echanges entre systems
physiques d’un caractere extremement general. La
distinction entre variables ‘extensives’ et variables
‘intensives’, par example, parait adapte a tout processus

English

“The presentation of modern thermodynamics (e.g.
Carathedory, H.B. Callen, L. Tisza) shows evidence of an
axiomatic exchanges between physical systems of an
extremely general nature. The distinction between
variables 'extensive' and variables 'intensive', for
example, seems to fit in any exchange process,
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d’echange, quel que soit le domaine concret ou s’opere
un tel echange.”

regardless of the specific field or operates such an
exchange.”

Lichnerowicz, in overview, according to Andrei Khrennikov (2005), postulates or outlines a model of stock dynamics
akin to the stochastic dynamics of gas flow. [1] Philip Mirowski (1989) classifies Lichnerowicz as a “further out
neosimulator”, in the history of non-neoclassical or anti-neoclassical economics programs of the appropriation of
physics metaphors, that he has stumbled upon in his research, along with: Johannes Lisman (1949), Andrew Pikler
(1951), John Bryant (1982), Edwin Jaynes (1983), and Giuseppe Palomba (1968). [3]

Education
Lichnerowicz seems to have been the son of French mathematical physicist Andre Lichnerowicz (1915-1998). (Ѻ)

References
1. Lichnerowicz, Marc. (1970). “Economics and Thermodynamics: a Model of Economic Exchange” (“Un Modele d’
echange Economique: Economie et Thermodynamique”) (pdf), Annals of the Institute Henri Poincare, 6(2):159-200.
2. Khrennikov, Andrei. (2005). “Financial Heat Machine” (abs), Physica A: Statistical Mechanics and its Applications,
359(1-2): 487-490.
3. (a) Lichnerowicz, Marc and Lichnerowicz, A. (1971). “Economie et Thermodynamique: Un Modele d’ echange
Economique: Economie et Thermodynamique”, Economies et Societes, 5:1641-86.
(b) Mirowski, Philip. (1989). More Heat than Light: Economics as Social Physics, Physics as Nature’s Economics (pg. #).
Cambridge University Press.

Liddell, Donald
In engineering, Donald Macy Liddell (1879-1958) was an American mining and chemicalmetallurgical engineer, economist, and chess historian notable for

Overview
In 1922, Liddell, as editor of McGraw-Hill Handbook of Chemical Engineering, in the preface,
situated the following cogent statement: [1]
“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.”
Namely, aptly classifying German physician-physicist Hermann Helmholtz as the last in the lineage of last universal
geniuses. The only other possible near followup to Helmholtz would be John Neumann, who also completed a degree
in chemical engineering.

Education
Liddell completed his AB in engineering from Johns Hopkins University in 1900, after which he began as an engineer
for the Detroit Copper [2] Donald Macy Liddell (1879–1958) is the subject of a recent publication: The Donald M.
Liddell Collection of Chess Books and Other Volumes in the Liddell Family Library (privately printed, 2007); supposedly
done by his grandson D. Roger B. Liddell. The introduction contains a biographical sketch of Roger’s grandfather, a
consulting engineer by profession, and a prominent collector of chessmen as well as author of a standard book on the
subject (Chessmen, Harcourt, Brace and Company, 1937). The volume contains extensive genealogical background on
the Liddell and allied families, and on the ancestry of Roger’s mother, Jane Hawley Hawkes Liddell (Mrs. Donald M.
Liddell, Jr.). (Ѻ)

References
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Liebig, Justus
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In science, Justus Liebig (1803-1873) (IQ:175|#153) was a German chemist notable for
his teaching of French chemist Antoine Lavoisier’s 1785 combustion theory of animal
heat; one student in particular being German physician-physicist Robert Mayer, who in
1840 used the “dark blood = more combustion” variant of the theory to derive the
mechanical equivalent of heat, the first formulation of the the conservation of energy.
Liebig was an associate of Karl Mohr.

Chemistry
Liebig, according to English chemist James Partington’s famous 1937 A Short History of
Chemistry (a shortened version of his three-volume treatise), according to index
citation page count, is one of the top five chemists of history: Jacob Berzelius (52),
Liebg (39), Jean Dumas (38), Robert Boyle (30), and Antoine Lavoisier (26).

Mayer
One of Liebig's most famous students was German physician-physicist Robert Mayer,
who studied under him in 1838 at medical school. Liebig, in his 1842 Animal Chemistry, used a language of vital forces
and and drew on the metaphor of the furnace to describe the “metamorphosis” of nutrition and oxygen. [3] In 1842,
Liebig published Mayer’s controversial paper, entitled "Remarks on the Forces of Inorganic Nature" (previously
rejected elsewhere), in his Annals of Chemistry and Pharmacy, in which one of the first statements of the mechanical
equivalent of heat appeared: [1]
“The warming of a given weight of water from 0˚C to 1˚C corresponds to the fall of an equal weight from the height of
about 365 meters.”
In this now-famous paper, Mayer is said to have argued for the principle that has since become known as the law of
conservation of energy; in which he introduced the concept of fall-force. [2]

Students
Another noted student of Liebig was Russian biochemist Carl Schmidt, who is noted for being the PhD supervisor for
German physical chemist Wilhelm Ostwald in 1875 at the University of Tartu, Estonia.
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1. (a) Mayer, Robert. (1842). “Remarks on the Forces of Inorganic Nature”, Annalen der Chemie und Pharmacie, Vol.
xlii, (pg. 233), May.
(b) Mayer, Robert. (1842). “Remarks on the Forces of Inorganic Nature”, in Philosophical Magazine (pgs. 371-77),
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2. Ellis, Brian D. (2002). The Philosophy of Nature (pg. 151). McGill-Queen’s Press.
3. Popper, Karl. R. (1993). Evolutionary Epistemology, Rationality, and the Sociology of Knowledge (pg. 14). Open
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Further reading
● Grove, William R., Faraday, Michael, Liebig, Justus, and Carpenter, William. (1876). The Correlation and
Conservation of Forces. D. Appleton and Co.

External links
● Justus Liebig – Wikipedia.
● Justus Liebig – NNDB.

Life
In terminology, life, from the protoIndo-European leip-, meaning “to
remain, persevere, continue; stick,
adhere”; or, recursively, “property
distinguishing living matter from nonliving matter” (1560s) (Ѻ); is an
A critical thinking exercise on what, thermodynamically, if any thing, constitutes
historical, albeit scientifically obsolete
"life", from Robert Balmer’s Modern Engineering Thermodynamics (2010), wherein
defunct term (see: defunct theory of
students are queried to use the black box approach, to see of science recognizes
life; life does not exist), of religiothe existence of any sort of “life state”. (Ѻ)
mythology origin (see: clay creation
myth), conceptualized, colloquially, as a "special state" (see: life state; life principle) or conatus-like existence, special
or unique to humans, and other related animate entities down the great chain of being; re-defined, in
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physicochemically-neutral terms as a bound state existence of powered chnopsological matter.

Overview
Life, in modern (2009) terminology upgrade language, is re-defined, in universally neutral terms, as powered
animated motile CHNOPS-+ based matter; historically associated with a number of metaphysical properties: self-drive
or self-motion, consciousness, mind from matter dualism, good and evil, an end state of death (or afterlife), soul,
spirit, or karma, teleology, among others; but is a concept that when carried down the evolution timeline (or great
chain of being) is a concept that leads to a number of absurdities, e.g. that "crystals think" (Gilbert Lewis, 1925),
specifically by virtue of the fact that atoms, of which humans are derived and are products of, via chemical synthesis,
and the molecules derived therefrom, do not live and die, which led Francis Crick to conclude in 1966 that we must
“abandon the word ‘alive’.”
In 2006, American planetary scientist Carolyn Porco gave the following relatively correct definition of what in
olden days was called life, but now is correctly referred to as animate molecular structure: [20]
“Our reconstruction of the history of the early solar system and the events that led to the origin of the earth informs
us that around 3.5 billion years ago or earlier a complicated chain of chemical events occurred to evolve animated
molecular structures from inanimate atoms.”
Typical historical criterion for matter said to be "alive" include, that which: moves, has a metabolism, exchanges
material with its environment, grows, evolves, reproduces, and is contained within a boundary. Modern-day hard
science criterion, however, concludes that matter cannot be "alive", but rather can only be animated or reactive.
Correctly, entities formerly considered "alive" in in possession of "life" are now defined as powered CHNOPS+
systems having time-delineated conatus-like bound state existence with turnover rate and motility.

Death
The antonym of life is death, although now also considered a defunct scientific term, by virtue of the fact that the
antonym of a defunct term must also be defunct. To exemplify, in hard science terms, we do not say that carbon-14,
which has half-life of carbon-14 is 5,730±40 years, ‘dies’ or experiences ‘death’ but rather that it decays into nitrogen14 through beta decay, the activity of the modern radiocarbon standard being about 14 disintegrations per minute
(dpm) per gram carbon. This same terminology applies to the person defined as a human molecule.

Incorrigible terms
Some of the typical words used historically, albeit defunct in modern term, to differentiate a fictitious divide between
hydrogen and humans include:
Life-centric term

Counter term

User

Life

Non-life

Living

Non-living

Alive

Dead

Animal life (vegetable life)

Mineral life

Biotic

Abiotic

Living organism

Organism

Living system

System

Living being

Being

Living matter

Non-living matter

Living state

Nonliving state

Paul Davies (1999)

(Alive matter)

Dead matter

Christian de Quincy (2002)

Living molecule

Molecule

Living energy

Energy

Sentient

Insentient

Christian de Quincy (2002)

Conscious matter

Nonconscious matter

Christian de Quincy (2002)

(Living chemicals)

Non-living chemicals

Paul Davies (2003)
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In modern terms, life is considered as a defunct scientific term, similar to the flat earth theory, or caloric theory, etc.,
used to classify motile or animate atomic structures, generally of larger size, found active or activated past
approximately 4.1-billion-years ago mark (bacteria formation range) on the evolution timeline. [17] Synonyms
include: living organism, living system, living being, living matter, living structure, etc., which are all said to be, in
some way, in contrast to non-life. An older classification scheme was the organic (life) verses inorganic (non-life)
distinction. American physicist Ronald Fox characterizes the question of how life arose from non-life as the uroboros
puzzle. [18]

Functional terms
See: Life terminology upgrades

Some of the terms that hold up in the modern sense include:
Physical science term

Counter term

User

Reactive

Non-reactive (inert)

Libb Thims (2007)

Organic (carbon-based)

Inorganic (non carbon-based)

Animate engine

Inanimate engine

James Johnstone (1921)

Animate energy

Inanimate energy

Bernard Beaudreau (2005)

Organic engine

Inorganic engine

James Johnstone (1921)

Animate

Inanimate

William Sidis (1920)

(Reactive matter)

Inert matter

Christian de Quincy (2002)

Organic | Inorganic divide
In 1828, German chemist Friedrich Wohler synthesized urea, an entity defined by the formula (NH2)2CO and a carrier
of waste nitrogen in the body, by treating silver isocyanate with ammonium chloride:
AgNCO + NH4Cl → (NH2)2CO + AgCl
This was the first time an organic compound was artificially synthesized from inorganic starting materials, without the
involvement of living organisms. The results of this experiment implicitly discredited vitalism: the theory that the
chemicals of living organisms are fundamentally different from inanimate matter. Wohler's urea synthesis, in short,
break down the great divide between to perceptual wall of so-called “organic life” and inorganic minerals. Prior to
this, there as an apparent hard line drawn between organic and inorganic chemical compounds, such as urea, starch,
sugar, albumen, etc., which were only and could only be found in a living plant or animal. [19]

Criterion definitions
See main: Definitions of life

In the very popular 2008 book 13 Things That Don’t Make Sense, by American physicist Michael Brooks, the fifth thing
that doesn't make sense in modern science is life. Brooks explains how traditionally there have been three ways to
unravel the essential nature of life. [12] One is to find out how it started: trace the life back to the point where all
that existed was chemistry. A pictorial view of the evolution timeline, however, shows this to be a futile effort, in that
the only demarcation one can find is the sub-atomic to atomic transition point of the universe, approximately 13.5billion years ago. The second method, according to Brooks, is to build something that is “alive” from scratch: take
chemicals and put them together in ways that make them come alive. The 1952 Urey-Miller experiment, of course, is
the poster child of this endeavor. [13] More recent attempt in this direction, include: cloning, making test tube
babies, bring back to life extinct species using preserved DNA samples, etc. In nanotechnology, building things atomby-atom, such as walking molecules, driving molecules, etc., is another type of proto-like life. Lastly, according to
Brooks:
“[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.”
In other words, it has become a guarantee that once a new criterion-based definition of life is put forth, it will only be
a matter of time before a disproof becomes apparent. The following is a listing of various criterion definitions of life
(and disproofs) ordered by date:
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(a) Something that moves,
exchanging material with its
environment, for a much longer
1944
period of time than we would
expect (compared to inanimate
things).

Person

The solar system has been moving, exchanging
Erwin Schrödinger
asteroids and solar energy with its environment,
[14]
for over 5 millions years now; but is not alive.

(b) Something not at
thermodynamic equilibrium.

(c) Anything that feeds on negative
entropy.

A body of steam transforming during an engine
cycle; but this is not alive.
(Note: this is an
incorrect
description
metabolism;
which Schrodinger Many reactions release free energy (have a
admits in a
negative free energy change).
footnote should
have been
explained via free
energy).

(d) Anything that continually draws
negative entropy from its
environment.

A block of ice melting does so by absorbing entropy
(heat) from its surroundings; but is not alive.

(e) A system that moves disorder to
order.

(a) A candle flame creates order from disorder in its
environment and is patently not alive. [12]
(b) Benard cells are an order-from-disorder
phenomenon, but are not defined as alive.

1953 DNA = "secret of life"

1970

(a) Power of reproducing itself (e.g.
a virus).

Francis Crick [21]

Linus Pauling [8]

Contained within a boundary (e.g.
bacteria).

(a) Anything that metabolizes,
1999 processing chemicals to gain
energy.

(a) Plenty of computer programs could then be
called alive, while plenty of people, sterile men and
women, e.g. nuns, could not. [12]
(b) The reactants of many simple chemical
reactions are "reproduced" in the products; but we
do define chemical reactions as being alive.
Other things that consume fuel and excrete waste
products, such as automobiles, are not considered
to be alive. [12]

(b) Possession of a metabolism;
able to ingest food.
1995

Disproof

Lynn Margulis [16]
Paul Davies [15]

The body of steam in a steam engine is contained
within a boundary.
Jupiter's Great Red Spot is said to metabolize or
process chemicals to gain energy. [12]

(b) Reproduce itself.

Mules don't and bush fires and crystals do. [12]

(c) Has organized complexity;
composed of interdependent
systems, e.g. arteries and legs.

Modern cars are similar. [12]

(d) Grows and develops.

As does rust.

(e) Shows a combination of
permanence and change; evolution
through mutation and selection.
(f) Anything autonomous; able to
choose its own actions.
2007 (a) Able to replicate itself.

There is no such thing (see: free will, induced
movement, etc.).
The early universe hydrogen-to-helium reaction is
Martin Rees [11] form of self-replication; but an atom is not
considered to be alive.
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The universe has evolved over time; but is not
alive, nor has "life" ever been found anywhere in
the universe.

Thermodynamics
In the 1916 work The Origin and Evolution of Life, American zoologist and paleontologist Henry Osborn was one of
the first to dig into the question of what is living matter, using bits of thermodynamics logic, thus concluding that:
[10]
“Living matter … represents a new assemblage of energies and new types of action, reaction, and interaction—to use
the terms of thermodynamics—between those chemical elements which may be as old as the cosmos itself.”
In the study of thermodynamics of life, according to the 1947 views of Belgian-born English thermodynamicist Alfred
Ubbelohde, life is viewed as animated matter. [7] Life, according to the 2008 views of Russian physical chemist Georgi
Gladyshev, is a phenomenon of the existence of the energy-dependent dynamic hierarchic structures, driven by
thermodynamics. [9]

Human chemistry
In human chemistry, life is a sub-atomic or chemical species in a state of evolution reactivity. [1] Life, in detail, is the
animated interaction of matter with energy. Any variety of animate structure on the surface of the earth has a
molecular formula and subsequently can be defined as a molecule. A bee, for example, is approximately a 20-element
molecule. [2] Thus, for instance, human life being the activity of temporal interactions between systems of human
molecules, is an advanced variety of atomic or molecular life. In a general sense, the anthropomorphic version of life,
e.g. human life, biological life, bacterial life, etc., began at the Planck-level. Variations of sub-atomic life, e.g. "quark
life", is a newer area of investigation.

Clausius vs. Darwin
See main: Evolution thermodynamics

In 1850, German physicist Rudolf Clausius began to publish his memoirs, beginning with "On the Motive Power of
Heat", on the newly forming science of thermo-dynamics, which showed that in the universe there is a tendency
towards the increase of a system function called entropy; a function later shown to be equivalent to a measure of
order or disorder is ideal gas phase systems. In 1859, English naturalist Charles Darwin published his Origin of Species,
which showed that in nature there exists an ordering process, called evolution, progressing in time from lower forms
of life to higher to more ordered forms. Into the 1910s, the seeming contradiction between thermodynamics, loosely
viewed colloquially as a disorganizing tendency, and the evolution of life, loosely viewed as an organizing tendency,
was coming to the fore. In the 1914 book Problems in Science, for instance, Italian mathematician Federigo Enriques
professed his conclusion on the matter to the effect that: “the mechanical hypothesis (first and second law) does not
appear to be incompatible with the phenomenon of life, but it is unimportant for the study of these phenomena.” [5]
The debate on the issue, however, remained unresolved. In 1976, the unanswered paradox of views had emerged to
the effect that:
“Clausius and Darwin cannot both be right.”
— Roger Caillois, Coherences Aventureuses (1976) [6]

Recent difficulties on conception
See also: What is life? (theories of existence)

In current literature, stemming from a combination of Charles Darwin's 1871 supposition that the original spark of life
may have begun in a "warm little pond, with all sorts of ammonia and phosphoric salts, lights, heat, electricity, etc.
present, so that a protein compound was chemically formed ready to undergo still more complex changes" and fossil
records indicating that bacteria existed on the surface of the earth about 3.85 billion years ago, there exists the
commonly-held belief that biological life supposedly "sprang forth" on one particular day from inorganic non-life
about 3.5 to 4 billion years ago. According to standard molecular evolution tables, which show the growth or forced
buildup of atomic structure of animate molecules from the hydrogen atom to the human molecule, however, this
logic is a false view. Correctly, biological life and chemical life are one and the same. [2]

Reaction mechanism view
See also: Induced movement

Life, in general is classified by evolution. Evolution, in component essence, is characterized by coupled chemical
reactions in which smaller animate molecular structures react or reproduced to form larger molecular structures. To
cite one example of this type of logic, in the 2005 book Genesis – the Scientific Quest for Life’s Origin, geologist and
earth scientist Robert Hazen tells us correctly that life results whenever energy flows through a molecular system and
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that this energy can drive such molecular systems toward ever more levels of complexity.
Life on earth, according to Hazen, is a result of energy interactions among versatile carbon-based molecules. From
these carbon-based systems, according to Hazen, come the emergence of larger molecular structures, along with the
selection, concentration, and assembly of life’s membranes, proteins, and genetic molecules. Eventually, according to
this logic, these biomolecular structures would form self-replicating cycles, or chemical systems that could copy
themselves and compete for finite and dwindling supplies of resources. Ultimately, in Hazen’s view, competition
between different self-replicating cycles works to trigger evolution by natural selection, and subsequently the
development of life. This is a very accurate depiction. To elaborate on this picture, Hazen cites space biologist Gerald
Joyce’s working definition of life: "Life is a self-sustained chemical system capable of undergoing Darwinian
evolution." [3]
Hazen reasons, accurately, that ‘any attempt to formulate an absolute definition that distinguishes life from nonlife represents a false dichotomy.’ The first cell did not just appear, according to Hazen, but rather arose through a
sequence of emergent events, similar to how fossil records show that new evolved species have continuously
emerged throughout history. First there was organic synthesis, then molecular selection and diversification, followed
by increases in atomic complexity and further molecular evolution. Moreover, ‘what appears to us as a yawning
divide between life and non-life,’ according to Hazen, ‘obscures the fact that the chemical evolution of life occurred in
a stepwise sequence of successively more complex stages of emergence.’ Hazen tells us that the basics of these steps
began with a pre-biotic earth enriched with organic molecules, which then evolved to form functional clusters of
molecules, perhaps arranged on a mineral surface, which assembled into larger self-replicating molecular systems
that were able to copy themselves, then on to encapsulation in membranes, and finally to cellular life. [4]
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Life does not
exist
In hmolscience, life does not exist
refers to premise and or conclusion
that "life" is something that does not
exist, an ingrained fiction, akin to the
perception that the sun goes around
the earth.

Early views
The history of the precursory teetering
around the subject of the possibility
that the divide between life and nonlife may be fictional, questionable, and
or filled with absurdities, are
documented thoroughly defunct theory
of life page. In 1938, English
physiologist Charles Sherrington, in his
lecture turned book “Man on his
Nature” pointed out the puzzling fact
Two examples of light sensitive carbon-based animate molecules: human (or
that “life” and “death” are
anthropisms, not recognized by physics human molecule) and retinal (or retinal molecule), the latter NOT conceptualized
as either alive nor dead nor in possession of “life” (nor afterlife nor prelife),
and chemistry, and therein set out to
whereas the former is, owing to historically outdated models of humans—both,
exhaustively ridicule the issue as being however, unified in the conclusion that life does not exist (disabused by Thims in
but a “groundless” convention, in need 2009), in the same sense that ether does not exist (disabused by Einstein in 1905)
of cleaning. In 1966, English geneticist or caloric does not exist (disabused by Rumford in 1798).
Francis Crick, in his Of Molecules and
Men, suggested we “should abandon the word alive”.

Szent-Gyorgyi
In 1948, Hungarian bioenergetics physiologist Albert Szent-Gyorgyi in his Nature of Life: a Study of the Muscle, stated
the following—which seems to be the first mention of this view—in his chapter section on colloidal chemical
considerations: [5]
“The biologist wants to understand life, but life, as such, does not exist: nobody has ever seen it. What we call ‘life’ is
a certain quality, the sum of certain reactions of systems of matter, as the smile is the quality or reaction of the lips.”
In 1972, Szent-Gyorgyi, in his The Living State, opens to the following paragraph: [6]
“Every biologist has at some time asked ‘what is life?’ and none has ever given a satisfactory answer. Science is built
on the premise that nature answers intelligent questions intelligently; so if no answer exists, there must be
something wrong with the question. Life, as such, does not exist. What we can see and measure are material systems
which have the wonderful quality of ‘being alive’. What we can ask more hopefully is ‘what are the properties which
bring matter to life? Though I do not know what life is, I have no doubt as to whether my dog is alive or dead. Life is a
paradox. It is easy to understand why man always divided his world into ‘animate’ and ‘inanimate’, anima meaning
soul, the presence of which had to explain queer behavior. The most basic rule of inanimate nature is that it tends
toward equilibrium which is at the maximum of entropy and the minimum of free energy. As shown so delightfully by
Schrodinger in his little book What is Life? (1945), the main characteristic of life is that it tends to decrease its
entropy. It also tends to increase its free energy.” In 1972, Szent-Gyorgyi, in his chapter contribution “What is Life?”,
stated the following: [7]
“In my search for the secret of life, I ended up with atoms and electrons, which have no life at all. Somewhere along
the lines, life has run out through my fingers. So, in my old age, I am now retracing my steps [back to the cell].”
Szent-Gyorgyi, goes on, at this point, to state that “life is not a thing to be studied: rather, ‘being alive’ is a quality of
some physical systems.” [7] This last fingers quote, to note, has been taking up recently by the “spirituality” and
metaphysical theorists, as a basis to argue, e.g., for Vedic-based spirit theory (Ѻ), astral spirit-based active principles
(Ѻ), and or paranormal ideas. (Ѻ)
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In 1978, Szent-Gyorgyi, in his symposium article “The
Living State and Cancer”, was opening to the same “life, as
such, does not exist” idiom, in regards to the question of
what is life?, but quickly parlays the issue off to the
assertion that the conceptual dualistic divide of the world
between animate and inanimate or alive and not-alive is
solved by reference to what he calls a “living state” which
he describes as a “special physicochemical state, a state
which can be described in terms of exact sciences, and has
to fit into the great order of the universe, having been
created by the same forces as the universe itself.” Here,
after continuing with the statement that “we must search
for an understanding and an answer to our question with a
wide natural philosophical outlook and fit life into the
great scheme of creation”, it would seem, possibly, that
Szent-Gyorgyi is venturing into religious-framed talk
(check). [8]
A citation from 1993 article, from a religious magazine
article—the implication of the possibility that life does not
exist has great implications for religious belief—is as
Top: an image from Asim Kurjak and J.M. Carrera’s 2006
follows: [9]
“Albert Szent-Gyorgyi, the Nobel laureate discoverer of
Vitamin C, startled his readers when he wrote: ‘Life, as
such, does not exist.’ He explained: ‘What we can see and
measure are material systems which have the wonderful
quality of...”

chapter “The Beginning of Human Life”, wherein Albert SzentGyorgyi’s 1940s “life, as such, does not exist” statement is
cited, as a platform to digress on possible legal and religious
implications of the fetus. [10] Bottom:a 1993 article snippet,
in Liberty: a Magazine of Religious Freedom, citing SzentGyorgyi’s startling statement: “life, as such, does not exist”.
[9]

In 2006, authors Asim Kurjak and J.M. Carrera, in their chapter “The Beginning of Human Life: Scientific and Religious
Controversies”, section: “The Definition of Life”, in their Textbook of Perinatal Medicine, state the following: [10]
“Some authors say that life as such does not exist—no one has ever seen it. Szent-Gyorgyi says that the noun ‘life’
has no significance because there is no such thing as ‘life’. Le Dantez holds that the expression ‘to live’ is too general,
and that it is better to say that a dog ‘dogs’ or a fish ‘fishes’ than a ‘dog or a fish lives’.”
Kurjak argues that Szent-Gyorgyi's position may have possible implications on the so-called "legal" rights of an
embryo, such as depicted adjacent.

Atlan
In 1999, French biophysicist, bioethicist, and philosopher Henri Atlan, in his “Does Life Exist?”, opens to the following:
[2]
“Already at the beginning of the twentieth century, Albert Szent-Gyorgyi, who discovered vitamin C, scandalously
declared that life does not exist. Following upon this ‘good news’ announced by Szent-Gyorgyi, my entire approach
consists in putting a few more nails in the coffin—and in recognizing, in effect that life does not exist as such, at least
not as an object of scientific investigation, since its mechanisms can be entirely reduced to chemical interactions.”
In 2002, Atlan, in his “Is Science Inhuman? An Essay on Free Necessity”, elaborated further on the problems involved
in speaking about “life” in an essential fashion, e.g. claiming that the genome contains the “essence of life”,
repeatedly quoted Szent-Gyorgyi’s claim that “life as such does not exist”, which he interprets to mean that: [3]
“Life does not exist as an explicative notion of organic properties … life does not exist as an object of biological
research.”
Atlan also states:
“When Szent-Gyorgyi made the somewhat abrupt declaration: “life as such does not exist”, in all likelihood he was
not doubting his daily experience. I do not think I betray him in thus clarifying his words: life does not exist as an
explicative notion of organic properties. I other words, life does not exist as an object of biological research.”
Meaning that, in the context of bioethics, as his collected works (2011) editors Stefanos Geroulanos and Todd Meyers
summarize, “any thinking of the living cannot maintain its rigor if it postulates life as an essentialist notion” .

Thims
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In 2009, American electrochemical engineer Libb Thims, after having begun grappling with the life/non-life
demarcation problem in circa 2006 to 2007, classified “life” as a defunct scientific theory (see: defunct theory of life),
as follows, in his communication to Russian physical chemist Georgi Gladyshev on his false assertion that
"thermodynamics mandates life": [1]
“You agree with me that the single atom is not alive. What about two atoms? What about three? Does a bound state
of atoms have to have a certain movement to be considered alive? What if we heat a system of four atoms, do they
suddenly become alive? What if we subject a system of atoms to both gravitational and electromagnetic forces, does
that suddenly make them alive? What if the two forces act to move smaller atoms through the cavities of larger
atoms [molecules] on a cyclical basis, thus activating reactions [metabolism] in the process, does that make them
alive? What if the two forces begin to arrange the atoms into hierarchies, and that smaller atoms and bundles of
atoms begin to more between the hierarchies, does that make them alive? What if a structure of atoms, begin to
turnover their internal atoms, with those of the surrounding space, on a cyclical basis, does that make it alive? 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.”
Thereafter Thims began to implement life terminology upgrades, in his own work and in Hmolpedia articles, and
restrict both origin of life thermodynamic and life theory arguing submissions to the Journal of Human
Thermodynamics, so much so that by 2013 editorial redaction processing had completely gummed up the entire
journal, bring the publication process to a halt.

Rogers
In 2010, American thinker Alfred Rogers registered the domain LifeDoesNotExist.com , and therein became active,
according to web archives, in 2012 or 2013, with a page collection of 18 topic sections, starting with his current view
on the non-existence of life, to his 1956 (age 23) deconversion from Christianity to a new non-supernatural belief
system based philosophy. A truncation of the main points of Roger’s “life does not exist” section is as follows: [2]
“Life does not exist in the sense that life is not absolutely different from non-life. The difference between life and
non-life is like the difference between plants and animals. A recent article in the proceedings of the National
Academy of Sciences reported that bacteria locked in Antarctic ice for 100,000 to 8-million years resumed growing
when given warmth and nutrients. Could they have been alive for all that time? Could any life processes been going
on for that period? If not, can a living thing spend an intermittent part of its life as a non-living thing? I think this is
incongruous with life and non-life being absolutely different. During the frozen period all the conditions for life,
including the DNA existed, but life did not exist. More commonly many seeds remain viable for many years under
certain conditions. They go through a life cycle in part of which they are not alive. Can a living thing be not alive
during part of its life?”
Rogers goes on to discuss how the various dividing line between living and non-living are “vague and inconsistent”,
viruses and “wet artificial life” being two examples, then cites Ray Kurzweil and reverse engineer computer ideas,
which leads him to the conclusion that “life and non-life are indistinguishable”. Rogers then jumps to the following
sharp argument, wherein he basically says we call ourselves “alive” because we are ignorant as to the chemical
details of the life cycle (reaction cycle) as compared to better understood cycles, such as geyser cycles or mountain
formation dynamics, which we do not consider to be alive:
“I believe our conception of what is living and what is not living has been based primarily on time and complexity. A
mountain range may be considered to have a life cycle. It grows from relatively flat land to gigantic peaks, then
returns again to near flatness. In the life time of man however nothing noticeable happens. The process takes
hundreds of millions of years. Man has never conceived of a mountain range as living. Pre-civilized men have
probably thought “Old Faithful”, the erupting hot spring to be alive because it shows dramatic movement, seemingly
of its own volition. We have not considered this to be alive because we understand exactly how this happens. We
have difficulty understanding how what we would now consider a chemical reaction could have evolved into the
complete human writing this sentence because we are incapable of understanding the immense amount of time it
took this to happen.”
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In Roger’s “chemical reaction could have
evolved into the complete human writing
this sentence”, we are reminded of Gilbert
Lewis’ 1925 query statement about whether
him writing his book was but part of an
evolving chemical reaction process or
conversely whether crystals think:
“Suppose that this hypothetical experiment
could be realized, which seems not unlikely,
and suppose we could discover a whole
chain of phenomena [evolution timeline],
“There is no essential difference between ‘life’ and ‘non-life.’ The perceived
leading by imperceptible gradations form
difference is complexity. Old Faithful (Ѻ) has ‘life-like’ movement but is easier
the simplest chemical molecule to the most to understand than a paramecium (Ѻ). The hydrogen atom is NOT alive.”
— Alfred Rogers (2014), curator of LifeDoesNotExist.com, “Email
highly developed organism [human
communication to Libb Thims”, Nov 21
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?”
Rogers continues:
“The process by which lipid bi-layers formed phospholipids spontaneously into a cell membrane under conditions
existing on early earth are not yet understood, but this would have happened 3.5 to 4 billion years ago. But even if
the life cycle of these living things were a whole day there would have been 365 million cycles in only a million years,
or 3.5 to 4 thousand times 365 million cycles until now. The tiniest random change would produce the complex single
celled organisms we see today and similar random changes have converted the first multi-cellular animals to us.”
Rogers here is relegating the problem to 3.5-billion years ago to some cellular formation mechanism, occurring via
spontaneity and change; a point that Thims, to note, was stuck at for some time (2007-2009) in mindset, and that
Ferris Jabr (below) seems to refer to as "Frankensteinian spark" ideology. But, as Sherrington aptly pointed out, the
belief that “spontaneous movement equals life” is something deeply ingrained in the minds of people, but one that is
a false dichotomy:
“Deep down among human intuitions is one that spontaneous movement means life. Our kith and kin among the
animals entertain it as well as we, though for them ‘life’ is, of course, an unconceptualized thought. We know from
ourselves that the indirect field of sight will see what moves when it fails to see what does not move. Our horse may
shy at a blown leaf on the roadway, not at a still one. The frog snaps at a fly that moves, but not at one which is still.
The vine-tendril never lives so vividly as when at the cinema its clasping speeded into visible movement. When the
cardboard puppet dances it becomes thinkably alive, and Don Quixote’s irruption at the puppet-theater becomes
intelligible. The biologist knows this intuitive inference as native, even to a primitive mind. Movement accepted as
spontaneous implies living. And the motion of the planets seemed to be spontaneous. Their movement told men that
they were alive. All stars might be alive, but of them all the planets most so. The other stars were ‘fixed’, that is,
relatively to each other did not move.”
Spontaneity, in modern terms, to upgrade Sherrington's decisive remarks, is gauged via free energy differentials;
hence, to demarcate a certain reaction mechanism, conceived to have occurred 3.5-billion years ago, as being of
some delineating significance, as per free energy differentials are concerned, is but a fiction of the mind. Rogers then
concludes with a short digression on the implications of values in respect to this new point of view:
“If life does not exist, if the difference between life and non-life is only complexity, what about the value of human
life? Is destroying human life no different than destroying a non-living object? No. If the last Stradivarius violin were
to be identified we would value and protect it and care for it, because it would be something we could never replace.
This is true of every human. Each of us is the result of a unique combination of DNA that cannot be replaced.
Strangely, denying the existence of life would not change moral conceptions of valuing human life (and perhaps other
life as well).”
This last interjection is in need of cleaning, but nevertheless a good starting point. Roger’s “Is destroying human life
no different than destroying a non-living object?”, e.g., brings to mind powerful questions, such as: rights to abortion
(fetus rights vs material rights), artificial life prolongment of brain dead people questions, of physician assisted suicide
morality, stem cell research ethics, death sentence legislation, among many others.
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Jabr
In 2013, American science journalist Ferris
Jabr published a Scientific American blog
article “Why Life Does Not Really Exist”,
wherein he begins argue that life is an
invented concept and that arrangements of
atoms cannot “suddenly become alive”,
therein concluding that “life does not actually
exist.” [3]
“Why is defining life so frustratingly difficult?
Why have scientists and philosophers failed
for centuries to find a specific physical
property or set of properties that clearly
separates the living from the inanimate?
American science journalist Ferris Jabr (2013) sees believes that his cat is not
Because such a property does not exist. Life is alive (compare: Schrodinger's cat), being that "life" is an invented concept,
a concept that we invented. On the most
albeit one that does not hold up in the face of a world made of atoms and
fundamental level, all matter that exists is an collections of atoms, whether animate or not, such as a moving cat or a
arrangement of atoms and their constituent moving K'Nex set. [1]
particles. These arrangements fall onto an
immense spectrum of complexity, from a single hydrogen atom to something as intricate as a brain. In trying to
define life, we have drawn a line at an arbitrary level of complexity and declared that everything above that border is
alive and everything below it is not. In truth, this division does not exist outside the mind. There is no threshold at
which a collection of atoms suddenly becomes alive, no categorical distinction between the living and inanimate, no
Frankensteinian spark. We have failed to define life because there was never anything to define in the first place.”
In 2014, Jabr followed this up with his New York Times opinion editorial article “Why Nothing is Truly Alive”, arguing
along the same lines. [4]

See also
● Chemical teleology
● Defunct theory of life
● Life terminology upgrades
● Sociology terminology upgrades
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In science, life force, living force or
“vital force”, is a now-defunct theory
which poses that what distinguishes
life or living things is a special type of
force distinct from the standard
fundamental forces of physics.

Overview
In 1842, the chiefs of the Helmholtz
school, via their blood pact
Reymond-Brucke oath, vowed to
banish all vital or living force theories
from their reasoning:
“[We pledge] to put in power this
truth: no other forces than the
A 2000 Gallup International Polling which shows that about 30 percent of the world
common physical chemical ones are believes in the existence of a spirit and or life force; whereas 45 percent believe in a
active within the organism. In those personal god, 17 percent are undecided, and 8 percent do not believe in either God,
cases which cannot at the time be
spirit, or life force. [2]
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.”
was to banish the notion of the “other forces” from the so-called “life sciences” maintaining that no other forces
operate within the organism other than the physical chemical forces. The above quote is pretty much the modern
view as most hardened scientists see things; the central problem remaining is the issue that arises when one goes
searching for the exact second of the start of the “origin of life” in physical-chemical terms, in particular chemical
thermodynamic terms, after which one is lead into the “defunct theory of life” point of view. In 1895, University of
Oxford Chancellor Robert Cecil gave the following summary of the chemical nature of life from his BAAS inaugural
address “Unsolved Problems in Science”, wherein he gives the modern outline of the vital force notion: [1]
“A more striking problem which the highest scientific intellects have been investigating is life—animal life and
vegetable life—the action of an unknown force on ordinary matter. What is the mysterious impulse which is able to
strike across the ordinary laws of matter, and twist them for a moment from their path? Some people demur to the
use of the term ‘vital force’ to designate this impulse. In their view the existence of such a force is negatived by the
fact chemists have been able by cunning substitutions to produce artificially the peculiar compounds which in nature
are only found in organisms that are or have been living.”
The mention of chemically-produced life-made compounds here seems to be a passing mention to the famous urea
synthesis by Friedrich Wöhler in 1828.

Religion
The notion of "life force" is closely intertwined with religion and world belief systems. The following, to exemplify, are
2005 global beliefs in either God (purple), spirit and or life force (light blue), and non-belief in any sort of "spirit, God,
or life force" (yellow), showing France (home to the Ecole Polytechnique and the Napoleon Laplace anecdote) in the
lead for having the most informed populous, in regards to reality:
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See also
● Elan vital
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Further reading
● Hunter, Graeme K. (2000). Vital Forces: the Discovery of the Molecular Basis of Life. Academic Press.

External links
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Life principle
In science, life principle is a supposed or hypothetical scientific principle, theory, hypothesis, or argument that
attempts to quantify or justify the existence of “living things” as opposed to something “dead” or non-living things.

Overview
The first to label or group the ubiquity of notions of “life principles” employed in debates on life or the origin of life,
in the context of a universe governed by physical science, in terms of one of three “categories” of argument style,
was French-born American physicist Léon Brillouin. Specifically, in followup to a 1938 debate at the College of France,
wherein physicists, chemists, and biologists met to address the Swiss physicist Charles Guye's 1920 query: “How is it
possible to understand life, when the whole world is ruled by the second law of thermodynamics, which points
towards death and annihilation?”; during which no consensus was reached. In 1949, in followup to a Harvard
University debate (1946) on the subject of what exactly is or constitutes life in the context of a universe governed by
the second law, Brillouin, in his “Life, Thermodynamics, and Cybernetics”, stated that in "what is life?" debates one of
three points of view tend to be employed: [1]
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(a) Physics and chemistry will soon be able to explain life, without any special “life principle”.
(b) Something more is needed before we understand life.
(c) Life cannot be understood without reference to a special “life principle”; that thermodynamics only applies to
dead and inert matter; that life is an exception to the second law.
Brillouin, in this article, argues for the latter opinion. Brillouin’s basic argument, which is rather nonsensical, is that a
living organism has special properties, namely: resist destruction and healing ability, which do not appear in inert
matter, hence we must accept a life principle that allows for such exceptions to the second law. He states:
“When life ceases and death occurs, the ‘life principle’ stops working, and the second principle regains its full power,
implying demolition of the living structure.” To exemplify the contrived nature of this statement, we point out that
nowhere in German physicist Rudolf Clausius’ 1865 mechanical theory of heat (thermodynamics) is there any
supposition that the second law implies demolition of living structure; nor, for that matter, does the thermodynamics
explicitly differentiate as to two types of bodies (living or dead; life or non-life), there is only the hot body, the cold
body, and the working body. Brillouin followed this publication by “Thermodynamics and Information Theory” (1950),
“Negentropy Principle of Information” (1953), and Science and Information Theory (1956) all of which use a
hodgepodge of mathematical derivation to make connections between thermodynamics, information, and
cybernetics so to attempt to substantiate what seem to be his effort to position his "living principle" argument.

Life principle theorists
A few recent examples of "life principles" include:
Principle

Date

Author

Negative entropy

1943

Erwin
Schrodinger

Principle of substance
stability

1978

Georgi
Gladyshev

Used with his "law of temporal hierarchies" to explain the origin
of living beings, thermodynamically, as some type of gradual or
emergent phenomenon.

Thermosynthesis

1983

Anthonie
Muller

Argues that the first form of life was some type of prerespiratory, pre-photosynthesis, version of a molecular heat
engine; motto “from negative entropy—by evolution—to
intelligence”.

Auto-catalytic closure

Argues that "dead" individual molecular species A, B, and C,
1993 Stuart Kauffman become "alive" once catalytic closure among them is achieved
and they are able to complete one thermodynamic cycle.

Thermodynamic
Dissipation Theory
Origin of Life

Argues that the thermodynamic function of life today is to
produce entropy through the dissipation into heat of high energy
2009 Karo Michaelian photons from the sun. This foments the water cycle as well as
ocean and wind currents, increasing the entropy production. This
probably was life's function at its very beginnings.

Autogen theory

2011

Terrence
Deacon

Description

Argues that life is something that feeds on negative entropy.

Life originated from a self-generating system—termed an
“autogen”—of the form or neighborhood of stable but active
inanimate systems, like whirlpools, tornadoes, and “autocatalytic
molecules”, systems that maintain their existence
notwithstanding material interaction and change. [2]

See also
● Defunct theory of life
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Life
terminology
upgrades
In physical science, life
terminology upgrades or reforms,
in the framework of the explicit
2009-present defunct theory of life
perspective, and or or "life does
not exist" (2010-present) purview,
are terms or synonym alternatives
or upgrades to "life" and all biocentric terms, and their antonyms.

Overview

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". [8] Middle: 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. Right: a depiction of
"reaction existence", the point in between synthesis (inception) and analysis
(desistance), otherwise referred to in olden days, albeit now defunct, colloquial terms as
"life" (see: defunct theory of life).

The following statements provide
some groundwork to the
abandonment of all life-centric
terms in the humanities; akin to the way the 18th century saw the replacement of the now defunct 17th terms vis
viva (living force) and vis mortua (dead force) with the modern physicochemical-neutral terms: kinetic energy and
potential energy, respectively; each now formulically defined, with out recourse to the arrival of mythological
godesses Vita (life) and Mor (death):
“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 re-defined.”
— Karl Pearson (1892), Grammar of Science [11]

“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.”
— Thomas Edison (1910), interview with NY Times journalist Edward Marshall [21]

The issue, as English physiologist Charles Sherrington put it in 1938, is that: "chemistry does not know the word life",
hence a religio-mythology based portmanteau such as "biochemistry" (bio-chemistry), a conjunction of biology +
chemistry, or biophysics (bio-physics), a conjunction of biology + physics, are unrecognized neoplasms in modern
hard physical science. [1]
More to the point, thermodynamics, in particular chemical thermodynamics, does not recognize the term "life",
as was first alluded to by Serbian-born American electrical engineer Nikola Tesla in his 1915 insight that "there is no
thing endowed with life", hence terms such as biothermodynamics (bio-thermodynamics), and the like, e.g. biological
thermodynamics, are unrecognized neoplasms based on defunct theories (whether religio-mythology-based or
vitalism based)—or more to the point they are defunct scientific terms (similar to caloric, phlogiston, or aether, etc.),
as is discussed fully in the 2009 defunct theory of life position. In short, all life-terms and their antonyms, being
defunct conceptions in the framework of physical science, must be abandoned and or redefined. Some of these
suggested term reforms and or alternative usages are shown below.
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Chemically-neutral terminology
The following are chemistry-based proper and
recognizable alternatives:
● Born → Synthesized ("to put together")
● Die → Analyzed ("to take apart") |
Disintegrate

Historical precursors
The following are dated and cited "in usage"
term substitute reform examples:

Above: standard chemistry textbook (1858) definitions of
synthesis ("putting together") and analysis ("taking apart"),
according English chemist John Bidlake, with etymology, as
the "taking to pieces a compound body [into] its constitute
elements", both of which are free from anthropomorphic
and or religio-mythology bias, and hence scientifically
"neutral" terms. [12] Right: a generic synthesis icon, from an article on the
synthesis of the product iron sulphide from the reactants iron and sulphur,
showing that "heat", generally, is needed to bring about product formation,
the sun being the heat source in synthesis of humans (see: human free
energy of formation) from the elements of the periodic table (see:
hmolscience periodic table).

● Die → Cease to exist (Thomas Jefferson,
1775) [22]
● Living bodies → Carbon-based organized
bodies (Francis Macnab, 1818) [23]
● Lives → Goes (Thomas Huxley, 1880) [10]
● Live → React (Henry Adams, 1907)
● Death → Dissolu on from other [welldeveloped molecules] units (Johannes Barandun, 1910) [24]
● Protoplasm → CHNOPS comprised entity (Edwin Hill, 1900; Anon, c.1915)
● Living substance → "CHNOPS plus systems" (Frank Thone, 1936)
● Life → Reac on faculty existence (Rene Lubicz, 1949)
● Born → Integrate (Paul Aebersold, 1949)
● Die → Dis-integrate (Paul Aebersold, 1949)
● Life → Animate matter (Alfred Ubbelohde, 1954)
● Earth-based life forms → CHNOPS organisms (Harold Morowitz, 1968) [2]
● Biochemistry → The study of ‘powered CHNOPS systems’ (Henry Swan, 1974)
● Biosphere → External energy supplied CHNOPS matrix terrestrial region (Henry Swan, 1974)
● Life thermodynamics → Animate thermodynamics (Sture Nordholm, 1997)
● Biogenic elements → CHNOPS (Na onal Academy of Science, 1998) [3]
● The living perspec ve → The CHNOPS perspec ve (Paul Keddy, 2007) [4]
● Life → Animate bound state reactive existence (Libb Thims, 2007)
● Life → Powered chnopsological structure (Libb
Thims, 2015)

Recent upgrade terms
The following are precipitative terminology upgrades,
resulting from the 2009 Thims-based defunct theory of
life perspective, the majority of which being terms
implemented in recent years,out of necessity, as
Hmolpedia-introduced terms:
● Birth → Reaction start
● Life → Reaction existence
● Death → Reaction end
● Living → Animate
● Alive → Reac ve
● Alive → Existive | Truncation of "react-ive existence" (Libb Thims, c.2014)
● Biology → Chnopsology
● Living system → Chnopsological system
● Living matter → CHNOPS-based matter
● Died → Dereacted (Ѻ) ; Deboundstated
● Dead → Debounded; No reac on existence

The new 21st century chemical thermodynamically-neutral
interpretation of a new formed human (human molecule) brought
into the universe NOT by the process of "birth" and coming "alive"
but by the process of "synthesis" and "reactivity", the former of
which are religio-mythology carryovers, the latter of which are
upgraded terminologies; likewise for the reverse going out of the
universe process of "death", a religio-mythology term (atoms and
molecules don't die; nor are they alive to begin with), upgraded to
"analysis", or the taking apart of a molecule or chemical species
(the opposite of synthesis). [13]

Prefixes
● Bio- → (see: Note 4, Thims, 2012) [20]

Transition | Example
The following—the 1999 back cover author blurb of Matt Riddley (Genome (Ѻ)), top left, upon which, in format style,
Libb Thims modeled his 2008 author blurb (The Human Molecule (Ѻ)), bottom left, which differs notably, in life
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terminology reform, from Thims’ 2013 author blurb (Purpose? In a Godless Universe (Ѻ)), below right—shows the
subtle but profound transitory change that occurs when one begins to adopt and to implement "life terminology"
upgrade reform, namely the "lives" to "react" term change, first suggested in the erudite 1907 writings of Henry
Adams (see: "models | drafts" section below):

The author blurb flow chart shows the intellectual discarding of the terms "lives" and "biochemistry", both of which
are mythological-schemed turned covert-vitalism stylized neoplasms, per "bio-" prefix, in the 2008 to 2013 jump,
following the 2009 defunct theory of life viewpoint arrival.

Human
The following shows the old Linnaean classification, devised by Carl Linnaeus (1753), albeit now defunct theory and
supplanted classified, per Merriam-Webster Collegiate Dictionary (2000) definition of a human, as compared to the
new accurate physicochemically-neutral (chemical thermodynamically neutral), according to Kalyan Annamalai's
Advanced Engineering Thermodynamics (2011) definition of a human, per citation of Libb Thims (2002), shown with
the "Hu" human element symbol over the baby, the difference between the two being that the term "living" is not
found in the latter, and thereby supplanted by "energy/heat-driven", per modern physical science protocol: [14]

the former of which (old view) being crouched in religio-mythology based "life theory"; the latter (new view) being
chemically and thermodynamically neutral. The above 1974 Henry Swan upgrade definition of biochemistry as the
study of “powered CHNOPS systems” might equally apply as well.

JHT | Protocal initiatives
In 2012, JHT founding editor Libb Thims, following protocol introduced into Hmolpedia articles (c.2010), began to
implement editorial restrictions on usages of bio-related prefixes, per reasoning that “life theories”, constitute the
inclusion of perpetual motion theory in a thermodynamics journal—in particular perpetual motion of the living kind—
an inclusion or submission long ago, circa 1900, ruled as non-acceptable to patent offices.
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This protocal was initiated in a footnote (N4) to his own 2012 issue one article,
wherein it became fairly contentious to describe someone as a "bio-physicist",
without either adding footnoted discussion or in more rigorous reforming
manner rewriting all such 69 plus term usages into thermodynamically-neutral
forms. [5]
The footnote method was chosen in this article, being that the rather
extended article itself, 120-pages in length, entitled “Thermodynamics ≠
Information Theory: Science’s Greatest Sokal Affair”, was already devoted to
term reform in information theory (a move to rename “Shannon entropy” to
“bitropy”); hence double term reform effort, throughout the article, became
confusingly problematic, in regards to presentation. In the second JHT 2012
article “A Strange Thing Called Love: in View of Thermodynamics”, by American
mechanical engineer Ravi Vedula and Indian chemical engineer Vamshi Regalla,
Thims implemented editorial rewrites of bio-related terms with citation to the
following note (N3): [6]
In 2012 issues of the Journal of Human
“Per the Tesla (1915)—Sherrington (1938)—Ubbelohde (1954)—Nordholm
(1997)—Thims (2009) ‘defunct theory of life’ perspective, all bio-related terms,
such as ‘living, alive, life, etc., and their antonyms, e.g. dead, death, etc., have
been editorially rewritten into thermodynamically-neutral terms.”
This restriction thus brought the total number of "non-acceptable" JHT topics
and or terms to three: god theories (2005 stipulation), information theories
(2008 stipulation), life theories (2012 stipulation).

Thermodynamics, founding editor Libb
Thims began to implement "life"
terminology restrictions and to
implement editorial
rewrites/redactions of such terms into
that of thermodynamically-neutral
terms.

Models | Drafts
The following are neutral terminology examples:
“Everything in this universe has its regular waves and tides. Electricity, sound, the wind, and I believe every part of
organic nature will be brought someday within this law. The laws which govern animated beings will be ultimately
found to be at bottom the same with those which rule inanimate nature, and as I entertain a profound conviction of
the littleness of our kind, and of the curious enormity of creation, I am quite ready to receive with pleasure any basis
for a systematic conception of it all. I look for regular tides in the affairs of man, and, of course, in our own affairs. In
ever progression, somehow or other, the nations move by the same process which has never been explained but is
evident in the oceans and the air. On this theory I should expect at about this time, a turn which would carry us
backward.”
— Henry Adams (c.1865), letter (or note) to someone [16]

“The object of education for [the] mind should be the teaching itself 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) (Ѻ), The Education of Henry Adams

“One cannot predict when any particular unstable atom will disintegrate or ‘die’, just as the case for mice or men.”
— Paul Aebersold (1949), “Atomic Energy Benefits: Radioisotopes” [19]

“Out of all the scientists to have cited Goethe that I am aware of (Ѻ) and out of all the physical scientists to have
employed free energy logic in social theory that I am aware of (Ѻ), you and myself are the only two existive (alive)
people that I am aware of who has ever cited both Goethe and Gibbs in the same context (Ѻ). In this respect, would
you be able to write up a short 3-5 page paper for 2014 JHT publication on your philosophy (opinion) on the
connection of Empedocles to Goethe to Gibbs? The following page, which I wrote today, might give you some
reference point (Ѻ). I’m sure you are busy, but if you could take a few moments of your time to donate such an article
in our direction, it would be appreciated.”
— Libb Thims (2013), email to Jurgen Mimkes [17]

Other
In 1851, William Thomson, in his formulations of the second law, was employing the phraseology “inanimate material
agency” as follows: [18]
“It is impossible by means of inanimate material agency to derive mechanical effect from any portion of matter by
cooling it below the temperature of the coldest of the surrounding objects.”
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Supposedly, to be distinguished with “animate material agency”, the latter, supposedly, with the implicit assumption
that an living thing, e.g. animal or human, is an animate material agent.

Quotes
The following are relevant quotes:
“The first thing needed is the rectification of names.”
— Confucius, Analects 13:3

See also
● BP/PE dating system
● Sociology terminology upgrades
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Life theory
In science, life theory, or theory of life, refers to any of a number of hypothetical theories, assertions, or lines of
reasoning to explain "life" as an existing phenomena, cogently.

List
The following is a historical listing of the various life theories:
Date

Theory

Theorist

Description

2600BC Clay creation myth

Imhotep

The model that a god (Khnum) took clay, molded it into a human
shape, on his potter's wheel, then a second god (Isis) breathed
breath or spirit into the clay, bring it to life.

490BC

Hippocrates

Quote: “heat (see: animal heat), a quantity which functions to
animate, derives from an internal fire located in the left ventricle”

Fire theory of life
Flame model of life

17th
Gunpowder theory of
century life
1771

Spark theory of life

1888

Crystal model of life

1944

Negative entropy
theory of life

2009

Life was conceived as being powered by something akin to the
explosion of gunpowder occurring inside of animals and humans.
Luigi Galvani

Holds that, based on electrical animation experiments of severed
detached frog legs, that electricity (or animal electricity) and or
sparks are behind the nature or principle of life.

Erwin
Schrodinger

The reasoning that the inverse of entropy (negative entropy)
equates to order, and that life feeds on this, so to stay away from
equilibrium, which in this scheme is equated to death.

Defunct theory of life Libb Thims

The conclusion that, thermodynamically and chemically speaking,
life is a concept that does not exist (see: life does not exist);
rather it is a anthropomorphic religio-mythology belief lost in a
philosopher's stone like search of meaning in definitional and
conceptual terms in modern world of periodic tables, physics,
chemistry, reaction mechanism, amid a hydrogen (not alive) to
human molecule (not alive) big bang to present, connective great
chain of being view of things.

(add discussion)

Life thermodynamics
In thermodynamics, life thermodynamics, a defunct neoplasm (see: bio-; defunct theory of life; life does not exist;
life terminology upgrades), colloquially the "thermodynamics of life", is the thermodynamical study of animate
matter, or more specifically powered chnopsological matter. [1]

Animate thermodynamics
The term 'life' and its corpus of associations is a fictitious conception and defunct theory. [10] A repercussion of this is
that the name of branch of thermodynamics that studies entities formerly in the category of "life thermodynamics",
recently camouflaged by the renamed terms "biological thermodynamics" (or biothermodynamics), should be
referred to as animate thermodynamics, in the most-correct sense (as it is technically incorrect to say that something
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is alive); although this is a rather cumbersome label..

History
The subject of the thermodynamics of life began to arise in the 1920s, and in the 1950s, through primarily the
arguments of Belgian chemist Ilya Prigogine, a view began to emerge that life could not be studied by classical
thermodynamics, but only by nonequilibrium thermodynamics. The subject of life in relation to the laws of
thermodynamics began to arise in the 1920s. [3] One of the first to outline this discipline of thermodynamics was
Belgian-born English thermodynamicist Alfred Ubbelohde, in his chapter “Thermodynamics and Life” in the 1947
book Time and Thermodynamics. To quote is overall view of the subject:
“So far as concerns the laws of thermodynamics there is reasonable expectation that more information about their
bearing on life will be obtainable as the results of further experiments, particularly as the result of measurements on
the energy and entropy changes accompanying the activities of living organisms.”
(add discussion)

Prigoginean thermodynamics
See main: Progoginean thermodynamics

In the 1950s, Belgian chemist Ilya Prigogine worked to establish the view that life is a "far-from-equilibrium"
phenomenon able to be studied in nonequilibrium thermodynamics, rather than classical thermodynamics. Prigogine,
curiously, had a dismal view of classical thermodynamics in its applicability to explain the phenomenon of life and
evolution? To cite one example, in 1955 Prigogine stated: [4]
“The fact that during growth living organisms actually show a decrease of entropy production during evolution up to
the stationary state … also, the fact that their organization generally increases during this evolution [which]
corresponds to the decrease of entropy as studied [leads one to puzzle as to why] the behavior of living organisms
has always seemed so strange from the point of view of classical thermodynamics; that the applicability of
thermodynamics to such systems has often been questioned. One may say that from the point of view of the
thermodynamics of open and stationary systems [nonequilibrium thermodynamics] a much better understanding of
their principal features is obtained.”
In the opening comments to his 1977 Nobel Lecture “Time, Structure and Fluctuations”, similarly, he again makes a
misaligned attempt, i.e. by purposely mentioning Helmholtz free energy which is typically used in isothermal
(constant temperature) isochoric (constant volume) experiments such as in explosives research (where explosive
reactions by their nature induce pressure changes), verses the Gibbs free energy (common to biological processes), to
discredit the validity of standard thermodynamics to explain living order: [5]
“Thermodynamic equilibrium may be characterized by the minimum of the Helmholtz free energy defined usually by:
F = E – TS. Are most types of ‘organisations’ around us of this nature? It is enough to ask such a question to see that
the answer is negative. Obviously in a town, in a living system, we have a quite different type of functional order. To
obtain a thermodynamic theory for this type of structure we have to show that that non-equilibrium may be a source
of order. Irreversible processes may lead to a new type of dynamic states of matter which I have called ‘dissipative
structures’.”
This view strangely existed, in the mind of Prigogine, in spite of the fact that he was well acquainted with German
writer Johann Goethe’s 1809 Elective Affinities (as referenced in the endnotes to his Order Out of Chaos), in which the
activities of human life and love were explained via a theory of human chemical reactions quantified by chemical
affinities, which, as elaborated on greatly by Prigogine’s mentor de Donder in his 1936 Thermodynamic Theory of
Affinity, are described via changes in chemical free energy (Gibbs free energy), a classical thermodynamics
conception. In the 2005 book Into the Cool: Energy Flow, Thermodynamics and Life, Americans ecologist Eric
Schneider and science writer Dorion Sagan state rather presumptuously, on what seems to be a Prigoginean
thermodynamics basis, that life thermodynamics is a subdiscipline of nonequilibrium thermodynamics. In their own
words: [6]
“As a scientific discipline, the thermodynamics of life—a subdiscipline of nonequilibrium thermodynamics, remains
esoteric within science and virtually unknown to the public.”
(add discussion)

Gibbsian thermodynamics
See main: Gibbsian thermodynamics

In contrast to the dominant view established by Prigogine (especially after his 1977 Noble Prize win), that life is a
nonequilibrium phenomenon not applicable to classical thermodynamics, an alternative view had also begun to
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slowly emerge that life is a process that is studied via the chemical thermodynamics methods of American engineer
Willard Gibbs. The first to state this perspective, in a clear manner, was Russian physical chemist Georgi Gladyshev
who in 1978 argued that life was a phenomenon studied via a Gibbsian-variation of chemical thermodynamics that he
called “hierarchical thermodynamics”, rather than via the methods of Prigogine, which he considered as:
“Mathematically trimmed fantasies useless for real life.” [7] In a similar manner, the 2007 view established by
American chemical engineer Libb Thims, is that animate structures, viewed as forms of life, such as people, are simply
"large molecules", for example "human molecules", "bacteria molecules", etc., no different than similar smaller
molecules, such as DNA, H2O, etc., and that chemical thermodynamics, as was founded predominately by American
engineer Willard Gibbs, is the branch of thermodynamics that studies these structures, as common sense would
imply. [8]
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Life-death cycle

Volume Five (IS-Mr)

3043

In cycles, the life-death cycle posits that entities are “born”, at a certain
initial point in time, then travel through a passage of existence, during a
certain window of time, then “die” at a certain final point in time, a process
that can be either take place once, reoccur a second time, or reoccur
continually. The life-death cycle was a theory conceived in circa 3500BC in
the ancient Egyptian city of Heliopolis, “the city of the sun”, wherein it was
postulated that each day the sun, called Ra, was “born”, out of a mound
called Nun, then carried though the sky by a bird (or solar boat), then died
each night as it went below the horizon.

Ra theology
This model formed the basis for what would become Ra theology, and the
later derivative "resurrection" (coming back to "life" of the "dead" in the
same body) religions: Ab-ra-ham-ic faiths (53 percent) and "reincarnation"
(coming back to "life" of the "dead" in a new body) religions B-ra-hma-ic
faiths (20 percent). [1] In Hinduism, this eternal cycle came to be called
Samsara; in Christianity, the one type rebirth cycle came to be called
judgment day. [2] These views dominated the mindsets of over 72 percent
of the world, and is typically the version existence told to children at a young Overview of the 3500BC Egyptian lifeage.
death rebirth cycle of the sun (Ra) born

Carnot cycle

out of the chaos waters of beginning
(Nun).

In 1824, the Carnot cycle was introduced by French engineer Sadi Carnot as
the basic heat cycle for all working bodies of the universe. This cycle model formed the basis for what would latter
become the laws of thermodynamics, as penned in 1865 by German physicist Rudolf Clausius. Into the 1930s,
following the publication of Gilbert Lewis' Thermodynamics and the Free Energy of Chemical Substances (1923) and
Edward Guggenheim's Modern Thermodynamics and the Methods of Willard Gibbs (1933), the subject of chemical
thermodynamics had solidified.

Defunct theory of life
With the development of chemical thermodynamics and the concept of irreversible reaction cycles, it soon thereafter
became apparent that there were inconsistencies between the Egyptian-based life-death cycle model of human
existence and the chemical thermodynamics irreversible cycles model of human existence. This resulted in the 2009
defunct theory of life, initiated by American electrochemical engineer Libb Thims, i.e. that humans are reactive
"molecules", created by cyclical heat driven chemical synthesis (not by evolution), and that molecules cannot be
defined as being "alive", any more than a hydrogen atom can be considered alive. [3]
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Lifetime
In science, a lifetime is a defunct scientific term, referring to the period of time in which an entity,
anthropomorphized, in some cases, as being "alive", whether a subatomic particle, an atom, molecule, chemical
species, human molecule, planet, star, galaxy, star, etc., exists as a distinguishable bound state structure. In
chemistry, the lifetime of a species can be generalized as twice the half-life of the species population. In biology
(powered chnopsology), a lifetime is often characterized as the start to finish period comprising an organism's 'life
cycle'. In physics, lifetime is defined as the average time of existence of an elementary particle or radioactive nucleus
in a certain state before decay occurs or before there is a transition from an excited state to a lower state. [1]

Difficulties on term
In colloquial use, life time is defined in two ways: [2]

3044

Hmolpedia

The period of time during which: an individual is alive.
The period of time during which: property, an object, a process, or a phenomenon exists or functions.
The difficulty or inconsistency between these two incongruent definitions is that individuals cannot technically be
alive. [3] Subsequently, further uniformity and correction is needed in the former definition.
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Light
In science, light is that portion of the
electromagnetic radiation, of the
electromagnetic spectrum, from about 380
to 780 nanometers in wavelength, visible to
the human eye. [1]

History
The study of the nature and composition of
light is probably one of the most intricate,
involved, and as of yet unsolved subjects of
modern science. The finite velocity of light
was measured in 1676 by Ole Romer. [1]
The first, supposedly, to seed the notion of
light as a corpuscle, was Pierre Gassendi,
who, building on the atomic theory work of
life of Epicurus, in his circa 1649 work stated
(check) that light is made up of small
discrete particles called "corpuscles" (little
particles) which travel in a straight line with
a finite velocity and possess kinetic energy.
[10]
The first dominate theory, however,
was Isaac Newton's circa 1675 corpuscular
theory of light, in which light was imagined
to be a stream of minute particles or
'corpuscles' emitted by a light source,
shooting through empty space like bullets in
the form of light rays, detected by their
impact on the retina. [3] The corpuscles, in Newton's theory, were argued to set up disturbances in the 'aether' of
space. [1] From 1670 to 1672, Newton lectured on optics. During this period he investigated the refraction of light,
demonstrating that a prism could decompose white light into a spectrum of colours, and that a lens and a second
prism could recompose the multicoloured spectrum into white light. In his Hypothesis of Light of 1675, Newton
posited the existence of the ether to transmit forces between particles.
In 1678, Dutch physicist-astronomer Christiaan Huygens published his 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, and detected by the waves creation of sympathetic vibrations in the retina. [3] In 1801, English physicistphysician Thomas Young invented the famous double slits experiment and thus re-discovered the phenomenon of
the interference of light, showing that a wave theory was essential to the interpretation of light. [1]
In 1873, Scottish physicist James Maxwell published his famous A Treatise on Electricity and Magnetism, which
introduced the world to the now-famous Maxwell equations, the four governing equations on the phenomenon of
electricity and magnetism, with which Maxwell showed that these equations implicitly required the existence of
electromagnetic waves traveling at the speed of light. [4] In 1900, Max Planck postulated, based on the work of
Ludwig Boltzmann, that the energy of black bodies could be quantized or divided into a discrete number of “energy
elements”. In 1905, building on the Planck’s model, Albert Einstein proposed that light itself could be quantized. In his
own words:
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“According to the assumption to be contemplated here, when a light ray is 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.”
In the 1920s, the term "photon" was coined to describe Einstein's energy quanta. One reference claims it was
American physicist Arthur Compton who coined the term photon in his 1923 work on the investigations showing that
electromagnetic quanta behave like particles, exchanging both energy and momentum in collisions with electrons. [6]
Most references, however, state that the term “photon” is a 1926 coinage of American physical chemist Gilbert Lewis
to describe a “particle” of light. [7] In modern particle physics terms, electromagnetic fields are described as being
made up from photons, in which electric and magnetic forces are assumed to be due to the action of photons. In
technical terms, photons of light are "on the mass shell", whereas photons of electric and magnetic fields are not. [8]

Chnopsology | Biology
One of the first to discuss the nature of light in thermodynamic terms, specifically in relation to biological mechanism,
was Russian biogeologist Vladimir Vernadsky, who in his 1926 The Biosphere stated: [2]
“The important roles played by ultraviolet, infrared, and visible wavelengths are now well-recognized. We can also
indentify the parts of the biosphere that transform these three systems of solar vibration, but the mechanism of this
transformation presents a challenge which our minds have only begun to comprehend.”
Vernadsky goes on to state that the mechanism is disguised in an infinite variety of ways, e.g. natural colors, forms,
and movements, of which we, ourselves, form an integral part. He continues:
“[Light] causes changes in electromagnetic fields, the decomposition of molecules, various ionization phenomena,
and the creation of new molecules and compounds. Radiant energy is transformed, on the one hand, into various
magnetic and electrical effects; and on the other, into remarkable chemical, molecular, and atomic processes.”
He continues “all forms of radiant solar energy outside of the four and one-half octaves that penetrate the biosphere
are ‘retained’, i.e. transformed into new terrestrial phenomena.”

Human chemistry
In human chemistry, it is understood that light operates through the actions of activation energy, in working to
trigger or setting off human chemical reactions, such as in the visual mechanism action (retinal molecule) of the
reaction ensuing following the instance of love at first sight. [9]

See also
● Blue sky problem
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In human thermodynamics, Alan P. Lightman (1948-) is an American astrophysicist and
humanities educator noted for his 1992 book Great Ideas in Physics in which he
intertwines a teaching of the first and second law, in with historical theories on how
they apply to human society, to be used in a one semester humanities science type
crossover class. The following backcover quote seems to capture Lightman's general
philosophical outlook:
“I am spellbound by the plays of Shakespeare. And I am spellbound by the second law
of thermodynamics. The great ideas in science, like the cro-magnon paintings and the
plays of Shakespeare, are part of our cultural heritage … Discoveries in science are not
just about nature. They are about people as well.”
Lightman's Great Ideas in Physics, interestingly, devotes the first two chapters to the
first law and second law, respectively, including sections on “Conservation Laws and
Human Freedom” (on energy and freedom) and “The Second Law Applied to Human
Society” (on social thermodynamics), giving overviews of two cultures thinkers such as Henry Adams and Thomas
Pynchon, the chapters themselves each connected to a appended human thermodynamics education style set of
homework problems (similar in style to Swedish physical chemist Sture Nordholm’s 1997 animate thermodynamics
homework problems) with accompanying solutions manual. [1]

Two cultures thinker
Lightman seems to be a prime representative of not only a “two cultures” scholar, mixing together physics and the
humanities together in his writing, outlook, and teaching. His 2005 book A Sense of the Mysterious: Science and the
Human Spirit is abstracted as follows: [3]
“Unusually gifted as both a physicist and a novelist, Alan Lightman has lived in the dual worlds of science and art for
much of his life. In these brilliant essays, the two worlds meet. In A Sense of the Mysterious, Lightman records his
personal struggles to reconcile certainty with uncertainty, logic with intuition, questions with answers and questions
without. Lightman explores the emotional life of science, the power of metaphor and imagination in science, the
creative moment, the different uses of language in science and literature, and the alternate ways in which scientists
and humanists think about the world. Included are in-depth portraits of some of the great scientists of our time:
Albert Einstein, Richard Feynman, Edward Teller, and astronomer Vera Rubin. Rather than finding a forbidding gulf
between the two cultures, as did the physicist and novelist C. P. Snow fifty years ago, Lightman discovers
complementary ways of looking at the world, both part of being human. Original, thoughtful, and beautifully written,
A Sense of the Mysterious confirms Alan Lightman's unique position at the crossroads of science and art.”
From an early age, Lightman was interested in both science and the arts and, while in high school, began independent
science projects and writing poetry; similar to possibly individuals such as Roald Hoffmann and Mala Radhakrishnan
(in chemistry) or James Maxwell (in physics) who mix poetry and science to an affective result (e.g. “A Paradoxical
Ode”, 1878). In 1981, Lightman began publishing essays about science, the human side of science.

Discussion questions
The following are examples of some of Lightman's discussion questions (see: homework problems) which he says
should be either solved by students as part of their coursework in a one semester course or done as part of an open
classroom discussion: [1]
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Here we are queried on the work of the great Henry
Adams, the first dual thinker in both human
chemistry and human thermodynamics, and his
general aim to reformulate the study of human
history in the form of history thermodynamics,
based on the second law.

Here we are queried on the subject of literature
thermodynamics, via questions about the ideas of
American writer Thomas Pynchon, the second law in
society, entropy, Maxwell's demon, and information
theory.
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Here, interestingly, we are queried about the relatively
unknown ideas on the thermodynamics of the the rise
and fall of civilizations by Zachary Hatch; ideas of which
have been produced prior to him by Henry Adams and
after him by Thomas Wallace.

Here we are queried about the subject of religious
thermodynamics by citing American engineer Henry
Morris and his views on God, evolution, and the second
law.

Education
Lightman completed his AB in physics from Princeton in 1970 and his PhD in theoretical physics from the California
Institute of Technology in 1974. From 1974 to 1996, he did postdoctoral work in astrophysics at Cornell University
(during which time he began publishing poetry in small literary magazines). From 1976 to 1979, he was an assistant
professor of astronomy at Harvard University, after which he worked for a decade as a research scientist at the a
research scientist at the Harvard-Smithsonian Center for Astrophysics. In 1989, Lightman was appointed professor of
science and writing (humanities) and senior lecturer in physics (science) at the Massachusetts Institute of Technology
(MIT), and in doing so became the first professor at MIT to receive a joint appointment in science and the humanities.
In 1995, he was appointed John Burchard professor of humanities at MIT, a position that he resigned in 2002 to allow
himself more time for writing. He currently teaches at MIT as adjunct professor of humanities.

Other
In his 2004 book Living with the Genie: Essays on Technology and the Quest for Human Mastery, co-authored with
Daniel Sarewitz and Christina Desser, he discusses the idea of “entropy waste”, which seems to have originated in the
misaligned 1971 material entropy conception of Romanian mathematician Nicholas Georgescu-Roegen. [2]
Lightman’s 2005 book The Discoveries discusses the famous Jolly-Planck anecdote about not going into physics. [4]
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Lightning origin of life
theory
In origin of life theories, lightning origin of life theory
holds that the first form of life on earth originated when
a lightning bolt (or period of intense electrical activity)
struck a warm pond or primordial soup and thus started
the first chemical reactions of life, first life form, or
something along these lines.

History
The lightning origin of life theory seems to have been
first put forward by English naturalist Charles Darwin in
1871 as follows: [1]

The lightning origin of life theory postulates that billions of
years ago a lightning bolt (or intense period of electrical activity)
hit a warm pond or primordial soup and thus triggered, sparked,
or activated the first reactions of life, or something along these
lines.

“The original spark of life may have begun in a warm
little pond, with all sorts of ammonia and phosphoric
salts, lights, heat, electricity, etc. present, so that a
protein compound was chemically formed ready to undergo still more complex changes.”

The 1952 Miller-Urey experiment famously tested this theory, the results of which showed that sparks ignited in a
chemical broth, over several days, could make amino acids.

See also
● Meteoroid origin of life theory
● No origin of life theory
● Defunct theory of life
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In science, Ralph Stayner Lillie (1875-1952) was a Canadian-born American physiologist
noted for nonmechanistic and nonmaterialist philosophy of animate organisms,
specifically in the areas of free will, vitalism, and the origin of life. [1] In his 1927 article
“Physical Indeterminism and Vital Action”, he uses the Heisenberg uncertainty relation
to argue for a neurological based free will, namely that deliberate actions of the
organism, in particular humans, are non-deterministic at the neurological level and
hence subsequently at the psychic-choice level. [2] Lillie’s 1927 paper, although
discredited as early as 1928 by Joseph Needham, tends to be the first historical citation
in modern uncertainty principle based free argument articles, or at least crediting him
as having been the first to make such an argument. [3]
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Lillyman, William
In human chemistry, William John Lillyman (c.1938-) is an American German-literature
scholar, specializing in romanticism, Goethe, and Ludwig Tieck, noted especially for his
decoding work on German polymath Johann Goethe’s 1809 physical chemistry based
novella Elective Affinities.

Goethe | Aristophanes
In 1982, Lillyman, in his Goethe Symposium talk “Analogies for Love: Goethe’s Die
Wahlverwandtschaften and Plato’s Symposium”, argued that Greek comedy playwright
Aristophanes (446-386BC) was somehow an influence to Goethe in the writing of his
Elective Affinities: [1]
“Underlying the overt analogy for human love—or ‘Gleichnisrede’ to use Goethe’s
term—and analogy which was taken from Aristophanes' speech in Plato’s Symposium.
It not exaggerated to say that parallels and allusions to Aristophanes’ explanation of
the nature of love permeate Goethe’s Die Wahlverwandtschaften.”

A circa 2012 rendition of the splitting of
Aristophanes’ original circular human by Tom
Stockmann, which Lillyman argues Goethe
incorporated into Elective Affinities via the
characters Ottilie and Eduard becoming a perfect
love union (true love) or soul mates (see: love at
first sight), as evidenced by their mutual
headaches on opposite sides of their head
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(P#:C#), their reading happily together (P#:C#),
their musical accompaniment of each other
(P1:C8), and their identical handwriting (P#:C#).
[2]

While some of Lillyman's arguments do seen tenable, e.g. the
Edward/Ottilie polarities and similarities, others seem less so. One
example of the latter is the following passage from P1:C4 where
the Captain speaks of round water drops and the globular form of

melted lead and quicksilver:
“And here,” said the Captain, “let me just cursorily mention one remarkable thing, I mean that the full, complete
correlation of parts which the fluid state makes possible, shows itself distinctly and universally in the globular form.
The falling water-drop is round; you yourself spoke of the globules of quicksilver; and a drop of melted lead let fall, if
it has time to harden before it reaches the ground, is found at the bottom in the shape of a ball.”
Goethe explicitly states that the chemical affinity theory comes from Swedish chemist Torbern Bergman not
Aristophanes. The "roundness" aspect stems from the Heliopolis creation myth, of Ra mythology, of the sun (or sun
disc) giving birth or being the progenitor to everything else.

Education
Lillyman completed his PhD in 1965 with a dissertation on “Otto Ludwig’s Zwischen Himmel und Erd” (“Otto Ludwig's
Between Heaven and Earth”) at Stanford University. Currently he is a professor emeritus of the German School of
Humanities at University of California, Irvine. One of Lillyman’s current research project is an article or book entitled:
Goethe's Historical Imagination. "Die Wahlverwandtschaften".
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Limnological thermodynamics
In animate thermodynamics, limnological thermodynamics is the study and modeling of limnic processes and limnic
systems, i.e. systems and processes in fresh water aquatic environments, at the limnological scale of 0.01 to 100
meters in size to 0.003 to 100 days in process time, based on thermodynamics. [1] In his 1998 Physical Processes in
Lakes and Oceans, Australian water environmental engineer Jorg Imberger gives his summary of thermodynamics in
limnology: [2]
“Thermodynamics gives explanation not only to the limitations and performances of many biological phenomena at
the organism level, but also at the ecosystem level, and also points to the forces structuring the biological world and
offers methods useful in biological limnology.”

History
Some of the first work in this field was done by German hydro-physicist Peter Mauersberger, beginning in the 1980s.
[3]

Ecological thermodynamics
Often is the case that ‘limnic-system scale’ models are scaled up to explain behaviors and develop theory in the
‘ecosystem scale’ (≥ 100 m, > 10 days) in the formulation of testable ecological thermodynamics theories.

Molecule-centric view
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Interestingly, the molecule-centric view of organisms as “single abstract molecules”, that react with each other in the
form of complex larger scale chemical reactions, with a measureable stoichiometry, is a common modelling scheme
used in limnology, and in which resulted in the first-ever know calculation of the molecular formula for the human
molecule, by American limnologists Robert Sterner and James Elser, published in 2002. [3]
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Lin, Shu-Kun
In thermodynamics, Shu-Kun Lin (1957-) is Chinese-born Swiss chemist noted for cofounding the open-access thermodynamics journals Entropy (1999) and Energies
(2008), which have produced a number of human thermodynamics related articles,
such as in economics and philosophy. [1]

Entropy
The following the 1999 debut article of Lin's Entropy journal, in which he explains that
after 20-years of studying chemistry, physics, and mathematics in regards to Belgian
chemist Ilya Prigogine's dissipative structure theory, he remains "confused" as to
whether information theory entropy (Shannon's entropy) and thermodynamic entropy
(Clausius, Gibbs, Boltzmann, and Planck's entropy) are compatible or not compatible,
and also the relation of this muddled query to Prigogine entropy, and seems to think
that launching a new journal to discuss this supposed paradox will help to resolve the
issue:
“There are many types of entropy reported in the scientific literature. [5]. The great diversity in the concept and
definition may cause tremendous problems. My own humble suggestion is the following regarding the main two
kinds of entropy:
1. Any information-theoretic entropy (Shannon's entropy [6], H) should be defined in a way that its relation with
information is clear.
2. Any theories regarding thermodynamic entropy (classical entropy, S, or the entropy of Clausius, Gibbs and
Boltzmann and Plank) should conform with the second law of thermodynamics.
For information-theoretic entropy, if one uses entropy and information interchangeably, which has often happened
even among some physicists [3], for any well defined system and processes, we cannot make meaningful intellectual
discussion. [7]
A famous thermodynamic entropy theory is Dr. Ilya Prigogine's dissipative structure theory. It has been
presented by most of my respected teachers as unbelievably important, beautiful and useful. Therefore, 20 years ago
as a young student of chemistry, I wanted to understand Prigogine's theory and I studied all kinds of related
mathematics and physics, including several graduate courses in physics, to prepare myself. Now, after more than 20
years, first 10 years of theoretical investigation, then, several years of diverse experimental practice in chemistry
laboratories, I have a clear opinion regarding this entropy theory. Its main problem is that it does not conform with
the second law of thermodynamics [8]. Therefore, it is not a surprise that an honest chemist (among any other
educated chemists, physicists, biologists, etc.) will tell you that he has never found an application of this entropy
theory in chemistry (or in biology, physics, engineering, ...) [9].
However, the messy and confusing situation regarding entropy-related studies has provided opportunities for
us: clearly there are still many very interesting studies to pursue. For instance, one immediate task is to investigate
whether the information-theoretic entropy and the thermodynamic entropy are compatible or not compatible, i.e.,
whether both need to satisfy a definition of "information is related to entropy loss", what relation the informationtheoretic entropy has to the second law of thermodynamics and whether there is any correlation between
information-theoretic entropy and thermodynamic entropy. To make the life of the students of younger generations
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easier, entropy related concepts need to be clarified and well defined. The relation of entropy with many other
concepts need to be studied. These reasons alone would justify our launching of this new journal Entropy.
Nevertheless, diversity is good in another sense: the very diverse areas involved in the adaption and the
application of the entropy concept and of those various good theories of entropy will definitely generate a very active
scientific forum. Our journal Entropy will strongly support this forum, publishing high quality papers from areas as
diverse as physics, chemistry, biology, economics and philosophy.”

Education
Lin completed his BS in inorganic chemistry in 1982 from Wuhan University, MS in physical chemistry in 1985 from
the Lanzhou Institute of Chemical Physics, and PhD in organic chemistry in 1992 at the Swiss Federal Instituted of
Technology. [2] Lin seems to have become interested in entropy (and later energy) in 1996 with the formulation of
his “similarity principle”. [3]
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In existographies, Abraham Lincoln (1809-1865) (IQ:165|#246) was an American
president, voted the second smartest president, behind Thomas Jefferson, by colloquial
vote (2013), noted for using Euclidean logic based reasoning and arguments in his legal
cases, when a lawyer, and as president, supposedly, in pushing and arguing for the
passing of the 13th amendment, i.e. the legal end of slavery (see also: energy slave) in
America. [1]

Euclid
In 1850 to 1859, Lincoln, while working as a travelling lawyer, of the Illinois 8th Judicial
Circuit (Ѻ), was said to have spent most of his spare time reading to remedy his “want
of education” that he regretted, supposedly, all his days:
“Lincoln read hard works—was philosophical—logical—mathematical—never read
generally.”
— John Stuart (c.1870), “Comment on Lincoln” by his first law partner

During his nights and weekends on the circuit, according to existographer Doris Goodwin (2005), Lincoln taught
himself geomemtry, carefully working out propositions and theorems until he could proudly claim: “I nearly mastered
the six-books of Euclid.” The following are other noted Lincoln-Euclid quotes:
“If A can prove, however conclusively, that he may, of right, enslave B — why may not B snatch the same argument,
and prove equally, that he may enslave A?– You say A is white, and B is black. It is color, then; the lighter, having the
right to enslave the darker? Take care. By this rule, you are to be slave to the first man you meet, with a fairer skin
than your own. You do not mean color exactly?–You mean the whites are intellectually the superiors of the blacks,
and, therefore have the right to enslave them? Take care again. By this rule, you are to be slave to the first man you
meet, with an intellect superior to your own. But, say you, it is a question of interest; and, if you can make it your
interest, you have the right to enslave another. Very well. And if he can make it his interest, he has the right to
enslave you.”
— Abraham Lincoln (1854), “Personal Notes”, Unpublished [4]

“If you have ever studied geometry, you remember that by a course of reasoning, Euclid proves that all the angles in
a triangle are equal to two right angles. Euclid has shown you how to work it out. Now, if you undertake to disprove
that proposition, and to show that it is erroneous, would you prove it to be false by calling Euclid a liar?”
— Abraham Lincoln (1858), “Fourth Lincoln-Douglas Debate”, Sep 18 [5]

“There are two ways of establishing a proposition. One is by trying to demonstrate it upon reason, and the other is, to
show that great men in former times have thought so and so, and thus to pass it by the weight of pure authority.
Now, if Judge Douglas will demonstrate somehow that this is popular sovereignty,—the right of one man to make a
slave of another, without any right in that other, or anyone else to object,—demonstrate it as Euclid demonstrated
propositions,—there is no objection. But when he comes forward, seeking to carry a principle by bringing it to the
authority of men who themselves utterly repudiate that principle, I ask that he shall not be permitted to do it.”
— Abraham Lincoln (1860), “Speech”, Columbus, Ohio [4]

“In the course of my law reading I constantly came upon the word “demonstrate”. I thought at first that I understood
its meaning, but soon became satisfied that I did not. I said to myself, What do I do when I demonstrate more than
when I reason or prove? How does demonstration differ from any other proof? I consulted Webster’s Dictionary.
They told of ‘certain proof,’ ‘proof beyond the possibility of doubt’; but I could form no idea of what sort of proof that
was. I thought a great many things were proved beyond the possibility of doubt, without recourse to any such
extraordinary process of reasoning as I understood demonstration to be. I consulted all the dictionaries and books of
reference I could find, but with no better results. You might as well have defined blue to a blind man. At last I said,Lincoln, you never can make a lawyer if you do not understand what demonstrate means; and I left my situation in
Springfield, went home to my father’s house, and stayed there till I could give any proposition in the six books of
Euclid at sight. I then found out what demonstrate means, and went back to my law studies.”
— Abraham Lincoln (c.1863) [4]

“Lincoln studied and nearly mastered the six-books of Euclid (geometry) since he was a member of Congress. He
began a course of rigid mental discipline with the intent to improve his faculties, especially his powers of logic and
language. Hence his fondness for Euclid, which he carried with him on the circuit till he could demonstrate with ease
all the propositions in the six books; often studying far into the night, with a candle near his pillow, while his fellowlawyers, half a dozen in a room, filled the air with interminable snoring.”
— William Herndon (c.1870) [4]

(add discussion)
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Euclid | Slavery
In Jan 1865, as portrayed in the 2012 film
Lincoln, a famous "Euclid scene" occurs,
shown adjacent, a reenactment of the
decisive peace negotiators (Ѻ) response
telegraphy, Lincoln enters into a
discussion with a telegraph operator
(right) and an engineer, during which he
digresses on his reading of Euclid,
specifically common notion (axiom) #1 of
book 1 of Elements: (Ѻ)
1. Things which equal the same thing also The "Euclid scene" from the 2012 film Lincoln, wherein Lincoln ruminates on
Eulid's first common axiom: "things which are equal to the same thing are equal
equal one another.
2. If equals are added to equals, then the to each other" as the basis of his "decision" that he is going all for none in
respect to passing a law (Amendment #13) that ends slavery, once and for all,
wholes are equal.
whatever the cost.
3. If equals are subtracted from equals,
then the remainders are equal.
4. Things which coincide with one another equal one another.
5. The whole is greater than the part.
which, supposedly, as the scene depicts, Lincoln employed, in the turnings of his mind, in the decisive moment of
deciding on whether or not to allow the confederate peace negotiators into the capital of Washington (to negotiate
for a peace settlement), the result of which, based supposedly on Euclid's first axiom, he "chooses" to alter the
telegraph message, so to keep the peace negotiators at bay, thereby prolonging the war, until he can get the
thirteenth amendment passed. In his mind, as the film portrays, Lincoln uses Euclid as a logic proof that slavery is
wrong; the film dialogue of which is as follows: [3]
Lincoln: Euclid's first common notion is this: "Things which are equal to the same thing are equal to each other."
Scene: Homer doesn't get it; neither does Sam.
Lincoln: That's a rule of mathematical reasoning. It's true because it works; has done and always will do. In his book,
Euclid says this is "self-evident."
Lincoln: D'you see? There it is, even in that two-thousand year old book of mechanical law: it is a self-evident truth
that things which are equal to the same thing are equal to each other. We begin with equality. That's the origin, isn't
it? That balance, that's fairness, that's justice.
On this film depicted logic, Lincoln finagled the passage of the 13th amendment, to the US Constitution, which reads
as follows:
Section 1. Neither slavery nor involuntary servitude, except as a punishment for crime whereof the party shall have
been duly convicted, shall exist within the United States, or any place subject to their jurisdiction.
Section 2. Congress shall have power to enforce this article by appropriate legislation.
(add discussion
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Anecdote | Squaring the circle
In one incident, as reported by William Herndon (Ѻ), one of Lincoln’s law
partners and later existographer, Herndon walked in on Lincoln at the tail end
of a two-day attempt to square the circle:
Herndon (reflection): “I say Lincoln so deeply absorbed in study he scarcely
looked up when I entered. He was surrounded by a quantity of blank paper,
large heavy sheets, a compass, a ruler, numerous pencils, several bottles of ink
of various colors, and a profusion of stationery. He was apparently struggling
with a calculation of some magnitude, for scattered about were sheet after
sheet of paper covered with an unusual array of figures.”
Herndon: (speaking): “What are you doing?”
Lincoln: “I am trying to solve the difficult problem of squaring the circle. I have
devoted the better part of two days, almost to the point of exhaustion.”
(add discussion)

Education
Lincoln, while on the travelling circuit, studied geometry, astronomy, political
economy, and philosophy. [2]

A depiction of “sparing the circle”, a
problem proposed by ancient
geometers, the goal of which is to
constructing a square with the same
area as a given circle by using only a
finite number of steps with compass
and straightedge. It was proven
impossible to do, in a finite number of
steps, in 1882.

Quotes
The following are noted quotes:
“Stand with anybody that stands RIGHT. Stand with him while he is right and PART with him when he goes wrong.”
— Abraham Lincoln (1854), “Speech at Peoria, Illinois”, in reply to Senator Douglass, Oct 6 (Ѻ)

“I walk slowly, but never walk backwards.”
— Abraham Lincoln (c.1860) (Ѻ)

“Nearly all men can stand adversity, but if you want to test a man’s character, give him power.”
— Abraham Lincoln (c.1860) (Ѻ)

“In great contests each party claims to act in accordance with the will of god. Both may be, and one must be, wrong.
God cannot be for and against the same thing at the same time.”
— Abraham Lincoln (1862), “Mediation on the Will of God”, Sep (Ѻ)

“It is best not to swap horses while crossing the river.”
— Abraham Lincoln (1864), “Reply to Nation Union League”, Jun 9 (Ѻ)
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In hmolscience, Niels Lind (1930-) is a Danish-born Canadian civil and structural
engineer noted for []

Overview
In 1975, Lind, in his conference presentation “Economic Activities Under Public
Regulation: A Thermodynamic Analogy”, developed an outline of a thermodynamic
economic model straight from American physicist Herbert Callen’s 1960
Thermodynamics—with citation of Ilya Prigogine (Introduction to the Thermodynamics
of Irreversible Processes) and Aharon Katchalsky (Nonequilibrium Thermodynamics of
Biophysics)—along the way mentioning P.O. Pedersen’s circa 1925 electrical network
model of an economy and O.I. Franksen’s 1969 two-terminal electrical and
thermodynamic model of an economy. [1]

Education
Lind completed his MS in civil and structural engineering in 1953 at the Technical University of Denmark and his PhD
in theoretical and applied mechanics in 1959 at the University of Illinois. Lind, currently, is professor emeritus of civil
and structural engineering department of the University of Waterloo and an associate of the Institute of Risk
Research, Canada.

See also
● Wayne Angel
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Linde, Carl
In engineering, Carl Linde (1842-1934) was a German mechanical engineer who,
supposedly, was the first person to use the science of thermodynamics to design
machines, specifically in his 1870 system to refrigerate beer. [1]
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Lindeman, Raymond
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In ecology, Raymond Lindeman (1915-1942) was an American ecologist his 1942 article
“The Trophic-Dynamic Aspects of Ecology”, wherein, building on the previous work of
Charles Elton (1927), on food chains, and Arthur Tansley (1935), on the definition of
“ecosystem” as an association of plants and animals and the physical factors of their
environment, he outlines the concept of an ecosystem as an energy-transforming
system: [1]
“The basic process in trophic dynamics is the transfer of energy from one part of the
ecosystem to another. All function, and indeed all life, within an ecosystem depends
upon the utilization of an external source of energy, solar radiation. portion of this
incident energy is transformed by the process of photosynthesis into the structure of
living organisms.”
Lindeman, supposedly, employs some thermodynamic formalism, such that at each
trophic level, work is performed in the maintenance of the organism, but such that the
transformations are relatively inefficient, so that less energy is available to each higher trophic level: layered on top
of each other, each trophic level width sized proportional to their energy contents, this model becomes viewed as a
pyramid model or "trophic pyramid" model as it is sometimes called (see main: energy pyramid model). [3]

Education
Lindeman was a post-doctoral student of English-born American zoologist George Hutchinson (1903-1991), who was
impressed by the biogeochemical principles of Russian geologist Vladimir Vernadsky, and who in the 1930s had
applied Vernadsky’s principles to the study of lakes, Linsley Pond in North Branford, Connecticut, in particular,
thinking of the community as an organism, and metabolism of the organism as a “transference of matter and
energy”, and tried to understand the process of succession in thermodynamic terms.

Theory
The potential of Hutchinson's approach was said to have reached its fullest expression in the work of Lindeman,
particularly his so-called classic 1942 paper “The Trophic-Dynamic Aspect of Ecology”, wherein he viewed the
ecosystem, considering the biotic community and the abiotic environment as a single functional unit, and built on
Elton’s feeding relationships models, albeit reducing the discussion to energy and energy flows from one trophic level
to the next, using a pyramid of numbers, whereby each structural relationship was dictated by the second law of
thermodynamics. [2]

See also
● Paul Colinvaux
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In thermodynamics, David Lindley (1956-) is an American theoretical physicist noted
for his two detailed biographies on the life and work of thermodynamicists Ludwig
Boltzmann (2001) and William Thomson (2004). [1]

Education
Lindley completed his PhD in astrophysics at the University of Sussex, England. In 2001,
Lindley resided in Wisconsin, and in 2004, in the Washington, DC area.
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Lindsay, Bruce
In hmolscience, Robert Bruce Lindsay (1900-1985), oft-cited as "R. Bruce Lindsay", was
an American physicist noted for a nearly six-decade long quest to explain social
phenomena in terms of physical science, as exemplified by his 1927 article “Physical
Laws and Social Phenomena”, his 1959 discussions of a thermodynamics based model
of human ethics, his 1963 introduction of the "thermodynamic imperative" (a update of
Wilhelm Ostwald's energetic imperative), as well as his 1983 chapter “Social
Exemplifications of Physical Principles”; much of this inquiry focused on a study of
energy and thermodynamics. [4]

Purpose | Minimum principles
In 1983, Lindsay, aged 83, in his chapter “Social Exemplifications of Physical Principles”,
in followup to his earlier article “Physical Laws and Social Phenomena” (1927), written
in the "brashness of his youth", i.e. a then age 27, MIT-minted, Bohr-mentored, Yale
physics professor, says the following on purpose and minimum principles: [7]
“The teleological idea or concept of purpose is involved in several physical principles, notably Hamilton’s principle
and the related but identical principle of least action, Hertz’s principle of the straightest path, Gauss’ principle of least
constraint, and Fermat’s principle of least time. They all effectively state that things take place in the physical world,
e.g. the motions of systems of particles, in such a way as to make a certain function assume a stationary value under
certain boundary conditions, usually a minimum as compared with all possible values satisfying the given conditions.
This means that the actual motion between the initial state and final states at the initial and final times,
respectively, takes place in such a way that the integral in question is either greater than it would be for any other
possible motion between these states or less than any other possible motion between these states, it being
understood that the initial and final states are the same for all the possible motions being compared. In the majority
of cases to which the principle has been applied in classical mechanics, the stationary value is a minimum.
With respect to the possible idea of purpose involved philosophers have argued that since Hamilton’s principle is
not necessary for the deduction of the actual motion of the dynamical systems, i.e. the Newtonian or Lagrangian
equations are fully adequate, we have no real logical ground for insisting that nature imposes a teleological
requirement on motions in our experience. Nevertheless the fact that one can exhibit the principles of mechanics in a
teleological guise is persuasive, since it serves to tie physical principles with an idea basic to the interpretation that
human beings give too much of their ordinary experience, particularly in their relations with other human beings.
Hamilton’s principle, e.g., says that for a conservative dynamical system the motion between any two instants of
time is such that the time integral of the difference between the kinetic and potential energies taken between these
two instances has a stationary value. It has as if the system had a certain purpose to satisfy. A rational individual is
said to arrange his actions so as to be sure of achieving his fundamental desires, whether it be to accumulate wealth
or gain power over his fellow men. In particular, the aim here is almost always to try to attain the given desired end
at minimum cost in human effort. This strongly suggests a heuristic connection with the [Gibbsian] minimum
principles of physics.”
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Lindsay, here, to note does not directly state that minimization of the Gibbsian for social systems is the quantitative
function for the so-called "senses of purpose", as Einstein deemed things, felt by people in society, but he does
previous to the above, in his section "The Principles of Thermodynamics", outline ideas on how Clausius-Gibbs based
thermodynamics applies socially. The only connection Lindsay makes to the above is to give the example of George
Zipf's 1949 principle of least effort. Lindsay’s purpose as minimum principle supposition, to note, is reminiscent (Ѻ) of
Soren Kierkegaard’s “where is the director?”

Physical sociology
In 1927, at the age of 27, Lindsay, as a newly MIT-minted, Bohr-mentored, Yale physics professor boldly venturing, as
he says, into the so-called field of physical sociology, with the publication of his “Physical Laws and Social
Phenomena”, a process which he describes, in 1983 retrospect, as follows: [5]
“Many years ago in the brashness of youth the writer prepared an article [“Physical Laws and Social Phenomena”,
1927] on the possible use of physical principles and concepts in the description and understanding of social
phenomena. He called attention to the earlier efforts of social scientists like Auguste Comte, Herbert Spencer, and
Lester Ward to apply physical concepts and laws more or less directly to social explanation. He emphasized the
difficulties encountered in the use of such analogies, e.g., the attempt to introduce a ‘social force’ analogous to
‘force’ in mechanics, overlooking the highly specific meaning attributed to the term in physics, not always clearly
grasped by the nonphysicist and indeed for a long time not even too precisely clear to many physicists and engineers.
It was only later that his attention was drawn to the ideas and criticisms of Vilfredo Pareto, who in his monumental
work Treatise on General Sociology (1916) stresses in great detail the same difficulties.”
In 1983, in his “Social Exemplifications of Physical Principles”, a followup to his 1927 article, Lindsay argues the
following: [7]
“Do not social exemplifications of physical principles have some value for somebody? And is not this value to be
found in their heuristic and pedagogical suggestions? In other words, can such social exemplifications of physical
principles illuminate our understanding of the principles themselves and lead us to ask more intelligent questions
about them? Can they possess pedagogical value for those striving to understand physics without the intention of
becoming physicists or even scientists of any sort?
Affirmative answers to these questions will justify attention to the social examples even if their actual use in the
development of the social theories is questionable. It is the purpose of the present essay to suggest that such social
exemplifications of physical principles do indeed often have heuristic and pedagogical value. We begin with the
principles of thermodynamics, a fruitful source of social examples.”
(add discussion)

Ethics
In 1959, Lindsay, in his “Entropy Consumption and Values in Physical Science”, as summarized by Vincenzo Cioci
(2010), argued the following: [6]
“Men should strive to increase the degree of order in their environment, opposing as much as possible to the natural
tendency that the entropy has to grow in accordance with the second law of thermodynamics.”
In 1963, Lindsay published his his so-called thermodynamic imperative, which states that: [2]
“While we do live we ought always to act in all things in such a way as to produce as much order in our environment
as possible.”
In this sense, Lindsay reasons that since every human process or action exhibits an increase in entropy, everything
one does leaves a mark in one’s thermodynamic system, irrevocably. Hence, to counter this tendency, according to
Lindsay, we should follow a certain code of conduct in life based on the laws of thermodynamics. [3] American
educator Dick Hammond has discussed and thought Lindsay's thermodynamics based ethics to some extent. [1]

Education
Lindsay, a seeming prodigy of sorts, at age 20, completed both his BA and an MS in physics from Brown University,
then spent the 1922-23 academic year as a Fellow of The American-Scandinavian Foundation at the University of
Copenhagen, under Niels Bohr and Hans Kramers, after which at age 24 he complete his PhD on atomic models of
alkali metals at MIT. Lindsay went to Yale University in 1923 as instructor in physics, and was promoted to assistant
professor in 1927. He returned to Brown in 1930 as associate professor of theoretical physics, and was named Hazard
Professor of Physics in 1936. As a physics professor, he taught innovative human thermodynamics education courses,
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such as “The Role of Science in Civilization” and “Energy and Man”. He acted as chairman of the Physics Department
at Brown from 1934 until he became dean of the Graduate School in 1954. He retired as dean of the Graduate School
in 1966 and from teaching in 1970.

Religion | Eating the forbidden fruit | Work
Lindsay, at one point, cites the Bible, Genesis section 3:19 specifically, namely the following statement: “In the sweat
of thy brow shall thou eat bread”, i.e. the supposed punishment for the sinners who have eating the forbidden fruit in
the garden of Eden, as being an example of the first law of thermodynamics. Others, likewise, have cited this passage
in efforts to argue that labor is evil and a disgrace. (Ѻ) Lindsay, to clarify somewhat, concludes with the following: “In
any case, we may be sure of one thing! There must be sweat (actual or metaphorical) in someone’s face if our socalled civilization is to endure.”
The full key passages, Genesis 3:17-19, according to the King James Version, which elaborate on the so-called Biblical
reason behind man’s inherent fate on earth as a perpetual laborer owing to past sacramental sin of eating the
forbidden fruit, is the following: (Ѻ)
And unto Adam he said, Because thou hast hearkened unto the voice of thy wife, and hast eaten of the tree, of which
I commanded thee, saying, Thou shalt not eat of it: cursed is the ground for thy sake; in sorrow shalt thou eat of it all
the days of thy life; (3:17) Thorns also and thistles shall it bring forth to thee; and thou shalt eat the herb of the field;
(3:18) In the sweat of thy face shalt thou eat bread, till thou return unto the ground; for out of it wast thou taken: for
dust thou art, and unto dust shalt thou return. (3:19)
This, to note, is a religio-mythology rewrite combination of (a) the 300BC Egyptian-Christian conceptualized “clay
creation myth”, in the sense of ‘thou art but dust from the ground’ and (b) the 1700BC Sumerian mythology, story of
the birth goddess Nammu, of the watery depths, 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, i.e. the point of man's
existence, according to this myth, is to be workers for the gods, so they can rest in the heavens. Whatever the case,
Lindsay takes this eating via someone else’s sweat (or work) tale, whether actual or metaphorical, or whether he
believed in the existence of god, e.g. he says "here we find the Lord admonishing the sinners of the garden ...", to be
indicative or representative of the so-called game version of the first law of thermodynamics, namely that “there is
no such thing as a free lunch, someone always pays!”, as he says.

Difficulties on theory
Lindsay, on a few points, becomes rather opaque in regards to correctness; the following being one example:
“Clausius: ‘The entropy of the universe strives towards a maximum value.’ Accepting this universal applicability
(recognizing, of course, that many if not most professional thermodynamicists do not; why should they?—they are
not interested in the universe, but in applying thermodynamics to engines and chemical reactions), and ignoring for
the moment some very important purely local exceptions, we can state the principle roughly in common form as
follows: ‘Whenever a transformation of energy takes place it is accompanied by a certain loss in the ability to repeat
that precise transformation.’ … From the standpoint of human beings the most important exception to the principle
is found in the local behavior of living things that can ‘consume’ entropy or undergo biological changes in the process
of their production and maintenance in which there is an actual reduction in entropy locally.”
Firstly, in regards to difficulties, human chemical reactions are no different than any other type of “chemical”
reaction, powered CHNOPS+ natures aside, hence the existence of humans and human doings, goings, and behaviors
are not “local exceptions” from the second law, as Lindsay deems things. Secondly, the model of life being a type of
local entropy decrease or reduction is a type of thermodynamic folklore, dating to at least the 1947 publications of
Belgian-born English thermodynamicist Alfred Ubbelohde, if not before; hence, Lindsay’s argument, in this respect, is
but regurgitation. Thirdly, most professional thermodynamicists do not object or are non-hospitable to Clausius' logic
and extrapolations, about the universe, as Lindsay claims. In fact the opposite is true: very few, professional
thermodynamicists reject Clausius, albeit possibly accept everything with some reservation. If there is rejection, it is
usually for religious reasons.

Quotes
The following are other noted quotes:
“From the standpoint of physics, chemistry, and engineering students, thermodynamics is a difficult discipline.
Anything that can enable the student to grasp more readily the fundamental ideas involved is certainly worth of
attention. As a human being the student is well equipped to feel at home in the field of social relations since they are
a vital part of his or her everyday experience. Hence a study of the examples of thermodynamics in social phenomena
can reinforce the student’s grasp of the subject. At the same time, these exemplifications can encourage the raising
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of valid questions about social problems (e.g. the value of the thermodynamic imperative) which might otherwise
never be considered.”
— Bruce Lindsay (1983). “Social Exemplifications of Physical Principles” (pg. 651)

“It is true that while we live, if we are cautious enough, we have the chance to prolong the time intervals between
our human ‘phases’ so as to minimize encountering the phase points of life we call ‘accidents’.”
— Bruce Lindsay (1983). “Social Exemplifications of Physical Principles” (pg. 653); see also: Henry Adams (on human phases and
social phases)
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Lindsay, Samuel
In hmolscience, Samuel McCune Lindsay (1869-1960) was an American sociologist
noted for 1898 discussion on what the unit of sociology should be, as compared to:
psychology, economics, chemistry, or physics.

Overview
In 1898, Lindsay, in his “The Unit of Investigation or of Consideration in Sociology”,
introduced the following query:
“The atom in chemistry and the molecule in physics might be cited as illustrations of a
somewhat analogous service performed by units of investigation and consideration in
those sciences. The fundamental concepts of economics can hardly be said to be
removed beyond the pale of controversy, and yet the science of economics is a definite
body of knowledge largely because economists have had in the principle of the division
of labor which presupposes the economic man a poorly defined but nevertheless
commonly accepted unit of consideration. Is it possible to find in the data of sociology
any constantly recurring factor in the socializing process which is fundamental to the
concept of society in all stages of development, and which therefore can be regarded as a unit of investigation,
consideration and reference for all truly sociological data?”
The following year, Albion Small attempted to expand on this, by arguing that general sociology might be built like
“general chemistry”. [2]

Education
Lindsay received his Ph.B. from the University of Pennsylvania in 1889 and an LL.D. in 1909, and a PhD from the
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University of Halle in Germany in 1892. He was a special agent for the U.S. Senate Finance Committee in 1892 and an
agent for the U.S. Industrial Commission to report on railroad labor in 1899-1900. He became Professor of Sociology
at the University of Pennsylvania, 1896-1907 and Professor of Social Legislation at Columbia University, 1907-1939.
[3]

Note
The photo shown refers to by a “Samuel McCune Lindsay, Doctor” taken between created between 1905 and 1945 by
Harris & Ewing; and thereby needs secondary corroboration. [4]
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the American Academy of Political and Social Science (pgs. 214-), Vol. 12, Sep.
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External links
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Lines of force
In science, lines of force or "lines of magnetic force" are
force lines created in a magnetic field or around a
permanent magnet; also defined as imaginary lines in a
field that enable the direction and strength of the field
to be visualized. The lines of force concept is primarily
used in electric and magnetic fields; in electric fields
they are sometimes called "tubes of forces", to express
their characteristic of being perpendicular to a
conducting surface. [8]

History
In 1716, English astronomer physicist Edmond Halley
diagrammed which he called "circulating effluvia",
otherwise known as of magnetic field lines, found by
placing a magnetic terrella (Ѻ) on a level surface, then
scattering some fine iron filings around it, after which,
given some some gentle tapping, the filings settle into
patterns shown below: [5]

A compass needle depiction of lines of force, showing
who the magnetic field lines go out of the north end of the
bar magnetic and curve back around and project into the
south end of the magnet.

The following are similar depictions using a permanent magnet, iron filings and compasses:
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In the 1830s, English chemical physicist Michael Faraday adopted Halley's circulating effluvia ideas into a "lines of
force" theory. In 1852, Faraday published “On the physical character of the lines of magnetic force”, in which Faraday
affirms the physical reality of lines of force, and their causal action, as distinct from a purely geometrical treatment of
their distribution in space. In 1856, Scottish mathematical physicist James Maxwell, building on the previous work of
Faraday, published his paper entitled “On Faraday’s Lines of Force” in which he outlined a physical geometry of lines
of force model. In 1861-62, Maxwell expanded his earlier ideas to develop a physical representation of lines of force,
to describe a physical mechanics of the field.

Hmolscience
In hmolscience, one of the first to use lines of force
arguments was American historian Henry Adams:
“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]
A “time wheel” view of a 2004 party in Hungary, following

German physiologist Wolfgang Kohler (1887-1967), student their joining of the European Union; one person’s depiction
of Max Planck, who spent 1907-1909 at the University of
of how people move along “partial complexities of political,
economic and social lines of force.” (Ѻ)
Berlin focused on a link between physics and psychology,
supposedly, in his early work with apes, employed some type
of Faraday-based lines of force model of movement, which John Martin summarizes as follows: [6]
“In his early work with apes (1917), Kohler had described their movement in some cases using a metaphor of
traversing one of the ‘lines of force’ that Faraday saw emerging from magnets. One example was the inability of an
animal near a desired object to move away in order to take a successful indirect path around an intervening obstacle,
this inability increased the closer the animal came to the object, such that an animal beginning on an insightful,
indirect path might be drawn helplessly to the object if it came too near it and would end up abandoning the
successful initial plan. In such cases, the action of the animal would be better explained by proposing that the object
had a gravity0like pull than by attempting to explain the animal responding to differential stimuli from the
environment.”
In 1945, American physical historian Morris Zucker, following the lead of Adams, employed lines of force descriptions
in his history theories:
“We will soon have the occasion to discuss the social philosophies of some really great physicists when they deign to
pass judgment on social questions. Here we are concerned with an attempt to engraft ‘relativist’ history through the
medium of relativist phraseology. The frame of reference, lines of force in a gravitational field, the time-space
continuum, all these are noble conceptions in physics where they are endowed with precise meaning and have been
subjected to experimental proof. Writers have attempted to smuggle these conceptions into history by the simple
expedient of employing the same idioms. They sound the same, but have not the same meaning. Let them use facts
instead of phrases, proof instead of analogies.”
— Morris Zucker (1945), A Field Theory of History [2]

“[Zucker’s] positive interest is the new physics of Einstein and his twentieth-century associates. He believes that
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history like matter is made up of fields of force which have definite and predictable relationships, and of lines of
force which can be traced in the past and projected into the future so that the historian may prophesy.”
— Roy Nichols (1945), “Book Review: The Philosophy of History” [3]

In circa 1955, Polish novelist Witold Gombrowicz penned his Pornografia wherein he utilized a mixture of Faradays’s
lines of force and Goethe’s 1799 theory of human chemical affinities to explain human passions and desires. [4]
French philosopher Gilles Deleuze (1925-1995) (see: humanities citation rankings), is said to have used “lines of
force” theories somewhere in his arguments and discussions. [7]

See also
● Floating magnets experiment
● Molecular vortices
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Linhart, George
In thermodynamics, George Augustus Linhart (1885-1951) was a Viennese-born
American physicist, associated with the Lewis school of thermodynamics, noted for his
derivation of a general formula for heat capacity vs. temperature from thermodynamic
principles, using a Bayesian approach to probability. [1]

Education
Linhart completed his BS at the University of Pennsylvania in 1909 and his MA and PhD
from Yale University, at the Kent Chemical Laboratory, under Frank Gooch, in 1909 to
1913. He taught at the University of Washington, Seattle (1913-1914), Simmons
College, Boston (1915), University of California, Berkelely (1915-1920), Eureka Junior
College, CA (1921), and Riverside Junior College, Riverside, CA (1921-1948). Most of his
publications were in organic chemistry.
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Occasional Papers of Riverside Junior College.
Linhart, George A. (1938). "General Laws of of Dynamics and Their Application", Vol 8, Issue 1, on the Occasional
Papers of the Riverside Junior College.
● Linhart, George A. (1950). Amid the Stars. Publisher.

Threads
● Bayesian Statistical Mechanics/Thermodynamics (Oct 2010) – EoHT.info.
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Linnaeus, Carl
In science, Carl Linnaeus (1707-1778) (IQ=165|#222±) (CR=22), or "Linne" (as Haeckel
refers to him), was a Swedish botanist, physician, and zoologist noted for his 1735 three
kingdom classification of nature, for his 1735 binomial nomenclature classification
(Linnaean classification) of species scheme, and for being the mentor of Swedish
chemist Torbern Bergman, author of A Dissertation on Elective Attractions (1775), the
biggest textbook on affinity tables and affinity chemistry, the logic of which was used by
Goethe in circa 1808 to make a conceptual human affinity table (see: Goethe's affinity
table), which thus initiated the science of human chemistry.

Theology
Linnaeus asserted a theological basis to his classification scheme by the statement:
"there are just so many distinct species as there were distinct types created in the
beginning by the infinite."

Centigrade scale
In the historical development of the thermometer, in 1758, Linnaeus claimed, its seems incorrectly, to have been the
originator of the centigrade scale. [1] Linnaeus was the assistant to Swedish astronomer Anders Celsius (1701-1744)
and in the years to follow Celsius’ dereaction (death), encouraged the use of Celsius' scale among thermometer
manufacturers, and also reversed Celsius’ scale to make his own patented “Linnaeus thermometer”, for use in
greenhouses. [2]

Bergman
Influenced by his parents, Swede Torbern Bergman (1735-1784) initially studied theology and philosophy but in
secret also mathematics, physics and astronomy. Bergman's broad interest in the natural sciences also brought him in
contact with Linnaeus, who became his teacher, who became convinced that Bergman had a great talent for
entomology. Linnaeus's famed classification scheme was said to be the inspiration for Bergman creation of similar
binomial Latin names like acidum aereum for OCO in 1773 and scores of base + acid-adjective combinations like
argentum natratum (AgNO3), calx aerata (CaCO3),
cuprum saltium (CuCl2), and zincum vitriolatum (ZnSO4)
in 1775. [3]

Goethe
German polyintellect Johann Goethe is said to have
commented, at one point, that after William
Shakespeare and Benedict Spinoza he was influenced
most strongly by Linnaeus, the latter particularly with
respect to his early botanical studies for form change.
[4] After 1809, however, with the publication of his
Elective Affinities, his self-defined "best book", which
he embedded a morality system based on the moral
symbols invented and employed chemically by the
"great Bergman", it would seem that Goethe might
have come to be aware of the affinity chemistry work
of Bergman via Linnaeus. This connection, however,
remains to be tracked down.

References
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The Carl Linnaeus sculpture, taken by Libb Thims (2014), at the
Chicago botanical gardens, shown reaching for some type of plant
specimen for his bag (thrown over shoulder).
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Linnaean classification
In classifications, Linnaean classification refers to the tripartite
divide of nature into: minerals (or mineral life), plant life (or
vegetable life), and animal life.

Overview
In 1735, Carl Linnaeus, in his System of Nature: Through the Three
Kingdoms of Nature, divided nature into the following three
kingdom conceptualizations:
“Stones grow; plants grow and live; animals grow, live, and feel.”
This quote seems to have been passed on over the next century,
verbatim, with little reflection, until about the mid-19th century,
when people started questioning the “stones grow” assertion; or
for example, to what extent plants can "feel". The following is a
DeviantArt.com rendition of a Linnaean-like animal, vegetable,
mineral divide, each of them alive and intelligent, in some sense:
(Ѻ)

In 1808, this tri-division nature model, via Swiss chemist Jacob
Berzelius, was reformulated into a two-division model of the
organic and inorganic divide, in chemistry.
In 2015, Susannah Gibson, in her Animal, Vegetable, Mineral?
How Eighteenth Century Science Disrupted the Natural Order,
gives a history of the inside controversies of the three kingdom
divide model; the abstract of which is as follows: [2]

English science historian Susannah Gibson’s 2015
Animal, Vegetable, Mineral?, goes onto the inside
look at the implications of dividing nature into three
partitions; which conflicts, e.g. with Jacob Berzelius’s
1808 two-natures view of chemistry
(organic/inorganic), or Goethe’s one nature view
(1809) of all, via he metamorphology theory of form
development. [2]

“Since the time of Aristotle, there had been a clear divide between the three kingdoms of animal, vegetable, and
mineral. But by the eighteenth century, biological experiments, and the wide range of new creatures coming to
Europe from across the world, challenged these neat divisions. Abraham Trembley found that freshwater polyps grew
into complete individuals when cut. This shocking discovery raised deep questions: was it a plant or an animal? And
this was not the only conundrum. What of coral? Was it a rock or a living form? Did plants have sexes, like animals?
The boundaries appeared to blur. And what did all this say about the nature of life itself? Were animals and plants
soul-less, mechanical forms, as Descartes suggested? The debates raging across science played into some of the
biggest and most controversial issues of Enlightenment Europe. In this book, Susannah Gibson explains how a study
of pond slime could cause people to question the existence of the soul; observation of eggs could make a man doubt
that god had created the world; how the discovery of the Venus fly-trap was linked to the French Revolution; and
how interpretations of fossils could change our understanding of the earth's history. Using rigorous historical
research, and a lively and readable style, this book vividly captures the big concerns of eighteenth-century science.
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And the debates concerning the divisions of life did not end there; they continue to have resonances in modern
biology.”
(add discussion)
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Lipmann, Fritz
In thermodynamics, Fritz Lipmann (1899-1986) (CR:56) was a German-born American
physician and biochemist noted for 1941 bond energy coupling theory of how activity is
powered thermodynamically inside of animate organisms.

Overview
In 1941, Lipmann, in his “Metabolic Generation and Utilization of Phosphate Bond
Energy”, outlined his ideas on how bond energy were presented as embodied in the
now-famous theory of the universal energy currency of phosphates and phosphate
bond energy of ATP was presented. [1] The following is an opening excerpt:
“The recent recognition that in nature there occurs a widespread utilization of
phosphate bonds as energy carriers, necessitates a still further revision of the earlier
view concerning the biological significance of phosphate turn-over. During various
metabolic processes phosphate is introduced into compounds not merely, or at least
not solely, to facilitate their breakdown, but as a prospective carrier of energy. The
outline of the metabolic generation and the circulation of this peculiar type of chemical energy is the primary
purpose of this paper.”
In this work, Lipmann showed how the energy released from the high energy phosphate triple bond can be used to
drive many energetically unfavorable biochemical reactions through a mechanism of “energetic coupling” (or free
energy coupling). In this period, Lipmann was considered as one of the early experts on the subject of
thermodynamics in relation to “energetic coupling” of phosphorylation and oxidation. [2] Out of this work, it is now
know that an average person at rest hydrolyzes and produces some 40 kg of ATP per day. [6] Lipmann’s theory of the
generalized phosphate bond as a versatile energy distributing system stimulated his 1953 co-win of the Nobel Prize in
Physiology or Medicine (along with Hans Krebs) for “his discovery of co-enzyme A and its importance for intermediary
metabolism.” [9] In this sense, Lipmann’s work on energy metabolism acted to form an early basis for biochemical
thermodynamics, where Co-A plays a central role. Protein elongation and tyrocidine synthesis, for example, are
polymerizations that thermodynamically require energy of activation.

Lewis school
It seems that the theory of phosphate energy coupling has its basis in the Lewis school of thermodynamics. In
particular, in developing his theories, Lipmann worked in close collaboration with Danish-born American biochemist
Herman Kalckar, who was said to have been trained “in the orbit of the great G.N. Lewis school of thermodynamics”.
Kalckar had previously (or simultaneously) showed that phosphate compounds could provide energy, by
demonstrating that in frog muscles where glycolysis had been inhibited with iodoacetate, muscular contraction
continued for a short period using phosphocreatine as a source of energy. [4] This suggested for the first time that
phosphate compounds acted as a link between catabolism and anabolism. [5] Beyond this, reference number twenty
to Lipmann’s paper is Lewis and Randal’s famous 1923 Thermodynamics and the Free Energy of Chemical Substances;
and the symbols for the free energy equations in Lipmann’s paper are styled on those of Lewis’ notation.

Education
Lipmann completed his MD (1924) and PhD (1927) in biochemistry, both at the University of Berlin. [3]

Influences
Lipmann's work has been influential to American physicist Ronald Fox, in the development of his energy theory of
evolution. [7] Lipmann's work on energy coupling was influential to American chemical engineer Libb Thims in his
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conceptual development of Gibbs free energy coupling in driving the connections of human chemical bonds, e.g. how
powerful family bonds and associations can promote nepotism or drive weaker offspring reactions, that wouldn't
normally go on their own. [8]
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Lipps, Theodor
In hmolscience, Theodor Lipps (1851-1914) was a German psychologist noted, in
psychological thermodynamics, for 1903 views on a mechanistic theory of psychic
energy, based on, or akin to, in some way, physical energy.

Overview
In 1903, Lipps, in his Guide to Psychology, discussed the concept of “psychic energy”
and its possible interactions with the subconscious. [1] Lipps' notion of how psychic
energy or nervous energy works via mechanism in the subconscious was an inspiration
to Austrian psychologist Sigmund Freud in his later work on the subject. [3] Freud,
supposedly, was attracted by the way Lipps, his friend, and Herbert Spencer had
worked the concept of psychic energy into a mechanical explanation of laughter. (Ѻ)
Lipps' views formed a certain basis for Swiss psychiatrist Carl Jung. [2] Jung credits
Lipps as having been the first to differentiate between psychic force and psychic
energy; and on Lipps’ view that psychology had the right to develop its own versions of
energy concepts, juggled around with terms such as life-energy (lebens-energie), as
differing from life force (lebenskraft); libido, as the representation of life-energy, and discussed his views on
bioenergetic terms as bioenergy or vital energy. [4]
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Lisman, Johannes
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In economic thermodynamics, Johannes Hubritus Cornelius Lisman (c.1900-c.1990), often cited as
J.H.C. Lisman, was a Dutch scientist noted for his 1946 book Econometrics, Statistics, and
Thermodynamics, a compilation of various previously published articles, and for his 1949 article
“Econometrics and Thermodynamics: A Remark on Davis’ Theory of Budgets”, in which he picks
apart the economic equations, stylized on thermodynamic isomorphisms, of American
mathematician Harold Davis, concluding that none of the variables Davis used in his mathematical
economic models seem to play the same role as entropy in thermodynamics. [1]

Education
Lisman seems to have co-authored the 1931 article “The melting-curve of hydrogen to 450
kg/cm2”. [2]
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Liss, Lynn
In hmolscience, Lynn Liss (c.1977-) is an American business strategist noted, in business
thermodynamics, for her 2005 article “Human Thermodynamics and Business
Efficiency” in which she outlined the view that thermodynamics, the study of the
energetics of transformative processes, can facilitate the analysis and understanding of
the process of business and information technology consulting. [1]

Overview
Liss was one of the early reviewers, from circa 2002 to 2005, of American
electrochemical engineer Libb Thims' unpublished human thermodynamics manuscripts
as well as the first ten chapters of his 2007 Human Chemistry textbook. Liss was one of
the first to advocate more focus on the "human molecule" concept in the works of
Thims, which originally was only a latter chapter concept, having to do with the
question of what constitutes the total essence existence of a person at the moment
dereaction (death). Liss is one of the original founders of the Institute of Human
Thermodynamics.

Business molecule
In 2010, Indian business theorist Sayantan Sikday, in his “Human Thermodynamics: Towards Enhancing Business
Output”, blogged, in an expanded manner, on human thermodynamics, historically, and on Liss’ 2005 “business
molecular organism” perspective, thermodynamic efficiency, and output. On the subject of Liss' conception of the
business molecule, Sikday summarizes: [3]
"Two or more human molecules when are occupationally bound for some specific economic function constitute a
business molecule. The interactions, exchanges, dynamics, and financial reactions that take place between sets of
business molecules define what is called business chemistry. As the world gets condensed due to globalization, crossfunctional group decision making is slowly but steadily emerging as the single most important differentiator for
successful multinational organizational functioning. Moreover organizations now a day are contracting management
consultants in order to have strategic, industry-specific and technology-specific human skill sets in order to overcome
complex problems. Innovation and transformation are the buzz words in today’s business. Business thermodynamics
studies the energetics associated with these transformative processes"

Education
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Liss competed her BS in business finance, at Eastern Michigan University and her MBA in finance and strategy at the
University of Chicago. She has worked as a consultant for a number of the big five consulting companies of the world,
including KPMG. In the late 2000s, she was the COO of Fundability.com, a company that connects startups with
investors. [2] Liss is currently one of the founders of AOK.tv an "acts of kindness" social network site.
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Lissack, Michael
In science, Michael Lissack (c.1957-) is an American municipal bond manager turned
complexity-emergence theorist noted for his 2012 spearheading involvement in the
Juarrero-Deacon affair.

Overview
Lissack claims to have sent fervent e-mails to more than 1,500 faculty members at
Berkeley. Staff members, students, administrators and state legislators have also
received the e-mails. [2] Relatedly, Lissack, in 1994 was awarded $30 million dollars for
a Wall Street yield burning scandal, but also later pleaded guilty in 1996 to seconddegree email harassment in another non-related whistle-blowing case. Related to
Juarrero plagiarism allegations, on 17 Oct 2012, American emergence-complexity
theorist Michael Lissack, formerly sent in a complaint to Robert Price of the University
of California, Berkeley, that Deacon plagiarized his meme as a ‘sign’ for an
‘environmental niche’ theory, from his 2003 article “The Redefinition of Memes:
Ascribing Meaning to an Empty Cliché”, using it without appropriation for the content of his 2004 chapter ‘Memes as
Signs in the Dynamic Logic of Semiosis: Beyond Molecular Science and Computation Theory.’ [3]

Education
Lissack completed his BA in 1979 at Williams College, his MBA at Yale School of Management in 1981, and his DBA at
Henley Management College in 2000. [1] Until 1995, Lissack worked as an investment banker; after which he began
to work in the overlap of complexity theory and management or what he calls “corporate anthropology.”
In circa 1999, Lissack founded the Institute for the Study of Coherence and Emergence, which hosts a journal entitled
Emergence. [4]
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List, Friedrich
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In hmolscience, Friedrich List (1789-1846) was a German-born American economist
noted for his 1841 economic model—similar in theme to Hermann Gossen (1853)—
according to which “force” was the central concept in his model of the economy; his
ideas, supposedly, were influential to Henry Carey. [1] List, supposedly, had some type
of economic social gravitation theory (Ѻ) arguing that group actions could be studied in
terms of their distance from each other, their mass, and their consequent attraction or
repulsion.

Quotes
The following are representative quotes:
“The more a person learns how to use the forces of nature for his own purposes, by
means of perfecting the sciences and the invention and improvement of machines, the
more he will produce.”
— Friedrich List (c.1841) (Ѻ)

References
1. Scott, John. (2006). Social Theory: Central Issues in Social Theory (§Force and Energetics, pgs. 59-). Sage.
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Lister, Timothy
In hmolscience, Timothy Lister (c.1950-) is an American consultant noted, in business
thermodynamics, noted for his co-authorship of the 1999 book Peopleware, with its
loose thermodynamics arguments.

Overview
In 1999, Lister co-authored Peopleware with Tom DeMarco in which they theorize on
corporate entropy, posit a second thermodynamic law of management, and discuss
how certain people in companies are like free electrons. [1]

Education
Lister completed his AB at Brown University.

References
1. DeMarco, Tom and Lister, Timothy. (1999). Peopleware: Productive Projects and
Teams (section: Corporate entropy, pg. 99). Dorset House Pub. Co.

External links
● Tim Lister (about) – SystemsGuild.com.
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In literature, literary realism, or “realism
literature”, is literature that employs reality or
realism in its narrative, storyline, plots, and
morals, etc., as reality actually occurs.

Overview
On 23 Oct 1799, German polyintellect initiated
the subject of “literary realism”, when he
complained to his friend Friedrich Schiller about
the lack of realism in the work of French author
Prosper Crebillon (1674-1762); specifically,
according to Goethe:
“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.”

Left: Mark Twain’s 1884 The Adventures of Huckleberry Finns, an
example of American literary realism, which employs a way of speaking
truth and exploding worn-out conventions; thus profoundly liberating
and potentially at odds with society. (Ѻ) Right: Goethe's Elective
Affinities, the source of inspiration for the majority of most literary
realism authors, such as: George Eliot, Honore Balzac, and Benito
Galdos, to name a few.

Goethe, in short, stated to the effect that
Crebillion's writing is not realistic in the sense
that it is not based on the way that people
"react" to each other, according to the principles and outcomes of chemistry.

In 1809, Goethe published his physical chemistry based realism novella Elective Affinities, wherein each character is
considered to be a chemical, and each chapter is considered to be a different chemical reaction and or mechanism of
the grand reaction tale of the novel. In 1889, German natural science popularizer Wilhelm Bolsche, in his essay
“Goethe’s Elective Affinities in Light of Modern Science”, argued that the Goethe's Elective Affinities novel is realistic,
and a and is a pioneering work of literary realism, due to its portrayal of natural forces and psychology, and that it
should be seen as a predecessor to such realistic works such as George Eliot, who mentally absorbed the logic of
Goethe’s human chemical theory, and Honore Balzac, who likewise mixed affinity theory, chemistry, and passions
together in his works. [1] In 2010, Charlotte Bolsche, in her chapter section “Realism in Literature and the
Laboratory”, stated that the two leading realism authors are: Goethe (Elective Affinities, 1809) and his vicarious
student George Eliot (Middlemarch, 1872). Emile Zola also is counted among realism authors. [1] Others list French
writer Stendhal and Russian writer Alexander Pushkin as among literary realist authors. Spanish realism novelist
Benito Galdos’ 1887 Fortunata Y Jacinta, said to be based on Goethe's Elective Affinities relationship determinism
philosophy, together with Spanish novelist Leopoldo Alas’ 1885 La Regenta (The Judge's Wife) are said to be the most
popular and representative novels of Spanish literary realism. [3]

References
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External links
● Literary realism – Wikipedia.

Literature
In terminology, literature, from the Latin litteratura ‘writing’, refers to writings in prose or verse; especially those
having excellence of form or expression and expressing ideas of permanent or universal interest. [1]

Physical science infused literature
American science and literature scholar Lance Schachterle summarizes the basic catch of physical science based
novelists as follows: [2]
“Writers as diverse as Fowles, Barth, Updike, Vonnegut, Pynchon, Robins, DeLillo, Coover, Nabokov, Lem and Sikenick
employ concepts or metaphors from the physical sciences in their work. The first seven of these novelists are
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examined in Robert Nadeau’s Readings From the New Book on Nature: Physics and Metaphysics in the Modern Novel
(1981). More recently, David Porush has examined some of the same figures in his The Soft Machine: Cybernetic
Fiction (1985).”
(add discussion)

See also
● Literature chemistry
● Literature thermodynamics
● Literary realism
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Literature and
Chemistry: Elective
Affinities
In conferences, Literature and Chemistry: Elective Affinities
was a 27-28 October 2011 literature chemistry conference
that took place at the University of Bergen, centered
thematically on German polymath Johann Goethe’s 1809
physical chemistry novella Elective Affinities; and to a certain
extent some of the works of Italian chemist turned writer
Primo Levi. The poster to the conference is shown adjacent,
depicting (right) a chemical reaction occurring a beaker and
(left) some type of alchemical vessel, with the alchemical
marriage (see: Chemical Wedding) symbol on the vase; such
as is shown on British artist Wolfe von Lenkiewicz famous
2011 oil on canvas "Elective Affinities" painting.

Presenters
The three main presenters of relevance at this conference
seem to have been:
● Frode Pedersen | “Demonic Affinities: On Goethe's Die
Wahlverwandtschaften”
The poster for the 27-28 October 2011 Literature and
Abstract: “Goethe’s usage of the term ‘elective affinity’,
Chemistry: Elective Affinities literature chemistry
culled from Bergman’s 1775 De Attractionibus Electivis
conference, themed around German polymath Johann
(German translation, 1785), referred to the tendency of
Goethe’s 1809 physical chemistry novella Elective Affinities
certain chemical species to form pairs. When extended to
(see: Goethe timeline). [1]
the sphere of interpersonal relationships, as is done in
Goethe’s novel, this has implications for the view on the human as such. If persons behave like chemical species, their
behavior must to some extent be pre-determined, with no room for free will. Goethe’s thinking on these matters
must be viewed in relation to Schelling’s philosophy of nature, in which the sphere of nature and the sphere of
human consciousness are seen as continuous.”
This seems to have been an interesting presentation.
● Takaoki Matsui | “From Lavoisier to Dalton and Davy: Towards the Complete Decipherment of Goethe’s Elective
Affinities”
Abstract: “Goethe composed Elective Affinities as a satire on prominent scientists such as Newton, James Watt,
Joseph Priestley, Thomas Young, Marie Lavoisier and Count Rumford. Disguised as supporting characters, they
experiment with the so-called four elements – which are represented by the four protagonists – and bring them to
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death and separation (decomposition). The relationship of the protagonists symbolizes not only the law of chemical
affinities but also theories of astrophysics. The events in their estate suggest how the correspondence of macro- and
microcosm is transformed: The alchemical view of nature and human life was destroyed both by new discoveries in
astronomy and by physiological experiments of chemists and physicians.”
This presentation seems to have been complete distorted fiction, as none of this occurs in Goethe's mind, nor his
"best book" novella—it almost seems to be a remade fiction upon the original semi-autobiographical physical
chemistry based fiction, something akin to Tom Stoppard’s 1993 Arcadia remake. ; the entire argument here seems
seems to be a nearly made up fantasy of the Matsui, from who knows where? Beyond this, it is well known that the
one field Goethe never touched was astrophysics.
● Henrik Johnsson | “August Strindberg and the Chemical Language of Human Relations”
Abstract: August Strindberg (1849-1912) exhibits a lifelong interest in the natural sciences. In the 1890s he abandons
literature completely and instead tries to start a new career as a chemist. His attempts at making gold while living in
Paris are indicative of a world-view inspired by Ernst Haeckel's monism, and the monistic assumption that all matter
is interrelated continues to support Strindberg's perception of the natural world long after he has abandoned
chemistry and returned to writing fiction. The most notable imprint left by his scientific interests on his literary texts
is a metaphorical language, rooted in both chemistry and an older tradition of alchemy, which is used to describe
human relations. Lovers are described as having merged and become compounded individuals, active minds are seen
as magnetic batteries, the individual facing a religious crisis has his soul transmuted into "gold", the creations of an
author are termed homunculi. These and other examples illustrate how Strindberg incorporates the natural sciences
into his literary style and draws inspiration from chemistry and related disciplines when describing how humans
interact. In my paper I will elucidate the relationship between Strindberg's scientific interests and his attempts at
becoming a bona fide chemist, and examine how he uses a "chemical language" to express the unique qualities of
human relationships and the human condition.”
This seems as though it might have been an interesting presentation to listen to.

Note
Of curiosity, on 17 Aug 2011, American electrochemical engineer Libb Thims found about the conference, via Internet
searching, and quickly dispatched off an email to conference organizers Randi Koppen, Margareth Hagen, and
Margery Skagen that he would like to present and participate at the conference, but shortly thereafter was informed
by Koppen that:
“The deadline for paper proposals is now past, and with the number of proposals received already significantly
exceeding the maximum number of participants, we regret that we will not be able to accept any further proposals.”
The irony of the situation indeed! The only thing more ironic would have been if Goethe himself would have come
forward in time and been turned down as a presenter to this conference on his greatest work—Thims currently being
the world’s leading and greatest expositor of Goethe’s self-defined greatest theory (see: Goethe timeline).

Related
On 21-24 March 2013, The University of Sao Paulo, Brazil, is hosting a 5-day “Architectural Elective Affinities
Conference”, themed on the subject of “architectural elective affinities”, which they defined as a “complex borrowing
of the Weberian concept of elective affinities, namely the: attractions, interactions and similarities between
individuals or disciplines and fields of research—used as a tool for grasping the development of architectural forms in
the perspective of specific spatio-temporal structures.” The synopsis of the conference seems to be the following:
“The elective affinities operative between architectural history and other disciplines- such as literature, history,
sociology, anthropology, arts, including the photography and the cinema - have been lengthily debated in the past
years. The conference intends particularly to identify these affinities, looking from inside the discipline of
architecture.”
The conference seems to be digging around in the area of architectural thermodynamics; to some extent.
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In human chemistry, literature chemistry is the use
chemical theory, principles, laws or models in the
construction of a literary work or the study of the use
of chemistry used in literature. One of the best
representative passages form a literary work that
directly employs chemical theory as a model for
human interactions is found in the 1999 novel
Milton’s Progress by American author Forbes Allan in
which one of the characters states:
“People are like particles, they behave in groups as if
they were molecules in a test-tube.”
One character of the novel, a “Ilya Meiliakin”, is
modeled on Nobel Prize winning chemist Ilya
Prigogine, noted author of numerous social
thermodynamics theories.

Left: English physical chemist Philip Ball’s 2008 Chemistry World
article “Literary Reactions”, in which he gives a thorough overview
of the historical use of writers who use chemistry logic and models
Overview
as conceptual elements of the plot in literature, including: John
The relationship between literature and chemistry
Donne (The Comparison, c.1590), William Shakespeare (King Lear,
has a long history, reaching back to the time before
1606), Johann Goethe (Elective Affinities, 1809; Faust, 1832), Mary
the existence of chemistry as a scientific discipline, to Shelley (Frankenstein, 1818), Thomas Pynchon (Gravity’s Rainbow,
alchemy and natural philosophy, and to philosophers 1973), and Oliver Sacks (Uncle Tungsten, 2001). [5] Right: German
and poets like Epicurus, Lucretius, and in particular
writer Georg Schwedt’s 2012 Chemistry and Literature, which
Empedocles and his famous chemistry aphorisms.
covers similar ground, from Goethe’s Elective Affinities to Eco’s
“The Name of the Rose”. [11]

The first definitive mention of chemical theory
arguments in literature seems to have been made in an October 23, 1799 letter written by German polymath Johann
Goethe to his associate German author Friedrich Schiller, wherein Goethe criticizes the work of French author
Prosper Crebillon to the effect that Crebillion's writing is not realistic in the sense that it is not based on the reality
that people react according to the principles and outcomes of chemistry. The specific comment by Goethe, in this
letter, in which he first mentions the outlines of his soon-to-be theory-infused novella, is as follows: [7]
“There is no trace of the delicate verwandtschaft (affinity) through which they (his characters) attract and repel,
neutralize each other, separate again and re-establish themselves.”
In other words, in 1799, Goethe viewed the forces of personal relationships to be chemical forces, just as is chemical
affinity understood, in modern terms, to be the force or reaction. [7] Goethe was a first rate chemist in his own right,
having been conducting his own chemical experiments since the age of 19 and reading and doing research in
chemistry for over 40 years, even employing his own personal chemist, German chemist Johann Dobereiner as a
personal research assistant in later years. Goethe eventually transformed this theory into his 1809 novella Elective
Affinities, which is generally held to represent one of the most notable metaphoric explorations of chemistry; with its
suggestion of human connections as originating at a chemical level. [2]
In particular, a year before publication Goethe, who had been studying chemistry for a period of forty-years, told
his friend Friedrich Riemer that ‘his idea for the new novella was to portray social relationships and their conflicts
symbolically’, as in a, b, ac, abd, abcd, etc., a statement in reference to a Scottish physician and chemist William
Cullen’s 1757 pioneering development of chemical affinity reaction diagrams, versions of which formed the basis of
Bergman's reaction diagrams, made by Swedish chemist Torbern Bergman in 1775 in utilized by Goethe as models for
human relationships in the construction of the 36 various chapters to his novella. In the famous chapter four, Goethe
assigned the following Bergman-style letter chemical symbols to each character in the novella:
Symbol

Person

A

Charlotte

B

Eduard

Verbal assignment

‘Provided it does not seem pedantic,’ the Captain said, ‘I think I can briefly
sum up in the language of signs. Imagine an A intimately united with a B,
so that no force is able to sunder them; imagine a C likewise related to a D;
now bring the two couples into contact: A will throw itself at D, C at B,
without our being able to say which first deserted its partner, which first
embraced the other’s partner.’
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C

Captain

D

Ottilie

‘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.’

To go through the prime example (as depicted below right) of this logic used by Goethe, in the first chapter, the
Eduard B and Charlotte A, considered purely as chemical entities, in the mind of Goethe, are bonded together in dull
marriage, signified by the Cullen-notation of the bonding bracket “{“, who in turn invite their friend the Captain C to
their estate to visit, where upon arrival Eduard B and the Captain C rekindle their old friendship, displacing Charlotte
A from her bond with Eduard.
In technical terms, if chemical species
A and B are attached in a weakly bonded
chemical union, signified by the bonding
bracket “{“, ordered such that if species C
were introduced into the system, the
greater affinity preference of B for C
would cause or rather work to force B to
displace A and to thus form a new union
with BC, which equates to the following
in modern terms:
▬▬▬AB

+ C → BC + A

Goethe ingeniously steps through thirtysix of these types of human chemical
reactions in his novella. In commentary
on the application of this type of logic,
Goethe declared:
“The moral symbols used in the natural
sciences are the elective affinities
discovered and employed by the great
Bergman.”

What Goethe did, ingeniously, was to arrive at the view that humans are evolved
chemicals that react together according to the same laws that govern smaller
chemical entities and, based on this view, used Cullen's 1757 dart-arrow reaction
diagram method, as found Bergman's reaction diagrams (1775), to explain
human relationships as being larger versions of chemical reactions, governed by
the principles of affinity chemistry, as captured in the logic of Bergman's affinity
table (a 59-column 50-row affinity table), and in doing so wrote out a 36-chapter
novella, based on this logic, in which each chapter is a different description of a
human chemical reaction, a task which brings validity-closure to Goethe's longstanding title as being the greatest genius of all time.

Goethe here is referring to Bergman's
great 1775 chemistry textbook A
Dissertation on Elective Attractions. [11]
In other words, what is moral or amoral, in Goethe’s view, is a point of view inherent in the laws of chemistry
according to which species react. French writer Stendhal in his 1821 treatise On Love uses the model of
crystallization to explain the process of falling in love, wherein the previously noticed imperfections of one’s newly
forming mate slowly disappear and in many cases become marks of perfection and beauty. Stendhal described the
process of twig crystallization as such:

"In the salt mines, nearing the end of the winter season, the miners will throw a leafless wintry bough into one of the
abandoned workings. Two or three months later, through the effects of the waters saturated with salt which soak the
bough and then let it dry as they recede, the miners find it covered with a shining deposit of crystals. The tiniest twigs
no bigger than a tomclit’s claw are encrusted with an infinity of little crystals scintillating and dazzling. The original
little bough is no longer recognizable; it has become a child’s plaything very pretty to see. When the sun is shining
and the air is perfectly dry the miners of Hallein seize the opportunity of offering these diamond-studded boughs to
travellers preparing to go down to the mine."
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He then employed this model to explain
the transformation that occurs when two
people fall in love. "When we are in
Bologna, we are entirely indifferent; we
are not concerned to admire in any
particular way the person with whom we
shall perhaps one day be madly in love
with; even less is our imagination inclined
to overrate their worth."

In 1818, French writer Stendhal took a recreational trip to the Slazburg salt
mines with his friend Madame Gherardi, wherein they discovered the
In a word, in Bologna “crystallization” has phenomenon of salt "crystallization", in which a plain unattractive twig slowly
not yet begun. When the journey begins, transforms into a vision of shimmering beauty, in the eye of the beholder; a
love departs. One leaves Bologna, climbs model which he he later used it as a metaphor for the mental-visual
the Apennines, and takes the road to
transformation process of falling in love, a process detailed by Stendhal
metaphorically on the back of a playing card (above) while speaking to Madame
Rome. The departure, according to
Gherardi, of a plain sight turning into a beautiful sight over the course of the
Stendhal, has nothing to do with one’s
journey. This chemical model was used in his 1821 literature treatise On Love.
will; it is an instinctive moment. This

transformative process actuates in terms
of four steps along a journey: first admiration, second acknowledgement, third hope, and forth delight. [1] English
chemist Humphry Davy, noted for his 1813 theory of modelling man as a "point atom" or point center of force, had a
direct influence on English romantic movement writers William Wordsworth and Samuel Coleridge. In the epic 1869
novel War and Peace, Russian writer Leo Tolstoy utilized chemical thinking in his passage:
“A particle of matter cannot tell us that it is unconscious of the laws of attraction and repulsion and that the law is
not true; but man, who is the subject of history, says bluntly: I am free, and am therefore not subject to laws.”
Tolstoy was said to have learned of the human particle view of people (or human molecule view) from Henry Buckle.
[4] In the 1880 essay “The Experimental Novel”, French writer Emile Zola stated that his great source of inspiration as
a novelist was French physiologist Claude Bernard, who studied the chemistry of the body. Other authors who have
treated and explored alchemy and chemistry are E.T.A. Hoffmann, Mary Shelley, Alphonse Esquiros (1840), Edgar
Poe, Charles Dickens, Ivan Turgenev, William Yeats, James Joyce, August Strindberg, Marcel Proust, Honore Balzac,
Emile Zola, Isaac Asimov, Thomas Pynchon, John Updike, not to mention philosophers as different as Auguste Comte,
Carl Jung, and Gaston Bachelard. [2] In the 1991 philosophical work Lila: an Inquiry into Morals, American philosopher
Robert Pirsig gives a decent summary of chemical perspective of existence:
“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?”

Reactions
Reactions to the use of chemical theory as models
for human passions and existence in literature have
always been met with resistance, much of which
results from the religious implications of the work.
As German poet and writer and Goethe’s neighbor
Christoph Wieland commented in an 1810 letter to a
friend, which he said should be burnt after reading,
he described Goethe’s Elective Affinities as a “truly
horrible work” and considered the modeling of
humans as chemicals to be "nonsense and childish
The 1996 film version of German polymath Johann Goethe's
fooling around". Wieland’s main objection was said Left:
1809 Elective Affinities, the most explicit and direct use of chemical
to be about the radicalness of its Christianity.
theory in literature ever attempted. Right: An opening scene from

Scholars

act II of a November 1998 performance Tom Stoppard's 1993 Elective
Affinities remake play Arcadia done at Willamette University Theater.
[6]

Research scholars in this field of the study of the
overlap of chemistry and literature include: Claus
Bock, Jeremy Adler, Astrida Tantillo, Kevin Yee, Karl Fink, Philip Ball, possibly Bruce Clarke, to some extent, among
others. In the 1942 article “Alchemy and Chemistry in Literature” American chemist Eugene Blank summarized the
use of chemical topics as literary themes from the days of alchemy to the present, the foremost examples he cites
being Ralph Emerson (IQ=155), Johann Goethe (IQ=230), and Honore Balzac (IQ=155). [8] In 1998, Jack Stocker
published Chemistry and Science Fiction, which gives some type of summary of the use of chemistry in literature, film,
and television; although it mostly seems to be a rehash of the various works of Isaac Asimov and Thomas Pynchon’s
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popular 1973 Gravity’s Rainbow, to a large extent. [10] The 2002 three-page "Chemistry" entry by American physical
organic chemist and science historian Stephen Weininger, in the Encyclopedia of Literature and Science, citing Jeremy
Adler’s detective work on Goethe’s version of human elective affinities (Romanticism and the Sciences, 1990) and
Jack Stocker, seems to be one of the first encyclopedia-style summaries of the use of chemistry in literature. [9]
American physical chemist Philip Ball's 2008 Chemistry World article "Literary Reactions" is a more recent example of
an attempt to summarize the on-growing field of "literature chemistry" [5] In 2010, American organometallic chemist
Jay Labinger, noted for his 1995 Society for Literature and Science paper "Metaphoric Usage of the Second Law:
Entropy as Time's (double-headed) Arrow in Tom Stoppard's Arcadia", published a decent nine page section on
"Chemistry" in the Routledge Companion to Literature and Science, which notably also contains a sister section on
"Thermodynamics" written by John Bruni. [13]

Conferences
In 2011, at the University of Bergen, the British Society for Literature and Science, hosted an interdisciplinary
conference entitled “Literature and Chemistry: Elective Affinities”, on the overlap of uses of chemistry in literature,
and vice versa to some extent. [2]

Other
French protein thermodynamicist Joel Janin states that American J.D. Salinger, in some of his short stories (similar to
Janin’s 1996 article title “For Guldberg and Waage, With Love and Cratic Entropy”), was an “alchemist of psychology
like Goethe”. [12]

Films
In study of chemistry in films, the generalized effect of interpersonal chemistry, particularly couple chemistry, as
discussed by American film studies professor Martha Nochimson, in her 2002 book Screen Couple Chemistry, is an
"energy issue". To exemplify the idea of "good chemistry", according to Nochimson, film provides for a means to
capture human chemical reactions on film. The undeniable chemistry seen and felt between classic silver screen
stars, such as Fred Astaire and Ginger Rogers or Katharine Hepburn and Spencer Tracy, according to Nochimson,
generates a kind of “raw energy” in which the relationships themselves become “freestanding energy vortexes”
where couples become bigger than the films they made. What is good in contrast to what is bad (or evil) in chemistry,
however, is a thick subject; generally having to do with spontaneity and the direction of energy flows. [3] A few
representative film quotes are shown below:
“Love is a romantic designation for a most ordinary
biological process—or, shall we say, chemical—process
… a lot of nonsense is talked and written about it.”

“I miss her smell, and the way she tastes. It’s a
mystery of human chemistry and I don’t understand
it, some people, as far as their senses are concerned,
just feel like home.”

Greta Garbo
(1905-1990)
Swedish actress
Ninotchka (1939)

John Cusack (1966-)
American actor
High Fidelity (2000)
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See also
● Human chemistry (books)
● Literature thermodynamics
● Music chemistry
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Literature thermodynamics
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In human thermodynamics, literature
thermodynamics is the use of or study of
thermodynamic theories, laws, or
concepts in a piece of literary work.

Overview
In literature thermodynamics, a
commonality is the use of the metaphor of
entropy, and the second law of
thermodynamics, in particular, to describe
the end of times, according to the 1988
Dictionary of Literary Themes and Motifs,
is a common motif in fiction; which is
summarized quite well by American
literature theorist Lois Zamora as follows: Left: the 1953 book House of Entropy by Roy Sheldon, with the tagline: "they
were a strange—uncanny … a people controlled by a fabulous brain.” Center:
[11]

the 1981 science fiction book The Entropy Tango by Michael Moorcock, in
which which entropy is associated with identity failure, particularly in the inner
city where the presentation of the self in everyday life is a form of theatre. [7]
Right: the 2004 book The Dialogues of Time and Entropy by Aryeh Stollman.

“A contemporary variation on the
apocalyptic vision is provided by the
metaphor of entropy. Like apocalypse,
entropy is an eschatological vision; it is based on the second law of thermodynamics, which describes the gradual
leveling of energy in the universe and the molecular equilibrium called heat death at the end of the process. Entropy
posits a world moving toward its extinction inexorably and irreversibly; the end is not to be orchestrated with the
great crescendo of apocalyptic cataclysm but rather with the decrescendo of entropic chaos. This eschatology is far
more pessimistic than conventional apocalyptic eschatology. The end is not caused by man’s action and God’s
reaction, but is produced by decomposition, disintegration, and gradual loss of energy and differentiation.
The anthropomorphism of the traditional apocalypse, with it implicit sense of purposeful history responding to
human as well as to divine actions, yields to the bleak mechanism of a purely physical world that is irreversibly
running out of energy. Whereas the apocalyptic vision sees a causal relationship between past, present, and future,
the law of entropy, when applied to human affairs, negates such rational, temporal continuity. History does have a
direction as it moves towards heat death, but it admits not human influence, no logical relationship between cause
and effect. The use of the metaphor of entropy to describe the end of times appears through the fiction of Thomas
Pynchon, William Burroughs, Norman Mailer, and James Purdy.”

Authors
See main: LT pioneers

A short listing of authors who, in one way or another, have used thermodynamic logic or concepts, such as affinity,
entropy, or heat, in their writings include:
● Johann Goethe - 1809 scientific novella Elective Affinities (although this is pre-thermodynamics).
● Isaac Asimov - 1956 second law themed short story The Last Question concerning heat death.
● Thomas Pynchon - 1960 short story "Entropy" and the 1966 novella The Crying of Lot 49.
● Aldous Huxley - 1962 book The Islandas well as ideas onhuman entropy.
● Pamela Zoline - 1967 controversial short story “The Heat Death of the Universe”.
● Tom Stoppard - 1993 play Arcadia (themed on Goethe's Elective Affinities).
● Vonda McIntyre - 1981 novel The Entropy effect.
● Peter Freese - 1995 articles and books on the use of entropy and apocalypse in fiction.
● Forbes Allan - the 1999 book Milton's Progress, with use of the term "human thermodynamics".
among others.

Shakespeare
A certain amount effort has been devoted to the dissect the work of English author William Shakespeare (1564-1616)
thermodynamically. The 1994 book Linguistic Entropy in Othello of Shakespeare by Indian literary theorist Narasimha
Ramayya mixes physics with literature and devotes a considerable amount of text to ferreting out a concept he calls
“linguist entropy”. [12] Another example is author Frederick Turner's 1999 claim that Shakespeare anticipates the
second law in sonnets. [1] This however, is a dubious assertion on the logic that heat in Shakespeare's day (see:
entropy models) was a mix of the "sulphur combustion model" Paracelsus and the Promethean heat (mythology
model), the latter of which Shakespeare wrote about (as being the seed of life); and neither of had any type of
mathematical formulation of heat (which only began to occur after Isaac Newton and his 1686 Principia). [1]

Overview
In 1967, American physics historian Stephen Brush, "in his remarkable study of how themes in thermodynamics are
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echoed by trends and fashions in nineteenth-century art and literature", has said that his biggest surprise was to
learn, early in his research, that he was pioneering nearly virgin territory, where no scholarly foot had trod. [4] A 1995
New York Magazine cover of Norman Mailer (1923-2007) on the review of his new book Portrait of Picasso as a
Young Man, in which, supposedly, he revisits is favorite question, as the cover story tagline states, “how sex and ego
and an entropic world are transformed into great art.” [9] In 1999, in the novel Milton’s Progress, by Forbes Allan, we
find a conversation between a character named John and a Dr. Snipe, along with references to a “Ilya Meiliakin” (a
play on Belgian thermodynamicist Ilya Prigogine) concerning human life, which is described as “the most effective
multiplier of entropic decay in the universe”, and man’s quest to understand his function in the scheme of things: [2]
“It’s just human thermodynamics, my friend,” John said stiffly, “you’re inside the jaws of laws beyond your ken.”
That’s an acer poem, he decided, which nicely sums up the plight of humankind and the worthlessness of being.
“Maybe I’ve stumbled upon a new law of physics!” it flashed on him suddenly: “—that life-driven anti-entropic
processes are an integral component of all the second law activities and provide an engine with which to accelerate
the overall degradation of energy into heat! … Or would that be a ‘fourth’ law of thermodynamics? …”
Other noted science fiction or nonfiction books and works in which entropy plays a major theme include: Robert
Silverberg’s “In Entropy’s Jaws” (1971) and Michael Moorcock’s The Entropy Tango (1981). [6] In their 1994 book
Literature and Science, authors Donald Bruce and Anthony Purdy spend considerable time discussing the use of
entropy, thermodynamics, dynamical systems, chaos theory, such as developed by Ilya Prigogine, in literature. [5]
American novelist Norman Mailer (pictured adjacent), according to literary theme theorist Tony Taner, is one of slew
of authors, such as: Saul Bellow, John Updike, John Barth, Walker Percy, Stanley Elkin, Donald Barthelme, and Thomas
Pynchon, who frequently use the term “entropy”. [10] The following quote from the 2008 book The Entropy of Aaron
Rosclatt, pictured below, by Canadian writer James Sandham gives an idea of a common theme found in literature
thermodynamics: [3]
“The confrontation of youth’s crisp idealism with reality the reality that life is not so easily understood or tamed, and
that, despite our best efforts, we are all inevitably subject to the slow slide into entropy.”
Pamela Gossin's 2002 Encyclopedia of Literature and Science, likewise, devotes a considerable partition to outlining
the historical use of thermodynamics in literature. [8] Recent literature thermodynamics researchers include:
Katherine Hayles, William Paulson, Bruce Clarke, Barri Gold, and Allen MacDuffie.

See also
● Literature chemistry
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Liveing, George
In science, George Liveing (1827-1924) was a English chemist noted for his 1885
Chemical Equilibrium the Result of Dissipation of Energy, an early theoretical book in
the development of the science of modern chemical thermodynamics. [1]
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Living
In terminology, living , from the proto-German liben, from proto-Indo-European leib- ‘to remain, continue’ (Ѻ), as
contrasted with non-living, is an adjective of the defunct theory scientific term “life” (see: defunct theory of life),
according to theory of life, as in “having life”, “condition of being alive”, depending.

Discussion
In 1966, English geneticist Francis Crick, in his Molecules and Men lectures on the demise of vitalism, opening to the
following position: [1]
“It is notoriously difficult to define the word ‘living’. In many cases we all know whether something is alive or dead.
You are ‘alive’ cats and dogs alive; whereas a rock or a pane of glass is dead. But the word ‘dead’ is a bad one,
because it implies that the object was once alive and is now dead. It is interesting that there is no simple word for
something that is not alive and never has been. In the old game, the question was ‘Animal, Vegetable, or Mineral?’
and the word ‘mineral’ does not service for the sense we want.”
Here we see Crick using the classic "rock vs. human" comparison to get a handle on his argument.

Defunct synonyms
The list of living “[blank]” defunct terms are as follows: living being, living chemical, living creature, living energy,
living force, living matter, living molecule, living organism, living state, living system, and living thing.
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See also
● Life terminology upgrades
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Living being
In terminology, living being is an oft-used loaded expression, used to define a
person, animal, or other life form, as both "alive" and “being”, both
metaphysical conceptions.

Overview
In 1997, Russian physical chemist Georgi Gladyshev, in his Thermodynamic
Theory of the Evolution of Living Beings, posited that thermodynamics
understands both "being" and "life" as something (a) some thing that exists and
(b) that each of these has arisen in the course of evolution from atoms and
molecules. [3]

Quotes
The following are related quotes:
“Is it necessary to regard the demon as a living being?”
— Hendrick van Ness (1969), Understanding Thermodynamics [1]

Georgi Gladyshev's 1997 book positing
the existence of "living beings." [3]

“The challenge of being a living being is much more demanding than the challenge of being a refrigerator. What
Schrodinger is pointing to here is the bearing of the entropy principle, or the second law of thermodynamics, on the
characterization of living beings.”
— Srdan Lelas (2002), Science and Modernity [2]

See also
● Being and becoming
● Heraclitus vs Parmenides
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Living chemical reaction
In terminology, living chemical reaction, as opposed to a nonliving chemical reaction, refers, hypothetically, to a
“chemical reaction” that is “alive”.

Overview
In 1925, Gilbert Lewis, in his §7 “Non-Mathematical Sciences”, of his Anatomy of Science, attempted to digress on the
what he referred to as the “missing link connecting the animate with the inanimate”, i.e. connecting the evolution of
“living organisms” originating from chemicals governed by physics, chemistry, and thermodynamics; after discussing
how crystals have the power of reproduction, autocatalysis, and other standard “emergence” patch solutions, he
ruminates on whether him writing a book was but a “chemical reaction”, the gist of which is as follows: [1]
“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,
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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.”
Here we see Lewis is vexed. In his §8 “Life, Body and Mind”, however, leaves the solution to await a future science:
“The science of physics rests on the postulate of determinism; the science of biology, unless it is to ignore
deliberately the phenomenon of behavior, must abandon this postulate and substitute therefor a postulate of choice
or freedom. Perhaps our genius for unity will some time produce a science so broad as to include the behavior of a
group of electrons and the behavior of a university faculty, but such a possibility seems now so remote that I for one
would hesitate to guess whether this wonderful science would be more like mechanics or like a psychology.”
In circa 2006 to 2009, Libb Thims, prior to arrival of the defunct theory of life solution, similar to Lewis, was stuck on
the origin of life problem, with ideas such as Stuart Kauffman’s auto-catalytic closure floating around as tentatives;
the crux issue that broke the mold, in Thims’ mind, was the idea of a “magical” so-to-say “living” or start-of-life
chemical reaction, aka a magical Miller-Urey like "spark day", however complicated, that would have had to exist at
one second (or day) some 3.85 billion years ago. All reactions, however, hydrogen atoms reacting together to
eventually form humans reacting together, are of the following form:
A+B→C+D
or
Reactants → Products
or other variations along this basic model ; all connected together via one long continuous “mechanism” (or chemical
mechanism), big bang to present, according to which if one were discerning enough, e.g. Laplacian demon, could
write out the entire mechanism, step, by step, by step, etc., up to the present day. If “life”, as an actual real
measureable physical concept—as opposed to metaphysical concept, e.g. ether, or religio-mythology concept, e.g.
spirit—were to exist, then it would have to one of the mechanism “steps” would have had to quantified by some type
of magical “free energy” change measurement, which is an untenable position of logic to hold, therefore life does not
exist; something along the lines as follows:
Nonliving

Nonliving

Nonliving

?

Living

Living

Living

Reactants →
Products

Reactants →
Products

Reactants →
Products

Reactants →
Products

Reactants →
Products

Reactants →
Products

Reactants →
Products

which, when chemical thermodynamics is applied to the problem, leads to nonsensical results, absurdities, etc., and
therefore must be jettisoned as defunct religio-mythology.

Quotes
The following are related quotes:
“The animal cell, which is called ‘alive,” is simply a living chemical reaction—or more exactly a living oxidation of
carbon—that is to say, an oxidation of carbon which has organized itself by the creation of services of entry and exit
of materials of reaction, precisely as we organize our factories industrially.”
— Ernest Solvay (1910) “The Living Body as a Factory” (Ѻ), Lecture to the Belgian Association of Engineer; in: Revue Scientifique,
Paris Dec 3.

“Nonliving chemical reactions are driven by thermodynamics (heat) explore the possibilities open to them in an
ergodic fashion—that is, by a process in which every exploratory sequence is the same. Life, on the other hand,
explores its possibilities through evolution. It accumulates information—first in genes, then in memory—to help
guide its search down narrower and more productive paths. How and when did information come to dominate the
energetic processes of the physical world, and in doing so give rise to life?”
— Robert Frenay (2006), Pulse [2]
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Living energy
In terminology, living energy is defunct term (see: defunct theory of life), often seen in new age, referring to a
hypothetical type of energy associated with living beings, living systems, living matter, or living organisms. The term is
basically a synonym of vitalism, living force, elan vital, among other defunct terms. In 1999, American scientist Gary
Schwartz and Linda Russek, in their The Living Energy Universe, append a section on the second law of
thermodynamics in terms of the Humpty Dumpty paradox, arguing that science has never been able to explain how
Humpty Dumpty was build in the first place based on random events. [1] In 2006 American consultant Marguerite
Callaway, employs the term living energy in business chemistry theory. [2] The term ‘living energy’, for the most part,
seems to capture an attempt to reconcile or blend spirituality and residual religious ideas in with science, as in
“spiritual energy”. [3]
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Living fire
In hmolscience, living fire, as can be compared to newer variant "living flame",
refers to []

Heraclitus
The concept of “living fire” seems to have first arisen in the work of Heraclitus;
the following are his main discussions of this point of view:
“This world order, the same for all beings, was created neither by gods nor by
humans; rather, it was always and is and will be eternal living fire kindled in
measures and quenched in measure.”
— Heraclitus (c.470BC), Diels translation [1]

In 1967, Eugen Fink, in discussion with Martin Heidegger, comments on this:
“At first we interpret only the second half of the fragment. Lightning, we could
say, is the sudden fire, the sun is the fire in orderly passage of the course of
time, but πυρ αειςωον [eternal living fire] is something we do not find in the
phenomenon like the lightning and the sun.”
(add discussion)
Another variation of the translation is as follows:

Title page of Erwin Chargaff’s 1978
Heraclitean Fire, which gives an ideal
of Heraclitus’ notion that the sun was
“alive” in some sense, comprised of a
“living fire” or fire principle of life, so
to say. [3]

“The universe, that is the all, is made neither of gods nor men, but ever has been and ever will be an eternal living
fire, kindling and extinguishing in destined measure.”
— Heraclitus (c.470BC) [2]

On "fire", in general, Heraclitus held the following view:
“All things are an exchange for fire, and fire for all things … the transformations of fire are, first of all, sea; and half of
the sea is earth, half whirlwind.”
— Heraclitus (c.470BC) [1]

(add discussion)
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Living flame
In hmolscience, living flame is the
paradoxical conceptualization of a
flame or fire that is alive.

3100BC

400BC

1586

Overview
The etymology of the notion of a living
→
→
flame arose predominately in Egypt, in
circa 3100BC, centered around the
question of the origin of life, with the
advent of Anunian theology, centered
around the Heliopolis creation myth, of
Ra
Phoenix
Living Flame
the sun in the form of a god "Ra" being
An overview of how the the notion of a living flame arose in the 3100BC Heliopolis
born out of the a rising land mound
creation myth theory of the sun bursting forth out of the pyramids being carried by
called the "Nun" following the
a bird in its daily journey through the sky, became re-conceptualized by Herodotus
primordial original flood "Ab" that
(400BC) as the story of the phoenix, which by the 16th century began to become repreceded everything, from which
to the affect that life had something to do with heat, a logic that
humans, animals, and plants derived, conceptualized
promoted various animal heat theories, many times often intertwined with notions
according to firstly the theory of the
of soul, spirit, or karma, depending; up to modern times with thinkers such as
Ennead or god family of nine. [6] This American physical chemist George Scott, in his Atoms of the Living Flame (1985),
sun bursting forth out of a land mound speculating about the conflicting issue that atoms and molecules do not have a free
carried by a bird became rewritten by will, whereas humans, as molecules, are supposed to have a free will, according to
Greek historian Herodotus (400BC) as the Egyptian theory of the soul, as passed down to us as children through the ages,
which we conceptualize as underlying ethics and morality, and that humans are
the story of the phoenix. One of the
supposedly "alive", which is a term foreign to modern chemistry and the physical
first documented statements of the
sciences, as thinkers such as Charles Sherrington (1935) and Francis Crick (1966)
notion of a "living flame" is found
have paradoxically explained.
inscribed on the walls of the circa
1400BC Tomb of Paheri, an Egyptian governor of the Latopolite nome in the reign of Thutmose III (1479-1425BC), as
Wallis Budge describes him, or a scribe of the treasury and also a mayor of the towns of Nekheb and Iunyt (El-Kab and
Esna) acting during the reign of Thutmose I (1506-1493BC) to the reign of Queen Hatshepsut (1479-1458), as Miriam
Lichtheim describes him. [1] Paheri’s “The Prayer for Offerings” reads as follows: [2]
An offering given by the King to Amun
Lord of Thrones-of-the-Two-Lands
King of eternity, lord of everlastingness,
Ruler, lord of the two great plumes,
Sole one, primordial, eldest
Primeval, without equal
Creator of men and gods,
Living flame that came from Nun,
Maker of light for mankind;
And Nekhbet, the White one of Nekhen,
Mistress of heaven, lady of the Two lands;
And Osiris Khentamentiu,
Lord of Thinis, great in Abydos;
And Hathor, mistress of the desert,
Strong of heart among the gods,
And Ptah-Sokar, lord of Shetyt.
Anubis, lord of Rostau,
And the Enneads, great and small.
The inscription goes on; followed by another entitled “The Life in the Beyond”, with speculations about the ba (soul)
and the ka (spirit), followed by “Paheri Recalls his Blameless Conduct”, about his good conduct in existence, and “The
Appeal to the Living”.
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In 1586, Spanish mystic John of the Cross produced a four stanza poetic work entitled “The Living Flame of Love” (Ѻ),
elaborating, supposedly, on a “greater intimacy, as the soul responds to God's love”: (Ѻ)
1. O living flame of love
That tenderly wounds my soul
In its deepest center! Since
Now you are not oppressive,
Now consummate! if it be your will:
Tear through the veil of this sweet encounter!
2. O sweet cautery,
O delightful wound!
O gentle hand! O delicate touch
That tastes of eternal life
And pays every debt!
In killing you changed death to life.
3. O lamps of fire!
in whose splendors
The deep caverns of feeling,
Once obscure and blind,
Now give forth, so rarely, so exquisitely,
Both warmth and light to their Beloved.
4. How gently and lovingly
You wake in my heart,
Where in secret you dwell alone;
And in your sweet breathing,
Filled with good and glory,
How tenderly You swell my heart with love.
In 1936, George Gray, in his “Machines Which Imitate Life” article, stated the following: [5]
“In some instances the potassium concentration within the cell is forty times that of the medium outside, and yet the
flow of ... It goes to show, they said, that in the cell there is something outside the sway of chemistry and physics,
something that can outwit the second law of thermodynamics and attain upstream motion in a world where the
order of energy changes seems everywhere downstream.
Endocrinologists, and other biological adventurers are trying various arts and medicinals to see if they can add any
days, months, or years of lucid flame to life’s brief candle. Candles, like men, are subject to accident and may be
snuffed out. Like men, they are subject to the second law of thermodynamics, and even if no accidents befall, they
burn out. The accidents to which human bodies are liable range all [] ... which by chance happen to make contact
with the child, and both extinguish a living flame which but for their presence would continue uninterrupted.”
In circa 1960, English-born American philosopher Alan Watts stated the following: [3]
“A living body can be likened to a flame or a whirlpool. The shape alone is stable. The substance is a stream of energy
going in at one end and out at the other. Life’s purpose to maintain and perpetuate itself is understandable as a
physico-chemical phenomenon studied by the science of thermodynamics. We are temporarily identifiable wiggles in
a stream that enters us in the form of light, heat, air, water, milk …. It goes out as gas and excrement—also as semen,
babies, talk, politics, war, poetry, and music.”
In 1985, American physical organic chemist George Scott published his Atoms of the Living Flame: an Odyssey into
Ethics and the Physical Chemistry of Free Will, a semi-modern atomic theory based rehashing of what is found in the
Paheri inscriptions, i.e. in respect to free will theory, choice, and moral weight of that choice, as ethics are taught
presently, albeit in a physical chemistry sense. [4]

See also
● Living chemical
● Living energy
● Living force
● Living matter
● Living state
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Living force
In science, living force, aka vis viva, is a 17th century theory that perfectly elastic colliding spheres possess a
conserved property, quantified by the value of the mass of the object times its velocity squared, mv², which into the
19th century was extrapolated or molded into the theory that what distinguishes “life”, animates “living beings”, and
initiated the origin of life is special physical or in some variations metaphysical “force”, distinct or in some way from
the standard forces of nature or unified force of the universe.

History
The etymology of the concept of “living force”, in its original sense of the definition, seems to have originated in 1686
coining of the term “vis viva”, which is Latin for living force, German mathematician Gottfried Leibniz, in regard to
Dutch physicist Christiaan Huygens’ mathematical quantity mv², and the postulate or rather experimental finding that
this quantity is conserved during inelastic collisions of hard spherical balls. In 1847, English physicist James Joule, in
his lecture “On Matter, Living Force, and Heat”, was employing the term ‘living force’ explicitly to mean ‘the force of
bodies in motion’. Historically, says Joule, ‘the force possessed by moving bodies is termed by mechanical
philosophers vis viva, or living force.’ Curiously, in this historical lecture, which is given in the reading room of a local
library, Joule uses the term living force to argue from a quantitative physics point of view, having done a numerous
experiments on this topic, that the premise of a “conserved” un-destroyable living force can be used to explain or
give support to the Biblical genesis creation myth to the effect that following the great deluge, which Joule says
occurred 4000 to 6000 years ago, the friction occurring between the water and the wind over this interval of time
does not annihilate the living force, but rather: [1]
“Wherever living force is apparently destroyed, an equivalent is produced which in process of time may be
reconverted into living force. This equivalent is heat. Experiment has shown that wherever living force is apparently
destroyed or absorbed, heat is produced.”
This is one of the first statements of the mechanical equivalent of heat, the forerunner to the concept of energy and
the tricky-to-explain as well as conceptualize unit of the "joule", the unit of energy, work, and heat. In the years to
follow the publication of English naturalist Charles Darwin’s 1859 Origin of Species, a blend of Bible-themed origins of
life soon followed. In 1886, Alexander Hall, in his The Problem of Human Life, stated the following:
“According to Darwin's view, logically and consistently carried out (not illogically as he describes the process of
evolution), god, in breathing into one protozoan such living force and mental power, absolutely transferred a
sufficient fraction of his own intelligence and vitality to stock the whole realm of living organisms which should
afterwards arise is the lineal descendants of that first imperfectly developed animal.”
Some time thereafter, the living force theory of animal motion seem to have migrated over to explain human motion
in terms of living force. Many new age publications can be found promoting this viewpoint with abandon.

Jedi religion
In 1974, American philosopher Carlos Castaneda, penned his Tales of Power, wherein, based on his own experience
of taking peyote (a "power plant"), the lead character, the "apprentice" communicates with his two alter-egos, a Don
Juan (bright side) and Don Genero (dark side), two types of luminous beings, while high, in the desert, envisioning the
ability to levitate things, such as rocks, therein philosophizing about the universe, being, and awareness; all the while
ruminating on a derivative of the fundamentals of the Yaqui Indian religion-philosophy. [3]
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In 1977, American writer George Lucas, after reading Castaneda's Tales of Power, reformulated parts of this into his
now-famous film Star Wars, introduced the concept of the “force” and the “living force”, a "dark side", the aim to
restore "balance" in the universe, wherein the part of Luke, the apprentice, in the swamp talking to Obi-Wan Kenobi
(the bright force, i.e. Don Juan) and Darth Vader (the dark force, i.e. Don Genero). The force, in the film, is described
by as follows:
“The force is what gives a Jedi his power. It's an energy field created by all living things. It surrounds us, penetrates
us, and binds the galaxy together.”
— Obi-Wan Kenobi (1977) [4]

“You must feel the force around you.”
— Yoda (1977)

This basis of understanding has created a belief system, for many people, so much so that, in 2001, in a UK census,
supposedly as a joke, on in many cases a true identification, some 390,000 people, or 0.7% of the population,
identified as Jedi in religion. [5] The general Lucas-Castaneda force model is in need of a thorough Beg analysis.

Difficulties
The first to make a general objection to "living force" models was the Helmholtz school and their famous anti-vitalism
pledge:
“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.”
— Emil Reymond (1842), written in collaboration with Ernst Brucke; soon after, Helmholtz and Karl Ludwig joined in (see:
Reymond-Brucke oath), and as legend has it they each signed it with their own blood

This is a step in the right direction; but not a full jump to the abandonment of the concept of "life" as a whole, which
is something that would take another century (see: life does not exist). If they would have referred to the forces
active "between" organisms or moving organisms, that would have been a whole different ballgame; an assertion
that would have butted heads directly with theological theory.
The first to take issues with the term "living force" or "live force", as thermodynamics would see things, was Italian
engineer Vilfredo Pareto, but he did so only in passing, and the end of his large four-volume treatise, suggesting that
one should consult a standard textbook on thermodynamics:
“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 (1912), Treatise on General Sociology [6]

(add discussion)
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Living matter
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In science, living matter, as compared to dead matter, is an oft-used defunct
term (see: life terminology upgrades) referring to matter that is alive or in
possession of the properties of life.

Overview
The term "living matter" seems to date back to at least the 17th century. In
1908, English physiologist David Harris defined living matter to be a type of
matter or bioplasm in possession of the property whereby if it receives a
stimulus it will respond in some way or another to the stimulus. [2] In the early
part of the 20th century, before the rise of chemical thermodynamics in the
1920s, terms such as “vital energy” or “biotic energy” were used to describe the
energy transformations in living matter. [3] Towards the turn the 20th century
the term seems to have fallen in to marginal disuse, possibly superseded by
terms such as living organism, living system, living structure, or living being.
The term "living matter" is often used in the context of animate
thermodynamics (life thermodynamics); an example of which is found in the
following 1993 quote by American chemist Martin Goldstein regarding the
formation of a mouse: [1]

Cover of the 1957 Energy
Transformations in Living Matter, by
Hans Krebs, Hans Kornberg, and Keith
Burton, the first book on the
thermodynamics of living matter.

“To apply thermodynamics to the problem of how life got started, we must ask
what net energy and entropy changes would have been is simple chemical
substances, present when the earth was young, were converted into living
matter [as in the formation of a mouse] … to answer this question [for each
process], we must determine the energies and entropies of everything in the initial state and final state.”
(add discussion)

Quotes
The following are related quotes:
“There are living systems; there is no living ‘matter’. No substance, no single molecule, extracted and isolated from a
living being possess, of its own, the aforementioned paradoxical properties. They are present in living systems only;
that is to say, nowhere below the level of the cell.”
— Jacques Monod (1967) (Ѻ)
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Living molecule
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In hmolscience, living molecule, in contrast to a dead
molecule, is a hypothetical type of molecule that is
said be alive or possess the properties of life. The
term arises in discussions on the question of the
origin of life, in the spectrum of development
between the formation of the hydrogen and the
human, in which molecular structures such as DNA or
viruses are said to be alive.

RNA
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Plastidule theory
In 1862, German biologist-zoologist Ernst Haeckel
first began to lecture on the origin of species and four
years later, in his General Morphology (1866),
[C10H16O13N5P2]N
2[C10H16O13N5P2]N
introduced the terms: ‘Plastide’, ‘Plasson’, and
‘Plastidul’, from the Greek plastikos, from plassein to Structures of RNA and DNA: what some have labeled as a "living
molecule" or the "secret of life" as James Watson described DNA.
mold or form, as his designation of the first singlecelled organisms, creatures of the lowest
morphological order of ‘individual’, as his solution to the origin of life problem.
The creatures or entities themselves Haeckel called ‘Plastiden’, which he considered to be the building blocks
from which all life is made, were hypothesized to be filled with a homogeneous substance called ‘Plasson’, which in
turn was composed of molecules called ‘Plastidule’ (plural) or ‘Plastidul’ (singular), which were special types of
molecules that had the ability to reproduce through a sort of molecular ‘memory’; a conception vaguely said to be
similar to or precursory in conception to the way in which the modern view of chromosomes and DNA (molecules)
facilitate or rather transmit traits in the process of reproduction. [4] The term ‘Plastidule’ tends to be rendered in the
modern as the "first living molecules"—although this may not exactly be a correct translation, as Haeckel seems to
have held a monism viewpoint in his mind

Biogen hypothesis
In 1903, German physiologist Max Verworn proposed the term “biogen” as a kind of living molecule that is constantly
modified by chemical processes within the protoplasm. [5] In 1913, British biochemist Frederick Hopkins commented
on vagueness associated with the biogen/living molecule premise: [6]
“It is clear that a special feature of the living cell is the organization of chemical events within it. So long as we are
content to conceive all happenings as occurring with a biogen or living molecule all directive power can be attributed
in some vague sense to its quite special properties. But the last fifteen years have seen grow up a doctrine of a quite
different sort. I mean the conception that each chemical reaction with the cell is directed and controlled by a specific
catalyst [enzyme]. We make a real step forward when we escape from the vagueness which attaches to the
‘bioplasmic molecule’ considered as the seat of change.”
Here we may compare British animal psychologist Lloyd Morgan's 1929
biocule concept.

Semiliving molecule
An early January 1957 Manhattan meeting for the American Association for
the Advancement of Science, debated what seems to be English biochemist
John Haldane’s 1929 reducing atmosphere / hot thin soup origin of life
theory of—which holds “that The first living or half-living things were
probably large molecules synthesized under the influence of the sun’s
radiation”. This debate spurred the Time magazine article “Of Molecules &
Men”, which speculated on this further, discussing concepts such as
“semiliving molecules” and automation. [7] The premise of a "semi-living
molecule", i.e. a molecule that is so-to-say "half-alive", in defunct theory of
life (2009) retrospect, is a near-absurdity, but one difficult to discern in
An artistic conception of a living molecule,
conceptual context.

Overview

or what looks like a protein molecule
touched by the hand of god, in a 2013
article discussing the history human
molecular formulas, e.g. Thims human
molecular formula (2002). [8]

The term living molecule is a near-synonym to living being, living matter,
living organism, or living system. Nanotechnology examples might include
the “walking molecule” (2005) or “molecular carriers” (2007), i.e. molecules
designed to carry load, akin to little workers. In a rigorous view, the term "living molecule", to note, as in a molecule
(any molecule) being alive, is an unfounded theory. In 1903, religious writer Effie Shirey devoted a chapter to
molecules, in which she argues that “all forms of created life are evolved from a molecule”, such that living molecules
have tiny sparks of electrical force, in an attempt to unify Christianity, evolution, and science, in a novice way. [3] In
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the 1997 book The Evolution of Love, Ada Lampert, evolutionary psychology professor at the Ruppin Institute of
Israel, uses the concept of “living molecule” in her attempt to trace the origin of love backwards into the decent of
evolution, in the context of matter. The following is her spin on this logic:
“Just as the atom was created, and the molecule and the earth and the water above it, so life appeared governed by
the same processes and the same laws, constituting elementary particles in a stable, close-knit group. The living
molecule appeared 4 billion years ago, and to this day, it is one and the same—so-called DNA (deoxyribonucleic acid).
Life, as far as we know, appeared only once, and the entire rich variety of life forms is the metamorphosis, the
evolution, of this molecule.”
Then she asks: how does life differ from inanimate matter? To which she answers:
“[Life differs from inanimate matter] by the inner structure of the molecule, a structure that has far-reaching
implications. The uniqueness of this molecular structure, as opposed to any other molecule, lies in the fact that its
borders are made of meticulous connoisseurs, also close-knit groups of particles, who inspect potential partners and
choose only those whose addition to their group will recreate or replicate themselves. Replication of the existing
molecular structure by the joining together of identical raw materials, wandering around in nearby space, is the very
essence of the phenomenon called life. The DNA molecule is ‘alive’ because it replicates itself and thus creates new
life, reproducing offspring.”
This logic, however, is incorrect, as discussed below.

Difficulty on term
This argument, however cogent it may look superficially, is incorrect. If one looks at the life criterion definitions (and
their disproofs) and assigns molecular formulas for each structure, as done on the evolution timeline, the idea of a
certain number of molecules being alive (five in case of DNA) becomes an unfounded concept hinging on the
suppositions of perpetual motion. In other words, in the context of the evolution timeline, which shows the steps in
the synthesis from smaller to larger, the proposition of an intermediate step such as DNA being alive, assumes that its
precursors must also be alive, which leads to the conclusion that the hydrogen atom must be alive. This conclusion,
however, makes no logical sense. [2]
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Living organism
In terminology, living organism is a defunct colloquial reference (see: defunct theory of life) to an organism in
possession of the fictional property of "life" (see: life terminology upgrades). The difficulty in using this term is that
the idea of life or a “living structure”, when viewed from the molecular evolution table perspective, is a fictional
construct that falls apart in definition as one descends down the evolutionary tree to the roots, which are comprised
of hydrogen atom precursors, which are obviously not "living organisms". [1] In this sense, the conception of
“induced movement organisms” becomes a more logical and correct perspective.
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Living power
In terminology, living power is religio-mythology + science inoperable amalgamation portmanteau neoplasm, similar
to living force or living energy, referring to a power that is "alive", but a defunct conception, being that as "life" does
not exist (see: life does not exist), neither do its conjunctives; an attempt at a scientific synonym for god, spirit, or
continuity of the soul, depending, generally speaking.
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Butler
In 1736, Joseph Butler, aka "Bishop Butler", in his Analogy of Religion: Natural and Revealed, attempted to outline a
“living powers” based natural religion theory; a synopsis of which is as follows: [1]

This discussion of living powers (a power that is alive), wherein "power" is defined as force (moving an object) times
distance (moved) per unit time, or energy (or work) per unit time in short:

naturally enough leads to further contentious speculations about incongruous terms such as "living force" or "living
energy", and or more subtle terms such as "living work", the embodiment of the latter captured well in the existence
defining query "what do yo do for a living"?, all of which are but religio-science neoplasms.
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Living state
In thermodynamics, living state or “living state theory” refers to labels and quantifiers attempting to define or
categorize moving, metabolizing, animated entities in terms of the thermodynamic-physics term “state”, on the logic
that various states exists, such as the gaseous state, liquid state, solid state, ferromagnetic state, ferroelectric state,
superfluid state, superconducting state, far-from-equilibrium states, equilibrium states, among others. [4] Cell
biologists like to define the living state as a system that is open, capable of self-organization, able to channel matter
and energy across its boundary, and always be far away from equilibrium. [5]

History
In 1972, Albert Szent-Gyorgyi wrote a book on The Living State, in which he attempts, in one part, to define the
biological state in terms of Gilbert Lewis and Merle Randall’s 1923 notion of the existence of several equilibrium
states, in chemical thermodynamics terms. [3] The term “living state” seems to have originated in a series of
international seminars, held at Shillong, India (1984-1986), attended by Ilya Prigogine, George Wald, among others,
the session and papers of the first seminar being compiled by editor R.K. Mishra. [1] A followup-inspired chapter to
these seminars include “What is a Physical Theory of Living State?” by V.S. Vaidhyanathan. [2]
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Living system
In terminology, living system is defunct term conjunction (see: defunct theory of life), tending to refer, historically to
a system that is alive; in life terminology upgrade terms to a powered CHNOPS+ system.

Further reading
● Gatlin, Lila L. (1972). Information Theory and the Living System. Columbia University Press.
● Thaxton, Charles B., Bradley, Walter L., Olsen, Roger L. (1984). The Mystery of Life’s Origin: Reassessing Current
Theories (ch. 7: Thermodynamics of Living Systems). Philosophical Library.
● Mishra, R.K. (1989). Molecular and Biological Physics of Living Systems (pgs. 1-2). Taylor & Francis.
● Welch, G. Rickey. (1991). “Thermodynamics and Living Systems: Problems and Paradigms”, J. Nutr. 121: 1902-06.
● Capra, Fritjof. (1996). The Web of Life: a New Scientific Understanding of Living Systems. New York: Anchor books.
● Gladyshev, Georgi P. (2005). “The Second Law of Thermodynamics and the Evolution of Living Systems”, Journal of
Human Thermodynamics, Vol. 1, pgs. 68-81, December.

Living thing
In science, living thing, as contrasted with a so-called ‘dead thing’, is a synonym for something deemed as being
‘alive’, often a term used in discussions of the origin of life—although, correctly, in the framework of the life
categorized as a defunct theory (see: defunct theory of life), the modern physical science upgrade for ‘living thing’ is
animate chnopsological bound state matter in any of various states of reactivity.

Overview
In 1809, German polymath Johann Goethe, in his Elective Affinities (P1:C4), wherein Charlotte asks the Edward about
the book he is reading, refers to a living thing as follows:
“I am sure you will forgive me my fault,” she said, “when I tell you what it was this moment which came over me. I
heard you reading something about affinities, and I thought directly of some relations of mine, two of whom are just
now occupying me a great deal. Then my attention went back to the book. I found it was not about living things at all,
and I looked over to get the thread of it right again.”
The book he was reading out of being a physical chemistry textbook (Torbern Bergman's 1785 A Dissertation on
Elective Attractions, by implication, based on Goethe's 24 Jul 1809 comment); with the early 19th century suggestion
that chemicals are not living things whereas people are living things; whereas, correctly, the early 21st century now
sees the situation being only a false dichotomy, a carryover religious-mythology belief systems. In 1997, Lee Smolin,
in his The Life of the Cosmos, stated the following: [1]
“The entropy of a living thing is much lower, atom for atom, than anything else in the universe.”
(add discussion)

First living thing
See also: Ouroboros

Related, in respect to origin of life theories, is the hypothetical premise, historically, of the existence of a "first living
thing".

See also
● Living being
● Living matter
● Living molecule
● Living organism
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Livingston, Ira
In hmolscience, Ira Livingston (c.1960-) is an American cultural theorist noted, in human
thermodynamics, for his 1997 Arrow of Chaos, a critique of thermodynamics logic used in
literature, politics, and psychology.

Overview
In 1997, Livingston, in his Arrow of Chaos: Romanticism and Postmodernity, gave a
thermodynamic interpretation of the publications of various individuals in literature, politics, and
psychology, such as Sigmund Freud, Stuart Kauffman, and Michel Serres. A noted section of
chapter two, Horrors of Order and Disorder, is “Mixture and Fixture: Political Thermodynamics in
Burke and Paine”. Livingston, a noted wordsmith, exceeds in coining new human thermodynamic
terms, such as “politiothermodynamics”, Freud’s “thermopsychodynamics”, among others, all seemingly used
without notice.

Education
Livingston completed his PhD at Stanford. In 1997, Livingston was an assistant professor of English at the State
University of New York, Stony Brook. He is currently the chair of the English and humanities department at the Pratt
Institute. [2]
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Lloyd, Seth
In information thermodynamics, Seth Lloyd (1960-) is an American a quantum
information theorist noted for his 1988 idea of thermodynamic depth among other
applications of Shannon entropy to complexity, such as mate selection. [1] On the topic
of money, Lloyd states: [2]
“Nothing in life is certain except death, taxes and the second law of thermodynamics All
three are processes in which useful or accessible forms of some quantity, such as
energy or money, are transformed into useless, inaccessible forms of the same
quantity. That is not to say that these three processes don't have fringe benefits: taxes
pay for roads and schools; the second law of thermodynamics drives cars, computers
and metabolism; and death, at the very least, opens up tenured faculty positions.”

Education
Lloyd completed his AB in 1982 in the arts from Harvard, an MS in philosophy of science
at Cambridge in 1983 and a PhD in physics at Rockefeller University with a dissertation
on “Black Holes, Demons, and the Loss of Coherence: How Complex Systems Get Information, and What They Do
With It” under American physicist Heinz Pagels. [3]
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Lodge, Oliver
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In hmolscience, Oliver Lodge (1851-1940) was an English physicist noted for his
involvement in the 1902-1904 “what is entropy debate”, for at some point (Ѻ) having
performed laboratory experiments, with William Crookes, in attempts to provide
evidence of survival of consciousness after physical death (reaction end), a belief
deriving from his theory that some type of electromagnetic field like aether existed in
which the spirit world was embedded, thus satisfying his spiritual Christian belief
system, and for his 1930 use, in his Beyond Physics, of the emergent property
argument, which he employed as follows:
“It is proved that neither an atom of hydrogen nor an atom of oxygen has any of the
properties of water. The separate atoms acquire those properties in combination.
Hence a molecule has properties denied to an atom, and so also an organized
assemblage of a large number of molecules; and if the molecular compounds are
sufficiently complicated and sufficiently numerous so as to be organized into a portion
of protoplasm, then further properties makes it appearance.”
Here, Lodge seems to be alluding to the premise that life (and or spirit) is an emergent property found in or past the
protoplasm level of molecular complexity.
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Loeb, Jacques
In science, Jacques Loeb (1859-1924) was a German-born American physiologist and
chnopsologist (biologist) noted for his work in attempting to establish a materialistic
biology, specifically in regards the nature of plant and animal movement and also the
question of the origin of life. In 1920, American mathematician William Sidis classified
Loeb, among the various life theorists, as the representative of the "extreme
mechanistic view" with his classification of a living body as a "chemical machine." [9]

Tropism theory
In 1888, Loeb, in his “The Orientation of Animals to Light”, first introduced his tropism
theory or forced movement theory 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. [7] In 1918, Loeb, in his
Forced Movements, Tropisms, and Animal Conduct, stated that his aim is not only to
overthrow the anthropomorphized view of movement but also the Aristotelian view or
teleological viewpoint of movement—in his own words:
“The Aristotelian viewpoint still prevails to some extent in biology, namely that an animal moves only for a purpose,
either to seek food or to seek its mate or to undertake something else connected with preservation of the individual
or the race. The Aristotelians had explained the process in the inanimate world in the same teleological way. Science
began when Galileo overthrew this Aristotelian mode of thought and introduced the method of quantitative
experiments which leads to mathematical laws free form the metaphysical conception of purpose. The analysis of
animal conduct only becomes scientific in so far as it drops the question of purpose and reduces the reactions of
animals to quantitative laws.”
Loeb goes on to state that this is what he has attempted in his tropism theory of animal conduct.
Interestingly, in a 1898-1903 love letter of German biologist-zoologist Ernst Haeckel, to a Franziska von Altenhausen,
he defines Goethe's formulation of human elective affinity as a strange psychological chemotropism: [8]
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“… seductive women—why should I, despite all scruples and obstacles, cast myself into the dust before you? Dearst
Franziska, herein lies the enigma of ‘elective affinity’, of that strange psychological ‘chemotropism’, of whose power I
have spoken repeatedly in my books—little dreaming that I myself should fall a victim to it in my old age!”
(add discussion)

Laboratory created life | Artificial parthenogenesis
See main: Laboratory produced life

Loeb’s circa 1905 work on artificial parthenogenesis (virgin generation) based on pure physical chemistry mechanism,
is said to have been a blow to vitalism. [5] Loeb’s follow-up books on the mechanical, dynamical, or physical chemical
view of the organism seem to be indicative of this. [6] American writer Frank Stockbridge’s 1912 article “Creating Life
in the Laboratory” quotes a good deal from Loeb and his work—some examples of which are: [1]
“Life is a chemical reaction; death is the cessation of that reaction; living matter, from the microscopic yeast spore to
humanity itself, is merely the result of accidental groupings of otherwise inert matter, and life can actually be created
by repeating in the laboratory nature’s own methods and processes!”
This passage, to note, may be a mixture of Loeb and of the views of Henry Bastian, as Stockbridge’s article is not clear
enough on the matter. The following, however, are explicitly attributed to Loeb:
“We cannot hope to succeed in making living matter artificially unless we have a clear conception of what living
matter is.”
“If our existence is based on the play of blind forces and only a matter of chance; if we ourselves are only chemical
mechanisms, how can there be an ethics for us?”

Human mathematics
In 1921, Loeb sent a copy of his Forced Movements, Tropisms, and Animal Conduct to US Supreme Court justice Louis
Brandeis, along with a letter commenting that his book may become a forerunner to some type of human
mathematics: [2]
“I think one day—by some future generation [the ideas put forth in my book]—may be elaborated into a
mathematical theory of human conduct.”
Indeed, true to his vision, some of Loeb’s ideas have been picked up and incorporated into a mathematics-based
chemical thermodynamic theory of human conduct in the 2007 work of American electrochemical engineer Libb
Thims, who cites the following passage of Loeb: [3]
“The analysis of the mechanism of voluntary and instinctive actions of animals is based on the assumption that all
these motions are determined by internal and external forces.”
in a modern-day discussion of the relationship of the fundamental forces and human movement. This internal
force/external force view of animal action, of course, was first espoused by Goethe in 1796 (see: Goethe timeline).
American physical evolutionist Henry Osborn states, in his 1916 The Origin of Life: On the Theory of Action, Reaction
and Interaction of Energy, that he drew heavily from Loeb’s 1906 Dynamics of Living Matter. [4]
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Local entropy decrease
In life thermodynamics, local entropy decrease is a postulate that
living organisms represent an increase in order and thus effect a
local decrease in entropy, a term assumed to be equivalent to
disorder, in the context of the universe; and it is argued that this
decrease in local entropy runs on either a greater increase in entropy
in the surroundings or on energy from the sun. [1] This oft-repeated
postulate seems to have been introduced in 1947 by Belgian-born
English thermodynamicist Alfred Ubbelohde. [2]

Ubbelohde's derivation
This logic of life equating to local entropy decreases seems to have
been first introduced in 1947 by Belgian-born English
thermodynamicist Alfred Ubbelohde, in his Time and
Thermodynamics, in which he first gives a derivation that the chilled
space inside of a refrigerator is a region of "local decrease in
entropy" and then extends this idea to life in his later section
“Experimental Aspects of the Relation between Thermodynamics
and Life”. To make this argument, Ubbelohde states that in the
ordinary domestic refrigerator an engine pumps heat from the
chilled space to the warmer kitchen air. Thus for Q1 units of heat
abstracted from the chilled space at temperature T1 this chilled
region is losing: [3]

units of entropy. But, he qualifies, this can only happen by means of
a motor. If W units of work have to be supplied by the motor, in
order to abstract Q1 units of heat from the chilled space, the heat
given up to the kitchen air at a temperature T2 will be:

and the entropy increase in the kitchen air will be:

Model of a thermodynamic system acting as a
"refrigerator", which performs the reverse effect
of a heat engine, by removing heat from a low
temperature region or source (say the volume of
the region inside of a freezer), by contact with a
working substance (shown as the circle, above),
being typically a gas, such as ammonia or carbon
dioxide, which is forced to compression by an
external energy or work input (say from the power
company, i.e. a separate heat engine), and then
passing this removed heat to a third body, i.e. the
heat sink or body of air surrounding the
refrigerator in the kitchen. [7] The "heat source",
shown here, at a temperature of TL, or T1 in
Ubbelohde's notation, is the region of local
entropy decrease or "life" as Ubbelohde would
see things.

He then states that the resultant effect of all the various changes linked together results in a net entropy increase in
the system considered as a whole. He concludes:
“Nothing forbids local entropy decrease, but these must be paid for by somewhat greater increases of entropy within
the same system (often in the immediate neighborhood).”
This seems to be the root of the quote that people ever-since have been using to explain the existence of life.
Although not directly stated, this concludes or alludes to the idea that life is like an ordered ice cube. In any event,
Ubbelohde concludes with the statement that “the possibility of carrying out processes in local regions with
decreasing entropy is important for understanding the relationship between thermodynamics and life”.

Difficulties on theory
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The difficulties in this assertion, aside from the obvious fact that cooling a chemical system will not bring about what
is considered to be life, but rather the converse situation seems to be the case, as typified by Darwin’s warm pond
model, i.e. that one has to heat a system of chemicals to bring about the synthesis of ordered intelligent animate
matter, is that in earth-confined systems, which are isothermal-isobaric systems on average, it is free energy
decrease, and thus process or system “entropy increase”, which actually favors evolution and thus the creation or
ordered animate matter, rather than entropy decrease, as Ubbelohde postulates.

Life
Later, Ubbelohde goes on to argue that living organisms have a “disentropic behavior” or a behavior opposite to that
of entropy. In more detail, building on the hypothesis of Scottish physicist James Maxell’s 1867 thermodynamic
“demon”, where it is argued that to evade the second law the demon, at the doorway to a two-compartment system
of gas molecules, one hot, one cold, would have to “select” all the faster moving molecules from the mixture to effect
a cold to hot heat transfer, Ubbelohde states that:
“If Maxwell’s idea of selection applies in some form to living organisms, we might expect their behavior to be
completely disentropic, and within a closed system containing living organisms there might be a net decrease in
entropy, in the course of time.”
In contrast to this proposal, Ubbelohde outlines a second proposal, which he favors:
“Living organisms are characterized thermodynamically not by any vital power of selection of individual molecules,
but by the fact that the organism considered as a unit is continually effecting processes, in which the entropy
decreases, at the expense of rather greater compensating increases of entropy in the surroundings.”
Moreover, he states that living beings are “parasites on the entropy fund of the universe.” On this basis, he states:
“Living things would be so organized to effect local entropy decreases continually, so as to direct molecular
processes to specific ends; this activity would, however, depend on appropriate food supplies, since it would be the
conversion of food-stuffs into waste matter with higher entropy content that would compensate for the entropy
decrease associated with specific behavior, and that would, on balance, give a net increase of entropy.”
In conclusion, Ubbelohde notes that further experimental tests will be needed to determine which of the two
scenarios, i.e. Maxwell’s selection method (organisms being absolutely disentropic and swim upstream in the main
current of entropy) or the local entropy decrease method (organisms being regions of local entropy decrease moving
upstream by skilful use of local eddies within the current), is to be the explanation of the behavior of living organisms.

Other views
In 1950, American biologist Harold Blum stated: [6]
“Since any increase in order within the biosphere must be very small compared to the increase of entropy in the sunearth system there is no reason to think that evolution controverts the second law of thermodynamics … local parts
of the system may for a time increase in order.”
In 1950, American mathematican Norbert Wierner stated a near-similar version: [5]
“Life … represent[s] pockets of decreasing entropy in a framework in which the large entropy tends to increase.”
In 1963, American physicist Robert Lindsay parlayed the concept of “local” entropy effects into a theory of local
“entropy consumption”. In particular, Lindsay states: [3]
“Local consumption of entropy is not to be considered a genuine violation of the second law, for it seems altogether
likely that the entropy consumption of living things is compensated for by the corresponding entropy production
elsewhere in the universe.”
In another 1964 sense, professed by English scientist James Lovelock, during the time when NASA had begun to make
plans to look for life on Mars, a “reversal” or “reduction” in entropy was postulated to represent a sign of life in the
universe; supposing, for instance, one were to build life detection equipment to look for life on other planets. [4]

Summary
In sum, what seems to be the case is that the concept of: "local decreased in entropy = life", is kind of a dumbeddown version of the loose idea that entropy increase equates to disorder increase, which is not necessarily the case,
combined with the loose idea that life or evolution equates to order increase, thus, combined, local entropy decrease
is conceived as being a universal synonym for "local order increase".
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In origins, this seems to be an entropology-like argument culled from a crude extrapolation of Maxwell's demon logic,
the idea of material entropy, and a mix of the disorder views of entropy professed by Austrian physicist Ludwig
Boltzman in his gas theory. In this view, the term does not seem to be a rigorous one, in the chemical
thermodynamics sense of a person being a "human molecule", and may in fact be non-logical. In a more logical sense,
the entropic relations involved in surface thermodynamics would be a more logical branch of thermodynamics to cull
from over that of statistical thermodynamics of gas-phase particles.

See also
● Entropy reduction
● Second law (disordering) evolution (ordering) reconciliations
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Locke, John
In philosophy, John Locke (1632-1704) (IQ:165|#237) (CR:23) was an English physician
and social philosopher, a Cattell 1000 (#35), a Stokes 100 (#38), a Murray top 20 (Ѻ)
Western philosopher (#7), a Ranker greatest mind (#54), who developed an alternative
to the Hobbesian state of nature and asserting that a government could be good only if
it received the consent of the governed and protected the natural rights of life, liberty,
and estate; according to which if such a consent was not achieved, the people have the
right to rebellion.

Atomic theory
Locke, supposedly, was a Christian atomist, and accordingly rejected the notion that
“things entirely devoid of knowledge, acting blindly, could produce a being endowed
with awareness.” [1] Locke, supposedly, adopted many Epicurean tenants from the
translations of Epicurus done by Pierre Gassendi. (Ѻ)

Tabula rasa | Mind
In 1690, Locke, in his Essay Concerning Human Understanding, supposedly, made the first serious attempt to explain
the functioning of the mind in purely naturalistic terms, without the need for divine intervention in the development
of reason; every human, he posited, comes into the world with his or her mind as a blank slate or tabula rasa; over
time, according to Locke, the child absorbs experiences though the senses and then organizes these experiences the
processes of association. (Ѻ)

Lausanne school
Locke, along with John Mill, was influential to Leon Walras and the development of the Lausanne school of physical
economics.

Tributes | Praise
The following are noted quotes of tribute and or praise:
“Bacon, Locke, and Newton are the three greatest men that have ever lived, without any exception.”
— Thomas Jefferson (1789), “Letter to John Trubull”

Quotes
The following are noted quotes:
“There cannot be any one moral rule proposed, whereof a man may not justly demand a reason.”
— John Locke (1869), An Essay Concerning Human Understanding (Ѻ)
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Lockyer, Norman
In hmolscience, Norman Lockyer (1836-1920) was an English astronomer noted, in
human thermodynamics, for his 1868 articles with Scottish physicist Balfour Stewart on
theology-siding energetics and for being the 1869 founding editor of Nature.

Overview
In 1868, Lockyer co-authored two articles, with Scottish physicist Balfour Stewart, on
life in the context of thermodynamics and the solar system, the first being "The Sun as a
Type of the Material Universe", they argued in favor of theology, arguing against
materialism and social disorder, to the effect that the universe is a delicately balanced
organism that can be directed by life without making life subject to its physical laws; in
their second, entitled "The Place of Life in a Universe of Energy", they attempt to
explain analogy in using the term energy, as well in the degradation of energy, in both
the physical world and social world. [1]

Notes
Lockyer was the founding editor of Nature, the first issue of which he launched in 1869. Many of the early editions of
Nature consisted of articles written by members of a group that called itself the X Club, a group of scientists known
for having liberal, progressive, and somewhat controversial scientific beliefs relative to the time period. Initiated by
Thomas Huxley, the group consisted of such important scientists as Joseph Hooker (warm pond model), Herbert
Spencer, and John Tyndall, along with another five scientists and mathematicians; these scientists were all avid
supporters of Charles Darwin’s theory of evolution as common descent, a theory which, during the latter-half of the
19th century, received a great deal of criticism among more conservative groups of scientists In 1922, Lockyer
penned the obituary for Danish civil engineer Ludwig Colding, noted for his 1843 theory of the imperishability of
forces. [2]
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Logarithm
In mathematics, logarithm is the power to which a number, called a base, has to be raised to give another number—
such that, in equation form, any number y can be written in the form:

whereby n is then the "logarithm" to the "base" x of the number y. [1] The use of logarithms is that they reverse the
idea of a power, or exponent. Take, for instance, the formula:
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which means "x is equal to 2 to the power of y". The equation can be turned around and reexpressed in logarithms
as: [3]

Properties
Logarithms have the useful property that when numbers are multiplied, there logarithms are added:

Likewise, when numbers are divided, their logarithms are subtracted from one another:

Common logarithms
If the base is 10, the logarithms are called "common logarithms", which has the form:

which has common usage in many applications in science and engineering.

Natural logarithms
If the base is e (where e = 2.71828 ...) the logarithms are called either "natural logarithms" or Napierian logarithms,
named after Scottish mathematician John Napier (1550-1617), the inventor of logarithms, which has the form:

or

which are taken to be equivalent notation formats. The natural logarithm has widespread in pure mathematics,
especially calculus.

Notation confusion
The natural logarithm, to note, may often tend to be written with the base e "assumed" simply as:

This implied e base assumption, however, often times may become confused, often among chemists and engineers,
as being a common logarithm, base 10 assumed. Chemists, for example, frequently use the symbol log(y) without a
subscript for the common logarithm, i.e. base 10 assumed. [4] Hence, when a modern physical chemist reads, for
example, Leo Szilard’s 1929 finding that the entropy produced by the measurement made by a Maxwell’s demon of
the position of a gas particle in a two chamber system has the value:

The physical chemist may very well assume that Szilard is using a common logarithm, whereas in fact he is using a
natural logarithm. [5] Subsequently, if the very same physical chemist next reads Gilbert Lewis' 1930 derivation on
the same subject, finding that he calculates the entropy change to be: [6]

confusion may result on the puzzlement as to why Szilard is using common logarithms and Lewis is using natural
logarithms, whereas in fact they are both using natural logarithms.

History
Logarithms were introduced by Scottish mathematician John Napier (1550-1617) in the early 17th century as a means
to simplify calculations, before the advent of electronic calculators. The shorthand notation:

Volume Five (IS-Mr)

3103

Log.
as an abbreviation for "logarithm" first appears in the 1616 A Description of the Admirable Table of Logarithmes, an
English translation Napier's work by English mathematician Edward Wright (1561–1615). [2] The notation log
(without a period, lower case "l") appears in the 1647 edition of Clavis mathematicae by English mathematician
William Oughtred (1574-1660). The present-day notion of logarithms comes from Swiss mathematician Leonhard
Euler (1707-1783), who connected logarithms to the exponential function:

The so-called "ln" notation, the abbreviation ln short for natural logarithm, was, supposedly, first used in 1893 by
American mathematician Irving Stringham (1847-1909) in his Uniplanar Algebra.
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Long, Margherita
In hmolscience, Margherita Long (c.1967-) is an American comparative literature
scholar noted for her 2009 book This Perversion Called Love, in which she devotes a
chapter to the laws of thermodynamics in the theories of Austrian psychohologist
Sigmund Freud as well as in the Japanese writings ‘Sato Haruo’ and The Secret History
of the Lord Musashi, among other discussions. [1] The chapter seems to be a mixture of
literature thermodynamics and psychological thermodynamics in discussing the
writings of Japanese author Junichiro Tanizaki discussed in the context of the
psychodynamics of Freud and the first and second laws of thermodynamics.

Education
Long completed BA in English at Amherst College in 1989 and her MA (1993) and PhD
(1998) in East Asian studies at Princeton University. [2] In 2009, Long was an assistant
professor of comparative literature at the University of California, Riverside.
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Loreti, Simone
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In hmolscience, Simone Loreti (c.1987-) is an Italian theoretical physicist noted for []

Overview
In 2012, Loreti began making an effort in attempting to initiate graduate school work in
sociophysics, econophysics, socioeconomic physics (or physical socioeconomics), and
or human thermodynamics: [1]
“In March 2011, I graduated with a master's degree in theoretical physics at the
University of Bologna (Italy). I am strongly interested in sociophysics or in general in
physics applied to human behavior: in my thesis I solved a sociological problem using
statistical mechanics, and machine learning methods. I am looking for a PhD in sociophysics or human thermodynamics and/or funds for it. Do you know something about
it? Any advice is welcome.”
Another variant is found at Loreti’s EconoPhysics Forum blog: [3]
“Dear Sirs, I am looking for a PhD in SocioPhysics (or at most Socio-Econo-Physics), and/or funds for it. Do you know
something about it? Any advice is welcome.”
EconoPhysics Forum, to note, is more of a financial physics forum, such as typified by the views of member American
physicist Joseph McCauley, who runs a so-called Econophysics department at the University of Houston, but does not
necessarily believe that physics and more importantly thermodynamics applies to humans, but only to market
patterns.

Education
In 2011, Loreti completed his MS in theoretical physics at the University of Bologna, Italy, after which he worked for a
year as a mechanical engineer at Bucci Industries. Currently he is a master’s student at the Institute for CrossDisciplinary Physics and Complex Systems (IFISC) and a researcher at the University of Surrey. [2]

See also
● Libb Thims (students)
● Two cultures department
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Loschmidt, Josef
In thermodynamics, Josef Loschmidt (1821-1895) was an Austrian physical chemist
notable for being a mentor to Ludwig Boltzmann, at the Vienna school of
thermodynamics, and for having pointed out, in 1876, the reversibility paradox,
otherwise known as Loschmidt’s paradox, between reversible classical dynamics and
irreversible thermodynamics; thus prompting Boltzmann to write his 1877 article “On
the Relation of a General Mechanical Theorem to the Second Law of Thermodynamics”
in efforts to reconcile the issue. [1] Loschmidt is also noted for being the first to draw
double and triple bonds in molecules, as found in his 1861 book Chemische Studien
(Chemical Studies). [2]

Education
Loschmidt became professor of physical chemistry at the Vienna University in 1868.

Size of air molecules
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Loschmidt was the first to calculate the size of air molecules as one millionth of a millimeter, as described in his 1865
article "On the Size of Air Molecules", using
the kinetic theory of gases. [5]

Double and triple bonds
See main: History of chemical bonding theory

In 1861, during his studies of chemical
structure, Loschmidt originated the use of
double lines and triple lines to represent
double bonds and triple bonds, respectively, in
molecules. [4] The following are Loschmidt's
1861 molecular drawings of ethylene H2C=CH2
and acetylene HC≡CH, the ﬁrst depic ons of
double bonds and triple bonds, a step away
from the olden-days hooked atom theory of bonding.
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Loschmidt’s paradox
In thermodynamics, Loschmidt’s paradox states that according to the laws of mechanics, a system of particles
interacting with any force law, which has gone through a sequence of states starting from some specified initial
conditions, will go through the same sequence in reverse and return to its initial state if one reverses the velocities of
all the particles; and that this conflicts with the second law of thermodynamics, which asserts that for any such
sequence of states the entropy must always increase, meaning that such a system cannot be reversed back to its
initial state. [1] The reversibility paradox was pointed out by Austrian physical chemist Joseph Loschmidt in 1876 to
Austrian physicist Ludwig Boltzmann in commentary on his 1872 paper on his H-theorem. In short, Loschmidt said
that the H-theorem singled out the direction in time in which H decreases, whereas the underlying mechanics was
the same whether time flowed forwards or backwards. [2]

Thought experiment
In 1876, in sum, Loschmidt suggested a (gedanken) thought experiment to Boltzmann. The proposal went something
along the lines of the following: suppose a gas is released at 12:00 noon in the corner of an evacuated room, with the
molecules independently moving according to Boltzmann’s statistical assumption, but also obeying Newton’s laws of
motion. Now suppose at 12:05, the ‘hand of God’ (fact check) reverses the direction of all the molecules. It follows from
reversibility that at exactly 12:10 all the molecules must return to the corner of the room. Surely its entropy must also
have the same value as at the beginning. Yet Boltzmann’s H-theorem suggests that entropy has increased
continuously. Loschmidt noted that there seems to be a contradiction. Boltzmann, supposedly, responded (fact check) to
this by asserting that the H-theorem is a statistical statement, which must be true in the overwhelming majority of
scenarios because the number of microstates associated with equilibrium is overwhelmingly greater than the number
associated with any non-equilibrium state. In effect, according to a recent summary by Robert Ayres, Boltzmann
conceded that occasional exceptions might be possible. [3]
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See also
● Poincaré recurrence theorem
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Lotfalian, Mazyar
In hmolscience, Mazyar Lotfalian (c.1969-) is an American cultural anthropologist and
Persian studies expert noted, in human thermodynamics, for his 2004 commentary on
the 1956 human thermodynamics theories of Iranian engineer Mehdi Bazargan.

Overview
In 2004, Lotfalian, in his chapter section “Thermodynamics as a Model”, of his Islam,
Technoscientific Identities, and the Culture of Curiosity, critiqued the use of
thermodynamics to explain and model culture and humanity by those as Iranian
engineer Mehdi Bazargan, in larger part, and his 1956 Thermodynamics of Humanity,
French philosopher Michel Serres, American writer Thomas Pynchon and his work in
literature, Sigmund Freud’s unconsciousness models (which Serres suggests were
based on classical thermodynamics), German political sociologist Max Weber, among
others. Lotfalian grapples with questions such as “how would thermodynamics affect
the debunking of faith and knowledge?” or “how does Bazargan use thermodynamics
to theorize about the role of morality in everyday life?” [1] Lotfalian, it seems, had
begun discussing thermodynamic ideas of politics and culture as early as 2001. [2]

Education
Lotfalian completed his PhD in anthropology in 1999 at Rice University. This was followed by post-graduate work at
the Center for Middle Eastern Studies at Harvard University and studies as a visiting scholar at the Program in
Science, Technology, and Society at MIT. In 2004, he was a cultural anthropologist at the Center for Religion and
Media at New York University. Currently, Lotfalian is an associated faculty member of the Samuel Jordan Center for
Persian Studies and Culture, UC Irvine. [3]
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Alfred Lotka
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In hmolscience, Alfred Lotka (1880-1949) (CR:117) was an Austrian-born American
physical chemist and mathematician noted for his 1922 articles “Contribution to the
Energetics of Evolution”, “Natural Selection as a Physical Principle”, which introduced
the term trigger action, and his 1925 book Elements of Physical Biology, in which he
used thermodynamics and energetics to explain evolution. Lotka was one of the first to
explain collision theory in biology. [2] Lotka coined the term "biophysical economics" in
his Elements. Lotka is the eponym of the of the Darwin-Lotka energy law.

Preconceived premises | Difficulties
Lotka, in his §§:Fundamental Premises and Implicit Assumptions (pg. 376) and
§§:Difficulties of Shaking off Preconceived Premises (pg. 377), uses the example of how
Euclid’s parallel axiom, once believed to be a “necessary truth”, was found by Carl
Gauss (1792) to be but an “arbitrary assumption”, one of many alternatives that can
claim equal legitimacy, to interject into the note that preconceived premises are not
always correct, and often difficult to shake off:
“The examination, and, where need be, revision of our fundamental premises is a task of a wholly different order
from that of rearing upon these premises a structure of logical argumentation. It is a task that often demands the
efforts of giant intellects, of men of altogether unusual independence of thought. Most of us are held back by our
preconceived, intuitive judgments, which, blindly entertained, blind us also against the recognition of possible
alternatives.”
He then cites former Harvard president Charles Elliott (1901): [20]
“In reasoning, the selection of the premises is the all-important part of the process. The main reason for the painfully
slow progress of the human race is to be found in the inability of the great mass of people to establish correctly the
premises of an argument. Every school ought to give direct instruction in fact-determining and truth-seeking; and the
difficulties of these processes ought to be plainly and incessantly pointed out.”
Lotka continues:
“As a matter of fact our innate perversity in this matter, our inveterate conservatism in all that concerns some of
those ‘implicit and unrecognized assumptions out of which sophistry is bred’, is not due to negative influences, to
sloth of mind, alone. There is a strong positive misguiding influence at work also: The wish is father to the thought.”
Then Lotka gives the remedy:
“There is, fortunately, a natural corrective for our inclination to allow likes and dislikes to influence our reason. This
corrective is found in the instinct of curiosity, the faculty that impels men to seek the truth, even if it be unpalatable.
In fact, a certain type of mind seems to take a particular satisfaction in digging up such otherwise displeasing
revelations; the cynic and even the muckraker thus has his useful function. It is probably safe to say, too, that
curiosity a desire to know life in all its phases, to ‘experience reality; is fundamentally the motive that impels some
individuals to taste of the less savory phases of life.”
Then he quotes (Ѻ) a Simpson (1922), an American professor of mathematics:
“The stabilization of our institutions rests ultimately upon our ability to know and to test assumptions, and upon a
willingness to revise them without partisanship, or bitterness, or distress.”
(add discussion)

Mechanical equivalents | Economic value
Lotka, in his §§: Relation of Economic Value to Physical Energy” and §§: Economic Conversion Factors of Energy, gives
a fairly decent overview of the mechanical equivalent of heat (and or equivalence values) in respect to economic
theories of value, energy, and work, and both of these in respect to what he calls “trigger action”, aka activation
energy:
“The life contest, then is primarily a competition for available energy, as has been pointed out by Boltzmann. [18]
Energy in this sense and for this reason has value for the organism which is a very different thing from saying (as
some have said or implied) that economic value is a form of energy. It is true that different kinds of energy are in a
certain sense interconvertible into each other at fairly definite rates by exchange upon the market, in a human
population. But the conversion factors here involved are of a totally different character from those that enter into the
analytical expression of the law of conservation of energy.
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This must be immediately apparent from the fact alone that the 'mechanical equivalents' of the several forms of
energy are absolute constants, whereas the economic conversion factors are somewhat variable, though they have
often a species of approximate
constancy, a fact which calls for
explanation.
A simple example may help to clarify
the view; the case of the automatic
vending machine, the penny-in-theslot chocolate dispenser, for instance.
The salient facts here are:
1. A definite amount of money brings
in exchange a definite amount of
commodity (and of energy).
2. The physical process is a typical
case of "trigger action," in which the
ratio of energy set free to energy
applied is subject to no restricting
general law whatever (e.g., a touch of
the finger upon a switch may set off
tons of dynamite).
3. In contrast with the case of
thermodynamic conversion factors,
the proportionality factor is here
determined by the particular
mechanism employed.

Lotka’s 1925 model of money as a function of activation energy, from his Elements
(pgs. 355-56), a form of “trigger action”, similar to a small spark triggering a
dynamite explosion, which he derived from his mentor German physical chemist
Wilhelm Ostwald, who was the first to realize, in the 1890s, that a catalyst acts
without altering the energy relations of the reaction, i.e. the free energy changes,
and that it usually speeds up a reaction by lowering the activation energy of the
reaction, the logic of which Lotka compared to the input of a coin into a candy
machine which sets in motion an economic mechanism yielding desired economic
product.

Reflection shows that all
transformation of money or of
economic assets of any kind into energy by exchange upon the market is of this character. It is always a case of trigger
action. Somewhere there is a store of available energy, which can be tapped with an expenditure of greater or less
effort. The payment of the price sets in motion the requisite machinery for the release of that energy (or for its
transfer of ownership, the release being delayed at the discretion of the buyer).”
Here, in modern terms, we see the energy of money being classified as an “activation energy” lowering factor; which,
to note, is in opposition to the Maxwell-Boltzmann distribution so-called kinetic theories of money, e.g. as advocated
recently by Victor Yakovenko (2016), among others, based on the Pareto distribution models. Lotka continues:
“In view of the entire absence of any general law regulating the ratio of energy released to energy applied in such
cases of trigger action, we may ask the question, how does it come about that economic conversion factors,
economic ratios in-exchange of different forms of energy, display any regularity whatever? The answer is not far to
seek. The approximate constancy of the economic conversion factors is traceable to the approximate constancy in
type of the mechanism involved, namely the human
organism and its social aggregations.
Just as one particular slot machine will always
deliver a certain package of chocolate, so a certain
social organization under similar conditions will
render (approximately) the same amount of selected
form of energy in return for a stated sum of money.
As to the circumstances that quantitatively
determine these economic conversion factors, for a
discussion of these the reader must be referred to
the literature.”
The literature Lotka refers to here is: Georg Helm
(1877), Leon Winiarski (1900), Wilhelm Ostwald
(1909, 1913), Emil Budde (1902) (Ѻ), and Julius
Davidson (1919). He ends this economic energy
section with the following:
The Lotka chocolate machine model of activation energy based
“Only this may be remarked here, that the
conception advanced by Ostwald [Die Energie (1908) social mechanism triggered by money exchanges.
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(pg. 164)], for example, that the determining feature is the (physical) availability of the particular form of energy, is
inadequate.”
(add discussion)

Consciousness
Lotka, in his §24:Consciousness, states a few discerning points of view; which are as follows:
“The inference that consciousness is absent in non-living matter reminds one somewhat of the assumption
commonly made by ignorant persons that insects or similar voiceless creatures feel no pain.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 390)

Lotka, in this hilarious statement, to note, does not seem to be asserting, e.g., something along the lines to the affect
that the hydrogen atom is "conscious", but rather, as elaborated on further below, each "rung" on the "scale of
evolution" has a certain mechanism and or nature to it. He then goes into a discussion (pg. 391) of what he calls
“open” molecule, i.e. transition state complexes, as seems to the case:
“Since metabolism is essentially a state of chemical flux, or chemical reaction in progress, one is led to suspect that
the conscious state may be in some way correlated to that, transitional state through which matter must pass on its
way from one stable molecular combination to another a state regarding which our knowledge today is extremely
fragmentary. Almost the only direct evidence we have of matter actually in that state is the observation by Sir J.J.
Thomson and by F.W. Aston of such molecular debris as CH3 and the like, by a method capable of detecting these
fugaceous aggregations of atoms even though their life period be only a few millionths of a second.”
Then, skipping a paragraph:
“This may give us at least some distant idea of the meaning of consciousness as applied to so-called non-living
inorganic matter. Such consciousness as may here occur would be, it seems, of the nature of flashes of almost
infinitesimally short duration.”
Skipping some, he says:
“The separation of "chemical" processes from other physical processes is almost certainly merely a matter of
convenience. If, then we tentatively associate consciousness with certain states of chemical strain in molecules, we
are forced to contemplate the possible
extension of our conception to matter
under physical strain generally.”
Then, to conclude the chapter, he gives the
following ripe discernment:
“When we say that a soap bubble, for
example, tends to contract under surface
tension, or perhaps when we use even less
guarded language and say that it is trying to
contract, our terms are commonly thought Lotka's "strain analogy", at the end of his "consciousness" chapter, wherein he
reprehensible as being more picturesque
compares the surface tension bubble formation tendency of a soap bubble, to
than scientific. Yet we ought to be prepared the strain an amoeba makes to engulf a food particle, to the stain of a Newton
for the conception that the straining of the in working on a difficult problem.
bubble to contract may not be so
fundamentally different a thing from the straining of an amoeba to engulf a food particle, or the straining of a
Newton to assimilate a new conception or to solve a problem in philosophy. The two phenomena may be far
separated, indeed, upon the scale of evolution, yet they may be two rungs upon the same scale.”
(add discussion)

Le Chatelier’s principle
Lotka, in his §22:Displacement of Equilibrium (pgs. 282-84), owing partly to the that he is fluent in French and
German, gives one of the best introduction to Le Chatelier principle, in English, to date, along with introduction and
critiques of extended applications, outside of physical chemistry proper; the opening of which is as follows:
“The principle of Le Chatelier is best illustrated by a simple example. Consider the simple chemical reaction:
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At high temperatures this reaction is reversible; that is to say, it takes place to some extent in the direction of the
upper arrow, but also to some extent in the direction of the lower arrow, and an equilibrium is finally established
between these two opposing reactions. Now this is what the Le Chatelier principle tells us: If we add either H alone or
alone to the system, the equilibrium is shifted in the direction of the upper arrow, that is to say, in such direction as
to absorb some of the added constituent. Similarly, if we heat the system, the equilibrium is shifted in the direction of
the lower arrow, that is to say, in the direction of the reaction which absorbs heat. The principle, as enunciated by Le
Chatelier himself, is: [12]
‘Every system in chemical equilibrium, under the influence of a change of any single one of the factors of equilibrium,
3 undergoes a transformation in such direction that, if this transformation took place alone, it would produce a
change in the opposite direction of the factor in question. The factors of equilibrium are temperature, pressure, and
electromotive force, corresponding to three forms of energy heat, electricity and mechanical energy.’
The second paragraph of the principle as quoted above, requires special emphasis. It is often omitted, even by
authors of the highest repute with the result that a vagueness is introduced for which Le Chatelier himself cannot
justly be made responsible. This vagueness is then often rendered still worse by departures from, the original
wording, aimed at an extension of the scope of the law to all conceivable systems and "factors," an extension which is
gained with a total sacrifice of all validity of the principle.”
Skipping a few paragraphs, Lotka surmises:
“As has been shown by Ehrenfest (1911) the error arises through failure to discriminate, in the application of the
principle, between the intensity factor (e.g., pressure) and the capacity factor (e.g. volume) of an energy. Ehrenfest
points out that the explanation lies in the very vagueness of the principles, which permits it to be construed in each
case to suit circumstances. The principle is commonly applied fix post facto, and its competence to predict thus
escapes any serious test.”
Lotka then cites (pg. 283) the following "sweepingly vague settings", as he says, statements of Lotka’s principle:
“The broadest definition of the principle of Le Chatelier is that a system tends to change so as to minimize an external
disturbance.”
— Wilder Bancroft (1911), [13]

“Every external action produces in, a body or system changes in such direction, that in consequence of this change
the resistance of the body or system against the external action is increased. If we regard the faculty of adaptation of
animals and plants from the point of view that the organisms undergo, under the influence of external actions,
changes which render them more resistant to those actions, then the property of non-living matter which is
expressed by the principle of Le Chatelier-Braun may be regarded as a sort of adaptation of such non-living matter.”
— Orest Khovolson (1909), Trait de Physique [14]

“If the equilibrium of a natural complex (system of masses, organism, system of ideas) is disturbed, it adapts itself to
the stimulus (Reiz) which causes the disturbance, in such manner that the said stimulus continually diminishes until
finally the original or a new equilibrium is again established.”
— J. Lowy (1911), Cosmos [15]

(add discussion)
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PV diagrams | RV
diagrams
Lotka, in his §§: Extension of
the Scope of Rigorous
Application (pgs. 286-89),
extends the conjugate
variable model of energy, in
respect to specifically
pressure (intensity factor) and
volume (capacity or
extensivity factor), as
commonly found in PV
diagrams to calculate work of
a heat engine, to the work
associated with the rent per
unit area a person is willing to
pay in a given metropolis, the
discussion of which highly
original, and worth
A rent ($/mo) vs area (ft²) diagram (Ѻ) of New York City, the general model of which Lotka
rumination; the main points
attempts (pg. 288) to map into a conjugate variables formulation of energy model, similar to
of which are as follows:
the PV diagram calculation of work.

“The second direction in
which the analysis, on general grounds, of the principle, enlarges its field of warrant, is in the matter of the kinds of
"factors" to which it is properly applicable. It has already been pointed out that, in its physico-chemical application, it
must be used with proper discrimination as to the distinction between the capacity and the intensity factor of an
energy, as, for example, volume and pressure. It is found, upon analysis, that the applicability of the principle to the
effect of a change in pressure, for example rests upon the following fundamental property of the pressure and
volume of a system in stable equilibrium.
1. For every value of v, the volume of the system, there is a definite value of pi the pressure which it exerts, the
internal pressure, as we may term it.
2. The volume v increases or decreases according as the internal pressure pi is greater or less than the external
pressure p upon the enclosure, that is to say:

3. It can be shown that, given (1) and (2), stability demands that the curves representing the relative between p
(ordinates) and v (abscissae) must slope from left to right downwards. For if such a curve slopes in the opposite
direction, then the slightest displacement from equilibrium will immediately cause the system to travel with
cumulative effect, avalanche-like, along the pv curve further and further away from the starting point.
Now these fundamental properties (1), (2) and (3), of a capacity and an intensity factor of an energy are shared by
certain parameters that have no direct or simple relation to energy whatsoever [Lotka footnotes the following]:
Owing to the custom of counting heat absorbed by a system as positive, but work done upon it as negative, the
relation analogous to that of (2) takes the form, in the case of heat energy:

where Q is the quantity of heat absorbed by the system at a temperature from a source at the temperature T. Here
the QT curves slope upward from left to right. [Cf. A. J. Lotka, loc. cit., p. 36].
and since the applicability of the principle depends upon these properties, it will extend to such other parameters
possessing them. As an example may be mentioned the relation between area a occupied by a population, and the
rent per unit area Ri that an (average) individual is willing to pay. If Ri is greater than Re, the rent at market rate, the
individual will move into a more spacious apartment, and a will increase, and vice versa; so that:
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On the other hand the curves representing, in rectangular coordinates, the relation between rent and area available
per head, necessarily slope from left to right downward. If it were true, as sometimes stated, that the more a man
has, the more he wants, economic equilibrium would be an unstable condition.”
Lotka, in his §23: The Parameters of State (pgs. 300-301), elaborates more on this model later, specifically, via citation
to Hermann Helmholtz, and his "On the Thermodynamics of Chemical Processes" (1882), and Paul Ehrenfest (1911),
he asserts that "there is much latitude" in the choice of selection of conjugate variable parameters; after which he
makes the jump to systems in which "organic evolution is proceeding". He elaborates, on the equation from point
two above, as follows:
“In physico-chemical systems the topographic parameter v (volume) is the capacity factor of an energy, as had
already been noted; and associated with v is what may be termed a conjugate parameter Pi (pressure), which is the
intensity factor of the energy in question, i.e., that factor which determines the direction of any change in
the capacity factor v, according to the scheme:

where pe is the external pressure. This relation is essentially the Helm-Ostwald Intensity Law. Although this law is not
as universal as its sponsors would make it appear, yet it has a certain field of utility. For a critique of this law see Max
Planck, Eight Lectures on Theoretical Physics, Columbia University Press, 1915, p. 11. The form of this relation may be
taken as the definition of a pair of conjugate parameters.”
He then states (pg. 304):
“We may speak of the rent per unit area that the representative individual is willing to pay as a measure or at least an
index of the ‘population pressure’.”
Then he goes into a coining of the term “biophysical economics” and his social ideal gas derivation.

Walking turning beetle
See also: Cartesian automaton; Neumann
automaton

Lotka, in his section on “correlating
apparatus” (pgs. 340-41), i.e. inputs and
outputs of animal reactions, modeled as:
receptors, adjustors, and effectors,
employs mechanical walking beetle as an
example model; about which he says the
following:

Lotka's mechanical walking sensor-induced table edge turning beetle (pg. 341),
which he cites in the latter sections of this book in discussions of models of
human and animal movement and reactions, along with issues such as the
falsities of teleology models.

“Some time ago there appeared on the
market an ingenious toy, primarily
designed, no doubt, merely to amuse; but,
in point of fact, highly instructive. Its general appearance and simple mechanism are illustrated in figure 69. The
beetle "walks" on two toothed wheels, of which one is an idler, while the other is rotated by a spring whose gradual
release is ensured by a simple escapement device. At its forward end reckoning in the direction of motion (at the
"head") the toy is provided with a pair of antennae, of which one is a dummy, and rises clear of the table upon which
the beetle is placed to exhibit its talents. The other antenna is operative and is so bent downward as to glide along
the table top, in contact with it.
A little in advance of the propelling wheel is another smaller toothed wheel, running idle, and disposed
transversely to the direction of the driving wheel. This transverse wheel clears the table without contact in the
normal working position of the beetle. The animal, if placed somewhere near the center of the table, makes a straight
track, apparently intent [purpose] upon reaching the edge and seeking destruction in a species of mechanical suicide.
But the moment the operative antenna clears the edge of the table, the body of the toy, till then held up by the
contact of the antenna with the table surface, sinks down a fraction of an inch, and the transverse wheel now
contacts with the table. In consequence the toy rotates until the running wheel is parallel with the table edge, and
the insect continues its peregrinations with the operative antenna hugging the side of the table top.
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Clearly here the antenna is a receptor, which "apprises" the insect of certain features in its environment, which
depicts, in a crude but sufficient manner the environment in the toy. The law of depiction is here extremely simple; a
depression in the external world (table top) is translated into a downward tilt in the angle of repose of the toy.
The adjuster, in this case, is the transverse wheel, about as simple an example of an adjuster as can well be
imagined. It "construes" the information furnished by the receptor antenna, and modifies in accordance with this
information the law of motion of the toy, in such manner as to preserve the beetle from a fall which might destroy
that stability of form on which the continued
operation, according to schedule, of the
mechanism depends.”
Lotka, later, in his 27§§: “Mechanistic and
Teleological Interpretation of Adjustors” (pgs. 28185), elaborates on the nature of the adjustor or
sensor input as follows:
“We have seen, from the example of a simple toy,
that typical and fully competent adjusters can very Lotka's mechanical model of a scaled measurement (pg. 382) of
sensory induced mechanical "teleology", so to say, which for the
well be provided in and by purely mechanical
mechanical beetle (above) is exact and for humans involves a lag or
structures. In the toy beetle anticipatory
delay, or something along these lines.
correlation between the reaction of the beetle and
untoward variations of the environment is established as follows: The beetle is progressing along the straight line AB
(see fig. 72) . Its law of motion is that of uniform progression along this straight line. Suppose a scale of centimeters is
laid along AB. Successively higher scale divisions along AB are reached at successively later intervals. In fact, this scale,
with the beetle moving along it (at constant velocity, we may suppose, to simplify the argument) constitutes a clock.
If at the time t the driving wheel of the beetle is at the zero mark, scale divisions to the left correspond to and
represent past instants, and those to the right represent future instants. Suppose the antenna is 5 divisions long, and
that the table edge is at division mark 15. If for any reason the adjuster apparatus failed to function, at time t = 15 the
driving wheel of the beetle would pass the table edge and fall over. When the adjuster apparatus is functioning, five
time units in anticipation of the threatened catastrophe the antenna "senses" the danger, and the creature turns
aside into the path of safety.
Note that this anticipatory reaction depends upon the correspondence between points forward upon the line of
advance, and future instants of time. A supposititious future, & future that may be, is depicted, instant by instant, by
successive points in the line of advance of the beetle on the supposition that its law of motion continues unchanged.
The behavior of the beetle is determined in terms of this depiction of a supposititious future.”
Lotka, at this point, footnotes a cited discussion of Alfred Whitehead and Ernst Mach on “futures that may be”. He
then continues:
“The depiction in this case is plainly mechanical or geometric. We, as living, conscious organisms, in certain
circumstances exhibit a precisely analogous behavior; our action is determined by a picture (psychic in this case) of
the future that we seek to avoid or to attain. We are directly conscious of our own volition (whatever its precise
physical significance may be.) We hesitate not at all in describing our action as purposive, as directed to and
determined by an end, by a final cause. As to the tin beetle, we have dissected him and fully understand his
mechanism. We would think it foolish, with our peep behind the scenes, to impute to him volition or purpose; we
describe his action as mechanical, as fully determined by an efficient cause.”
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Then he picks a middle range example,
an amoeba:
“But what shall we do when confronted
with a case that falls into neither of
these categories? An amoeba, for
example? We cannot enter the amoeba
in spirit and become parties to its
conscious experience; we do not even
know whether it has any such
experience. On the other hand its
mechanism is not completely known to
Lotka’s mechanical beetle vs human vs amoeba example brings to mind Alfred
us. To class it among purposive,
Roger’s 2014 human vs geyser vs paramecium example, in respect to classifying
teleological beings so long as we are
one as “alive” and the others as “non-life”, about which, in respect to whether he
ignorant of its working, and to be
prepared to reclassify it among ‘purely believes the hydrogen atom is alive, he comments: “There is no essential
difference between ‘life’ and ‘non-life.’ The perceived difference is complexity. Old
mechanical’ structures us soon as we
Faithful (Ѻ) has ‘life-like’ movement but is easier to understand than a
come to understand its physical
paramecium (Ѻ). The hydrogen atom is NOT alive.” [16]
operation, seen is hardly a very
commendable way to marshal our mental stock-in-trade.”
Lotka continues:
“The mystery may be in part of our own making. The difficulty in answering a question sometimes arises from the fact
that the question has been badly put. Certainly no harm can come from an effort to make a survey of some of the
relevant facts and their relations. To such a survey we shall proceed forthwith. Here it may be well to summarize
briefly three cardinal points in our observations so far:
1. Mechanisms teleological in their operation can be constructed, which we would not in any ordinary sense of the
word describe as conscious.
2. The active types of teleological mechanisms in nature (animals) impress us as being in some sense conscious,
though in the case of the lower rungs on the scale we feel very doubtful as to just what meaning to assign to this
statement.
3. In our own selves we feel that consciousness (volition) plays a dominant role in the teleological operation of our
bodies, and, in particular, in the operation of the adjusters.
In all that has been said so far the individualistic character of tastes has been emphasized. A man's likes and dislikes
are essentially his own personal affair. This does not mean, as might perhaps at first sight appear, that tastes of
different individuals are wholly random collections of likes and dislikes, dealt out purely haphazard, like the cards
from a well shuffled pack. However erratic human desires may appear in detail, in the gross they display a species of
uniformity, of law, of constancy.”
A modern variant of Lotka’s windup
mechanical beetle, is the batterypowered Tamiya Mechanical Beetle
(Ѻ) is shown adjacent, which is
similarly designed to the effect that
if it encounters a wall it will turn,
according to which if put on a
surface enclosed by four walls it
will move about, turning at each
wall for several hours. Lotka then
cites Bell Telephone’s recent
“automated” switching apparatus, Left: Lotka says that the tropisms of the moth to light work or operate with the same
mechanical inevitableness of the mechanical beetle towards the table edge. Right: an
eliminating the ‘operator’, and
toy Tamiya Mechanical Beetle (Ѻ), that one can by, and study, similar to Lotka's
Leonardo Quevedo’s 1910 chess
mechanical beetle.
automaton (Ѻ), as further
examples he could elaborate on.
In other places, on the mechanical beetle model, Lotka states:
“The tropisms of a moth apparently draw it toward a light with the same mechanical inevitableness as the gears of
the toy beetle constrain it to follow the table edge.”

Volume Five (IS-Mr)

3115

— Alfred Lotka (1925), Elements of Physical Biology (pg. 395)

(add discussions)

Ethics
Lotka digresses in a few places on ethics as follows:
“Just as a man has learned, in the progress of ages, to think logically, to think in accord with reality, so he must yet
learn to will rightly, that is, in harmony with Nature's scheme. We have here a thought that seems fundamental for a
natural system of ethics.”
— Alfred Lotka (1925), Elements of Physical Biology (pgs. 386-87)

“The choice may not be made simply in response to instinctive impulse. It may be more or less consciously guided by
"principles," such as may be given either empirically, on the word of an accepted authority, the Church for example;
or as worked out systematically by the agent himself (philosophy of conduct, ethics). These two types of choice may
be respectively termed instinctive and reflective, or, in analogy with the terms employed with regard to thought, the
instinctive may also be classed as autistic, the reflective as realistic, since the former seeks no basis outside the
individual himself, the latter tends to seek an objective basis.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 412)

(add discussion)

Mill wheel | Solar
Lotka seems to have been the first to diagrammatically
conceptualize "life" as a function of the "photon mill" or
"overshot mill wheel" as he calls it; about which he says
(pg. 334) the following:
“The circulation of substance in the organic world and its
inorganic background, which was considered in an
earlier chapter in its purely material relations, now
acquires a new significance. We recognize in it now a
typical characteristic of the great world engine which, for
continued operation, must of necessity work thus in
cycles. The picture presented to our minds is that of a
gigantic overshot mill wheel, receiving from above the
Lotka's version of the photon mill model of life.
stream of sunlight with its two hundred twenty-seven
million gross horsepower though much of this is split without effect and discharging below its dissipated energy in
the form of heat at the general temperature level. The main outstanding features of the wheel are represented
diagrammatically in figure 68. But in detail the engine is infinitely complex, and the main cycle contains within itself a
maze of subsidiary cycles. And, since the parts of the engine are all interrelated, it may happen that the output of the
great wheel is limited, or at least hampered, by the performance of one or more of the wheels within the wheel. For
it must be remembered that the output of each transformer is determined both by its mass and by its rate of
revolution. Hence if the working substance, or any ingredient of the working substance of any of the subsidiary
transformers, reaches its limits, a limit may at the same time be set for the performance of the great transformer as a
whole”
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Lotka later (pg. 357) states the following about evolution,
his solar mill model, and thermodynamics:
“The law of evolution adumbrated as a law of maximum
energy flux seems probable, that so long as there is an
abundant surplus of available energy running "to waste"
over the sides of the mill wheel, so to speak, so long will a
marked advantage be gained by any species that may
develop talents to utilize this "lost portion of the stream."
Such a species will therefore, other things equal, tend to
grow in extent (numbers) and this growth will further
increase the flux of energy through the system.”
He then goes on to mention that this beyond the
“reasoning of thermodynamics” and also that Hyacinthe
Guilleminot has independently arrived at similar views. He
continues (pg. 358) with the following wisdom, regarding
pronouncements of so-called maximal laws:
A rendition of Lotka's conception of an energy flux driven
evolution mill wheel, i.e. what has come to be called the
“The general effect will be to increase the rate of energy
flux through the system of organic nature, with a parallel "photon mill" model in recent years.
increase in the total mass of the great world transformer,
of its rate of circulation, or both. One is tempted to see in this one of those maximum laws which are so commonly
found to be apt expressions of the course of nature. But historical recollections here bid us to exercise caution; a
prematurely enunciated maximum principle is liable to share the fate of Thomsen and Berthelot's chemical ‘principle
of maximum work’.”

In other works, Lotka cautions his statement that evolution tends to go in the direction of those species who facilitate
maximal energy flux, with the historical reflection on how the asserted “thermal theory of affinity”, i.e. the assertion
that chemical reactions proceed in the direction of maximal heat release (and or that heat release is a measure of the
affinity), was quickly overthrown by the discerning mind of Helmholtz and the thermodynamic theory of affinity.

Chemical evolution | Natural selection
Lotka, in his ripe §12: “Chemical Equilibrium as an Example of Evolution Under a Known Law”, opens to the following
chapter quote:
“I wanted to remind the biologists that in the early stages of life what they are accustomed to speak of as natural
selection passes over into what might be described as a mere physical selection of stabler compounds.”
— Karl Pearson (c.1900), cited by Lotka in Elements of Physical Biology (pg. 152)

On this platform, Lotka equates stability to fitness, and ventures the assertion that evolution operates according to
thermodynamic potential minimum transformational states; the main quotes of which are as follows:
“In the population of molecules here under consideration the relation between birth rate and death rate is of the
simplest possible form. Each molecule of S1 that ‘dies’ becomes a molecule of S2, and vice versa.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 153)

“In equilibrium, the molecules are present in amounts proportional to their respective mean lengths of life, although,
they are ‘born’ in equal numbers, since k2n2 = k1n1.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 153)

Here we see Lotka mentally vacillating on and or water-testing the view that anthropisms such as ‘born’ and ‘die’ are
funny (non-cogent) terms when scaled down into the conceptual physicochemical reaction range of evolution.
“Thus, in the struggle for existence the stabler (fitter) molecules of S1 have the advantage, being, on an average,
longer-lived. There is thus an obvious analogy between the course of events in such a population of different species
of molecules, on the one hand, and a mixed population of different species of organism on the other, an analogy
which extends into details for the exposition of which space is lacking here.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 153)

On this “space lacking” point, Lotka cited his 1907 article “Studies on the Growth of Material Aggregates.” [9] Lotka
then cites the following quote by Edward Baly to explain the three phases of transition states: [10]
“Every complete reaction consists of three separate stages, with each of which is associated its characteristic energy
change. In general, molecules in the free state exist in a phase which is non-reactive, and in order to carry out any
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reaction it is first of all necessary to bring them into a reactive phase. This, which is the first stage of the reaction,
requires that a definite amount of energy should be supplied to each molecule, the amount necessary being the
difference in energy contents of the initial phase and the particular phase necessary for the reaction in question.
The second stage of the reaction is the atomic rearrangement whereby new molecules are produced, and it is
this stage, and this stage alone, which is represented by the equation of the reaction.
The third and final stage is the change in phase of the newly synthesized molecules, whereby they pass into their
normal and non-reactive phases. These last two stages are both accompanied by an escape of energy. If the sum of
the amounts of energy evolved in the second and third stages is greater than that absorbed in the first stage, the
reaction is exothermic; whilst an endothermic reaction is one in which the energy necessary for the first stage is
greater than the total amount evolved in the second and third stages.”
(add discussion)

Thermodynamic potentials
Lotka, following the above, then goes into (pgs. 156-58) the following very-good discussion of evolution described via
thermodynamic potential minimas:
“It should be remarked that the second stage is, apparently, passed through in an exceedingly brief space of time, so
that at any instant only an imperceptibly small amount of substance exists in the transitional state. We are, in fact,
almost wholly devoid of any information regarding matter in this state, and the words of Schonbein hold true in
almost their full force today: "Presumably, between the state in which two portions of matter exist after completion
of chemical combination, and the state in which they previously existed separately, there is a series of transition
states of which the chemistry of today knows nothing."
Probably the only positive and direct experimental evidence we have of matter in this intermediate state
between two compounds is furnished by the superlatively refined methods of Sir J. J. Thomson and Dr. F. W. Aston,
which not only reveal but actually weigh such decapitated molecules as CH3, whose length of life is measured in tenmillionths of a second.
As to the agencies, the "fluctuations" that provide, every now and again, the requisite energy to carry a
transforming molecule "over the crest of the hill," there is first the thermal agitation of the molecules, second the
influence of incident light in photochemical reactions, and third the influence of catalysts, whose action probably
depends on a flattening of the path over the hill crest, the point of departure and the final state remaining
unchanged. For discussions of these technical details the reader must be referred to the literature, a few of the more
recent publications being noted in a footnote below.
While the details of the manner of the "birth" and "death" of the molecules in chemical transformation are, as
yet beyond the range of the observation of the physicist, the fundamental laws of energetics, which hold true
generally, and independently of particular features of mechanism, are competent to give substantial information as
to the end product, at any rate, of the evolution of such a system as considered in the simple example above. The
final equilibrium must accord, as regards its dependence on temperature, pressure and other factors, with the
second law of thermodynamics, which may thus be said to function as a law of evolution for a system of this kind.
This is a point worth dwelling on a little at length, inasmuch as our knowledge of the form and character of the
law of evolution for this special type of system may be expected to serve as a guide in the search for the laws of
evolution in the more complicated systems, belonging to an essentially different type, which confront us in the study
of organic evolution. The second law of thermodynamics can be expressed in various ways, but the form in which it
serves our present purpose best is that which states that the system evolves toward a state in which certain functions
(thermodynamic potentials) of the variables defining its condition are at a minimum, somewhat as a ball placed in a
hemispherical bowl ultimately comes to rest in the position in which its (gravitational) potential is a minimum,
namely, at the lowest point of the bowl.
Mary laws of nature are conveniently expressed in this form, as minimum (or maximum) laws, and it is to be
expected that the law of evolution in life-bearing systems also, (where, as we shall see later, mechanism cannot be
lightly waved aside into the convenient catch-all of the laws of thermodynamics), will be found to receive its most
convenient expression in this form. In another respect the case of chemical evolution may confidently be expected to
be found a good model in the treatment of the broader problem of evolution. It is to be noted that the law of
chemical evolution is expressed in terms of the system as a whole. It is the thermodynamic potential of the entire
system that approaches a minimum. Biologists have rather been in the habit of reflecting upon the evolution of
individual species. This point of view does not bear the promise of success, if our aim is to find expression for the
fundamental law of evolution.”
On maxima and minima, Lotka cites: J. Petzold (1891), Pierre Duhem (1911), and F. Michaud (1921). Later, Lotka
states the following ripe comment:
“Generally it can be said that in equilibrium the thermodynamic potential is a minimum, but the expression for this
potential will vary according as pressure and temperature, or volume and temperature, for example, are held
constant. Only this shall be noted in passing: Whereas, in the thermodynamical treatment of physico-chemical
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phenomena a function Φ is given (essentially as the expression of the laws of thermodynamics), and whereas certain
consequences are derived from this known function, the type of problems with which we are here concerned is of
inverse nature. We are given certain data regarding the behavior of these systems, for example, the fact that their
evolution follows more or less closely a system of equations of the type of the general equations (1) (Chapter VI) of
the Kinetics of Material Transformation; and the problem may be raised, as to whether there exist functions Φ
analogous to the functions known as thermodynamic potentials, in terms of which the behavior of the system can be
concisely epitomized, after the manner of thermodynamics. If such a plan could be successfully carried out, the result
would be a species of quasi-dynamics of evolving systems, in which certain parameters P played a role analogous to
forces, without being in any sense identical with forces (or even with generalized forces); certain other conjugate
parameters p would play a role analogous to displacements, and certain functions Φ would resemble in their
relations to certain events in the system, the energy functions Φ (free energy, thermodynamic potentials) of
thermodynamics.”
— Alfred Lotka (1925), Elements of Physical Biology (pgs. 319-21)

(add discussion)

Life | Definitions
Lotka, in his opening chapter, "Regarding Definitions", opens to the following quote:
“Truth comes out of error more readily than out of confusion.”
— Francis Bacon (1620), New Instrument of Science (§2:Aphorism 20) (Ѻ); cited by Lotka in Elements of Physical Biology
(§1:Regarding Definitions, pg. 3)

(add discussion)

Ostwald | Bacterial growth |
Crystal growth
In 1901, Lotka attended the physical
chemistry lectures of Wilhelm
Ostwald, wherein he gleaned the
connection between biological
phenomena (e.g. bacterial growth)
and physical phenomena (crystal
growth) both informally described
physico-chemical methods; which
Sharon Kingsland (1995) describes as
follows: [8]

In 1901, Lotka, aged 21, as a student in the physical chemistry lectures of Wilhelm
Ostwald, listened to a lecture of the growth of bacteria (Ѻ) as compared to crystal (Ѻ)
growth, both described by one and the same physicochemical principles, which, as he
later (1945) recalled, acted as the “trigger” for the train of thought that led to his
Elements of Physical Biology (1925).

“In any case, the similarity between
physical-chemical and biological
systems had first struck Lotka much
earlier, while he was attending
Friedrich Wilhelm Ostwald's lectures in Leipzig in 1901. In one of these lectures, Ostwald compared the growth of a
bacterial colony to the formation of crystals in a supersaturated liquid. Such a liquid existed in what he called a
"meta-stable" state, that is, it was in equilibrium until disturbed by the addition of a crystal which would act as a
"seed" for the formation of more crystals until a second equilibrium of concentration was attained. The whole
process was accompanied by energy changes within the system. In a similar manner, the bacterium "seed" in a
nutrient broth grew by extracting solid matter from the surrounding liquid, a process accompanied by energy
changes in the living colony. Ostwald's analogy introduced in passing at the end of a lecture was only a heuristic
device used to illustrate how biological processes might be understood by reference to inorganic processes. As Lotka
later recalled, it was this comparison which had acted as the "trigger" for the train of thought that led eventually to
the Elements. The important difference was that Lotka's argument rested not on superficial resemblance, but on the
demonstration of a true identity between physical-chemical and biological systems. This demonstration required an
elaboration of Ostwald's sketch.”
In 1902, Lotka, during his student days at Leipzig, began to outline the "first plan" for his theory of the physics of
biology. In 1907, he began to publish some of his ideas, the first appearing in American Journal of Science. In 1921,
Lotka was feeling the pressure to collect his ideas into book form so to beat other imagined contenders to the
punchline. Kingsland cited the following Jan 1922 letter to Raymond Pearl wherein Lotka vents on David Burns 1921
An Introduction to Biophysics, as a semi-contender, albeit a physiology book, thereby differing from Lotka’s “nature as
one gigantic whole” model: [19]
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“The time is ripe. I see many signs of the fact. Have you seen a recently published book by Burns and Paton, An
Introduction to Biophysics? It also dug a spur into my side—not that there is anything to get excited over, the book
would hardly be described as either inspired or inspiring. But it shows the undercurrent, which one of the days must
break through to the surface.”
Kingsland suggests that “these currents” carried Lotka into a decision in 1922 to accept a fellowship at Johns Hopkins,
wherein he would spend the next two years writing Elements of Physical Biology, completed in 1924 and published in
1925.

Elements | Organisms / Humans
Lotka, in his §15: “The Stages of the Life
Drama”, lists 13 elements that comprise the
human. He also gives the following diagram:

Lotka's table 17 (pg. 197) showing a 13 elemental composition of a human
(see: periodic table; human molecular formula; hmolscience periodic table).
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Lotka, of note, in commentary
on these two elemental
listings (in humans), seems to
be the first to address the socalled “aluminum disproof”, of
the various disproofs of the
existence of god, i.e. in
indirect reference to the clay
creation myth of humans, he
states:
“On the whole it may be said
the living organisms are
composed of comparatively
rare elements. We are, indeed,
earth-born, but yet not
altogether common clay.
Indeed, taken literally the
expression "common clay," as
applied to man, is an extreme
case of poetic license; for
aluminum and silicon the chief
constituents of clay, and
taking second and third place
in rank of abundance among
the components of the earth's
crust, are both present only in
traces in the human body.”
This, in short, is indirect
implicit Bible debunking,
wherein he relegates the
creation of humans according
to Genesis (or Heliopolis
creation myth) as being but a
form of poetry.
Lotka, also lists, in life drama
chapter, citing Henry Osborn’s
“the Origin and Evolution of
Life” (1917), a table of 17
element composition of living
organisms (plants and
animals), shown adjacent.

Davidson
Lotka seems to have been one
of the first to take note of the
relatively unknown 1919 work
of American economist Julius
Davidson, one of the first to
attempt to explain facets of
economics in terms of
Gibbsian thermodynamics and
equilibrium chemical reactions Lotka's table of 17 elements comprising organisms (plants and animals), via citation to Henry
Osborn (1917).
models. [7]

Free energy | Available energy
Lotka seems to use both the terms "free energy" and "available energy", though possibly not in the absolute correct
sense, e.g. speaking about the conservation of free energy (below). This is evidenced by the fact that in his section on
the "world engine" he seems to equates the boiler to the working substance. Working outside of academic
mainstream, Lotka began his studies of the energetics of evolution in the early 1900s; in this isolation he soon came

Volume Five (IS-Mr)

3121

to the view that there was no distinction between biology and physical systems, but that life existed in terms of the
exchange of energy. [4] Lotka proposed that natural selection was, at its root, a struggle among organisms for
"available energy"; organisms that survive and prosper are those that capture and use energy at a rate and efficiency
more effective than that of its competitors. Lotka extended his energetic framework to human society. In particular,
he suggested that the shift in reliance from solar energy to nonrenewable energy would pose unique and
fundamental challenges to society. [5] In commentary on James Johnstone’s 1921 entropy retardation logic, in
particular that “in living processes, the increase in entropy is retarded,” Lotka tells us, in his 1922 "Contributions to
the Energetics of Evolution" article, “he points out that this is true, primarily, of plants; but that among animals also
natural selection must work toward the weeding out of unnecessary and wasteful activities, and thus toward the
conservation of free energy, or, what amounts to the same thing, toward retarding energy dissipation.” [4]

Physical biology | Biophysics
Lotka, in his “Preface” (pg. viii), defined the term “physical biology” to mean physical principles applied to systems of
biological entities, and “biophysics” as the study of certain physical aspects of the life process of the individual;
according to which the latter is a subset of the former. Lotka, citing Alexander Forbes (1920) and Walter Porstmann
(1925), in his §5:Program of Physical Biology”, gave the following bold type definition:
“Physical biology, as here conceived and discussed, is essentially a branch of the greater discipline of the ‘general
mechanics of evolution, the mechanics of systems undergoing irreversible changes in the distribution of matter
among the several components of such system. In introducing the term ‘physical biology’ the writer would suggest
that the term ‘biophysics’ be employed (as hitherto) to denote that branch of science which treats of the physics of
individual life processes, as exhibited IN THE INDIVIDUAL organism (e.g., conduction of an impulse along nerve or
muscle); and that the term ‘physical biology’ be reserved to denote the broader field of the application of physical
principles in the study of life-bearing systems AS A WHOLE. Physical biology would, in this terminology, include
biophysics as a subordinate province.”
This definition, of significant note, was preceded by his ripe §1:Regarding Definitions, wherein he goes into
persuasive argument about how there are issues with the attempts to define “life”, i.e. the “bio-”, according to
physicochemical principles, but that he does not know presently how to resolve the issue, and thereby retains the
term “life”, and related, for practical purposes.

Needham | Terminology
See also: Darwin on higher and lower

In 1942, Joseph Needham published a critique of Lotka’s mention that:
“The passage 'from lower to higher forms', which are often used to describe the direction of evolution, are vague,
and undoubtedly contain an anthropomorphic element [and his suggestion that] these be replaced by proceeds 'from
simpler to more complex forms'.”
In 1944, Lotka published are communication rebuttal of Needham’s objections. [11]

Influence
Influential to Lotka was the 1921 work of English oceanographer James Johnstone. [3] Lotka's work later came to be
influential to those as American mathematician Norbert Wiener, Russian-born American mathematical biologist
Nicolas Rashevsky, founder of mathematical biophysics, American biophysicist Jeffrey Wicken, and possibly to Belgian
thermodynamicist Ilya Prigogine in his dissipative structures theory in relation to equilibriums in biology.
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Education
Lotka began his study at Birmingham
University, England in 1898 and earned
his BS degree in 1901. He then spent a
year studying chemistry at Leipzig
University from 1901 to 1902. During
this period, he developed his interest in
the mathematical theory of evolution,
which would be the foundation for his
life's work. [6] Lotka came to the
United States in 1902, where he
worked as an assistant chemist at the
General Chemical Company in New
York until 1908. While there, he
published his first papers on the
mathematical theory of evolution and
on population analysis. He entered
Cornell University as a graduate
Lotka's diagram of his program of physical biology (pg. 53), a subset of which he
student and assistant in physics in 1908 defines as "biophysics", aka physiology.
and received his MA degree in 1909.
Following his education at Cornell University, Lotka worked as an examiner at the United States Patent Office (1909),
assistant physicist at the United States Bureau of Standards (1909-1911), and as an editor of the Scientific American
Supplement (1911-1914). He received his Doctor of Science degree from Birmingham University in 1912. Lotka then
returned to General Chemical Company, where he worked as a chemist from 1914 to 1919. While he held these
various positions, Lotka continued his investigations into the mathematical theory of evolution. From 1922 to 1924,
he accepted a temporary research appointment in Raymond Pearl's Human Biology group at Johns Hopkins University
to focus on his studies. The result of his work was the publication Elements of Physical Biology (1924). [6]

Quotes | On
The following are noted tributes:
“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 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.”
— Herbert Simon (c.1990) (Ѻ)

Quotes | Employed
The following is the title page
quote:
“When the elements have been
‘mingled’ in the fashion of a
man, and come to the light of
day, or in the fashion of the
race of wild beasts or plants or
birds, then men say that these
‘come into being’, and when
they are ‘separated’, they call
that in common parlance,
death .... let not the error
prevail over the mind that
there is any other source of all
the perishable creatures that
appear in countless numbers.”
— Empedocles (c.450BC), cited by
Alfred Lotka (1925) in Elements of
Physical Biology (pg.185)

“There is no coming into being
of aught that perishes, nor any

Lotka's periodic table (pg. 207), at a point in time when "90 elements" were known, with
elements highlighted being the elements of a human, according to his table 17 (pg. 197),
thus defining a person, in modern parlance, as a "CHNOPS+7 phase", according to Lotka's
cited measurements.
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end for it, but only mingling, and separation of what has been mingled.”
— Empedocles (c.450BC), cited by Alfred Lotka (1925) in Elements of Physical Biology (pg. 246)

“It is to be hoped that these men, finding that they cannot longer write impertinently and absurdly will be reduced
either to write nothing, or books that may teach us something; and so, ceasing to trouble the world with riddles or
impertinencies, we shall either by their books receive an advantage, or by their silence escape an inconvenience.”
— Robert Boyle (1661), The Skeptical; cited by Lotka (pg. x)

“In all such cases there is one common circumstance, the system has a quantity of potential energy, which is being
transformed into motion, but which cannot begin to be so transformed until the system has reached a certain
configuration, to attain which requires an expenditure of work which in certain cases may be infinitesimally small,
and in general bears no definite proportion to the energy developed in consequence thereof. Every existence above a
certain rank has its singular points, the higher the rank, the more of them. At these points influences too small to be
taken into account by a finite being may produce results of the greatest importance. All great results produced by
human endeavor depend on taking advantage of these singular states when they occur. In the course of this our
mortal life we more or less frequently find ourselves on a physical or moral watershed, where an imperceptible
deviation is sufficient to determine into which of two valleys we shall descend.”
— James Maxwell (c.1870), “Article”, in: Life of Clerk Maxwell (editors: Lewis Campbell and William Garnett (1882) (pgs. 441-43);
cited by Lotka in Elements of Physical Biology (pg. 408)

“An abandonment of willfulness without extinction of will, but rather by means of a great development of will,
whereby, instead of being consciously free and really in subjection to unknown laws, it becomes consciously acting by
law, and really free from the interference of unknown laws
— James Maxwell (c.1870), Ethics; cited by Lotka in Elements of Physical Biology (pg. 414)

“Not only do the body fluids of the lower forms of marine life correspond with sea water in their composition, but
there are at least strong indications that the fluids of the highest animals are really descended from sea water.”
— Lawrence Henderson ( 1913), The Fitness of the Environment (pg. 187); cited by Lotka in Elements of Physical Biology (pg. 203)

“Mind is merely the ‘integration’ of the organism’s motor responses to stimuli.”
— A.G. Tansley (1916), summary of the views of Edwin Holt in The Freudian Wish (pg.76-94); cited by Lotka in: Elements of Physical
Biology (pg. 405)

Quotes
The following are notable quotes:
“The preface is that part of a book which is written last, placed first, and read least.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. vii)

“In the struggle for existence, the advantage must go to those organisms whose energy-capturing devices are most
efficient in directing available energies into channels favorable to the preservation of the species.”
— Alfred Lotka (1922) (Ѻ)

“Evolution is the history of a system undergoing irreversible changes.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 24)

“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 law of evolution is the law of irreversible transformations; that the direction of evolution (which, we saw, had
baffled description or definition in ordinary biological terms), is the direction of irreversible transformations. And this
direction the physicist can define or describe in exact terms. For an isolated system, it is the direction of increasing
entropy. More generally, it is the direction of decreasing thermodynamic potential, this potential being variously
defined, according to the conditions of transformation. The law of evolution is, in this sense, the second law of
thermodynamics.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 26)

“What is needed is an altogether new instrument—a microscope for elephants; one that shall envisage the units of a
biological population as the established statistical mechanics envisage molecules, atoms and electrons; that shall deal
with such average effects as population density, population pressure, and the like, after the manner in which
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thermodynamics deal with the average effects of gas concentration, gas pressures, etc.; that shall accept its problems
in terms of common biological data, as thermodynamics accepts problems stated in terms of physical data; and that
shall give the answer to the problem in the terms in which it was presented.”
— Alfred Lotka (1925), Elements of Physical Biology (pgs. 39-40)

“Physical chemistry views the progressive changes in a system comprising several chemical species, that is to say
elements, compounds, phases, etc. It describes the system by enumerating these components, by stating their
character and extent (mass); and by further indicating the values of certain quantities or parameters, such as volume
or pressure, temperature, etc., which, together with the masses of the components, are found experimentally to be
both necessary and sufficient, for the purposes in view, to define the state of the system. With the instantaneous
state of the system thus defined, physical chemistry investigates by observation and by deductive reasoning (theory)
the history, the evolution of the system, and gives analytical expression to that history, by establishing relations, or
equations, between the variables defining these states (after the manner set forth above), and the time.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 41)

“We envisage the life-bearing system, in the progress of evolution, as an assembly of a number of components:
Biological species; collections or aggregations of certain inorganic materials such as water, oxygen, carbon dioxide,
nitrogen, free and in various combinations, phosphorus, sulfur, etc. rate of growth dX/dt of any one of these
components will depend upon, will be a function of, the abundance in which it and each of the others is presented;
this rate of growth will also be a function of the topography, climate, etc. Terrestrial species have an essentially twodimensional distribution, so that area functions here in a manner somewhat analogous to that in which volume
enters into physicochemical relations. Aquatic life, with its three-dimensional sphere of activity, is enacted in systems
whose extension is described in terms of volume. More detailed topographic parameters may be required to define
in sufficient completeness the configuration, the structure of these systems.”
— Alfred Lotka (1925), Elements of Physical Biology
(pg. 43)

“It so happens that many of the components
that play an important role In nature, both
organic and inorganic, are built large numbers
of individuals, themselves very small as
compared with the with the aggregations
which they form. Accordingly the study of
systems of this this kind can be taken up in
two separate aspects, namely, first with the
attention centered upon the phenomena
displaced by the component aggregates in
bulk; we may speak of this as the ‘bulk
mechanics’ or ‘macro-mechanics’ of the
evolving system. And, secondly, the study of
such systems may be conducted with the
attention centered primarily upon the
phenomena displayed by individuals of which A physicochemical sociology depiction of micro-mechanics (individualism
the aggregates are composed. This branch of and interaction view) and macro-mechanics (system-view), as Lotka refers
the subject may suitably be termed the
to them, generally, for chnopsological systems.
‘micro-mechanics’ of the evolving system. It is
evident that between these two branches or aspects of the general discipline there is an inherent relation arising
from the fact that the bulk effects observed are of the nature of a statistical manifestation or resultant of the detail
working of the micro-individuals.”
— Alfred Lotka (1925), Elements of Physical Biology (pgs. 50)

“If the population of the United States continues to follow this [Pearl-Reed equation] growth curve in future years, it
will reach a maximum of some 197 million souls, about double its present population, by the year 2060 or so. Such a
forecast as this, based on a rather heroic extrapolation, and made in ignorance of the physical factors that impose the
limit, must, of course, be accepted with reserve.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 67)

“The evidence points clearly that the elements, such as we know them, are the product of ‘the general brewing of
material which occurs under the intense heat in the interior of the stars.’ Out of such foundry came our own abode, if
we accept the well-considered views of Eddington (1923): ‘I do not say that the earth was a gaseous body when it
first became recognizable as an independent planet, but I am convinced that its material was at one time merged in a
completely gaseous sun.’ And since we are of earth, ours also is the same origin. The hand that writes these words
and the eye that reads them alike are composed of the selfsame atoms that came into being, ages and ages ago, in
the young sun. Far, far more wonderful than any dream of old mythology is the story of our creation.”
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— Alfred Lotka (1925), Elements of Physical Biology (pgs. 272-273); an early "star stuff" type quote

“The last things to receive critical scrutiny are always the fundamental premises of our arguments.”
— Alfred Lotka (1925), a general statement made in context of misuse of Le Chatelier’s principle; in: Elements of Physical Biology
(pg. 282)

“Facts are stubborn things; it seems a pity to demolish the idol of a pretty generalization, but in such things we
cannot permit the wish to be father to the thought.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 289)

“As Pareto remarks, if a man dislikes spinach, it is useless trying to prove to him, as one would demonstrate a
proposition in geometry, that spinach tastes good.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 385) [17]

“Let us call to mind once more the picture of the life conflict viewed as the interplay of organisms moving over a
topographic chart and suffering a succession of collisions with each other and with features of their environment. We
might seek to develop, for such a system, a discipline of statistical mechanics similar to that which the physicist has
developed to deal with the kinetic theory of gases and allied problems.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 358)

“Gilbert and Pogue in their memoir on Power 9 estimate that the use of power derived from coal and other
extraneous sources (i.e., not from the human body) gives to each man, woman and child the service equivalent of 30
servants.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 366); an early energy slave type of statement

“In a most real way, the artificial extension of our natural body, e.g. artificial ears (telephones, artificial eyes
(microscope), etc., have bound men together into one body: so very real and material is the bond that modern
society might aptly be described as one huge multiple Siamese twin. That a species of ‘slavery’, that is to say of
ownership of one person's body [artificial or not] by another or by others, should prevail, is in the last analysis an
absolutely unavoidable situation, once we recognize that no sharp lines are drawn to separate the individual from his
fellow; willy-nilly we must accept the fact..”
— Alfred Lotka (1925), Elements of Physical Biology (pgs. 369-70)

“It is a singular fact possessing a certain psychological interest, that as soon as we understand the modus operandi of
a teleological mechanism we are disposed to reject its interpretation in terms of ‘final causes’.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 384)

“To say that a necessary condition for the wilting of these words is the willing of the author to write them, and to say
that a necessary condition for the writing of them is a certain state and configuration of the material of his brain,
these two statements are probably merely two ways of saying the same thing.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 403)

“Aimed collisions imply a correlation between a present state or event and a future occurrence or eventuality (a
future that will be or a future that may be). Psychologically this correlation is apprehended as purposive forethought.
Physically it implies the disposal of a fund of free energy], since the energy for bringing about (or for avoiding) a
future encounter cannot itself be derived from that encounter. There is thus of necessity a fundamental connection
between purposive action and the disposal of a fund of free energy.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 409)

“An agent is not always conscious of the relation of his actions to the beneficiary. Thus, for example, the scientific
investigator, working under the stress of the instincts of curiosity, workmanship, and self-expression, may have little
or no thought of conferring a benefit on society. Such benefit nevertheless follows. The choice may not be made
simply in response to instinctive impulse. It may be more or less consciously guided by ‘principles’, such as may be
given either empirically, on the word of an accepted authority, the Church for example; or as worked out
systematically by the agent himself (philosophy of conduct, ethics).”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 412)

“The role of the hands in the evolution of man's intelligence seems to have been clearly recognized by the Greek
philosopher Anaxagoras (500-428 BC). He explained, as cited by Will Durant, that ‘man's intelligence by the power of
manipulation that came when the forelimbs were freed from the tasks of locomotion’.”
— Alfred Lotka (1925), Elements of Physical Chemistry (pg. 440)

“To say with the great stoic ‘0 universe, whatsoever is in harmony with thee, is in harmony with me.’ The being
whose will is so adjusted is fortune's favorite; all things must bend to his will as they bend to nature's law. For his will
is nature's law.”
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— Alfred Lotka (1925), Elements of Physical Biology (pg. 434); concluding sentence of book; possibly his philosophical creed or
belief statement motto

(add discussion)
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In hmolscience, Francisco Louca (1956-) is Portuguese politician and economist noted
for his 2000s work on the history of physics based economics.

Overview
In 2001, Louca, in his “Particles or humans? Econometric Quarrels on Newtonian
Mechanics and the Social Realm”, on human particle models, discussed topics such as
Philip Mirowski’s 1989 economic thermodynamics views, and how that in the late 19th
century a powerful drive towards the incorporation of a new wave of mechanical
analogies met with considerable resistance from some of the more established
economists. [1] In 2007, Louca, in his The Years of High Econometrics, discussed how in
the early 20th century, thinkers such as Joseph Schumpeter (1946) or Vilfredo Pareto
influenced Italian economist Luigi Amoroso (1931) discussed concepts such as will,
physics, determinism, molecules, kinetic theory, physics, etc., in respect to economic
implications. [2]
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Love
In terminology, love is a word that describes various states of positive
emotional experiences, that encompass a number of facets of human
activity, particularly the desire to give one's life to another person, as
well as the combined acts of caring, friendship, family, and intimate
union. [1]

Human chemistry
See main: Chemistry of love

In human chemistry, love is an umbrella term that encompasses the
overall emotional and energetic evolution state of the process of a
spontaneous combination reaction between two human molecules, in
which commonly two previously unattached people, A and B, collided
in life (reaction existence) to unite in the form of a dynamic AB couple:
A wirdou.com chemistry of love stylized image
[2]
A + B → AB

(Ѻ), conceptualizing love as the formation of a
perfect chemical bond, a covalent bond in
particular, between sodium and chlorine.

The word "love", however, is intimately linked to the word "hate",
particularly in reference to chemical bonding dynamics. Namely, when the term love is used to signify a certain level
of attraction to a quality of a person, object, or objective, and conversely when the word hate is used to signify a
certain level of repulsion to the same person, object, or objective, then the two labels function as balancing
stabilizers in the bond, as found, for instance, in a 5-to-1 ratio in long term marriage bonds. [3]

Neurochemistry | Neuroanatomy
See main: Neurochemistry

In the late 20th century, researchers began to discern the neurochemical and neuroanatomical underpinnings of love.
In 2004, Forbes reported on the work of Andreas Bartels and Semir Zeki, who claimed to have produced the first fMRI
images of the brain on love: comparing images of those looking at pornography, to images of people in love, to those
of mothers looking at their infants, found the scans of the latter two were almost identical—except in the people in
love case, where there was extra activity in the hypothalamus, which is linked to sexual arousal: the reward center of
the brain lights up when in love, but some regions get turned off: those commonly associated with things like moral
judgment. [6]
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Human Thermodynamics
See main: Thermodynamics of love

In human thermodynamics, love is a term that is
quantified by the release of functional or usable
work energy, particularly Gibbs free energy, out of a
thermodynamic system during an evolution cycle.
One of the first to write semi-correctly about the
thermodynamics of love was American
computational chemist David Hwang in his 2001
article "The Thermodynamics of love". [4]

Entropy
Some have postulated a relationship between love and entropy. According to American economist Jeremy Rifkin, for
instance, “Love is not antientropic, as some would like to believe. If love were antientropic, it would be a force in
opposition to becoming, for the entropic flow and becoming go hand in hand. Rather, love is an act of supreme
commitment to the unfolding process. That is why the highest form of love is self-sacrifice—the willingness to go
without, even to give one’s own life, if necessary, to foster life itself.” [5]

Quotes
The following are related quotes:
“Love is gravitation toward a beautiful object.”
— Ortega y Gasset (c.1920) [9]

“We call love what binds us to certain creatures only by reference to a collective way of seeing for which books and
legends are responsible. But of love I know only that mixture of desire, affection and intelligence that binds me to this
or that creature. That compound is not the same for another person. I do not have the right to cover all these
experiences with the same name.”
— Albert Camus (1942), The Myth of Sisyphus [8]

“True love is like ghosts, which everybody talks about and few have seen.”
— Francois La Rochefoucauld (c.1865)

“There are many people who would never have been in love, had they never heard love spoken of.”
— Francois la Rochefoucauld (1665), Maxims (#136) [7]

See also
● Chemistry of love
● Chocolate theory of love
● Cupid
● Endorphin theory of love
● Equation of love

● Fall in love
● Love at first sight
● Love the chemical reaction
● Love thought experiment
● Oxytocin theory of love

● Physics of love
● Soul mate | See: Plato, Goethe, LFS
● Thermodynamics of love
● True love
● What is love?
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Love at first
sight
In phenomena, love at first sight is the
process in which one or two people fall
in love with each other
instantaneously at first visual contact.
Statistically, about 67 percent of
people believe in love at first sight and
20% fall in love at first sight and marry
that person. [1] One of the first
detailed studies of this phenomenon
was conducted by American market
research Earl Naumann and published
in his 2001 book Love at First Sight the Stories and Science behind Instant
Attraction. [2] A related, albeit less
common, phrase is "love at first smell", A segment from the cover page of Libb Thims Apr 2013 lecture “A Guidemap to
in which the smell of someone triggers Human Chemical Thermodynamics: Goethe's Elective Affinities to Human Free
instant attraction. [3]
Energies”, to Northern Illinois University mechanical engineering students, to

Overview

quickly illustrate that “light”, whether in the form of a magnifying glass making
focused heat, or the visual impression of a beautiful object going into the receptors
of the eyes of a human, can act as “spark” to trigger the activation energy barrier of
the given reaction, whether hydrocarbon molecules, of dry leaves, combusting with
oxygen molecules in the air, or love at first sight, between two human molecules,
starved for love, of a human chemical reaction.

One of the first studies done on the
phenomenon of “love at first sight”,
published in 1970, found that in a
survey of 679 men and women, 30%
reported to have fallen in love at an initial glance. [4] A recent 1999 survey of one-hundred American couples,
however, found that only 11% of men and women had fallen in love the moment they set their eyes on each other.
[5] In the late 1990s, American market research Earl Naumann interviewed 1,495 people across American, by phone,
whose answers to questions on their views about “love at first sight” were tape recorded, documented, and
statistically analyzed. [1] On this topic, according to Naumann, as we perceive our environment, and the inclusive
“potentials” in that environment, through our senses of sight, smell, touch, and hearing that it is sensor information
that triggers the chemical reaction of love. [6] The results of his studies found that nearly two-thirds of the
population believes in love at first sight; that of believers, more than half have experienced it; that 55% of those who
experience love at first sight married the object of their affection and that three-quarters of those who married as a
result of love at first sight have stayed married well over the national average. In a nutshell, this means,
approximately, that 20% of people will fall in love at first sight, solely by the operation of a visual field particle
stimulus (photons), marry that person, and that of those people, three-fourths will stay married better than the
national average.
Subsequently, the visual stimulus of sight, as is the case with most sensor information, will enter the brain
system through the optic nerve and go to the thalamus (the brain's translator); these messages, in turn, are then
simultaneously sent to the neocortex (the thinking part) and the amygdala (the place where deep memories and fear
are stored). The amygdala then sends messages to the hypothalamus (the part that connects the nervous system to
the endocrine system), which then directs the pituitary gland to release the appropriate hormones and
neurochemicals. In short, love at first sight is translated by the thalamus as a "desired human chemical reaction", a
important message which is then sent to the amygdala (the core memory center), resulting in the flooding of
endorphins and other neurochemicals, such as oxytocin, vasopressin, and dopamine, in the emotional center of the
brain, the “limbic system”. As such, according to Naumann’s findings, “the implication is that there is not just a single
chemical reaction taking place in our bodies … there are a whole series of reactions that result in the emotion of
love."
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Soul mates
Modern belief in the concept of a "soul mate" match, a theory tracing to
dialogue in Plato’s The Symposium, in which he has Aristophanes present a
story about soul mates; a theory that, supposedly, Goethe incorporated into
the Edward/Ottilie paring via his alternate headache coincidence descriptions,
in Elective Affinities. [7] According to this logic, then, when two split souls reencountered each other again for the first time since their original split they
would fall in love at first sight, so to reunite with their other soul mate half.
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love at first sight. [7]
5. Pines, A.M. (1999). Falling in Love: Why We Choose the Lovers We Choose.
New York: Routledge.
6. See: Love - the chemical reaction.
7. Stannard, Sydnee. (2013). “Together Forever: High School Relationships”, Knight Life, 53(3):11.
8. Soulmate – Wikipedia.

External links
● Love at first sight – Wikipedia.

Love letters
In terminology, love letters are is a colloquial expression referring to passionate letters sent to significant others,
often filled with deeper emotional content.

Overview
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 (or interest) Elizabeth Cameron, and his
wife Clover Adams. In 1898 to 1903, the love letters of Ernst Haeckel have mentions the concept of elective affinity at
least three times in respect to his own romantic relationships. In one letter to a Franziska von Altenhausen, Haeckel
defines elective affinity as a strange psychological chemotropism: [1]
“… seductive women—why should I, despite all scruples and obstacles, cast myself into the dust before you? Dearst
Franziska, herein lies the enigma of ‘elective affinity’, of that strange psychological ‘chemotropism’, of whose power I
have spoken repeatedly in my books—little dreaming that I myself should fall a victim to it in my old age!”
In 1895, Russian symbolist poet Vyacheslav Ivanov penned a number of love letters to Lidiya Dmitrievna Zinov’evaAnnibal, whom he met early that year, and who eventually became his second wife, which are filled with references
to Goethe’s Elective Affinities, in regards to theory and comparisons of the characters to himself.

See also
● True love
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1. Haeckel, Ernst. (1930). The Love Letters of Ernst Haeckel: Written Between 1898 and 1903 (editor: Johannes
Werner) (elective affinity, pgs. 101, 212, 260). Methuen.

Love terminology upgrades
In terminology, love terminology upgrades refers to physicochemically-neutral or chemical thermodynamicallyneutral term replacements for "love" and related terms, e.g. "hate", that scale up and down the atomic scale (chain
of being, so to say; or molecular evolution scale), elemental periodic table to family dinner table; in the same sense in
which, at the beginning of the 20th century it became no longer coherent to speak about the love and hate of the
elements, so to going into the early 21st century is it no longer coherent to speak about love and hate between
humans defined as chemicals (human chemicals), molecules (human molecules), or powered CHNOPS+20 bound
state animate structures.

Overview
In 450BC, Empedocles, in his four element two force model, referred to "love" as an attractive force and "hate" as a
repulsive force, in short; some of this attraction to repulsion balancing (see: attraction-to-repulsion ratio) logic is seen
in, e.g., the Gottman stability ratio discussion, amid which the colloquial inexact (atomically-inapplicable) terms love
and hate become obviated. In 1898 to 1903, Ernst Haeckel, in his various love letters, mentions the concept of
elective affinity at least three times in respect to his own romantic relationships; in one letter to a Franziska von
Altenhausen, Haeckel defines elective affinity as a strange psychological chemotropism: [1]
“… seductive women—why should I, despite all scruples and obstacles, cast myself into the dust before you? Dearst
Franziska, herein lies the enigma of ‘elective affinity’, of that strange psychological ‘chemotropism’, of whose power I
have spoken repeatedly in my books—little dreaming that I myself should fall a victim to it in my old age!”
In 1910, Henry Bray gave the following suggestions for term reform: [2]
“Similar forces to those that thus bring together the opposite sexes are everywhere evident and acting in the socalled material world, and in the judgment of the writer, equally natural and all-conquering. In our conceit and
blindness we call the one force ‘love’, and the other force ‘affinity’; but mere alteration of words cannot alter the
fact that the two words are the expression of the same force in nature.”
In this sense, we would say that "love", in colloquial inexact terminology, according to the Goethe-Helmholtz
equation (or thermodynamic theory of affinity):

equates to positive affinity (or negative Gibbs energy partial differential change per reaction extent) in exact scientific
terminology, and that "hate", likewise, corresponds to negative affinity (or positive Gibbs energy partial differential
change per reaction extent), in scientific terms, i.e. physicochemcially-neutral language. Alternatively, in the Haeckel
sense, we might aptly state that "love" and "hate" corresponds to positive and negative psychological chemotropism,
respectively, similar to a plant turning towards sunlight.

Quotes
The following are related quotes:
“Love is gravitation toward a beautiful object.”
— Jose Ortega (c.1920) [2]

See also
● Life terminology upgrades
● Sociology terminology upgrades
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Love the chemical
reaction
In culture, love the chemical reaction is a view that the
process of two people meeting and "falling in love" is
purely a chemical reaction or what is better termed a
"human chemical reaction". It is a fundamental question
that even seven year old children want to know the answer
to. [1] The conception of love as a chemical reaction is view
of life that people, over the the last two-hundred years,
beginning generally with the publication of the 1809
novella Elective Affinities, have speculated on, mused over,
and debated to no end. [2]
A humans as "reactive chemicals" view of love the chemical
In modern terms, the debate continues, with those on reaction along with some type of "chemical equation of love"
the philosophical side considering love to be something
of the form:
beyond the ken of scientific analysis and those on the
practical or factual side considering love to be a chemical
process; the latter view of which particularly owes its
standing to the publication of the results of recent
or you plus me to the power of infinity equals love.
neurochemical studies: the 1959 pheromone theory of
mate attraction, the year bombykol was synthesized (by German chemist Adolf Butenandt), a chemical released by
the female silkworm to attract mates; the 1976 endorphin theory of love (endogenous heroin); the 1980 chocolate
theory of love (PEA theory); the 1990s oxytocin theory of love (the "cuddle chemical" explanation for the attachment
of pair bonding), among others, such as the "limbic system" theory of love. According to a 2005 poll, 65.5% of people
consider love to be a chemical reaction. [3] The first magazine to boast a cover defining love as a chemical reaction
was the Valentine's Day special February 2006 issue of National Geographic, shown adjacent, which outlined the
latest research on the brain chemistry involved in the various transition stages of romantic love. [4]

History
See main: Goethe's human chemistry; Human
chemical reaction (history)

The first to postulate that love is a chemical
reaction, was German polymath Johann von
Goethe who, after studying chemistry for a
period of fifty years, along with having attended
the weekly lectures of his life-long friend
German chemist Johann Dobereiner, conceived
a view that human relationships are elective
affinity reactions that can be quantified by
affinity tables. [2]
In April 1808, Goethe dictated a large part of
his new theory that the vicissitudes of love in
relationships and marriage are elective affinity
Left: A 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 reactions to his friend Heinrich Meyer. In
chemical reaction. [3] Right: an AllPosters.com Valentine's day
October 1809, Goethe published his "chemical
poster/picture depicting love as a chemical reaction. [20]
treatise on the origin of love" as a coded novella
entitled Elective Affinities in which the
characters, specifically in chapter four, book one, debate whether or not they are chemical species and in particular
whether or not they have "choice" in their their friendships, relationships, and love affairs. One of the first to
explicitly state that love is a chemical process was Swiss psychiatrist Carl Jung. In his 1933 book Modern Man in
Search of a Soul, Jung stated: [5]
“The meeting of two personalities is like the contact of two chemical substances: if there is any reaction, both are
transformed.”
In film, the first to state that love is a chemical process was Swedish-born American actress Greta Garbo. Specifically,
in the 1939 film Ninotchka, Garbo informs Melvyn Douglas that: [6]
“Love is a romantic designation for a most ordinary biological—or, shall we say, chemical—process … a lot of
nonsense is talked and written about it.”
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This famous quote was the centerpiece of the famous 1993 Time Magazine coverstory article "The Right Chemistry". [7] It was also the dominant quote found on the
back cover of the 2007 two-volume Human Chemistry textbook by American chemical
engineer Libb Thims (cropped section shown adjacent) [8]
In 1979, American psychologist Dorothy Tennov, in her Love and Limerence,
outlined a Freudian-like theory of a state of love, characterized by ambivalent but not
complete rejection combined with intrusive thinking, called "limerence", modeled on
French writer Stendhal 1822 theory of crystallization from his book On Love, and
outlined a number of steps or mechanisms involved in a "limerent reaction" between
the rejected person and the object of desire of the limerent person. The limerent
reaction is a composite reaction; that is, it actually describes a unique series of
reactions. These reactions occur only where misperceptions meet adversity in the
context of a romance. Perhaps because of this unique specificity, limerent reactions
can be uniquely quantified and predicted according to the schema of six steps. Tennov
estimates, based on both questionnaire and interview data, that the average limerent
reaction duration, from the moment of initiation until a feeling of neutrality is
reached, is approximately three years. [17] In 1993, American psychologist Harville
Cover story: "Love: the
Hendrix stated in his book Keeping the Love You Find: a Guide for Singles, in what has Chemical Reaction", in the
become notable quote, that: [9]
February 2006 (Valentine's day)
issue of National Geographic.

“When we meet an Imago match, that chemical reaction occurs and love ignites. All
other bets, all other ideas about what we want in a mate are off. We feel alive and whole, confident that we have
met the person who will make everything all right.”
This has been translated, by some, to the conclusion that
“physiologically, romantic love is a chemical reaction”. [10] In
the 1999 article “The Science of Love”, writer Nuna Alberts
explains that “researchers believe that love at first sight is not
just a cliché: a chemical reaction which may lead to romance can
be created when one person first looks at another.” [18]

Love at first sight
In the late 1990s, American market research Earl Naumann
interviewed 1,495 people across American, by phone, whose
answers to questions on their views about “love at first sight”
were tape recorded, documented, and statistically analyzed. [11]
On this topic, according to Naumann, as we perceive our
environment, and the inclusive “potentials” in that environment,
through our senses of sight, smell, touch, and hearing that it is
sensor information that triggers the chemical reaction of love.
A section on the back cover of the 2007 textbook
The results of his studies found that nearly two-thirds of the
Human Chemistry, by American electrochemical
population
believes in love at first sight; that of believers, more
engineer Libb Thims, showing cupid, two people in
than half have experienced it; that 55% of those who experience
love, and the famous 1939 Ninotchka film quote by
love at first sight married the object of their affection and that
Greta Garbo.
three-quarters of those who married as a result of love at first
sight have stated married well over the national average. In a nutshell, this means, approximately, that 20% of people
will fall in love at first sight, solely by the operation of a visual field particle stimulus (photons), marry that person,
and that of those people, three-fourths will stay marry better than the national average.
Subsequently, the visual stimulus of sight, as is the case with most sensor information, will enter the brain
system through the optic nerve and go to the thalamus (the brain's translator); these messages, in turn, are then
simultaneously sent to the neocortex (the thinking part) and the amygdala (the place where deep memories and fear
are stored). The amygdala then sends messages to the hypothalamus (the part that connects the nervous system to
the endocrine system), which then directs the pituitary gland to release the appropriate hormones and
neurochemicals.
In short, love at first sight is translated by the thalamus as a "desired human chemical reaction", a important
message which is then sent to the amygdala (the core memory center), resulting in the flooding of endorphins and
other neurochemicals, such as oxytocin, vasopressin, and dopamine, in the emotional center of the brain, the “limbic
system”. As such, according to Naumann’s findings, “the implication is that there is not just a single chemical reaction
taking place in our bodies … there are a whole series of reactions that result in the emotion of love."

Chemical mechanism views
In the 2006 book The Letter of Love, author Linda Hargesheimer clearly stated that: “Love is a chemical reaction
between people that causes the physical attraction." Moreover, she noted that: “a chemical reaction also exists
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between friends.” [12] This latter supposition digs into the fact that all variations of human interactions, such as
friendships, family dynamics, social interctions, work relations, etc., can be diagrammed as chemical reactions. [8]
When modeling human chemical reactions, as is the case with any type of chemical reaction, one uses "chemical
equations" to define the process of the reaction, in which the "reactants" are the chemical entities that go into the
reaction and the "products" are the transformed entities that the results of the reaction. A chemical reaction, by
definition, is "the coming together, or interaction, of two or more atoms, ions, or molecules with the result that a
chemical change takes place and a new substance is formed, with a different chemical composition." [13] On this
definition, over the last dozen years, a few individuals, such as American chemical engineer Libb Thims (1995),
American astrophysicist Christopher Hirata (2000), American computational chemist David Hwang (2001), with his
article "The Thermodynamics of Love", and Canadian writer Chanel Wood (2007), have independently arrived at the
view of the process of falling in love as a chemical reaction in which reactant transform into products:
Reactant + Reactant → Product
In technical terms, the basic couple forming reaction, in which a man Mx meets a woman Fy, and they chemically
bond to form the product of a couple MxFy, is written as:

Mx + Fy → Mx≡Fy
in which the chemical entities
"Mx" and "Fy" are human
molecules and in which the
bonded entity "Mx≡Fy" is what is
called a dihumanide molecule;
the prefix di- meaning two, the
suffix -ide meaning like or similar
to or, more specifically, referring
to a chemical compound derived
from or related to another,
usually specified, compound. This
is analogous to a dioxide
molecule O2 in which two oxygen
atoms are bonded in one
cohesive unit. [8] Hence, by
definition, in the big picture point Left: a 2001 online Q&A posting, Americans geneticist and veterinarian Tamara McArdle
of view, the process of love is a
and a seven-year-old student named Jason, hosted by the Physics Van Outreach program
purely chemical reaction.
of the physics-engineering department of the University of Illinois at Urbana-Champaign, a
quote that drove the construction of the 2007 textbook Human Chemistry. [1]Right: an
anthropomorphized cartoon-style "humans as chemicals" view of love being viewed as a
In the 2001 book The Truth about purely chemical reaction and reproduction (a baby test tube).

Lock-n-key model

Love, Canadan author Elizabeth
Currie not only stated that love is a chemical reaction, but also discusses some of the key unconscious triggers to
interpersonal chemical reactions of pair bonding. [14] In particular, Currie states that romantic love is the anticipation
of getting a “key”, such that one will feel the state and euphoria of romantic love if they collide with someone who
can provide that key. She states, by example, “if you have money as a key, you will have a ‘chemical reaction’ to
potential mates with money. If you have acceptance as a key, you will have a ‘chemical reaction’ with good social
standing. If you have marriage as a key, you will have a ‘chemical reaction’ to anyone who is looking to for a marriage
partner.” In sum, she notes that her examples are oversimplified, but they demonstrate “the point that the new
chemistry, or special magic, you feel for another person is for a reason; that person can provide you with a key you
need.”

Objections | Religion and philosophy
Of those 35% of people who object to the view of love being a chemical reaction, a predominately large proportion of
objectors tend to be basing their objection on religious or philosophical grounds; in other words, the chemical view
conflicts with their belief system. The idea that love is a chemical reaction between human molecules is, to some,
considered as a joke or nonsense, and to others considered something beyond the realm of science, or rather a
philosophical subject, not to be touched by hard science. In 1810, for instance, after reading Elective Affinities,
Goethe's fellow author and neighbor Christoph Wieland sent a letter (which he suggested should be burned after it is
read) to his close friend German philologist and archeologist Karl Böttiger stating that: [15]
“To all rational readers, the use of the chemical theory is nonsense and childish fooling around.”
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Wieland, to noted, objected on religious grounds; supposedly due to the radicalness of its Christianity. In similar
theme, in 1922 American philosopher Frederick Bennett published an article entitled “Is Spirit a Chemical Reaction?”,
in which he states that he objects to the following quote given by a scientist (arrived at as a result of researches) in a
local newspaper:
“Love is in its ultimate analysis nothing but a chemical reaction.”
Bennett goes on to argue, similar to Wieland, that this statement is false and puerile (or childish), on the grounds that
the human soul is not a chemical compound nor of material composition and thus not worthy of explanation by
science. [19] In 2005, to cite one of many examples, after reading the “chemical reaction” section to the Institute of
Human Thermodynamics’ Top 150 Definitions of Love webpage, an American high school geology teacher
commented, to American chemical engineer Libb Thims, that the concept of “human chemical reactions” occurring
between “human molecules” was: “good for a laugh, but not much else.” [16] The man in the adjacent "reaction
video" (reaction to another YouTuber video which had the statement love is a chemical reaction) comments the
following heated reaction view:
“Let’s focus on that one statement: ‘love is a chemical reaction’. That’s an incredibly deep statement and I think it’s a
lie from the pit of hell.”
The man objects because the chemical view conflicts with the Bible.

Quotes
The following are related quotes:
“Loneliness, like any other emotion, is just a chemical reaction in your brain, as is possible with all emotions, you can
control it … Unfortunately, we oftentimes lack the power to do so.”
— Aedan Clarke (2013), Tumblr post (Ѻ); reblogged 198+ times

“Listen, Morty, I hate to break it to you but what people call ‘love’ is just a chemical reaction that compels animals to
breed. It hits hard, Morty, then it slowly fades, leaving you stranded in a failing marriage. I did it. Your parents are
gonna do it. Break the cycle, Morty. Rise above. Focus on science.”
— Justin Roiland (2014), opinion of Rick (clip:Ѻ)(fuller:Ѻ), from the 6th episode (Ѻ) “Rick Potion No. 9” (Ѻ), of the Rick and Morty
show, Jan 27

Images
The following are related love as a chemical reaction images:

Image from a Oct 2015 Reddit thread
(Ѻ) discussing the 27 Jan 2014 love
philosophy of Rick of the Rich and
Morty show.

See also
● Human chemistry
● Science-based online dating sites
● ReactionMatch.com
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Love thought
experiment
In thought experiments, love thought experiment
refers to the thought experiment according to which
a person, simultaneously in love with two or more
people, and or, conversely, a person with two or
more people simultaneously in love with them,
attempts to discern who or how to intelligently
“choose” whom to marry, based the laws, principles,
and or prediction logic of affinity chemistry, physical
chemistry, and or chemical thermodynamics, the
result of which new insights and truths are gained
into and about the nature and realities of the human
condition.

Goethe | The Renouncers → Elective
Affinities
See main: Goethe love thought experiment

In the middle of 1808, German polymath Johann
Goethe, a few months before he met Napoleon (Oct
2), he had started writing a story called “The
Renouncers”, which, according to one of Goethe’s
assistants, was about a hero simultaneously in love
with four women; the synopsis of which, in Goethe’s
view, was that:

The love thought experiment, first conceived by German polymath
Johann Goethe in 1808, depicted above, refers to the situation
wherein one attempts to intelligently "choose" who to marry from
multiple possible mates, or the repercussions resulting therein, when
one is simultaneously in love with multiple people, the result of
which one is forced to turn to physical chemistry or chemical
“Each in her own way is lovable; whichever one he is thermodynamics to study the way in which atoms and molecules
drawn to in the mood of the moment, she alone is
react and the scaling up of this to human-human interactions.

lovable.”
The solution to the problem he found is derived from Newton’s 1718 last and final “Query 31”, wherein he stated:
“Is it not for want of an attractive virtue [chemical affinity], between the parts of each, that quick-silver (☿)(Hg) will
NOT mix with: antimony (♁)(Sb), lead (♄)(Pb), or iron (♂)(Fe); and by a weak attraction, that quick-silver (☿)(Hg) and
copper (♀)(Cu) WILL mix, with difficult; and from a strong attraction, that quicksilver (☿)(Hg) WILL mix readily with tin
( ♃)(Sn)?”
From this, Goethe gleaned the view that, just as there is only, after all, “one nature”, these chemical natures have to
apply to human affairs, according to which:
“Is it not for want of an attractive virtue [chemical affinity], between the parts of each, that Edward will NOT mix with
Luciane, homeless people, or elderly; and by a weak attraction, that Edward and Charlotte WILL mix, with difficult;
and from a strong attraction, that Edward WILL mix readily with Ottilie?”
In this scheme, Goethe made a human affinity table, on paper, or at least in his mind (see: Goethe’s affinity table).
Goethe took it up again early the next year, after which the tale ballooned into a novel, progressed quickly, and
before the end of the year (Oct 3, 1809) (see: Goethe timeline) it was in print under the enigmatic title Elective
Affinities, a physical chemistry based treatise on love, relationships, and human interactions viewed purely as affinity
reactions or chemical reactions. [1] In her summary of the circa 1849 long poem Amours de Voyage of English poet
Arthur Clough, American literature professor Stefanie Markovits summarizes the innate thought experiment nature
of Goethe’s 1809 physical chemistry based novella Elective Affinities (Die Wahlverwandtschaften): [3]
“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
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Die Wahlverwandtschaften (1809), a work that obviously influenced Clough’s reflections on the subject of Amours.
[4]. Goethe’s novel is really more of a 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.”
Markovits goes on to state that the point that Goethe made—and that Clough worries about—is that there is nothing
genuinely elective about elective affinities: we have no choice in these matters, other than the choice to oppose our
inherent passions. She also states that Clough interjected further on this issue, in regards to “mechanical ethics”, the
teaching of behaviors, and passions, in his “1849 (Roma) Notebook”.

Helmholtz | Affinity → Free energy
In 1882, with the publication of German physicist Hermann Helmholtz' treatise "On the Thermodynamics of Chemical
Processes", affinity chemistry—the basis of Goethe's thought experiment—was supplanted or rather upgraded to the
more robust science of chemical thermodynamics; subsequently, love thought experiments, in the years following,
owing to the Goethe-Helmholtz equation, which equates the force of "affinity" to the change in "free energy", tended
to be free energy or thermodynamic based, as outlined below in the case of Henry Adams, who believed himself to
be a molecule like free energy determined "phase" (1909) or Libb Thims who believed himself to be a free energy
determined 26-element molecule (1995).

Adams | Love triangle
On 27 Jun 1872, American physical science
historian Henry Adams (social Newton #2
behind Goethe) married Marian Hooper
(Clover Adams). In Jan 1881, Henry Adams
met the 24-year-old Elizabeth Cameron, for
the first time, in the drawing room of the
house of John Hay can Clara Hay. 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 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 A depiction of the so-called "Henry Adams love triangle", in 1885, wherein,
seemingly, the introduction of molecule B (Elizabeth Cameron), into the
to be created, for the fact is my daily study
reaction system of Henry Adams, seems to have worked to precipitate the
and only satisfaction in life.”
dissolution or detachment of molecule A (Clover Adams) from the AC

marriage bond (Henry-Clover relationship), via the action of suicide, on 6
It would seem, here, to be the case,
Dec 1885.
speculatively speaking, that the three human
molecules Adams had in mind in this statement, subsequently, would have been himself, his side love affair (or
interest) Elizabeth Cameron, and his wife Clover Adams. On 13 Apr 1885, Clover’s father died, and this was said to
have initiated a period of mourning which evolved into mental depression from which she did not recover. On 4 Dec
1885, two days before her suicide by cyanide (Dec 6), Clover Adams, visited Elizabeth Cameron, who was then threemonths pregnant. On 6 Dec 1885, Clover died by suicide via swallowing potassium cyanide.
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On 29 Sep 1908, Adams wrote Cameron the following telling insight about his encounter with the chemical
thermodynamics equations of Willard Gibbs:
“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.”
Here, we see the affinity chemistry belief system (or belief state) to chemical thermodynamics belief system (or belief
state) transition occurring, according to which, whereas Goethe believed himself to be some type of animated
chemical governed by the forces of chemical affinity, Adams, alternatively albeit equivalently (in science upgrade
terms), believed himself to be a both a "molecule" (1885) and "phase" (1908) or "equilibrium" defined by the
chemical thermodynamics of Willard Gibbs.

Thims' thought experiment | Excel spreadsheet
See main: Thims thought experiment

In circa 1992-1993, American electrochemical engineer Libb Thims, the modern intellectual embodiment in mindset
of Goethe + Adams + Pareto, in regards to human chemistry, in an attempt to figure out how to go about choosing
who to marry (as this is supposed to be a step, according to cultural precedence, in the colloquial standard model of
existence), as a freshman pre-engineering student, Thims made an excel-style spread sheet table of the top nineteen
girlfriends, whom he could potentially marry, listing each person on the horizontal and listing a range of point ranked
attributes, qualities, or factors on the vertical, such as “grandmother would like her”, spontaneity, fun factor, physical
attraction factors, mental attraction factors, repulsive factors, etc., in an attempt to get a numerical "marriage quality
value" for each girlfriend:

The resulting solutions, however, did not seem to intuitively make any sense.
In 1995, Thims began to muse about how this would be done chemical thermodynamically; even nearing the
point of asking the question in his chemical engineering thermodynamics class. It would be a full seven years (2001)
before he could figure out the nuts and bolts of how this could be quantified via enthalpy and entropy determinants
(see: history). The following is a section of the circa 1995 "Thims thought experiment", according to which American
chemical engineering student Libb Thims conceptualized his top 19 marriage-potential girlfriends as each having a
reaction "potential" quantified by the Lewis inequality: ΔG < 0, analogous to what Goethe conceptualized in 1796 via
affinities (see: Goethe-Helmholtz equation: A = -ΔG), according to which the discerning human chemist should
theoretically be able to "predict" the most-favored human chemical reaction (see: HCR theory) of a given set of
potential reactions:
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In more detail, the subject of the governing relation of the interactions of human relationship with that of chemical
thermodynamics originated in circa 1995 during Thims' years as a chemical engineering thermodynamics student at
the University of Michigan and his curiosity as to how the spontaneity criterion of chemical thermodynamics applies
to the successfulness of mate selection or prediction in the action of love the chemical reaction. In this period, and
the years to follow, Thims began to seek a thermodynamic understanding of the human existence process, especially
as thermodynamics relates to mate selection and the nature of love; and sometime shortly thereafter, Thims
discovered American evolutionary psychologist David Buss' newly-published 1994 book The Evolution of Desire,
containing the results of a robust study on mate selection of 10,000 people of all ages from thirty-seven cultures
worldwide, which presented a rather eye-opening and straight-forward look at the nuts and bolts of mate selection,
in regards to what specific factors affect sexual attractiveness and sexual repulsiveness, from both the male and
female perspective. Some of the first products of this efforts include the 2005 Journal of Human Thermodynamics,
the 2007 textbook Human Chemistry, and the 2008 The Human Molecule, to name a few.

A Strange Thing Called Love
On 04 Feb 2012, Indian chemical engineer Vamshi Regalla
and American mechanical engineer Ravi Vedula published
a short film entitled “A Strange Thing Called Love”,
wherein they scripted a story about love in conservation of
energy stylized logic, conceptualized as shown adjacent.
Thims, shortly thereafter, contacted Regalla and
Vedula, suggesting they attempt to expand on their video
story line into the form a more rigorous journal article,
after which, in May 2012, they published an article entitled
“A Strange Thing Called Love: in View of Chemical
Thermodynamics”, in Journal of Human Thermodynamics,
wherein they outlined their take on the chemical
thermodynamics of love, employing Thims-Pati style
reaction mechanisms:
A + B → A≡B (human chemical bond formation) (Libb
Thims, 2003)
A + B → AB (Surya Pati, 2009)
to explain human bonding as a reaction, commenting at the end that:
“A video was made by the authors on the same concept with the title as “A strange thing called love”. The plot of this
video is that a man falls in love with nine girls and that day comes when he is supposed to make a decision on
choosing ‘the one’. Surprisingly in the early 1800s, Johann Goethe published a book named Elective Affinities based
on a similar concept of love and marriage relations among two couples. It is a pure coincidence and the current
authors actually didn’t know about it until they started preparing this article.”
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(add discussion)
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Lovejoy, Arthur

Left: German-born American Albert Einstein's famous circa 1928 poster
quote query on the physics and chemistry of love (see: Einstein on love).
Right: A depiction of the American electrochemical engineer Libb Thims
circa 1995 version of the love thought experiment, according to which
each mate selection reaction, between one man M and four different
females F:
M + F1 → M≡F1
M + F2 → M≡F2
M + F3 → M≡F3
M + F4 → M≡F4
are each quantified by a free energy change, ΔGi, and hence yield a
reading of the predicted spontaneity, feasibility, or naturalness of each
potential relationship reaction

In science, Arthur Lovejoy (1873-1962) was German-born American philosopher noted
for his 1932-1933 William James lecture series at Harvard turned 1936 book The Great
Chain of Being: a Study of the History of an Idea, wherein he gives the first historical
account of the "great chain of being" theory, and how, though once the apex of the
renaissance, supposedly, it fell off following Rene Descartes’ dualism supposition, i.e.
the division of a person into soul-mind and mechanistic material body, which thus
separated intellectuals into two cultures, and thereby broke up the great chain of
being, by the combined influence, according to Peter Stanlis, of romantic idealism,
Darwin’s evolution theory, and Einstein’s relativity. [1]
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Lovelock, James
In hmolscience, James Lovelock (1919-) is a English scientist noted, in chnopsthermodynamics, for his 1964 argument that to build a thermodynamics-based lifedetection apparatus, to be used in space missions on other planets, Mars in particular,
able to “look for a reduction or reversal of entropy as a sign of life”. This tentative
theory, as outlined in his 1975 article “Thermodynamics and the Recognition of Alien
Biospheres”, evolved into the now famous Gaia hypothesis. [1]

Entropy and extraterrestrial life
In circa 1964, while Lovelock was working at the Jet Propulsion Laboratories (JPL), at
the California Institute of Technology, he conceived of a verbal life-detection entropy
reversal theory during discussions and debates on how one would construct liferecognition equipment for use in a planned voyager mission to Mars. Two probes, to
note, built by JPL and funded by NASA, were eventually launched in 1977. [3] In the
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planning stages of probe construction, discussions erupted on the issues of life recognition and what is life, in
general; Lovelock was skeptical and posed the following question:
“How can we be sure that the Martian way of life, if any, will reveal itself to tests based on Earth’s lifestyle?”
After a bit of debate on the issue, one of Lovelock’s JPL colleagues responded with: “well, what would you do
instead?” At the time, Lovelock gave the vague reply:
“I’d look for an entropy reduction, since this must be a general characteristic of all forms of life.”
In 1979 retrospect on this response, along the lines of other famous entropy quotes, Lovelock comments: [1]
“Understandably, this reply was taken to be at the best unpractical and at worst plain obfuscation, for few physical
concepts can have caused as much confusion and misunderstanding as has that of entropy.”
In 1979, after thinking about the relation between entropy, fitness, beauty,
and survival, Lovelock stated: [2]
“I wonder if a positive answer would enable us to rate beauty objectively,
rather than through the eye of the beholder. We have seen that the
capacity greatly to reduce entropy or, to put it in the terms of information
theory, greatly to reduce the uncertainty of the answers to the questions
about life, is itself a measure of life. Let us set beauty as equal to such a
measure of life. Then it could follow that beauty also is associated with
lowered entropy, reduced uncertainty, and less vagueness.”
(add discussion)

Gaia hypothesis
The tentative theory was rejected by Lovelock’s colleagues, but the idea of
life being associated with a reduction or reversal of entropy stayed on his
mind later evolving, with the help of American biologist Lynn Margulis, into
the now-famous Gaia hypothesis, a postulate that the earth is a large living
organism. [1] The hypothesis argues that the earth is large living superorganism, where “the biosphere, atmosphere, oceans, and soil constitute a
feedback or cybernetic system which seeks an optimal physical and
chemical environment for life on this planet”. [4]

A Martian life cartoon, depicting
Lovelock's circa 1964 question about how
a probe would be able to recognize "life"
according to modern physical science?

Education
Lovelock completed a BS in chemistry in 1941 from Manchester University, a PhD in medicine in 1948 from the
London School of Hygiene and Tropical Medicine, and a DSc in biophysics from London University in 1959. [2]
Lovelock worked briefly with British biochemist Archer Martin, who did pioneering work on gas chromatography,
which may be from where Lovelock learned his thermodynamic ideas.
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Lovtrup, Soren
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In evolution thermodynamics, Soren Lovtrup (1922-) is a Danish chnops-chemist (bio-chemist),
embryologist, and animal physiologist noted for his 1983 article “Victims of Ambition: Comments
on the Wiley and Brooks’ Approach to Evolution”, wherein he attempts to pick apart the 1982
Brooks-Wiley theory of evolution. [1]
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Low entropy
In human thermodynamics, low entropy is a hugely misused term referring loosely to a number of different things,
such as: fossil fuel (material entropy), ordered states, ordered thinking (mental entropy), high efficiency, sunlight,
plants, food, etc. In one sense, through the principle of elementary disorder, low entropy is often seen as
synonymous with order.

Overview
In 1944, Austrian physicist Erwin Schrodinger famous argued that life is something that “lfeeds on negative entropy”.
In 1971, Romanian mathematician Nicholas Georgescu-Roegen, in his The Entropy Law and the Economic Process,
reinterpreted Schrodinger's idiom into the following form: [1]
“Life does not feed on mere matter and mere energy but—as Schrodinger aptly explained—on low entropy.”
Other example usages, some possibly Schrodinger or Georgescu-Roegen independent, include:
“Open thermodynamic systems—like a building or a living being—require a supply of low entropy for maintenance.”
— Luis Fernandez-Galiano (1982) [2]

“Enjoyment of life increases as we go from low entropy (boring, predictable) to high energy (exciting, unpredictable).
In theory, low entropy means high efficiency. We could say that coal and oil are low entropy.”
— Robert Handscombe and Eann Patterson (2004) [3]

“Life needs a low entropy resource – photosynthesis – to survive and reproduce.”
— John Schmitz (2007) [4]

“The deeper sanctions of U.S., Japanese, Chinese,and European governance are perfectly aware of the long-long run
demand to capture low entropy in outer space,and they keep a close eye on each other’s Mars activities.”
— Peter Pogany (2009) [5]

(add discussion)

Difficulties
The term “low entropy”, in short, is something, in thermodynamics, that has become lost in translation, since its
original formulation by German physicist Rudolf Clausius in 1865, as heat leaving or entering a body divided by the
absolute temperature at the boundary:

In this sense, low entropy is like saying “low heat”, which is nonsensical.
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See also
● Anti-entropy difficulties
● Low entropy state
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Low entropy state
In thermodynamics, a low entropy state, as
contrasted with a high entropy state, is said to
be an ordered, organized, or compacted (high
density) state of atoms and molecules. [1] This
rule, however, is generally only true in
comparing a gas state (chaotic) to a liquid state
(medium order) to a solid state (ordered) to
one at absolute zero (perfect order). In defining
entropy values to different molecules, the
procedure used involves assigning simple
component atoms and molecules arbitrary
(often zero value) measures of free energy and
enthalpy, at their standard conditions, and
using this basis to make thermodynamic tables
of entropy and enthalpy values for different
reactions, and using reaction algebra to assign
entropy values to more complex structures.

Big bang theory
In cosmology, the universe prior to the
inception of the big bang is often theorized to
have been in a low entropy state, about the size
of a golf ball, in its initial state some 13.7 billion
years ago, as current science understands
A typical depiction of a low entropy compared to a high entropy state, in
things. [2] Supposedly, it was Belgian
terms of gravity. [3]
mathematical physicist Georges Lemaitre
(1894-1966), in circa 1920-1927, after previously studying relativity under Arthur Eddington, who conceived a
“firecracker theory”, wherein building on thermodynamics and problems of Albert Einstein’s static universe model,
he was led into the view that if the universe is increasing in entropy, according to the second law, that it must be
finite: subsequently there would have had to been a time when the entropy of the universe was low. [4] The details
of this, assertion, however, need to be fact checked.

See also
● Low entropy
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Low-temperature thermodynamics
In thermodynamics, low-temperature thermodynamics is the study of the laws of thermodynamics in relation to the
properties of matter at temperatures approaching or close to absolute zero.

History
In 1703, French physicist Guillaume Amontons mathematically derived the idea of an “absolute zero”. [1] In circa
1870, Polish physical chemist Sigmund Wroblewski, following studies under Hermann Helmholtz at the University of
Berlin, met German physicist Rudolf Clausius, while in recuperation from vision surgery in the Swiss Alps, who told
him to continue on with his low temperature work, and to concentrate on things related to thermodynamics. [1] In
1883, Wroblewsi, working together with Carl Olszewski, would make a measurable quantity of liquid oxygen. [4] In
1912, German physical chemist Walther Nernst pointed out that absolute zero could not be reached because of the
third law. [2] In 1917, Nernst summarized the third law with the terse statement that: [3]
“It is impossible to take all heat from a body.”
In 1925, Albert Einstein and Satyenda Bose predicted a new state of matter at ultra-low temperatures. In 1995,
Einstein and Bose's "new state of matter", called Bose-Einstein condensate, is created at 1.7E-7 K by Americans Eric
Cornell and Carl Wieman at Colorado University, Boulder.
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Lower, Stephen
In human chemistry, Stephen Lower (c.1945-) is a American-born Canadian biochemist
and physical chemist noted for his listing of human chemistry, in his online book
website Chemistry One, a collection of chemistry material, as crackpot or
pseudoscience, presenting human chemistry as something chemistry students should
avoid.

Education
Lower completed his BA in biochemistry at the University of California, Berkeley, and
PhD in physical chemistry at the University of British Columbia. He was a professor of
chemistry at Simon Fraser University, Burnaby-Vancouver, Canada, from 1965 until his
retirement in 1999. He began working on his online chemistry site after retirement. [2]

Crackpot
The following is a cropped screenshot of fuller's classification of human chemistry
(adjacent). [1] What is amazing is that this listing comes from a physical chemist, the
second most-probable type of person (behind the chemical engineer and the chemical thermodynamicist) to
understand human chemistry and human thermodynamics? Conversely, to cite one example, American physical
chemist Thomas Wallace not only did not consider the modeling of human activity using physical chemistry to be
pseudoscience, but rather instead wrote out his entire 2009 book Wealth, Energy, and Human Values, using this type
of logic of applying terms such as energy, entropy, Gibbs free energy, reaction coordinate, etc., to the explanation of
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human existence. What seems to be the case is that there seems to be two kinds of physical chemists, one who
understands that the laws of
thermodynamics govern human
reactions and those who do not.

Religion
In regards to conflict of interest,
e.g. red-tabbed people on the
HMS pioneers page, in the case of
Lower, a point to note is that he
is religiously predisposed or
biased, e.g. one of his favorite
Lower's 2007 online listing of human thermodynamics and human chemistry as crackpot.
websites is the Scary Bible
[1]
Quotes site. This is a common
factor to look for behind a person's motives to objecting to a science of "human chemistry".
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Lowy, Michael
In hmolscience, Michael Lowy (1938-) is a French-Brazilian sociologist and philosopher
noted for his 1992 Redemption and Utopia, wherein he traces the concept of elective
affinity and its itinerary from alchemy to the sociology of Max Weber via Goethe. [1]
Lowy has published commentary on the work of Walter Benjamin.

Quotes
The following are noted quotes:
“For Goethe, there was elective affinity when two beings or elements ‘seek each other
out, attract each other and seize [...] each other, and then suddenly reappear again out
of this intimate union, and come forward in fresh, unexpected form'.”
— Michael Lowy (c.1992), translation of Goethe's 23 Oct 1799 comment on Prosper Crebillon [2]
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Lozada, Gabriel
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In economic thermodynamics, Gabriel Alfredo Lozada (1959-) is an American
economist noted for his 1999 to 2005 ideas to promote what seems to be Roegen-Daly
school and or material entropy ideas about how entropy change, not free energy
change, is behind economic processes.

Overview
In 1999, Lozada, in his Economics, Entropy, and the Environment, co-written with
Thomas Beard, in which the included a chapter entitled “An Economists’ Primer on
Thermodynamics”, wherein they seem to grease the wheel of ideas to allow for
digestion of Nicholas Georgescu-Roegen. In 2005, Lozada, in his “Entropy, Free Energy,
Work, and other Thermodynamic Variables in Economics”, interestingly, Lozada takes
aim at American geologist Stephen Gillett’s 2002 effort to apply Gibbs free energy
concepts in economics (in place of the Roegen-Daly school concept of "low entropy"),
but in the end, following a rather incongruous and haphazard attempt at derivation
and argument, concludes, in what seems to be in complete ignorance of the nearly
300-year history of chemical thermodynamics, that: [2]
“It is not free energy change, which in general determines the direction of spontaneous change, but entropy change.
It is shown that changes in free energy as traditionally defined are not, in general, related to the amount of work a
system can perform. Free energy is not related to economic value. It is unclear how free energy could have any
economic importance.”
Correctly, Lozada would be wise to heed the following words of American physical chemist Thomas Wallace, who in
his 2009 appendix section "Fundamentals of Thermodynamics Applied to Socioeconomics", states as a matter of
scientific fact: [3]
“The spontaneity of a thermodynamic process is measured by its free energy change, ΔG, and is mathematically
represented at constant temperature as ΔG = ΔH – TΔS. For a process to be spontaneous and irreversible, its free
energy change is required to be a negative quantity. The system undergoes change as a result of, and at the expense
of, free energy. The thermodynamic parameter free energy represents the fundamental driving force in nature and
determines whether physical and chemical processes conducted by nature and society will take place.”
Here, without going into too much detail, Lozada is an example of an economist attempting to teach physical
chemistry, having no prior training, and as a result he seems to be completely in the dark of the fact that German
physicist Hermann Helmholtz, in his 1882 “On the Thermodynamics of Chemical Processes”, famously proved that
free energy is the driving force of chemical processes, thus disproving the Thomsen-Berthelot principle. The general
issue seems to be that Lozada’s underlying agenda is to justify the now-defunct 1971 material entropy theory of
Romanian mathematician Nicholas Georgescu.

Education
Lozada completed his PhD in 1987 with a dissertation on “Equilibrium in Exhaustible Resource Industries” in
economics at Stanford University. Currently he is an economics professor at the University of Utah.
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Elsevier.
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External links
● Gabriel Lozada (faculty) – University of Utah.
● Lozada, Gabriel A. (1959-) – WorldCat Identities.

Lubicz, Rene
In hmolscience, Rene Adolphe Schwaller de Lubicz (1887-1961), oft-cited as
“Schwaller”, “Schwaller de Lubicz”, or R.A. Schwaller de Lubicz, was a French chemist,
physicist, Egyptologist, and philosopher, said to be comparable to Goethe, in some
ways, e.g. in respect to universal philosophy, noted for his 1949 two-volume The
Temple in Man, wherein he defines life as the “faculty of reaction”, which he applied to
everything, animals, vegetables, and minerals. [1]

Life | Reaction faculty
In 1949, Lubicz, in his The Temple of Man, gave the following interesting definition, in
chemical upgrade to the concepts of sex, reproduction, and death:
“I propose the following definition, which is applied to everything, including minerals:
‘life is the faculty of reaction.’ Everything in the universe tends toward inertia, or
absence of reaction. The proof of this inertia, which thermodynamics seeks in ‘absolute
zero,’ has never been given, nor will it ever be, because absolute inertia can only be
attained through the cessation of the formed matter or ‘thing’. This would be the moment the thing ceased to exist.
Everything ‘existing’ is capable of reaction, insofar as it has ‘weight’, that is, fixed or specific energy. The vital
phenomenon is the faculty of reacting, and to manifest itself this reaction requires a resistance of the same nature as
the action.”
This "existing formed matter with reaction faculty" definition of life, to note, seems to have some comparison to Libb
Thims' circa 2014 introduced term "existive", short for "react-ive exist-ence" as a life terminology upgrade for the
defunct them "alive".

Education
Lubicz spent his childhood doing chemical experiments, dreaming, painting, in the forest, ruminating on connections
between art and science. At age 7, supposedly, had a revelation about the nature of the divine; at 14, he had a
revelation about matter. He then moved to France to study painting with Matisse, during which time he became
influenced by the ideas of Henri Bergson, along with alchemical works, e.g. Paracelsus and Ramon Llull, while at the
same time studying modern physics, particularly Albert Einstein and Max Planck. [2]

References
1. Schwaller de Lubicz, Rene A. (1949). The Temple in Man: Sacred Architecture and The Perfect Man (translators:
Robert Lawlor and Deborah Lawlor) (pdf) (faculty of reaction, pgs. 28-29). Inner Traditions, 1998.
2. (a) Wilson, Colin. (2004). From Atlantis to the Sphinx (Schwaller, 58+ pgs). Weiser Books.
(b) Anon. (2011). “R.A. Schwaller de Lubicz (1887-1961)” (Ѻ), CuriamoAtlantide, WordPress, Jul 12.
(c) Ramon Llull – Wikipedia.

External links
● Rene Adolphe Schwaller de Lubicz – Wikipedia.

Lucia, Umberto
In human thermodynamics, Umberto Lucia (1966-) is an Italian physicist and power
engineer who develops researches in applied thermodynamics and complex systems.

Overview
In 2012, Lucia developed a new approach in firstly religion thermodynamics. This paper
was on communication and analogy in the overlap of religion and thermodynamics,
based on St. Thomas Aquinas, the theology before the Protestant and the Catholic
Schism, and secondly neurological thermodynamics, such as his 2013 article
“Irreversible Human Brain”. [1]

Education
In 1991, Lucia completed a degree in elementary particle physics, at the University of
Turin, for work in meson spectroscopy, after which he did a significant amount of work
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and research in thermodynamics, at both the nuclear level and macroscopic level, eventually completing his PhD in
energy in Florence, Italy. [2] Lucia currently is an assistant professor of applied and engineering thermodynamics in
the energy department of the Polytechnic University of Turin, Italy.

References
1. Umberto Lucia (publications) – Didattica.Polito.it
2. Umberto Lucia (curriculum vitae) (Italian → English) – Mat.Unimi.it.

Further reading
● Lucia, Umberto. (2012). “Maximum or Minimum Entropy Genera on for Open Systems?”, Physica A, 391(12):33923398
● Lucia, Umberto. (2012). “Sta onary Open Systems: a Brief Review on Contemporary Theories on Irreversibility”
(abs), Physica A: Statistical Mechanics and its Applications, 392(5):1051-62.

External links
● Umberto Lucia (faculty) (Italian → English) – Polytechnic University of Turin, Italy.
● Umberto Lucia (profile) (Italian → English) – Xaltro.it.

Luck
In terminology, luck (TR:35) or lucky (TR:20), similar to chance, refers to []

Overview
In 2011, American economics and biology philosopher Alexander Rosenberg,
The Atheist’s Guide to Reality: Enjoying Life Without Allusions, wherein he
promotes what he refers to as "nice atheism", a "blind variation", "dumb
luck", "random chance", "accident" themed, "mindless" process, "entropy =
disorder" thermodynamics-conceptualized model of evolution, based on
game theory and terms such as "thermodynamic noise", according to which
everything is an nihilistic allusion, there is no morality, meaning, or purpose
to existence, but that the closest thing to what he calls "core morality" is to
promote the fitness of our ancestors, based on some type of Hamilton rule
logic of being nice, the end motto of which is stay happy, keep going, and
when in doubt "take Prozac or equivalent serotonin reuptake inhibitor". [1]

Quotes
The following are related quotes:
“Anyone who attacks the state of marriage," Mittler cried, "who undermines A 2010 "lucky me; lucky mud" tattoo; a
this foundation of all moral society by word or deed, will have to reckon with truncated meaning of the a discussion
me; or else, if I cannot better him, I will have nothing to do with him.
between god and mud in American
Marriage is both the base and the pinnacle of culture. It makes barbarians
writer Kurt Vonnegut’s 1963 Cat’s
tame, and it gives the most cultivated of people an opportunity to
Cradle, on purpose in the context of the
demonstrate their gentleness. It must be indissoluble; it brings so much luck creation by clay myth as it is known to
most Abrahamic faiths as the Adam and
that individual misfortunes cannot be weighed against it. And why speak of
Eve story as told in the story of Genesis.
misfortune? Misfortune is really impatience that comes over people from
[3]
time to time, and then they like to see themselves as unlucky. If you let the
moment pass, you will think yourself fortunate that something that has stood the test of time still exists. There is no
sufficient reason for separation. The human condition is so highly charged with joy and sorrow that one cannot
calculate what two spouses owe each other. It is an infinite debt that can be paid only in eternity. It may be
unpleasant at times—I can well believe it—but that is right and proper. Are we not also married to our conscience,
which we would often like to get rid of, since it is more disagreeable than any man or woman could ever be?”
— Goethe (1809), Elective Affinities (character: Mittler)

“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’ (see: human molecular
hypothesis)…. If we will be more forthcoming with explanations of our cherished terms, our science colleagues may
be more inclined to help us with ‘entropy’, which to me is a more difficult concept than anything economics has to
offer.”
— Tjalling Koopmans (1947/79), collected work (aggregate quote)

“In a universe of electrons and selfish genes, blind physical forces and genetic replication, some people are going to
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get hurt, other people are going to get lucky, and you won’t find any rhyme or reason in it, nor any justice. The
universe that we observe has precisely the properties we should expect if there is, at bottom, no design, no purpose,
no evil, no good, nothing but pitiless indifference.”
— Richard Dawkins (1995), River Out of Eden (pg. 133); cited by Bo Jinn (2013), Illogical Atheism (loc. 954)

“Perhaps other geologists also have questions about the mechanism of mutation (which varied its rate of
effectiveness greatly in rocks), whether the ability to propagate is the difference between a fossil and its ancestor,
how many such evolutions must occur before ‘bad luck’ is overcome and the newer variety replaces the older, which
evolved features are not for propagation but just ‘ride along’ on the genetic material by a coincidental juxtaposition
of genes, and—most importantly—whether ‘good luck mutations’ can occur fast enough to account for the fossil
record.”
— Bruce Bathurst (2009), “Why I’m not a molecule” (Ѻ)

“Is it just a crazy, cosmic stroke of luck that we’re here at all? Or do human beings have some larger, mysterious
purpose?”
— Steve Paulson (2010), Atoms & Eden [1]

“I don’t subscribe to luck or chance; the harder I work the more luck I seem to have.”
— Erika Mitchell (2011), 50 Shades of Gray (character: Dorion Gray) (Ѻ)

“I believe that the evidence, whether physical, historical, or anecdotal, for the existence of a supernatural realm is
either lacking or woefully flawed, where the label “supernatural realm” encompasses both supernatural entities
(from gods to human souls) and supernatural powers (from telepathy to good luck charms). In the absence of any
proper evidence, the only rational conclusion is that such entities and powers do not exist but are rather the products
of wishful thinking and the human imagination.”
— William Jensen (2014), part one of four of his atheist’s creed, Oct 15 [2]
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1. Paulson, Steve. (2010). Atoms & Eden: Conversations on Religion and Science (pg. 1). Oxford University Press.
2. Email communication from William Jensen to Libb Thims (15 Oct 2014).
3. (a) Vonnegut, Kurt. (1963). Cat’s Cradle (pg. 265). RosettaBooks, 2002.
(b) Lucky me, luck mud (2010) – Blog.PassionTask.com.
4. Rosenberg, Alex. (2011). The Atheist’s Guide to Reality: Enjoying Life without Illusions (luck, 18+ pgs; lucky, 4+ pgs).
W.W. Norton & Co.

External links
● Luck – Wikipedia.

Lucretius
In science, Titus Lucretius Carus (99-55BC) (IQ:180|#102) (CR=56|#73), generally
known as "Lucretius", was a Greek philosopher noted for his On the Nature of Things,
in which he summarized the basic points of atomic theory as developed by Epicurus
(341-270BC), Democritus (460-370BC), and Leucippus (500-450BC). [1] Together, the
four, are sometimes known as the "original" four horsemen of atheism.

Beginnings | No design
Lucretius, in respect to speculations about the beginnings of things, aka “first cause” in
Aristotle speak, as cited by Lawrence Henderson (1917), states the following: [13]
“But in what ways yon concourse of matter founded earth and heaven and the deeps
of the sea, the courses of sun and moon, I will next in order describe. For verily not by
design did the first-beginnings of things station themselves each in its right place by
keensighted intelligence, nor did they bargain sooth to say what motions each should
assume, but because the first-beginnings of things many in number in many ways
impelled by blows for infinite ages back and kept in motion by their own weights have been wont to be carried along
and to unite in all manner of ways and thoroughly to test every kind of production possible by their mutual
combinations, therefore it is that spread abroad through great time after trying unions and motions of every kind
they at length meet together in those masses which suddenly brought together become often the rudiments of great
things, of earth, sea and heaven and the race of living things.”
(add discussion)
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Overview
The following was Lucretius' aim in his work:
“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 understand, and therefore imagine to be effected by divine power.”
— Lucretius (55BC), synopsis regarding gods, summarized by Balfour Stewart and Peter Tait [6]

Little information is known about Lucretius, other than the few details that: he was a Roman citizen, friend of Roman
poet and politician Gaius Memmius (c.90-49BC), that in Cicero, in 54BC, in a letter to his brother, was praising the
“poems of Lucretius”, and that Latin poet Catullus (c.84-54BC), in his circa 60BC poem 64, was citing Cicero. [7]

Materialism
Lucretius’ philosophy, according to Richard Jenkyns (2006), is a strict materialism, which denies the existence of
anything magical, mysterious or transcendent.

Reaction end | Love philtre
Lucretius’ reaction end (death), according to Illyrian Latin Christian priest, theologian, and historian St. Jerome (347420) for the entry of 94 BC of some book, was said to have died by his own via drinking a love potion: [5]
“Titus Lucretius, poet, is born [94BC]. After a love-philtre had turned him mad, and he had written, in the intervals of
his insanity, several books which Cicero revised, he killed himself by his own hand in the forty-fourth year of his age.”
This story about Lucretius being driven mad by a love philtre, later immortalized by Alfred Tennyson, according to
translator A.E. Stallings, is a doubtful one in regards to truth. [8]

Hooked atoms
Curiously, Lucretius’ theory of hooked atom chemical bonding held sway in the minds of chemists all the way into the
early 20th century, until interred by those as Gilbert Lewis and Linus Pauling, who were still being taught variants of
hooked atom theory in college.

Gods
On religion, Lucretius held the view that: [2]
“Fear was the first thing on earth to make gods.”
Lucretius’ work, following the great dark age decline of atomic theory, was revived significantly by Pierre Gassendi.

Evolution
Lucretius was one of the first to outline an atomic theory of evolution. [3] The following, from §5.855-59 (translation:
A.E. Stallings), cited by Victor Stenger (2012), is Lucretius’ main evolution theory excerpt: [10]
“Many kinds of creatures must have vanished with no trace
Because they could not reproduce or hammer out their race.
For any beast you look upon that drinks life-giving air,
Has either wits, or bravery, or fleetness of foot to spare,
Ensuring its survival from its genesis to now.”
(add discussion)

Free will
The following is a noted quote attributed to Lucretius in regards to the question of free will in an atomic universe: [4]
“Again, if motion is always one long chain, and new motion always arises out of the old in order invariable, and if the
first beginnings do not make by swerving a beginning of motion such as to break the decrees of fate, that cause may
not follow cause to infinity, whence comes this free will in living creatures all over the earth, whence, I say, is this will
wrested from the fates by which we proceed with pleasure leads each, swerving also our motions not a fixed times
and places, but just where our mind has taken us?”

Jefferson
American president and thinker Thomas Jefferson owned at least five Latin editions of Lucretius’ 55BC On the Nature
of Things, as well as translations into other languages. [9]

Predictions
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In 2004, American Greco-Roman historian Richard Carrier made a list of 22 supposed scientific predictions found in
Lucretius' poem: [11]
#

Prediction

Lines

1.

The atom

1.265-328

2.

The molecule

2.100-108, 2.581-588

3.

Law of inertia

2.62-166, 2.184-332

4.

Principle of universal natural law

2.718-729, 2.1067-1078

5.

Rain cycle

6.495-523

6.

Sound as a pressure wave in air

4.524-614

7.

Light composed of particles

2.144-156, 4.183-216, 4.364378, 5.281-305

8.

Sense of smell caused by shape of molecule fitting
shape of receptor in nose

2.414-417, 2.680-683, 4.673705

9.

Lightning caused by friction between storm fronts

6.160-422

10. Lightning composed of tiny particles

2.384-389

11. Earthquakes caused by slipping fault lines

6.535-551

12. Nile rises from snow melting at its source

6.712...735-737

13. Animals and men evolved by natural selection

2.1150-1156, 5.790-836

14. Matter is mostly empty space

1.329-397, 6.936-997

15. Magnetism caused by exchange of particles

6.998-1089

16. Fire is not an element

1.635-829

17. No center of the universe

1.1052-1082

18. Other planetary systems

2.1048-1089

19. Speed of light is finite

2.144-156, 4.183-216

20. Theory of relativity

1.459-463, 2.308-332

21. Quantum indeterminism

2.216-293

22. Brownian motion

2.112-141

Some, if not many, of these so-called predictions, as Victor Stenger notes, are “stretching things a bit”; nevertheless
an interesting first jab at uncharted territory. [12]

Praise | Tribute
The following are praise and or tribute quotes:
“You are right; we must speak with respect of Lucretius; I see no one who can compare with him except Byron
(IQ:180|#115), and Byron has not his gravity nor the sincerity of his sadness. The melancholy of the ancients seems to
me more profound than that of the moderns, who all more or less presuppose an immortality on the yonder side of
the black hole. But for the ancients this black hole has the infinite itself; the procession of their dreams is imaged
against a background of immutable ebony. The gods being no more and Christ not being not yet, there was between
Cicero and Marcus Aurelius (IQ=?) a unique moment in which man stood alone. Nowhere else to I find this grandeur;
but what renders Lucretius intolerable is his physics, which he gives as if positive. If he is weak, it is because he did
not doubt enough; he wished to explain, to arrive at a conclusion!”
— Gustave Flaubert (c.1875), “Letter to Madame Roger des Genettes” [14]

Quotes
The following are other noted quotes:
“Fools admire and like all things the more which they perceive to be concealed under involved language, and
determine things to be true which can prettily tickle the ears and are varnished over with fine sounding phrase.”
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— Lucretius (55BC), translation by Munro [6]
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Luhmann, Niklas
In hmolscience, Niklas Luhmann (1927-1998) was a German sociologist noted, in
sociological thermodynamics, for the construction of a general theory of social
systems, utilizing the logic of entropy, with special emphasis on modern society, logic
stemming from the works of his mentor American sociologist Talcott Parsons, whom he
had studied under at Harvard in 1961 during a sabbatical. In his work, however, in
contrast to Parsons, Luhmann was to emphasize entropy, disorder, and communicative
failure. [1] Luhmann, together with French philosopher Jacques Ellul, were said to
share a “systems” bias view of sociology, wherein the goal of a system is selfmaintenance and the task of the systems analyst is to study how social processes and
mechanisms forestall the end state of societal entropy. [2] Luhmann’s influence in
North American sociology began to expand in the mid 1980s due to the translation of
his 1982 book The Differentiation of Society.
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● Niklas Luhmann – Wikipedia.

Lukacs, Bela
In hmolscience, Bela Lukacs (1947-) is a Hungarian theoretical physicist and cosmologist
noted, in economic thermodynamics, for his 1989 to 1994 digressions on his view that
economy in itself can never satisfy the Gibbs-Duhem relations, subsequently an
economy in itself can never have a thermodynamic formalism.

Overview
In 1989, Lukacs, in his “Once More about Economic Entropy”, build on the 1985
economic thermodynamic theories of Andras Brody, and associates, and in which,
according to Australian chemist James Reiss, he equates economic variables to
thermodynamic variables. [1] In 1994, Lukacs, in his lecture “On Economics and Other
Utilities”, attempted to show that an economy in itself can never satisfy the GibbsDuhem relations, subsequently an economy in itself can never have a thermodynamic
formalism, but rather only the set economy + ecology, may possibly have such a
formalism. [2]
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Lundberg, George
In hmolscience, George Lundberg (1895-1966) (CR=33) (SN:31) was an American
sociologist—classified, in Stark classification (1962), as a “secondary form” of social
mechanism thought—noted for his 1939 Foundations of Sociology, wherein he
espousing extreme theories of social mechanism in which the individual is discussed in
guise of the physicalist terms of atoms and molecules, and for his use of notions of
motion, energy, and force as social processes for defining societal groups as ‘electronproton configurations’. [1] The following is a noted preface statement: [5]
“If we follow this [scientific] method as faithfully in the social sciences as we have
followed it in physics it may yield us a corresponding reward in our powers of control.”
In his 1947 book Can Science Save Us?, which seems to be his most-popular work, he
mentions thermodynamics on one page. [4] Austrian social economist Werner Stark
was a harsh objector to Lundberg's ideas on social mechanics.

Humans | Proton-electron configurations
The following is a truncated aggregate quote of Lundberg's argument: [2]
“The arrangement of electrons and protons into various types of groups of different symmetrical relations to each
other constitute matter. The structure of matter (and of behavior) is, then, a function of its electron-proton
configuration. From these elementary hypothetical entities, systems of all degrees of complexity are constructed,
variously called atoms, molecules, elements, compounds, tissues, plants, animals, men, races, nations, constellations,
galaxies, etc. The social sciences are concerned with the behavior of those electron-proton configurations called
societal groups, principally human groups. Just as the properties of a substance are a function of the dynamic and
spatial arrangements of limited groups of electrons and protons, so the various energy transformations are functions
of the movement types by which tone type of electron symmetry changes into another until a new symmetry has
been established.”
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(add discussion)

Sociological phlogistons
Lundberg seems to have been the first to employ the so-called “sociological phlogiston” argument, namely that many
of our most cherished terms, in the future, via progressive scientific advancement and reductionism, will turn out to
be phlogiston-like concepts, once thought to exist and be real, but eventually found superfluous, superseded,
disproved and or defunct and not corroborative with growing evidence: [6]
“The less objective our objectifying technics are for certain experiences (i.e. the ‘subjective’ and ‘spiritual’) the
greater is the task of communicating them so that they can be verified (the test of objectivity). Indeed, this process of
objectifying them may involve analysis, reclassification, and designation by new and strange symbols. Many terms at
present will probably be abandoned entirely as devoid of content when the behavior phenomena to which they once
referred have been more adequately described by other terms. As science has advanced this has been true of all prescientific terms and categories.
Let us take one illustration: Phlogiston. Chemists one-hundred and fifty years ago [saw] phlogiston as a necessary
element in the explanation of combustion. By experiments involving much careful and accurate weighing, Lavoisier
was able to demonstrate finally the unnecessary character of the hypothetical entity, phlogiston. The terms ‘will’,
‘feeling’, ‘ends’, ‘motives’, ‘values’, etc. These are the phlogiston of the social sciences. I have no doubt that a
considerable part of the present content of the social sciences will turn out to be pure phlogiston.”
This type of argument—dubbed eliminative materialism—independently, it seems, is found in the 1988 statements of
Patricia Churchland: (Ѻ)
“The various sciences of the mind-brain will likely converge upon unified explanations. Perhaps not of
‘consciousness’, for in the evolved framework that may have gone the way of ‘caloric fluid’ or ‘vital spirit’.”
In the years to follow, both her and Paul Churchland, her husband, have become famous for employing the it seems
both the caloric and phlogiston arguments of the mind: “According to the prominent eliminativists, Patricia and Paul
Churchland, beliefs are more like ether or phlogiston than like electrons.” (Ѻ)

Henderson | Gibbs
American equilibrium historian Cynthia Russett asserts that Lundberg drew freely from the equilibrium work of
Lawrence Henderson, and hence gained his understanding of a scientific system, according the physicochemical
system models of Willard Gibbs. [7] This, however, may have been an over-exaggeration. While Lundberg does
indeed devote two pages of his Foundations of Sociology to re-quotes of Henderson’s 1935 Pareto’s General
Sociology descriptions of Gibbs’ physicochemical systems, and while he does cite Henderson on six pages, there does
not seem to be further direct discussion of Gibbs. [8] His 1964 abridged edition, e.g., cites neither Henderson nor
Gibbs. Whatever the case, Russett summarizes Lundberg’s outlook as follows: [9]
“Lundberg proposed to view human behavior (his ultimate datum) as ‘movement within a field of force in time.’
Manifestations of this behavior were to be considered functions of energy, energy being simply ‘a name for amounts
of change in relationships’ In other words every observable event embodied a transformation of energy from one
form to another. These transformations were at least theoretically predictable rather than simply random: they
always tended toward equilibrium.
There is always one state which is the most probable of all: ‘the most probable state of a situation or a system is in
physics called equilibrium.’ Hence, ‘all natural movement … may be thought of as tending to establish an equilibrium
within the area where it operates.’ This was, Lundberg added, a dynamic or moving equilibrium since in dynamic
systems (of which, presumably, society was one) the point of reference of the system was continually changing.”
Russett goes on to assert that Lundberg had in mind here the second law of thermodynamics and how the velocities
of gas molecules will, whatever their original distribution, will, over time, approach the Maxwell-Boltzmann
distribution. While Lundberg does cite Maxwell on one page of his Foundations, neither thermodynamics nor entropy
are mentioned.

Sorokin
In 1940, Pitirim Sorokin gave his typical scathing review. On equilibrium, generally referring to the Henderson-Gibbs
pages, some of which are quoted above, Sorokin states the following:
“Lundberg’s failure to carry through his profession du foi is demonstrated in many ways; first, in an inadequate
knowledge and distortion of the main principles of mechanics, physics, mathematics, and other natural sciences. For
instance, his notion of equilibrium (pp. 208 ff.) has hardly anything in common with either D’Alembert’s, Lagrange’s,
Hoff’s, Le Chatelier’s, Ostwald’s, or Gibbs’, or any other concept of equilibrium in mechanics, physics, or chemistry. It
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is something bizarre, reminding of one of the Aristotelian notion of the tendency of the heavy bodies to fall down and
of the light bodies to go up—a humorous situation for an author who declares Aristotle antiquated.”
This certainly is pretty funny. Here we see Sorokin throwing out a string of big names, as though seemingly in
command of hard science knowledge, but in realty unaware of the deep historical connectiveness of the integrations
and absorptions of each variant of equilibrium theory, from D'Alembert up through Gibbs, and into Henderson, and
then into quotes of Henderson on equilibrium by Lundberg — as though Sorokin were fiending at being a physical
chemistry. Sorokin, to the end, it seems was anti-physical science, when it came to sociology. In his 1936 presidential
address before the Internal Congress of Sociology, in a paper entitled "Le concept d'equilibre: est-il necessaire aux
sciences socialies?", Sorokin stated: [11]
“Equilibrium appears to me inadequate and represents a liability rather than an asset in the social sciences, and for
this reason, should be dropped rather than used in these disciplines.”
He goes on to state:
“We must cut short this imitation of the physico-chemical, and even in part biological, sciences, we must acquire the
autonomy to speak a language which is not distorted by borrowings from the other natural sciences.”

Soul | Spirit → Physical science
The following is Lundberg's very sharp take on the history and future of the slow replacement of all the spiritual and
soul conceptions into pure physical descriptions: [6]
“Semantic confusion has resulted in a most mischievous separation of fields of knowledge into the ‘natural’ and
‘physical’ on one hand as against the ‘social’ and ‘cultural’ (mental, non-material, spiritual) on the other. As a
consequence, it has been assumed that the methods of studying the former field are not applicable to the latter. The
generally admitted lag in the progress of the ‘social’ as contrasted with the ‘physical’ sciences has been a further
result.
The history of science consists largely of the account of the gradual expansion of the realms of the ‘natural’ and the
‘physical’ at the expense of the ‘mental’ and the ‘spiritual’ One by one ‘spiritual’ phenomena have become ‘physical’.
The evolution of the concept of the ‘soul’ is especially relevant, because its final stage of transition or translation by
way of the ‘mind’ into purely ‘physical’ concepts is still under way.”
(add discussion)

Praise | Tribute
The following are notes of praise and or tribute:
“The most able and influential of the positivists is George Lundberg, who has been professor of sociology at the
University of Washington for a number of years. The works embodying his position most fully are Foundations of
Sociology and Can Science Save Us?”
— Don Martindale (1998), The Nature and Types of Sociological Theory [13]

“In fairness, we should note, however, that some theorists in the positivist tradition, e.g. Lundberg (Can Science Save
Us?, 1947), have made sincere efforts to reconcile political and moral concerns with the dream of a positivist
science.”
— Daniel Rigney (2001), “Society as a Machine” [12]

Quotes
The following are noted quotes:
“The scientific method, as developed in the physical sciences during the last four hundred years, has proved
incomparably powerful in solving certain age-long problems of cold, darkness, famine, epidemics, distance,
communication, transportation, and a thousand other needs. Ironically, he finds himself today [in the wake of WWI
1914-19 and WWII 1939-45] engulfed in difficulties with his fellow man. Why does he not turn in this predicament to
the methods which have proved themselves so potent in other fields? The principle reason is tradition. Human
relations are not yet generally believed to be proper subjects for serious scientific study. Indeed, a great many
accredited social scientists, in the sense of practicing economists, sociologists, psychologists, anthropologists, and
above all ‘political’ scientists, are not themselves convinced that science can and should mean, in their respective
field, the same impersonal, rigorous, and nonethical discipline that the word implies in the physical world.”
— George Lundberg (1947), Can Science Save Us? (pg. 4)
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“There is no doubt that much of what we not teach on social subjects is worse than useless, because it consists
merely of transmitting the errors, prejudices, and speculations of bygone generations. Unless knowledge is constantly
tested and replenished through scientific research, education may be an enemy rather than an aid to social
amelioration.”
— George Lundberg (1947), Can Science Save Us? (pg. 8)

“Many thoughtful people, including some scientists of distinction and
unquestioned competence in their own fields, genuinely feel that there are
certain differences between the subject matter of the physical and social
sciences which preclude the applicability of the same general methods to both.”
— George Lundberg (1947), Can Science Save Us? (pg. 18)

“One distinguished scientist [Julian Huxley, 1940] has urged that a basic
difference between the physical and the social sciences is that in the latter ‘the
investigator is inside instead of outside his material.’ This is supposed to be selfevident and require no analysis.”
— George Lundberg (1947), Can Science Save Us? (pg. 20) [14]

“Most people’s acquaintance with science has involved laboratories and
controlled experiments. Indeed, the word science probably conjures up to most
people the image of a man in a white coat looking critically at a test tube.
Accordingly, another insuperable obstacle to social science is usually urged.
How can a piece of society be put in a test tube [see: social retort]?”
Lundberg's 1947 Can Science Save
— George Lundberg (1947), Can Science Save Us? (pg. 21)

Us?, wherein he applies the scientific
method to sociology, is said to be one
of his best books, in respect to
positivism.

“Another fatal obstacle to a full-fledged natural science of human social
phenomena is alleged to be the presence in the latter of a unique and
mysterious something called motives. What is meant by motives? The word is
used to designate those circumstances to which we find it ‘reasonable’ to attribute an occurrence. The motive we
impute to an act is accordingly entirely relative to the frame of reference we adopt and accept as reasonable. To a
scientist, the motives of a stone rolling downhill or of a boy murdering his father are simply the full set of
circumstances resulting in either event.”
— George Lundberg (1947), Can Science Save Us? (pg. 22)

“Social scientists are today merely chipping flint in the stone age of their science, I do not see that we have any
choice but to follow the rough road that other sciences have traveled.”
— George Lundberg (1947), Can Science Save Us? (pgs. 27-28)

“Shall we are shell we not assume that we can formulate laws of human behavior which are comparable to the laws
of gravity, thermodynamics, and bacteriology? These latter laws do not of themselves create engineering wonders or
cure disease. Nevertheless they constitute knowledge of a kind which is indispensable.”
— George Lundberg (1947), Can Science Save Us? (pg. 29)

“The application of scientific knowledge obviously involves value judgments of some sort. The problem is equally
present in other sciences. After we know how to produce dynamite and what it will do, there remains the question:
Shall we drop it from airplanes to destroy cathedrals and cities, or shall we use it to build roads through the
mountains? After we know the effects of certain drugs and gases, the question remains: Shall we use them to
alleviate the pain and prevent disease, or shall we use them to destroy helpless and harmless populations? There is
certainly nothing in the well-developed sciences of chemistry or physics which answers these questions.”
— George Lundberg (1947), Can Science Save Us? (pg. 37)

“The business of social scientists, broadly speaking, is to be able to predict with high probability the social weather,
just as meteorologists predict sunshine or storm.”
— George Lundberg (1947), Can Science Save Us? (pg. 38)

“Pious platitudes doubtless will continue to be heard for some time about the ‘unpredictability’ of human behavior.”
— George Lundberg (1947), Can Science Save Us? (pg. 49)

“Human relations will improve when we undertake serious scientific study of how to improve them. In the meantime,
we continue to rely on incantations, denunciations, exhortations, and exorcism exactly as our prescientific fore
fathers did regarding their physical maladjustments. One reason for the failure of our schools to turn out people
more familiar with the scientific approach is that even the physical sciences still receive a minor proportion of
attention in the liberal arts college, not to mention the grades and high school.”
— George Lundberg (1947), Can Science Save Us? (pg. 77)
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“One of the most significant things about the highly developed physical sciences, such as chemistry and physics, is
their remarkable capacity to compel agreement on answers to physical and chemical questions. At the same time,
scientists allow themselves the widest imaginable liberty and difference of opinion regarding ultimate values and
philosophies.”
— George Lundberg (1947), Can Science Save Us? (pg. 125-26)
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Lundsgaard, Ejnar
In physicological thermodynamics, Ejnar Lundsgaard (1899-1968) was a Danish
physiologist noted for his work in 1930 which showed that "nonlactic" muscle
contractions can be made at the expense of the dephosphorylation of creatine
phosphate. This work was carried on to a higher degree by his protégé Herman Kalckar
and by Kalckar’s correspondent Fritz Lipmann who in 1941 introduced the theory of
ATP as a universal biochemical energy currency.

Overview
In 1930, Lundsgaard made the important finding that frog muscles poisoned with
iodoacetate and therefore unable to carry out glycolysis (the splitting of glucose to
lactic acid) are nevertheless capable of carrying out a limited number of contractions.
Lundsgaard later showed that these "nonlactic" contractions were at the expense of
the dephosphorylation of creatine phosphate, which had been discovered and
characterized only a few years earlier by American biochemist Cyrus Fiske at the
Harvard Medical School. [1] In 1934, newly-minted Danish physician Herman Kalckar
became Lundsgaard’s PhD student in the physiology department of the University of Copenhagen.

Education
Lundsgaard was professor of physiology at the University of Copenhagen from 1934 to 1967. [2]
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2. Einar Lundsgaard (Danish → English) – The Comprehensive Danish: Gyldendals abne Encyclopedia.
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Lyell, Charles
In science, Charles Lyell (1797-1875) (CR:3) was Scottish-born English lawyer turned
geologist, a Simmons Scientific 100 (#28), noted for his 1830 Principles of Geology,
published in three volumes (1830-33), wherein he showed that according to geological
evidence that the earth was more than 300-million years old, rather than 6,000-yearsold, the Biblical view.

Darwin
In 1831, Charles Darwin, aged 22, was given a copy of volume one of Lyell’s Principles of
Geology, by HMS Beagle captian Robert FitzRoy, which he read during their famous
voyage around south America. [1]

Quotes | Praise
The following are related quotes:
“It is to Charles Lyell that geology owes its thanks for its establishment upon its present sound and philosophical
basis. Not until his publication, in 1830, of his Principles of Geology, was geology worth in any sense of being called a
science.”
— Henry Bray (1910), The Living Universe [2]

Quotes
The following are noted quotes:
“A discovery which seems to contradict the general tenor of previous investigations is naturally received with much
hesitation.”
— Charles Lyell (c.1835) (Ѻ)
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Lynch, Sandra
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In existographies, Sandra Lynch (c.1960-) (CR:17) is an Australian philosopher,
specializing in moral philosophy and friendship philosophy, noted for her Philosophy
and Friendship, a discussion on theories of friendship from Aristotle to Cicero to
Derrida, wherein she discussed Goethe's Elective Affinities and related individuals,
including: Heinrich Tabor, Ralph Emerson, and Prosper Crebillon. [1]

Education
Lynch completed BA in something, and in 1988 completed her MA with a thesis on
“Conceptions of Friendship” at Macquarie University, then completed her PhD in
something. [2] Presently, she is a professor of moral philosophy at the University of
Notre Dame, Australia, specializing in applied and professional ethics.
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Lyotard, Jean-François
In hmolscience, Jean-François Lyotard (1924-1998) was a French philosopher noted, in
philosophical thermodynamics, for his 1990s metaphorical use of entropy in his
descriptions of cultural and social change, as they differ by being isolated, closed, or
open, in relation to the future and "progress". [1]

Overview
In 1993, Lyotard, in his Political Writings, posited that war and conflict are the result of
entropy: [2]
“Conflict (and ultimately war) does not arise between human and nature; rather, the
struggle is between more developed systems and something else that is necessarily less
developed and that the physicists know as entropy, the second principle of
thermodynamics.”
Lyotard reasons that the third world is nothing but a source of entropy for the
autopoesis of the great monad and that the conflict between more human and the more inhuman types of people is
between negative entropy or negentropy, which he defines as development, and entropy, the opposite of
development. In relation to the Germany and the fall of the Berlin Wall (1989) and Islam and the Gulf crisis (1990), as
an examples of an isolated systems, Lyotard tells us:
“A system is all the more performative for being more ‘open’; and reciprocally, it is condemned to be eliminated by
its competitors or by mere entropy if it closes in on itself.”
In addition to this statement, Lyotard comments that “Brezhnev”, the leader of the USSR from 1964 to 1982, “should
have spent more time studying thermodynamics”. [3]
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M
In symbols, M is the symbol for
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MacDougall, Duncan
In hmolscience, Duncan MacDougall (c.1866-1920) was an American physician, one of
the first experimental soul theorists, noted for his 1901 soul theory that if the soul
exists it must have a mass that can be measured on a scale and be quantified
scientifically.

Overview
In circa 1899, MacDougall expressed his soul theory views in a letter to a friend, as
follows:
“If personal identity, and consciousness and all the attributes of mind and personality,
continue to exist after the death of a body, it must exist as a space occupying body.”
In the years to follow, he then tested this theory by weighing dogs, horses, and people
as they died, finding that on average that the soul weighs 3/4th of an ounce or about
21 grams. [1] In 1901, MacDougall weighed six patients while they were in the process
of dying from tuberculosis in an old age home. It was relatively easy to determine when death was only a few hours
away, and at this point the entire bed was placed on an industrial sized scale which was reported to be sensitive to
"two-tenths of an ounce". He took his results (a varying amount of unaccounted for mass loss in four of the six cases)
to support his hypothesis that the 'soul' had mass, and when the 'soul' departed the body, so did this mass. The
determination of the 'soul' weighing 21 grams was based on the loss of mass in the first subject at the moment of
death. MacDougall later measured fifteen dogs in similar circumstances and reported the results as "uniformly
negative," with no perceived change in mass. He took these results as confirmation that the 'soul' had weight, and
that dogs did not have 'souls'. This value then entered urban myth into the 20th century as the so-called "soul
weight" of the average person; the 2003 film 21 Grams, starring Sean Penn and Benicio del Toro, being one example
of this.
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MacDougall, Frank
In science, Frank MacDougall (1883-1974) was an American physical chemist noted for his 1921
Thermodynamics and Chemistry, one of the transition publications in going from "theoretical"
chemical thermodynamics , those dealing with the theory of chemical thermodynamics, to
"quantitative" chemical thermodynamics, i.e. those dealing with quantification. [1]

Education
MacDougall was associated with the University of Minnesota. [2]
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MacDougall, Preston
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In human chemistry, Preston John MacDougall (1961-) is a Canadian-born American
chemist noted for his 2006 Gibbs and Goethe connection.

Overview
In 2006, MacDougall, in his Valentine’s day article “Chemical Eye on Love”, touched on
German polymath Johann Goethe’s 1809 physical chemistry based novella Elective
Affinities, speculating that this book is the origin of the colloquial phrase “the chemistry
between them is magical”, but then, of interesting note, attempts to upgrade the
Goethean chemistry model in thermodynamic terms as follows: [1]
“To revisit this long-lost sentimentality, I would like to chemically paraphrase John
Lennon's famous theorem [“all you need is love”, 1967 (Ѻ)]. First, however, I need to
tell you that the most important thing about chemical reactions is that they try to
reach equilibrium. Or, to put it in thermodynamic terms, when they occur in the open,
they seek to minimize their Gibbs energy, which is universally given the symbol capital G. Graphically, and truthfully,
one can say that reacting molecules spontaneously find the lowest spot on their G-curves [“G-spot” (Ѻ) pun]. Getting
back to the Beatles, perhaps the love you take is in equilibrium with the love you make?”
Very interesting section here indeed, as very view people, historically, have been able to make a connection between
Goethe’s affinities and Gibbs free energies, although the two were proved to be thermodynamically equivalent in
1882, via the Goethe-Helmholtz equation, by German physicist Hermann Helmholtz. MacDougall then gives the
following excerpt:
“Closer to home, children are both the product of love, and seemingly able to spontaneously generate it, even where
none existed before. This is a feat that chemists are unable to rise to, as atoms are never created nor destroyed
during chemical reactions.”
This seems to be an "I'm just making an fun analogy" type of "people are not chemicals" footnote.

Education
MacDougall completed his BS in chemistry and PhD, dissertation “The Laplacian of the Electronic Charge Distribution”
(1989), at McMaster University, Canada. In 1994, MacDougall became a chemistry professor at Middle Tennessee
State University.

Chemical Eye
In 2004, MacDougall began writing a “Chemical Eye” column series, published by the Alaskan online newspaper
Stories in the News, themed on the overlap of chemistry and public affairs, such as politics, sports, global warming,
etc. [3] His commentaries are also featured in the Arts and Public Affairs portion of the Murfreesboro/Nashville NPR
station WMOT.
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MacDuffie, Allen
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In literature thermodynamics, Allen MacDuffie (c.1975-) is an American literature
scholar noted for his 2006 to present work on the overlap and interconnections of
thermodynamics concepts in novels.

Overview
In 2006, MacDuffie, in his “Irreversible Thermodynamics: Robert Louis Stevenson’s Dr.
Jekyll and Mr. Hyde and Scottish Energy Science”, attempted to argue that Scottish
writer Robert Stevenson (1850-1894), a top 30 greatest literary author ever, employed
thermodynamics, energy theory, Maxwell’s demon, and or irreversibility in his 1886 Dr.
Jekyll and Mr. Hyde. [1] MacDuffie’s current project is The City and the Sun: The Rise of
Energy Culture in Victorian Britain, an interdisciplinary book examining the evolution of
the discourse of energy in Victorian literature, with central chapters on John Ruskin,
Charles Dickens, Robert Louis Stevenson, H.G. Wells, and Joseph Conrad.

Education
MacDuffie completed his BA in English literature at Georgetown University in 1997, and an AM (2001) and PhD (2006)
in English literature at Harvard University, the latter with a dissertation on “Entropy and Flowers: the Direction of
Energy in Ruskin’s Economy”. [2]
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Mach, Ernst
In thermodynamics, Ernst Mach (1838-1916) was an Austrian physicist note for his
1896 book Principles of the Theory of Heat: Historically and Critically Elucidated and for
his harsh attack on fellow Austrian Ludwig Boltzmann’s statistical thermodynamics
work, sometimes called the “Mach-Boltzmann controversy”, being in direct opposition
to Boltzmann’s supposition of the existence of atoms. [1] Mach was one of the
founders of the school of energetics.

Mach-Boltzmann controversy
See main: Energetics debate

In 1873, Austrian physicist Ludwig Boltzmann joined the University of Vienna as
Professor of Mathematics and there he stayed until 1876. In 1893, Boltzmann
succeeded his teacher Joseph Stefan as Professor of Theoretical Physics at the
University of Vienna. Boltzmann, however, did not get along with some of his
colleagues in Vienna, particularly Mach, strong objector to the molecular hypothesis
(used by Boltzmann in his statistical derivation of the second law), who became a
professor of philosophy and history of sciences in 1895. Thus in 1900 Boltzmann went to the University of Leipzig, on
the invitation of German physical chemist Wilhelm Ostwald. After the retirement of Mach due to bad health,
Boltzmann came back to Vienna in 1902.

Turning tendencies
In precursor to the concept of "human molecular spin", in 1885 Mach used the term "turning tendencies" when
discussing the circular movements of troops on dark nights, and how one will tend to walk in circles if lost in the
woods. [2]

Quotes
The following are noted quotes:
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“The task of the early investigators who lay the foundation is quite a different one from that of their successors. The
former have to seek out and establish the weightiest facts only, and to do this, as history teaches, calls for more
intelligence that is generally believed.”
— Ernst Mach (1897), The Mechanics in Their Historical-Critical Development [3]
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Machiavelli, Niccolo
In science, Niccolo Machiavelli (1469-1527) (IQ:170|#202) (CR:23) (RGM:56 of 984)
was an Italian realism philosopher, an oft-cited greatest philosopher ever, historian,
politician, and diplomat best known for his 1513 leadership advice book The Prince, a
type of political ethics discourse advocating an ‘ends outweigh the means’ (or "end
justifies the means") philosophy, known in hmolscience for his influence on Italian
engineer turned socioeconomist Vilfredo Pareto. Machiavelli, according to Russianborn American sociologist Pitirim Sorokin, was the first advance the idea of the cyclic
development of societies. [2]

Pareto
Italian engineer turned socioeconomist Vilfredo Pareto, supposedly, was inspired by
Machiavelli’s distinction between two types of human instincts, one oriented toward
tradition (lions) and one toward innovation (foxes), and that this, in part, is from where
he gets is circulation of elites theory.

Praise | Tributes
The following are noted quotes and or tributes:
“We are much beholden to Machiavelli and others, that write what men do, and not what they ought to do. For it is
not possible to join serpentine wisdom with the columbine innocency, except men know exactly all the conditions of
the serpent; his baseness and going upon his belly, his volubility and lubricity, his envy and sting, and the rest; that is,
all forms and natures of evil. For without this, virtue lieth open and unfenced. Nay, an honest man can do no good
upon those that are wicked, to reclaim them, without the help of the knowledge of evil.”
— Francis Bacon (1605), The Advancement of Learning (Ѻ) [1]

“Machiavelli’s chief contribution to political thought lies in his freeing political action from moral considerations.”
— Daniel Donno (1981), “Introduction” to The Prince [4]

Quotes
The following are noted quotes:
“It must be considered that there is nothing more difficult to carry out nor more doubtful of success, nor more
dangerous to handle, than to initiate a new order of things. For the reformer has enemies in all those who profit by
the new order, and only lukewarm defenders in all those who would profit by the new order, this lukewarmness
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arising partly for fear of their adversaries, who have the laws in their favor; and partly from the incredulity of men,
who do not truly believe in anything new until they have had actual experience of it.”
— Niccolo Machiavelli (1513), The Prince (§6)

“The way men live is so far removed from the way they ought to live that anyone who abandons what is for what
should be pursues his downfall.”
— Niccolo Machiavelli (1532), The Prince [3]
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Machine
In terminology, machine is a constructed thin, whether material
or immaterial, typically an assemblage of parts that transmit
forces, motion, and energy to one another in a predetermined
manner. [1]

Animation | Alive puzzle
The notoriously baffling query about what defines life or alive in
the framework of general animated bodies in the universe,
animate machines in question here, dates typically to Rene
Descartes’ famous query about how to distinguish an automaton
from a human, about which he concluded the automaton could
never “react” like a human, e.g. to verbal questions, hence not
alive—or something along these lines. The following is Norbert
Wiener’s similar 1950 query about machines and aliveness: [2]
“Certain analogies of behavior are observed between the
mathematician and computer machine
machine and the living organism, the problem as to whether the American
developer Norbert Wiener and one of his cybernetics
machine is alive or not is, for our purposes, semantic … if we use machines.
the word ‘life’ to cover all phenomena which locally swim
upstream against the current of entropy, we are at liberty to do so; however, we shall then include many
astronomical phenomena … it is my opinion, therefore, best to avoid all question-begging epithets such as ‘life’,
‘soul’, ‘vitalism’, and the like, and say merely that machines [and] human beings [are] pockets of decreasing entropy
in a framework in which the large entropy tends to increase.”
The animation-alive puzzle, was solved in 2009 by American electrochemical engineer Libb Thims via the defunct
theory of life and life terminology upgrades.
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In hmolscience, John Macionis (1947-) is an American sociologist noted for []

Overview
In 2008, Macionis, in his Sociology: A Global Introduction, coauthored with Ken
Plummer, discussed German sociologist Max Weber—who notably built his entire
sociology theory platform following an influential age fourteen reading of Goethe’s
physical chemistry based Elective Affinities, a book wherein it is argued that humans
are like molecules, aka human molecular theory, both similar in nature, differing in but
metamorphosized size (see: Weberian elective affinity)—after which they give five
points on the so-called limitations of “scientific sociology” (see: two cultures
namesakes), namely that human behavior is too complex to allow for prediction, and
then states the following contradictory unbridgeable gap model:
“Human behavior differs from all other phenomena precisely because human beings
are symbolic, subjective creatures. Human beings—unlike planets or molecules—are
always constructing meaning. What marks us off from other animals is the elaborate symbolic systems we weave for
ourselves. Therefore, sociologists cannot simply study societies from the outside; they have to take on board ways of
‘entering’ these worlds of meaning.”
Macionis here, like many American sociologists, seems to be unaware, firstly that the earth-as-molecule (earth
molecule) definition exists, and secondly and more importantly that the human-as-molecule approach, similar to the
1993 cell-as-molecule approach, with calculated 26-element human molecular formula, is a newly emerging
definitional position of a human, employed in ecological stoichiometry (Ecological Stoichiometry, 2002) and
thermodynamics (Advanced Engineering Thermodynamics), and that the human molecule perspective has a long
history in social mechanics and social mechanism
theories. [2]
Shown adjacent, to given an idea of the
comparison of people to smaller atoms and
molecules, is a color accentuated comparison of
molecular sociology to Macionis' 2008 Sociology
textbook. [3] For whatever puzzling reason, while
chemistry, physics, and thermodynamics based
social mechanics and social mechanism theories of
sociology were in the mid to early 20th century
considered the "fundamental forms" (Werner
Stark, 1962) and or "contemporary sociology"
(Pitirim Sorokin, 1932), the teaching of these
subjects have completely disappeared from the
modern 21st century school of American
sociology? American sociologist Leon Warshay has A visual rendition of the "human molecular engineering" (molecular
sociology + engineering, pure and applied), based on the new 21st
recently given some commentary as to why this
century thermodynamics textbook 26-element "molecular formula" or
has occurred.
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Macnab, Francis
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In hmolscience, Francis Maximus Macnab (c.1763-c.1833), or MacNab, was a Scottish barrister
and moral philosopher noted for his 1818 A Theory of the Moral and Physical System of the
Universe, an early religion and science reconciliation attempt, the logic of which, supposedly,
being comparable (Ѻ) in some way to Jeremy Bentham, in which he outlines a seven-stage, i.e.
seven floods (to explain fossil evidence), five phenomena (mechanical, chemical, vegetable,
animal, intellectual) mind and morals from matter and light creationism-structured theory.

Mind-sense-matter | Loophole
The following is Macnab’s opening mind-sense-matter ontic opening like loophole argument
platform: [1]
§:3-4. Matter is perceived by sense, mind is understood by reason; but mind cannot be perceived, neither can matter
be understood. Our senses inform us only respecting the phenomena of matter; our reason informs us only
respecting the phenomena of mind. In the universe, our senses perceive nothing but matter; while our understanding
assures us, that everything must depend upon mind. We cannot perceive the efficiency of an intelligent cause,
neither can we understand the efficiency of a physical one. Intelligent efficient causation is beyond our senses;
physical efficient causation is beyond our understanding. Hence the opposite doctrines of Berkeley and Hume; the
one denying the the existence of matter, the other denying the existence of mind; and each supporting his hypothesis
by plausible arguments. Of the essence of matter, we are as ignorant as we are of the essence of mind. We know
them only by their properties, i.e. their relations or analogies. Accordingly, our knowledge of matter and mind is only
a knowledge of relations or analogies. But these analogies are parts of one great analogy, embracing all possible
knowledge. Every subject of human thought is connected with an immense scheme, which comprehends the natural
and moral universe. Every object, atom, thought, or idea, the least as well as the greatest, are all parts of that
scheme.”
Macnab then interjects, in downgrade terms, that only “God is absolute”, that it is only “him who knows the whole”,
etc.
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Deceptive senses | Relative rest
The following is Macnab’s Plato’s allegory of the
cave like section on how one’s beliefs—specifically
beliefs about relative motion, and in turn
thought—can reoccurring be deceptive and false:
[1]
§5. A man on board a ship, gliding in a calm sea,
may imagine himself to be at rest, and think and
act upon that supposition with the utmost
propriety; because, though not absolutely at rest,
he is relatively so. He afterwards, however, on
going ashore, sits down, and, smiling at his
mistake, says, ‘Now I See my error; I have not
been at rest till now.’ But still he is mistaken; for
the earth itself on which he sits or stands, is in
motion round the sun. ‘Well, then,’ says he, ‘the
sun at any rate is at rest.’ ‘Not so,’ says the wellinformed astronomer; ‘the sun also, and the
whole solar system, are in motion through
absolute space.’ But here the person who was first
deceived in the ship asks the astronomer, ‘What
proof have you that the universe itself is fixed in
absolute space? or what is it you call absolute? I
have already been three times deceived by
adopting that-term; and will henceforth ascribe
the title of absolute to no created being.’ What
has thus been said regarding motion, is true also
regarding thought. In human knowledge, there is
nothing absolute; no fixed principles; no standard
to which we can appeal.”
This is relatively cogent, so-to-speak. With this
said, however, he asserts, in downgrade form, in
end footnote like style, that the only thing to
which we can appeal is the word of god, citing
Biblical passages; and that, therefore, we must
search the Bible for the outlines of general
knowledge, and a basis on which to build.

To title page illustration of Macnab's universal mind and morals from
matter and light emergence theory.

Fossil evidence
Macnab, in his §30, in order to recently-discovered fossil records, cites Georges 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”.

Moral period theory
Macnab, in his §38-44, interjects into the more hilarious aspects of his entire theory, which is that there were seven
periods of creation, the last of which resulted in the moral universe, and that phenomena can be divided into five
types: mechanical, chemical, vegetable, animal, and intellectual, the first two classified as "matter", the latter two
classified as "spirit", the middle (vegetable) having a combination of both, but also neither alive nor dead. Macnab
describes his theory as follows:
§38. From the beginning to the end of time, all that intervenes is comprehended in seven periods, whereof the first
six were occupied in evolving the mystery of creation, and the seventh in evolving the mystery of providence. The
first six unfold the history of the natural, the seventh that of the moral universe, the former being a type of the latter.
§39. Accordingly, the entire system of nature is to be viewed, in the first place, as a series of seven periods, the last of
which is the moral world. This septenary scale being split into two halves, the one belongs to matter, the other to
mind, agreeably to the general analogy (§1-2). But these two, matter and mind, are united by means of the central
[Greek word]. To the left of this central step, are three belonging to matter; to the right, three belonging to mind. We
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shall bye and bye see how this corresponds with the sacred record; for I am, in the meantime, concerned only with
the rough sketch, or first outline of the picture. It stands thus:

§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
One of MacNab’s arrived at absurdities, i.e. that
the soul of the vegetable world. In his presence they live; in his
growing plants are neither alive nor dead (§40), an
absence they sleep, or die.
This the "growing plant is not dead, neither is it alive" is some
hilarious stuff; very germane in precursor absurdity logic to
arrival of the defunct theory of life (2009). Likewise, his the "sun
may be said to the soul of the vegetable world" assertion is
rather telling, in respect to divide.

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.). [1]

Macnab continues, in what seems to be even more hilarious than the former:
§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, the "vegetable organic machine" (e.g. a flower), according to Macnab, is set a-going and kept in order by the
agency of the sun, whereas the "animal organic machine" (e.g. a human) is set a-going and kept in order by the
agency of the soul or animal spirit. This is hilarious to the last. Hardly anything, in modern literature argument, can be
found stated so frankly and openly, yet it is the crux of the matter which continues to inflame the modern religion |
science divide. The humor continues:
§42. Thus, in the central step of the scale, the most prominent object is the sun, considered as the soul of the
vegetable kingdom, and ruler of the planetary system. To his left is the reign of matter, typical of death; to his right,
the reign of mind, typical of life. I shall afterwards follow out that beautiful analogy by which the natural sun is shown
to be a type of the ‘sun of righteousness?’ But in the mean time, I am occupied, as I have said, with the first general
sketch, or outline of the scheme.
43. As to the passive substance of matter, which lies to the left of the scale, if we exercise our senses upon it, we
acquire by by experience a knowledge of its chemical phenomena; and if we exercise our reason upon it, we
understand by demonstration, its mechanical phenomena. In like manner, in the contrast (§:2-3), as to the active
principle of mind, if we attend to our sensations, we acquire by experience a knowledge of its animal phenomena;
and if we attend to our ratiocinations, we understand by intuition, its intellectual phenomena. Thus, by the exercise
of sense and reason, we arrive at the knowledge of five different kinds of phenomena, viz:
1. Mechanical phenomena, inferred by reason.
2. Chemical phenomena, perceived by sense.
3. Vegetable phenomena, perceived by sense.
4. Animal phenomena, perceived by sense.
5. Intellectual phenomena, inferred by reason.
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§44. Of these five kinds of phenomena, the two first belong to matter, the two last to spirit, the middle to both. The
three middle kinds are perceived by sense, and acquired by experience; they cannot be reasoned out a priori, nor
understood, nor deduced by argument from any premises; without actually perceiving them, we can never know
them. But the first and last cannot be perceived by sense; for though in common language we talk of seeing or
perceiving mechanical phenomena, such as the figure of a square, a circle, a triangle, etc., the things we look at are
not truly such; they are rough, clumsy, shapeless figures, as will appear when the microscope is applied. For the
animal senses cannot perceive mathematical truth; it is not perceived by sense, but understood by the intellect.
(add discussion)

Other
Other noted sections include: “Analysis of the Rational Soul” (VI) and “The Mystery of the Moral and Physical Good
and Evil” (VII).

Education
Macnab, in 1818, entitles himself having the credentials of s.s.c. or “solicitor of the supreme courts of Scotland”,
implying possibly that he was some type of barrister or something akin.

Keys
Macnab’s curious, and relatively unknown book, held by only 18 WorldCat libraries, was found, in Google Books, via
the search keys “moral, etymology”, during an effort to track down citations or discussions of the Roman god Mor
(equivalent to the Greek god Thanatos, e.g. as found in the term thanatochemistry), the personification of death (Ѻ),
as the likely etymological origin of the term “moral”.
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Macquer, Pierre
In chemistry, Pierre-Joseph Macquer (1718-1784), or P.J. Macquer, was a French
chemist noted for

Overview
In 1749, Macquer, in his Elements of the Theory of Chemistry, expanded on the
pioneering 1718 affinity table work of French physician and chemist Étienne Geoffroy,
the effort of which he summarizes as such: [1]
“All the experiments that have been hitherto carried out, and those that are still being
daily performed, concur in proving that between different bodies, whether principles
or compounds, there is an agreement, relation, affinity or attraction (if you will have it
so), which disposes certain bodies to unite with one another, while with others they
are unable to contract any union: it is this effect, whatever be its cause, which will help
us to give a reason for all the phenomena furnished by chemistry, and to tie them
together.”
The following diagram, from the 1753 second edition, is the famous illustration of three putti, in a chemistry
laboratory, studying Geoffroy's affinity table: [2]
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Macrakis, Michael
In hmolscience, Michael Macrakis (1924-2001) was a Greek-born American engineer and physicist
noted, in economic thermodynamics, for his 1997 Scarcity’s Ways, wherein he seems to present a
quantum mechanical, statistical mechanics, and thermodynamics reductionism of economics.

Overview
In the 1970s, Macrakis began reading reading up on economics, capital theory, and energy policy;
amid this, he was puzzled about the legitimacy of irreversibility, the three body problem, and the
jump from microscopic thermodynamics to macroscopic thermodynamics. In 1997, Macrakis
published his Scarcity’s Ways: the Origins of Capital: a Critical Essay on Thermodynamics,
Statistical Mechanics and Economics, wherein he defined “capital” as a physical or biological
engine that processes material and transforms energy in a non-equilibrium thermal environment, is discussed in the
context of thermodynamics, evolutionary biology, and the origin of life. The content of the book, based on keyword
predominance, is focused on: economics, energy, entropy, quantum mechanics, and statistical mechanics. He
discusses concepts such as the Carnot cycle and thermodynamicists such as Constantin Caratheodory, Willard Gibbs,
to cite a few examples.

Greek font
In 1992, Macrakis found the Greek Font Society (Ѻ) ; this is evidenced by the fact that he titles his thermodynamics
chapters as follows:

which is the using the Thomson-Maxwell-Tait Greek code shorthand for the subject of thermodynamics (see: θ∆ics).,
before it was called thermodynamics.

Education
Macrakis completed his undergraduate degree in electrical and mechanical engineering at the National Technical
University of Athens in circa 1951. Thereafter, he moved to the United States completing his MS in electrical
engineering at MIT and PhD in applied physics, with a dissertation on “Backscattering Cross-Section of Slotted
Cylinders”, in 1959, at Harvard University. [2]
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In hmolscience, James Madison (1751-1836) [HD:18] was an American political
theorist, America’s fourth president, the so-called “father of the constitution”, who in
1769, according to John Q. Stewart, was studying a primitive form of Newtonian-based
social mechanics at Princeton, under the direction of Scottish-born American John
Witherspoon, the logic of which he is said to have used in the construction and debate
room floor selling of the penning of the US Constitution (1787).

Overview
In 1781 to 1783, Madison, a Virginia-born American, was a delegate to the Congress of
the Confederation from Virginia, and was succeeded by Thomas Jefferson, who became
delegate for one year, until May 1784. In Nov 1784, the Virginia legislature was in an
uproar over a proposal come before it to support, via a new general tax, “teachers of
the Christian religion”. In support of this proposal was Patrick Henry (1736-1799) (Ѻ),
the person behind the famous “Give me liberty, or give me death!” speech, in
opposition to the Stamp Act 1765. Henry maintained that this new tax was needed because of the “moral decay” that
had set in since Virginia disestablished the Anglican church in 1777 by adopting its own Bill of Rights.
In Jun 1785, Madison penned his “Memorial and Remonstrance Against Religious Assessments”, in opposition to
the proposal, which, according to Charles Pierce (2009), is the “most closely reasoned argument for the separation of
church and state ever written”. [6]

Religion | Beliefs
Madison, a Haught disbeliever (#18), is described, by James Haught (1996), as a "non-Christian" who fought against
the employment of chaplains to pray at sessions of Congress. [5]

Quotes | On
The following are noted quotes about Madison:
“There can be no question of the fact that, in early Princeton, physics cooperated with politics in a sort of analogical
double play, Newton to Witherspoon to Madison.”
— John Q. Stewart (1955), on social physics at Princeton [1]

“The eighteenth century was dominated intellectually by the scientific work of Newton, and mechanical metaphors
sprang naturally to men’s minds. Men had found a rational order in the universe and they hoped that it could be
transferred to politics. Madison spoke in the most precise Newtonian language when he said that such a ‘natural’
government must be so constructed ‘that its several constituent parts may, by their mutual relations, be the means
of keeping each other in their proper places.’”
— Richard Hofstadter (1967), The American Political Tradition [2]

“The third element—the principle of checks and balances—in the principle of separation of powers is what Madison
called ‘partial agency’, which gives each branch enough power over the others to be able to check them. This
principle of checks and balances, designed to enable the three branches to protect themselves from each other’s
encroachments.”
— Levine and Cornwell (1968), An Introduction to American Government [4]

“The founders were elitists, and realists about human nature. Their task was to make passion subject to reason. If
men could be expected to be selfish, or worse, then said James Madison ‘ambition must be made to counteract
ambition’. The Newtonian principles of action and reaction were applied to politics.”
— Lance Morrow (1987), “The Ark of America” [3]

See also
● Princeton social physics | Princeton Department of Social Physics
● Princeton school of social physics
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Madness
In terminology, madness refers to the quality of a disordered mind, a degree below that of being insane; completely
unrestrained by reason and judgment; a state of mind in which actions are incapable of being explained or accounted
and or ones carried away by intense anger, enthusiasm, or desire; marked by wild gaiety and merriment. [1] The work
of Irish author Samuel Beckett, beginning with his 1938 novel Murphy, is said to be pervaded with a fascination with
entropy and madness. [2] Beckett’s work, in literature thermodynamics, has been classified with the absurd writer
Harold Pinter. [3] In hmolscience, writers who, in Stark classification, tend toward extreme materialism, namely of
describing reality in terms of pure physiochemical materialism often tend be labeled by anti-materialists as mad,
noted examples of which (see: crackpot) include the following, three of which ironically have the highest Hmolpedia
like rankings:
Extreme
materialists

Johann
Goethe
(1749-1832)

Denigrate purviews

"Childlike nonsense" and "fooling around" (Wieland on Goethe's 1796 theory).

Like
rankings

29

Henry Carey
"Lunatic" or "back in his straight jacket" (Stark on Carey's 1858 theory).
(1793-1879)
Henry
Adams
(1838-1918)

"More of a crank than a prophet" (Diggins on Adams' 1860s theory).

17

Libb Thims
(c.1975-)

"Deranged imagination" (Moriarty on Thims' 2001 theory).
"Senile or crazy" (Lubos Motl comment Thims’s 2010 sexual heat and enthalpy of human
molecules).
"Wacko" (Terrence Deacon’s 2013 comment on Thims and human molecular theory).

20

(add discussion)

Quotes
The following are relevant quotes:
“I can calculate the movements of stars, but not the madness of men.”
— Isaac Newton (c.1690), after losing his hat in a market collapse [4]

“There was never a genius without a tincture of madness.”
— Aristotle (c.310BC), Greek physicist-philosopher

“A completely mad book.”
— Anons (1860), two German colleagues of Ernst Haeckel on reading Darwin’s On the Origin of Species [6]

“It’s no mystery why economics is called the dismal science. With most sciences, experts make pretty accurate
predictions. Mix two known chemicals, and a chemist can tell you ahead of time what you’ll get. Ask an astronomer
when the next solar eclipse will be, and you’ll get the date, time, and best viewing locations, even if the eclipse won’t
occur for decades. But mix people with money, and you generally get madness. No economist really has any idea
when you’ll see the next total eclipse of the stock market.”
— Tom Siegfried (2006), A Beautiful Math: John Nash, Game Theory, and the Modern Quest for a Code of Nature [5]
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Magdeburg hemispheres
In experiments, the Magdeburg hemispheres is a pair of copper
hemispheres that can be sealed together, by applying grease around
the rim, and thereafter be connected to a vacuum pump so as to
actuate an artificial vacuum or near "perfect vacuum" inside of the
sealed sphere. In this vacuumed-out state, the pressure of the weight
of surrounding atmosphere, piled upwards of 62-miles above the
sphere, as is the case for all bodies on the surface of the earth, to the
Karman line earth-space boundary where point weightlessness begins,
acts to hold the spheres together tightly with great force by pressing
inward on the outer casing.

History
The Magdeburg hemispheres were invented by German engineer Otto
Guericke who some time near the end of the Thirty Years’ War (1618–
1648), became mayor of Magdeburg (hence the name), from 1646 to
1676, and in this period began to devote a considerable portion of his
spare time to experimentation and was especially fascinated with the
nature of cold, becoming very curious on the the question: [6]
“Could empty space exist, and is heavenly space unbounded?”

Diagram of the Magdeburg hemispheres
showing an internal vacuum about which the
massive weight of the surrounding atoms and
molecules of the atmosphere press inward on
the spheres.

In researching this query, he was brought into contact with German mathematical physicist Gaspar Schott, an
adherent to Aristotle’s version of the denial of the void, albeit open to new experimental information, and ultimately
and to French scientist philosopher Rene Descartes’ adherence to the “denial of the vacuum” dictum.
This vacuum puzzle intrigued
Guericke and he went to work trying to
evacuate the air form a well-caulked
beer keg, which introduced him to the
sealing problem, i.e. how to make a
container air tight. After solving the
sealing problem, he was said to have
discovered the phenomenon of the
compressibility of air after which he
invented a vacuum pump. Using the
vacuum pump as a tool, the Magdeburg
hemispheres were eventually built some
Left: a Schott diagram depiction of German engineer Otto Guericke's circa 1648
attempt to make a vacuum inside of tightly-sealed beer keg, which introduced him time around 1853-1857.
to the so-called "sealing problem", i.e. how to seal in the vacuum. [7] The two men
seem to be pulling on the the world's first piston and cylinder prototype,
Public performances
something Guericke would later make, a precipitate of his vacuum research. Right: There seems to be a bit of a discrepancy
a Schott diagram depiction of Guericke's solution to the sealing problem: two
as to when and where the actual first
fitted copper spheres sealed with grease around the rim, spheres which would
public demonstration of Magdeburg
latter become famously known as the Magdeburg hemispheres. [7]

hemispheres occurred. Supposedly,
legend has it that the first show appeared in 1654 in Regensburg. This, however, may be only legend, and it is said
that the actual first appearance of the horse pulling show occurred in Magdeburg in 1657 and was later repeated in
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Berlin in 1663. Gaspar Schott’s 1657 drawing showing that it required 16 total horses to separate two 22”
hemispheres is said to be the first public experiment, or at least the most popular or best known version. Other
references state that in 1854 to the Reichstag and the Emperor Ferdinand III in Regensburg, where it was found that
30 horses, in two teams of 15, could not separate the hemispheres until the vacuum was released. Whatever the
case, the public demonstrations showed that vacuums do exist and thus publically disproved Greek philospher
Parmenides 485BC nature abhors a vacuum postulate, which supposedly was the point of building the hemispheres in
the first place.

Power
Guericke is said to have calculated that a force of 2,700 pounds would be needed to pull the hemispheres apart, as is
depicted in his 1672 lifting experiment. [5] This would have been the one of the first measurement of the "force of
the vacuum" or "power of the vacuum" an elusive entity that would searched for as a potential source of man power
in the follow designs of the vacuum engine in the decades to follow.

Schott
In 1657, German physical mathematics professor Gaspar Schott described the experiment in his Mechanica
Hydraulico-Pneumatica. [3] Upon first seeing the demonstration of the hemispheres Schott is said to have remarked:
[1]
“I have no reservations to say frankly and courageously that I have never seen, heard, read or comprehended
anything more wonderful than this.”
In 1663, Guericke repeated the demonstration with 24 horses in Berlin before Frederick William, Elector of
Brandenburg. The experiment was said to have been displaced all over Europe in these years.
Close-up view of the hemispheres (left)
showing the connectors and stopper
valve, which would release the vacuum
when desired.
An advertisement (below) depicting
entitled "Curious Experiences in
Physics: The Magdeburg Hemispheres".

The original Magdeburg
hemispheres (left) and Guericke's
vacuum pump (right), in
Deutsches Museum, Munich,
Germany, at the top of which is
shown vacuum bulb, which could
be disconnected and carried
about as a sort of power or
storage vessel a sort of proto type
battery.

Religious association
As is the case with most advances in science, Guericke's vacuum machine was not without implication. It is said that
Guericke intuitively was aware of the delicacy of his experiments and therefore avoided theological discussions by
using a clever linguistic ploy. He replaced the critical word “emptiness” with a simple physical one by distinguishing
between “emptiness” and “empty space”. His empty space did not mean “void” but it was just an air-evacuated
space. Using this ploy he was able to carry out his spectacular and meanwhile world-famous experiments with the
Madgedurger Hemisphere without being unchallenged. [1]
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Depiction of a 24-horse version of the Magdeburg hemispheres from the 1899 book Album of Science: Famous
Scientist Discoveries. [2]

An 8-horse 1662 Magdeburg hemispheres experiment.

Parts to the hemispheres and the vacuum pump.

A 1994 Magdeburg hemispheres re-enactment.

A Magdeburg hemisphere statue
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Magellan, Joao
In thermochemistry, Joao Magellan (1722-1790) was a Portuguese physicist noted for his 1780
“Essay on a New Theoretical Law of the Fire Element, and of the Heat of Bodies”, in which the
term ‘specific heat’ (an early synonym for heat capacity) first appeared along with a table of
specific heats. [1] Magellan attributed the data of his specific heat table to Richard Kirwan, who
was working on this topic in London, beginning in 1777. [2] In a series of letters concerned
principally with his forthcoming publication, written to James Watt at the beginning of 1780,
Magellan attacked Joseph Black for his failure to publish his own work on heat. [2]

Name translations
His Portuguese name is João Hyacintho de Magalhaens (or João Jacinto de Magalhães); his first
name is sometimes translated as Jean or John; his full name is commonly cited as Jean Hyacinthe de Magellan (or
John Hyacinth de Magellan), but more often than not abbreviated as J.H. de Magellan.
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Magnetism
In science, magnetism is the phenomenon, generally of attraction or repulsion,
associated with magnetic fields, which are produced by moving charged
particles, such as electrons flowing through a coil of wire or spinning in a
permanent location. [1]

Overview
In 1644, French philosopher Rene 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. [3]
In the late 18th century, Franz Mesmer popularized the idea of "personal
magnetism" or animal magnetism; one rendition of which is as follows: (Ѻ)

See also
● Animal magne sm
● Electromagnetic force
● Electromagne sm
● Thermo-magnetism (1824)
● Floating magnets experiment

Left: English natural philosopher
Edmond Halley's 1716 diagram of
magnetic field lines, which he called
"circulating effluvia", found placing a
magnetic terrella on a level surface
and scattered fine iron filings around
it, which, after some gentle tapping,
the filings settled into patterns shown.
[2] This was the precursor model to
Michael Faraday's later 1830s
magnetic field lines (lines of force)
theory.
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Magnus, Albertus
In science, Albertus Magnus (1205-1280) (IQ:180±|#110) was a German-born chemical
philosopher, oft-classified "universal genius" (Waite, 1815), noted for his circa 1250
utilization of the name affinitas (affinity) used in the sense of chemical relation (affinity
chemistry), examples of which are found in his Book of Secrets, which, according to
English chemistry historian James Partington, marks the start of the physics-centric
science of physical chemistry. [1]

Overview
Magnus was was born in Suabia, at Larvigen, on the Danube, in 1205. He is accredited
with excessive stupidity in his youth, but his devotion to the Virgin was rewarded by a
vision, which was accompanied by an intellectual illumination, and he became one of
the greatest doctors of his time. He was made provincial of the Dominicans, and was
appointed to the bishopric of Ratisbon, which subsequently {60} resigned to pursue his
scientific and philosophic studies in a delightful conventual retreat at Cologne. In his old
age he relapsed into the mediocrity of his earlier years, which gave rise to the saying
that from an ass he was transformed into a philosopher, and from a philosopher he returned to an ass. [2]

Quotes | About
The following are quotes on or about Magnus:
“When I returned home my [Victor Frankenstein] first care was to procure the whole works of this author [Cornelius
Agrippa], and afterwards of Paracelsus and Albertus Magnus. I read and studied the wild fancies of these writers with
delight; they appeared to me treasures known to few besides myself. I have described myself as always having been
imbued with a fervent longing to penetrate the secrets of nature. In spite of the intense labor and wonderful
discoveries of modern philosophers, I always came from my studies discontented and unsatisfied. Sir Isaac Newton is
said to have avowed that he felt like a child picking up shells beside the great and unexplored ocean of truth. Those of
his successors in each branch of natural philosophy with whom I was acquainted appeared even to my boy's
apprehensions as tyros engaged in the same pursuit.”
— Mary Shelley (1818), Frankenstein: the Modern Prometheus (§2)

Quotes
The following are noted quotes:
“Natural science does not consist in ratifying what others have said, but in seeking the causes of phenomena.”
— Albertus Magnus (c.1270), attributed (Ѻ)

“That matter and power are the principles of each body is clear, for having taken away all the accidental forms, we
arrive at length at substantial form which, being abstracted per intellectum, there remains a something very occult
which is prima material.”
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— Albertus Magnus (c.1270), The Generation of the Elements (De Generatione Elementorum); cited by Mellor in section on matter
and energy (1922) [3]
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Magritte, Rene
In existographies, Rene Magritte (1898-1967) was a Belgian surrealist artist noted for
his 1933 oil on canvas painting “Elective Affinities”, showing a large unhatched egg in a
small cage, a visual depiction of a perspective of Goethe’s 1809 human chemical theory
based novella Elective Affinities, we are each caged, so to say, by the forces of the
elective affinity or chemical "affinities" that move us hither and tither via our own
conceptually-felt “elections” to choose from among various reaction scenarios.

Further reading
● Stoltzfus, Ben. (2014). Magritte and Literature: Elective Affinities (abs). Cornell
University Press.
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Maimonides
In philosophy, Maimonides (1136-1204) was Spanish-born Moroccan physicianphilosopher and theologian noted for his circa 1190 The Guide of the Perplexed,
wherein he states that we should ignore atomic theory because it denies the existence
of god.

Overview
Maimonides, in his The Guide of the Perplexed, dismisses atomic theory based atheism
as follows:
“As for those who do not recognize the existence of God, but who believed that things
are born and perish through aggregation and separation, according to chance, and that
there is no being that rules and organizes the universe—I refer here to Epicurus, his
sect and the likes of him, as told by Alexander—it serves no purpose for us to speak
about those sects; since God’s existence has been established, and it would be useless
to mention the opinions of individuals whose consciousness constructed their system
on a basis that has already been overthrown by proofs.”
Maimonides, in overview, refers to the earlier atomic views of Epicurus and gives commentary on the doctrine of the
Mutakallemim (scholars of kalam), the first principle of which is that “the universe, that is, everything contained in it,
is composed of very small parts [atoms] which are indivisible on account of their smallness; such an atom has no
magnitude; but when several atoms combine, the sum has a magnitude, and thus forms a body”; the second
proposition of which is that the universe is a vacuum in which the atoms are found; the third proposition arguing that
time is composed of 'time-atoms'. [2]
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Majorana, Ettore
In human physics, Ettore Majorana (1906-1938) (IQ=195) (RE=32) was an Italian
engineer and theoretical physicist noted for the discovery of the neutrino (1932), for
his synthesis of the exchange force theory of nuclear bonding, and for his circa 1935
sociophysics article “The Value of Statistical Laws in Physics and Social Sciences”, in
which he suggested the application of quantum statistical physics to social sciences. [1]
Majorana is described as "an original personality, who seemed as if he studied physics
more as a hobby than as a profession." [6]

Education
Majorana, born in to the bosom of a family of lawyers, physicists (Italian experimental
physicist Quirino Majorana, for example, was his uncle), engineers, and politicians, who
was said to have been a bit of a mathematics prodigy. [7] Majorana starting
engineering (electrical engineering?) studies at the age of 17 at the school of engineering,
University of Rome La Sapienza, where he would eventually complete his BS in
engineering; in 1929 (age 23), he 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 (then 28), who had recently been appointed to the position of full professorship; in 1938 he took part in
a national examination to obtain a position of professor of theoretical physics at Palermo University. He obtained the
position, becoming a professor of theoretical physics at Naples University, where he taught a quantum mechanics
course during the academic year 1937-38.

Neutron and exchange force
Majorana's discovery of the neutron and followup formulation of the exchange force is recounted by his close friend,
Italian physicist Edoardo Amaldi (1966), as summarized by Carlos Perez (2004), as follows: [6]
“Towards the end of January, 1932, we began to receive the issues of the “Comptes rendues” containing the famous
notes by F. Joliot and I. Curie on the penetrating radiation discovered by Bothe and Becker. In the first of these notes
it was shown that the penetrating radiation emitted by Be under bombardment with polonium alfa particles could
transfer kinetic energies of about 5 millions electron volts to the proton present in small layers of various
hydrogenated materials (such as water or cellophane). In order to interpret these observations the Joliot-Curies
(1923) at first put forward the hypothesis that the phenomenon was similar to the Compton effect, namely that the
incident photon undergoes an elastic collision with a proton; they had calculated, by applying the laws of energy and
momentum conservation, that the incident photons should have had an energy of about 50 million electron volts in
order to be able to transfer such high energy to a proton. However, they had very soon realized that when Klein and
Nishina’s formula was applied to the protons, the cross-section was too small by many orders of magnitude, and had
suggested that the effect observed was due to a new type of interaction between gamma rays and protons, different
from that responsible for the Compton effect. When Ettore read these notes he said, shaking his head:
“They haven’t understood a thing. They are probably recoil protons produced by a heavy neutral particle”.
A few days later we got, in Rome, the issue of Nature containing the letter to the editor from Chadwick dated 17
February, 1932, entitled “Possible existence of a neutron”, in which he demonstrated the existence of the neutron on
the basis of a classical series of experiments, in which recoil nuclei of some light elements (such as nitrogen, for
instance), were observed in addition to recoil protons. Amaldi continues: “Soon after Chadwick’s discovery, various
authors understood that the neutron must be one of the components of the nucleus and began to propose various
models which included alfa particles, protons, electrons and neutrons.
The first to publish the idea that the nucleus consists solely of protons and neutrons was probably Iwanenko (1932).
Neither I nor his other friends questioned remember whether Ettore Majorana came to this conclusion
independently. What is certain is that before Easter (18 Apr) of that year (1932):
“[Majorana] worked out a theory on light nuclei, assuming that they consisted solely of protons and neutrons (or
neutral protons as he then said) and that the former interacted with the latter through exchange forces. He also
reached the conclusion that these exchange forces must act only on the space co-ordinates (and not on the spin) if
one wanted the alfa particle, and not the deuteron, to be the system saturated with respect to binding energy”.
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He talked about this outline of a theory to his friends at the Institute, and Fermi, who had at once realized its interest,
advised him to publish his results as soon as possible, even though they were partial. However, Ettore would not hear
of this, because he considered his work to be incomplete. Thereupon, Fermi, who had been invited to participate in
the Physics conference which was to take place in July of that year in Paris in the wider framework of the Fifth
International Conference on Electricity, and who had chosen as his subject the properties of the atomic nucleus,
asked Majorana for permission to mention his ideas on nuclear forces. Majorana forbade Fermi to mention them but
added that if he really must he should say they were the ideas of a well-known professor of electrical engineering
who, among others, was to be present at the Paris conference and whom Majorana considered to be a living example
of how not to carry out scientific research.
Thus, on 7 July, Fermi presented his report in Paris on “The Present State of the Physics of the Atomic Nucleus”
(1932) without mentioning the type of force which was subsequently called “Majorana force” and which had actually
been thought of, although in a crude form, some months earlier. The issue of the “Zeitschirft für Physick” dated 19
July, 1932, contained Heisenberg’s first paper on “Heisenberg’s exchange forces”, namely forces involving the
exchange of both the space and spin coordinates.
This paper made a great impression in the scientific world; it was the first attempt to put forward a theory of the
nucleus which, although incomplete and imperfect, succeeded in overcoming some theoretical difficulties which had
so far seemed insurmountable. Everyone at the Physics Institute of the University of Rome was extremely interested
and full of admiration for Heisenberg’s results, but at the same time disappointed that Majorana had neither
published nor even allowed Fermi to mention his ideas at an international conference. Heisenberg’s paper tackled
the problem from a wider and fuller point of view but Ettore Majorana had completely understood, or so at least it
appeared to us, the consequences of the action of the exchange forces in so far as the binding energy of light nuclei
was concerned.
Fermi again tried to persuade Majorana to publish something, but all his efforts and those of his friends and
colleagues were in vain. Ettore replied that Heisenberg had now said all there was to be said and that, in fact, ha had
probably even said too much. Finally, however, Fermi succeeded in persuading him to go abroad, first to Leipzig and
then to Copenhagen, and obtained a grant from the National Research Council for his journey, which began at the
end of January, 1933 and lasted six or seven months.”
(add discussion)

Disappearance
In 1933 (age 27), Majorana seems to have burned out, likely from his intense proliferation of seven dense scientific
articles all penned within the period of three years (1931-33), possibly having something to do with both James
Chadwick and Werner Heisenberg stealing the show for his earlier discovery of the neutron and exchange force,
respectively, and thereafter gone into a period of prolonged intellectual withdrawal, in a style of self-imposed
isolation or exile, similar to other great minds such as William Sidis and Howard Hughes. As summarized by his close
friend, Italian physicist Edoardo Amaldi in his retrospect 1966 commemoration speech “Ettore Majorana: Man and
Scientist” on Majorana: [6]
“When he returned to Rome in the autumn of 1933, Ettore was not in good health, because of gastritis which he had
developed in Germany. It is not clear what caused this, but the family doctors attributed it to nervous exhaustion.
He began to attend the Institute in the Via Panisperna only at intervals, and after some months no longer came
at all: he tended more and more to spend his days at home immerse in study for a quite extraordinary number of
hours.
At that time he was more interested in political economy, politics, the fleets of various countries and their
respective power, and the constructional characteristics of the ships than in physics. At the same time his interest in
philosophy, which had always been great, increased and prompted him to reflect deeply on the works of various
philosophers, particularly Schopenhauer. It was probably at this time that he wrote the paper on “The Value of
Statistical Laws in Physics and Social Sciences”, which was found among his papers by his brother Luciano, and was
published after his disappearance by Giovanni Gentile junior.
A considerable number of attempts by Giovanni Gentile junior, Emilio Segré and myself to bring him back to
living a normal life met with no success. I remember that in 1936 he rarely left the house, not even to go to the
barber’s, and his hair was therefore abnormally long; during this period some of his friends who had been to see him
sent him a barber, in spite of his protests. However, non of us succeeded in finding out whether he was still doing
theoretical physics research; I believe he was, but I have no proof.”
On 26 March 1938, at the age of 32, a week after withdrawing his savings from his bank, Majorana disappeared.
Conjectural hypotheses, from various sources, speculate that he: (a) had a mystical crisis, and retired to a monastery
(doubtful), (b) foresaw the invention of the nuclear bomb, and decided to withdraw from society (doubtful), (c) when
off to committed suicide or eventual termination, or (e) or some variation of social exile and eventual deterioration
induced termination. On this matter Enrico Fermi (who tried to get Mussolini to help in the search) commented on
the disappearance: [4]
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“Ettore was too intelligent. If he has decided to disappear, no one will be able to find him. Nevertheless, we have to
consider all possibilities.”
The last that was known of Majorana, was his passage on a ship connecting Palermo to Naples. This is recounted as
follows: [6]
"Half-way through 1937 public examinations held for various professorships, Majorana enters the field, said to have
been motivated by Fermi’s international recognition; likewise his friends at the Institute of Physics put "pressure"
[social pressure] [peer pressure] on him to apply, but Majorana had doubts. However, they do persuade him to
publish an article he has kept in a drawer for five years. He wrote this article in 1932 and in it he qualifies some
aspects of Paul Dirac’s well-known thesis on anti-particles, which continues to be (even today) a work of reference. In
the end, without consulting or saying anything to anyone, he makes his decision and applies for the professorship in
Palermo. This forced the intervention of senator Gentile, however, alarmed by the formidable competition which
Majorana represented for his son, Giovanni Gentile junior. In order to avoid such competition, senator Gentile gets
Mussolini to appoint Majorana Professor of Theoretical Physics at the University of Naples in November 1937,
supposedly, for his outstanding reputation, without even passing an exam?
Majorana takes up his [diverted] professorship on the 13th January, 1938, and carries out his duties punctually,
leading a complete normal life, at least in appearance. But on the 25th March of this same year he sends, from
Palermo, a letter to Antonio Carrelli, the director of the Naples Institute of Physics, where he works, in which he says
“I have taken a decision which after everything is inevitable”, and that he will give up his classes, and that he will keep
fond memories of the professors and students of the Institute “at least until eleven o’clock tonight, and possibly even
later”… And the next day, 26th March, Majorana sends a telegram, asking him to ignore the letter, and yet another
letter (was it sent at the same time as the telegram?) in which he tells Carrelli that “the sea has rejected me”, but that
he does not wish to return to the classes."
All of this, i.e. five year depression (1933-1937), withdraw of bank assets, canceling of classes, "the sea has rejected
me", etc., would seem to imply that he attempted to drawn himself, possibly an act that took two tries.

Prominence
In 1938, Italian physicist Enrico Fermi, who took him in his group when he was a student, ranked Majorana with
Galileo Galilei (IQ=183-200) and Isaac Newton (IQ=190-200): [2][4]
“There are several categories of scientists in the world; those of second or third rank do their best but never get very
far. Then there is the first rank, those who make important discoveries, fundamental to scientific progress. But then
there are the geniuses, like Galilei and Newton. Majorana was one of these.”
This would corroborate Majorana with an extrapolated IQ of 183-200, which seem probable based on the a reading
of his 10 published papers, his quantum social physics paper, his discovery of the neutron, use of the exchange force,
and his two papers on the chemical bonds of molecules (age 25). In a 1938 letter to Mussolini, asking the government
to intensify the search for Majorana, Fermi commented further: [5]
“I have no hesitation to state to you, and I am not saying this as an hyperbolic statement, that of all Italian and
foreign scholars that I have met, Majorana is among all of them the one that has most struck me for his deep
sharpness.”
This comment would seem to situate Majorana at a higher intellectual rank than thinkers such as Werner Heisenberg
(Buzan IQ = 173). The penetrating mind aspect of Majorana is corroborated by the views of Dutch-American
theoretical physicist George Uhlenbeck, as recalled by Edoardo Amaldi (1966): [6]
“Feenberg remembers attending one of Heisenberg’s seminars on nuclear forces, in which Heisenberg also
mentioned the contribution made by Majorana to this subject; he said that he author was present and invited him to
say something about his ideas, but Ettore refused. When he left the seminar, Uhlenbeck told Feenberg how much he
admired Majorana’s penetrating ideas which had been mentioned by Heisenberg.”
This inside view, as recalled by American physicist Eugene Feenberg, further corroborates Majorana as having been a
deep thinker.

Majorana’s nine physics papers
The following are Majorana's nine known pure physics papers:
● p1. Majorana, E ore. (1928). “Sullo Sdoppiamento dei Termini Roentgen Ottici a Causa dell’eletrone Rotante e
Sulla Intensita delle Righe de Cesio” (“Doubling of Terms on the Roentgen Optics Cause of electrons and rotating on
the Intensity of the Lines of Cesium”), Rendiconti Accademica Lincei, 8: 229-33; (in collaboration with Giovanni
Gentile Jr).
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● p2. Majorana, E ore. (1931). “Sulla Formazione dello ione Molecolare di He” (“On the Forma on of the Molecular
Ion of He”), Nuovo Cimento, 8: 22-28.
● p3. Majorana, E ore. (1931). “I Presun Termini Anomali dell’Elio” (“The Alleged Anomalous helium Terms”),
Nuovo Cimento, 8: 78-83.
● p4. Majorana, E ore. (1931). “Reazione Pseudopolare fra Atomi di Idrogeno” (“Pseudopolar reac on between
hydrogen atoms”), Rendiconti Accademia Linceri, 13: 58-61.
● p5. Majorana, Ettore. (1931). “Teoria dei Triplitti P’ Incomplelti” (“Theory of the Triplet P’ Incomplete”), Nuovo
Cimento, 8: 107-12.
● p6. Majorana, E ore. (1932). “Atomi Orienta in Campo magne c Variable” (“Oriented Atoms in Variable Magne c
Field”), Nuovo Cimento, 9: 43-50.
● p7. Majorana, E ore. (1932). “Theoria rela vis ca di Par celle con Momento Intrinseco Arbitrario” (“Theory of
Relativistic Particles with Arbitrary Intrinsic Moment”), Nuovo Cimento, 9: 335-44.
● p8. Majorana, E ore. (1933). “Uber die Kerntheorie” (“On Nuclear Theory”), Zeitschrift fur Physik, 82: 137-45;
“Sulla Theoria dei Nuclei” (“On the Theory of the Nucei”), La ricerca Scientifica, 4(1): 559-65.
● p9. Majorana, E ore. (1937). “Teoria Simmetrica Dell’ele rone e del Positrone” (“Symmetric Theory of the Electron
and Positron”), Nuovo Cimento, 14: 171-1984.
Majorana’s first paper (p1), published at age 22 (1928), written while still and undergraduate, calculated the splitting
of certain spectroscopic terms in gadolinium, uranium, and cesium, owing to the spin of the electron. That year he
was invited by Enrico Fermi to give a talk at the Italian Physical Society on some applications of the Thomas-Fermi
model. In 1931, at the age of 25, Majorana published two papers (p2 and p4) on the chemical bonds of molecule, and
two (p3 and p5) on spectroscopy. In 1932, Majorana realized an independent discovery of the “neutral proton”
(neutron) and had concluded that protons and neutrons (indistinguishable with respect to their nuclear interactions)
were bound by the “exchange forces” originating from the exchange of their spatial positions alone (and also of their
spins, as Weiner Heisenberg would propose), so as to produce the α particle (and not the deuteron) as saturated with
respect to the binding energy. [3]

Social sciences
In his 10th and last article “The Value of Statistical Laws in Physics and Social Sciences”, according to a synopsis by
Italian econophysicist Rosario Mantegna, the 2006 English translator of Majorana's work: [2]
“Majorana explicitly considers quantum mechanics as an irreducible statistical theory because the theory is not able
to describe the time evolution of a single particle or atom in a precise environment at a deterministic level. This lack
of determinism at the level of an elementary physical system motivated him to suggest a formal analogy between
statistical laws observed in physics and in the social sciences.”
(add discussion)
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Male-female reaction
In human chemistry, a male-female reaction refers to the
process in which two human molecules, one male one
female, chemically react, typically forming a bonded product,
in the form of a dihumanide molecule. [1] In 2001, American
computation chemist David Hwang, in his “The
Thermodynamics of Love”, defined a male-female reaction as
a theoretical chemical reaction where two elements, "male"
(M) and "female" (F), combine to form a new compound
called "couple" (M-F): [2]

M + F → M-F
Hwang goes on to explain the chemical thermodynamics of
this reaction in his mating free energy principle.

Generic diagram of the typical male-female reaction,
depicted using Bergman-style letter notation of single
letters, A or B, used to represent unattached molecular
entities and adjacent letters, AB, to represent bonded
chemical entities. [3]

References
1. (a) Thims, Libb. (2007). Human Chemistry (Volume One). Morrisville, NC: LuLu.
(b) Thims, Libb. (2007). Human Chemistry (Volume Two). Morrisville, NC: LuLu.
2. Hwang, David. (2001). "The Thermodynamics of Love" (PDF), Journal of Hybrid Vigor, Issue 1, Emory University.
3. Bergman, Torbern. (1775). A Dissertation on Elective Attractions. London: Frank Cass & Co.

Malebranche, Nicolas
In philosophy, Nicolas Malebranche (1638-1715) (IQ=180) was a French natural
philosopher noted for his extension of the philosophical views of Rene Descartes. In
1664, Malebranche chanced to read René Descartes' (IQ=195) Traité del l'Homme,
which moved him so deeply that (it is said) he was repeatedly compelled by palpitations
of the heart to lay aside his reading, and was from that hour consecrated to Cartesian
philosophy. Descartes and Malebranche were said to have inspired the development of
physiocracy. [1] In circa 1706, in commentary on Isaac Newton’s Opticks, Malebranche
stated: “though Newton is no physicist, his book is very interesting”. [2] Malebranche
summarized the Cartesian soul model, which he seems to have adopted as his own, as
follows: [3]
“Dogs, cats, and the other animals, have no intelligence, no soul in the sense in which
thus concept is usually understood. They eat without pleasure, cry without pain, grow
without knowing this. They have no desires and no knowledge.”
His end was said to have been hastened by a metaphysical argument into which he had been drawn in the course of
an interview with George Berkeley.
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Malieth, Monydit
In philosophy, Monydit Malieth (1986-) (CR=6), aka Tonnerre, is a Sudanese-born
American philosopher noted for his 2013 The Future Affects the Past: What Destination
is Time Rushing To?, wherein he attempts to stitch together ancient knowledge, from
Egypt, to Greece, together with Christianity and Islam, up though modern atheism
philosophers, such as Friedrich Nietzsche and Arthur Schopenhauer, in particular, and
Goethe, in a few places, to outline agnostic leaning on near atheism type of Spinoza
deism-like philosophy, i.e. a Schopenhauerian-Nietzschean themed Spinozan deism as
he seems to present.

Philosophers
The main philosophers Malieth employs in his work, from his endnotes section
“Philosophers”, are as follows—ordered seemingly according to usage rank—numbers
showing being those in Hmolpedia citation ranking top 100, hence indicative of the
seeming conclusion that Malieth is very hmolscience-minded in his thinking, god belief
aside:
Friedrich Nietzsche [35], Arthur Schopenhauer [33], Lucretius [95], Lord Byron, Epicurus [92], Klaus Wagn (Ѻ) ,
Immanuel Kant [55], Charles Darwin [10], Voltaire [51], Albert Camus, Blaise Pascal, Soren Kierkegaard, Kurt Godel,
Albert Einstein [9], Ludwig Wittgenstein, Johann Goethe [1], Isaac Newton [6], Pierre Laplace [41], Benedict Spinoza
[90], Denis Diderot, Rene Descartes [18], Stephen Hawking [30], Sigmund Freud [19], Marquis de Sade, Stendhal,
Socrates [93], Plato [57], Pythagoras, Protagoras, Aristotle [21], William Shakespeare [49], Friedrich Schelling, Karl
Marx [77], Adolf Hitler, Fyodor Dostoyevsky, Cheikh Anta Diop (1923-1986) (Ѻ), Augustine, Gottfried Leibniz [46],
Georg Hegel, Thales, Thomas Malthus, Richard Wagner, Heinrich Heine, Heraclitus [97], Martin Heidegger, Jean Paul
(1763-1825) (Ѻ), Jean-Jacques Rousseau, Alain de Lille (1116-1202) (Ѻ), Emile Boirac (1851-1917) (Ѻ), Tupac Shakur,
Khalil Gibran, Rainer Maria Rilke (1875-1926) (Ѻ), and Ludwig Feuerbach.
The following, mythological figures, whom Malieth seems to think were real people, are exorcised from the above
listing: Buddha, Jesus Christ, Moses, Mohammed, and St. Paul.

Osiris | Jesus
Malieth is keen to the Osiris Jesus connection:
“The god of Christians ‘Jesus Christ’ evolved out of the Greek god ‘Dionysus’, also called Bacchus; and Bacchus
evolved out of the ancient Egyptian god Osiris. The most orthodox form of Judaism is the ancient Egyptian religion.
Few people are aware of these facts. Religion evolves and is evolving as we speak.”
Ironically, however, as noted above, in his great philosophers listing, in spite of the fact that he connects Jesus back
to Osiris, Malieth seems still to believe that Jesus was a real person?

Genius ranking
Malieth has a certain feel or sense for genius ranking and genius studies; the following being one example quote—
numbers shown being those in current top 500 genius rankings:
“The genius is the ultimate loner. A genius is the rarest type of human and at times whole epochs bypass before a
supreme genius arrives. Nature and fortune have to cooperate to produce a genius and at times, numerous human
generations live and die before a universal genius comes to the scene. Although many super metaphysicians came
after Nietzsche [90], in my opinion he is the last great philosopher just like how John Neumann [33] is the last great
mathematician or how Albert Einstein [3] is the last great physicist.”
— Monydit Malieth (2013), The Future Affects the Past (pg. 56)

(add discussion)

Atheism studies
Malieth seems to have a well-honed grasped of atheists, atheism, and extreme atheism related topics of discourse, as
evidenced by his philosophers section citation (above) of: Ludwig Feuerbach, Albert Camus, Soren Kierkegaard, etc.;
the following is an example quote:
“Nietzsche is the supreme philosopher when it comes to the topic of morality. His critique of religion is easily the
most comprehensive attack on religiosity of all time; therefore making him the greatest atheist that has ever lived.
Epicurus is the first great atheist in history; Schopenhauer is the first modern atheist; and Nietzsche is the greatest
atheist of all time. Albert Camus called Nietzsche the ‘most famous of God’s assassins’.”
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— Monydit Malieth (2013), The Future Affects the Past (pg. 57)

(add discussion)

Difficulties | Issues
The first main issue with Malieth’s work is his chapter “Plagiarism of Ancient Knowledge”, wherein he attempts to
argue that all the world’s knowledge, e.g. discovery of pi, calculus, philosophy, law of conservation of energy,
heliocentric theory, was plagiarized from the Egyptians, to a nauseating effect. While indeed, much of the world's
present religious beliefs are based on Egyptian theology, and while Greek philosophers may have culled from aspects
of mathematics and philosophy from the Egyptians, that, e.g., the Egyptians believed the sun was the century of the
universe, goes against their entire edifice of geocentric (Geb-centric) belief system, anchored in the Heliopolis
creation myth. Other anachronism claims, e.g. the conservation of energy, are nearly nauseating to have to
continually and repeatedly re-read. The second main issue with his treatise, seemingly interesting superficially, being
that its employs a ripe selection of name dropping, is that in the end, i.e. on the last page, his conclusion is that god
equal nature and the “totality of reality is god”, which nearly is reverse to the message presented in the first onethird of the book.

Black genius | Issues
The most salient difficulty, amid Malieth's presentation, is the bend-over-backwards lengths he goes to attempt
anchor everything in "black genius" issue. To quote one typical example:
“Black people are typically not given enough credit for contributing to humanity, but tell me this: how could Einstein
have discovered the theory of relativity, without Riemann’s non-Euclidean geometry of higher dimensions, which
evolved out of Euclid’s geometry that was taken back from ancient black Egyptians, who invented geometry to build
those timeless pyramids.”
Writing like this is nauseating to the head. One might as well say that the “white Germans, who are smarter than the
yellow Asians, owe their brains to the black Africans, who owe their brains to clever red East African rift valley
monkeys, whose erudition derives from inquisitive green-blue aquatic explorers, who, in turn, derived from brown
tuber worms, and so on.”
Malieth, here, does not seem to be aware of the “42˚ rule”, namely that the optimal latitude for genius development
is 42 degrees latitude ±10˚, which is equivalent to the saying that you cannot make an ice cube in a fire, if one is too
close to the equator, nor can you have frozen intelligent animation, if one is too close to the poles. [2] The following
quote is anecdotal to this rule:
“It’s a scientific fact that if you stay in California, you lose one point off your IQ every year.”
— Truman Capote (c.1965), The Portable Curmudgeon (pg. 59) (Ѻ)

It is though he is trying to overcompensate from some type of racism insecurity, e.g. as evidenced by the way he
refers to "ancient black Egyptians", in stead of normal citation method of referring to "ancient Egyptians" or simply
Egyptians.

Quotes
The following are noted quotes:
“It is unknown to people that ancient Egyptian religion is what eventually evolved into Judaism, Christianity, and
Islam.”
— Monydit Malieth (2013), The Future Affects the Past (pg. 45)

“Christianity and Islam made it illegal and immoral to think for a long time, and that’s why philosophy and science
slumbered for centuries. That fact is proven by the simple fact that I could not find a philosophy book at a bookstore
when I visited Istanbul, Turkey. Turkey is now a Muslim nation so it’s hard to find books by philosophers out on
display at libraries or bookstores.”
— Monydit Malieth (2013), The Future Affects the Past (pg. 51)

“Nietzsche called Schopenhauer his ‘great mystagogue’. In my opinion, Schopenhauer is the most underrated genius
of all time and he could possibly be the wisest human to have yet taken a breath.”
— Monydit Malieth (2013), The Future Affects the Past (pg. 54)

“There is a tremendous disproportion in the division of wealth, power, freedom and knowledge among humans. That
disproportion causes friction between nations, groups, and individuals; and that friction will sooner or later set
societies ablaze.”
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— Monydit Malieth (2013), The Future Affects the Past (pg. 96)
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Man
In terminology, man (TR=767), male (TR=122) or men (TR=362), as contrasted with a woman (TR=211), female
(TR=152) or women (TR=163), or alternatively hermaphrodite (an animal or plant having both male and female
reproductive organs), is a bipedal primate mammal, of reproductive age, with an XY 23-chromosome, as contrasted
with an individual with an XX 23-chromosome (female).

Quotes
The following are noted quotes:
“Suppose chemical substances to be represented by a number of men and women of varying degrees of strength of
character and "attractiveness", and suppose the marital combinations or what Goethe called the "elective affinities"
between these men and women to be determined by certain mysterious "laws." If a man strong in character should
mate with a woman, weaker but otherwise "attractive," or vice versa, one set of observers might affirm that the
union was due to the man's superior potentiality or masculinity, others might maintain that the real strength in the
combination or "affinity" lay in the woman's "attractiveness "; or vice versa. Curiously enough, these
anthropomorphisms, which seem so plausible and fascinating in Goethe's novel, are daily and hourly employed to
explain the facts of chemical combination.”
— Fielding Garrison (1910), “A Note on Traube’s Theory of Osmosis and ‘Attraction-Pressure’” [1]
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Man on His Nature
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In famous publications, Man on His Nature is the 1937-38 Gifford Lectures
turned 1940 book, revised second 1950 edition, given by English physiologist
Charles Sherrington, at the University of Edinburgh, on the nature of mind and
life and its absurdities-arising paradoxical relationship to matter and energy,
when viewed from the chemistry and physics perspective; the lecture builds
heavily the writings of the little-known sixteenth-century physician Jean Fernel,
particularly his 1548 On the Hidden Causes of Things, a dialogue on the
inconsistencies of the Aristotelian model of nature, in respect innate heat, as
the source of life, and the assumed modern-day colloquial conceptions of life
and death. The so-called Sherrington-Fernel philosophy combined leads directly
into the defunct theory of life position. The following is a Cambridge University
Press abstract: [1]
“Based on the Gifford Lectures of 1937-38 in Edinburgh, Nobel Prize winner
Charles Sherrington's 1940 study addresses the nature of the mind and its
relationship to life and matter. The book centres on the writings of the littleknown sixteenth-century physician Jean Fernel. After setting out Fernel's views
on the nature of man, Sherrington proceeds to develop his own thoughts,
drawing upon a wide variety of philosophical theories. Using Fernel as a
historical case study, the book demonstrates how any scientific outlook is
always part of its age, and shows how views on the eternal enigmas of mankind,
mind and life have changed radically over time. Sherrington's book is important
in the history of ideas for its assessment of the value of advances in natural
science as a framework for the development of natural theology.”

English physiologist Charles
Sherrington's 1940 Man On His
Nature, in which he rips though all the
defunct notion about "mind", e.g. the
cellular level, and "life", e.g. at the
virus level, in the modern era of
energy based atomic-molecular
physical chemistry. [1]

Quotes
The following are a few of the noted lecture-burned-book quotes, of which there are many:
“Science desires to rid itself of ‘anthropisms’ as unnecessary.”

References
1. Sherrington, Charles. (1938). Man on His Nature (abs). Cambridge University Press, 1950.

Benoit Mandelbrot
In thermodynamics, Benoit Mandelbrot (1924-2010) was a Polish-born FrenchAmerican mathematician and polymath noted for his 1961 audience participation in the
April MIT “a new way to derive thermodynamics based on information theory” seminar
by American engineer Myron Tribus, during which time Mandelbrot quickly attacked
the MaxEnt interpretation, saying famously: [1]
“Everyone knows that Shannon’s derivation is in error.”
American electrical engineer Claude Shannon was in residence at MIT that week, so
naturally enough Tribus went to see him. Shannon, according to Tribus, “was
immediately able to dispel Mandelbrot’s criticism, but went on to lecture me on his
misgivings about using his definition of entropy for applications beyond communication
channels.” [1]

Thermodynamics
Mandelbrot, at some point, possibly stirred by the Tribus lecture, produced a study entitled “Thermodynamics of
Discourse”. [2] Mandelbrot, particularly in his 1962 thermodynamics work, on a generalized description of the
temperature of an isolated system, seems to have been sufficiently influenced by Hungarian physicist Leo Szilard and
American engineer Willard Gibbs. [3]

Quotes
The following are noted quotes:
“Some existing models of income distribution considered as ‘thermodynamic’ theories. There is a great temptation to
consider the exchanges of money which occur in economic interaction as analogous to the exchanges of energy
which occur in physical shocks between gas molecules. In the loosest possible terms, both kinds of interactions
‘should’ lead to ‘similar’ states of equilibrium. That is, one ‘should’ be able to explain the law of income distribution
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by a model similar to that used in statistical thermodynamics: many authors have done so explicitly, and all others of
whom we know have done so implicitly.”
— Benoit Mandelbrot (1960) “The Pareto-Levy Law and the Distribution of Income” [4]

See also
● Neumann-Shannon anecdote
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Mander, Peter
In science, Peter Mander (c.1955-) is an English-Danish physical chemist noted for his
2012-launched blog CarnotCycle, wherein in touches on topics surrounding the Carnot
Cycle, classical thermodynamics, history, and physical chemistry.

Overview
On 4 Aug 2012, Mander, in his “How Kelvin and Clausius discovered Carnot’s ideas” (Ѻ),
wherein he cites William Thomson as stating in Oct 1848 that he first became of Sadi
Carnot’s theory via the 1837 translation of Emile Clapeyron’s memoir on Carnot (see:
Thomson’s search for Carnot’s Reflections), and how Clausius became aware of Carnot
via Thomson. On 1 Dec 2012, Mander, in his “On Reading Gibbs” (Ѻ), commented on
the John Strutt and Gibbs communications on the density of Gibbs Equilibrium:
The original two-volume set (Ѻ) of Pareto’s Trattato di Sociologia generale (1916).
“Your Equilibrium of Heterogeneous Substances is too condensed and too difficult for most, I might say all, readers.”
— John Strutt (1892), letter to Gibbs, Jun 5

“I myself had come to the conclusion that the fault was that it was too long. I do not think that I had any sense of the
value of time, of my own or others, when I wrote it.”
— Willard Gibbs (1892), reply letter to Johann Strutt, Jun 27

On 1 Feb 2013, Mander, in his “Rankine on Entropy, Love and Marriage” (Ѻ), blogged on firstly on Rankine’s version
of the new heat function, a variant of what Clausius would eventually call entropy, and secondly on Rankine’s circa
1845 “The Mathematician in Love”, about which he commented:
“Rankine never found the time to test this theory in practice. He died a bachelor on Christmas Eve 1872, at the age of
52, of overwork.”
Mander has blogged on other related topics, e.g. Legendre transform, Thomsen-Berthelot principle, exact differential
vs inexact differential, and connective humanities implications, e.g. thermodynamics in respect to “life” (Ѻ) and
“death” (Ѻ), Gibbs on entropy as mixed-up-ness (Ѻ) , among other topics.
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Library
Mander, in his blog, has a “library” (Ѻ) dropmenu section, wherein he lists noted thermodynamics-related books,
namely: Sadi Carnot (1824), James Maxwell (1873), Rudolf Clausius (1879), Max Planck (1897), Edgar Buckingham
(1900), G.H. Bryan (1907), James Partington (1913), Gilbert Lewis (1923), Edward Guggenheim (1933), Enrico fermi
(1936), Paul Epstein (1937), and Henry Margenau and George Murphy (1943), many via appealing greenerybackground visual artwork; some of which are shown below. Mander, in his blog, has a “library” (Ѻ) dropmenu
section, wherein he lists noted thermodynamics-related books, many via appealing visual artwork; some of which are
shown below; along his funny "not now honey I'm reading Gibbs" image, which is reminiscent of the 1885 Thomson
wife anecdote, wherein, while musing upon the subject of thermodynamics one day, William Thomson suddenly
realized that his wife was discussing plans for an afternoon excursion, to which he replied: [2]
“At what time,” he asked, glancing up, “does the dissipation of energy begin?”

(add discussion)

Religion
Mander seemingly as some type of Christianity belief affiliation, being that, as he states (Ѻ), he buys some of his
thermodynamics books, at his local church book drives.

Education
Mander describes himself as a physical chemist by training with a keen interest in classical thermodynamics and its
historical development. [1]
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Mangnall’s Abstract of Heathen mythology
In mythology, Mangnall’s Abstract of Heathen mythology refers to the cogent A-Z listing of Greek deities by English
schoolmistress and writer Richmal Mangnall (1769–1820) from her 1798 Historical and Miscellaneous Questions for
the Use of Young People, printed privately and anonymously for use in the school; the 1830 edition of which is shown
below.
“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 (c.380BC)

“Nietzsche was the most famous of God’s assassins.”
— Albert Camus (1942), The Myth of Sisyphus

List
The following is Mangnall’s A-Z listing of Greco-Roman deities (700BC-400AD), semi-ordered by relatedness, and
characters; with notation etymology details added in grey text and brackets. Those twelve gods shown bolded,
colored, and numbered secondarily are the remaining gods to be slayed or "assassinated", in the Albert Camus (1942)
sense of the matter, via chemistry, physics, and astronomy: [1]
#

Term

Definition

1.

Jupiter [Zeus]

the supreme deity of the heathen world, wife of Jupiter, and
queen of heaven;

2.

Juno

protectress of married women.

3.

Apollo

god of music, poetry, and the sciences.

4.

Minerva, or Pallas

daughter of Jupiter, and goddess of wisdom.

5.

Mercury

the god of eloquence, and messenger of the gods.

6.

Aeolus

god of the winds [etymology of aeolipile].

7.

Bacchus

god of wine.

8.

Mars [#1]

god of war.
[“A particle of matter cannot tell us that it is
unconscious of the laws of attraction and
repulsion and that the law is not true; but
man, who is the subject of history, says
bluntly: I am free, and am therefore not
subject to laws.”
— Leo Tolstoy (1869), War and Peace]

9.

Diana

goddess of hunting, and chastity.

10.

Esculapius

god of physic.
goddess of beauty
and love.

11.

Venus [#2]

[Image: Beckhap's
law proof]

12.

Aurora

goddess of the morning.
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son of Venus, and
god of love.

13.

Cupid [#3]

14.

Saturn

god of time.
goddess of justice.

15.

Astrea

16.

Até

goddess of revenge.

17.

Bellona

goddess of war, and sister to Mar.

18.

Boreas

god of the north wind.

19.

Agenoria

goddess of industry.

20.

Angerona

goddess of silence.

21.

Ceres

goddess of agriculture.

22.

Collilla

goddess of hills.

23.

Comus

god of laughter and mirth.

24.

Concordia

goddess of peace.

25.

Cybele

wife of the god Saturn, and mother of the earth.

26.

Discordia

the goddess of contention.

27.

Fama, or Fame

the goddess of report.

28.

Flora

the goddess of flowers.
the goddess of happiness
and misery, said to be
blind [etymology of
fortune].

29.

Fortuna [#4]

30.

Harpocrates

the god of silence.

31.

Hebe

goddess of youth.

32.

Hygeia

goddess of health.

33.

Hymen

god of marriage.

34.

Janus [#5]

a Roman deity, who was said to
be endowed with the knowledge
of the past and the future. He
was considered as being the
guardian of the roads, the
inventor of doors, of boats, and
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crowns. His temple, built by Numa, was open in time of war, and
shut in time of peace.
35.

Lares

household gods among the Romans: they were also called
Penates.

36.

Mnemosyne

goddess of memory.

37.

Momus

god of raillery.
goddess of death [etymology of moral |
immoral; mortal | immortal; mortician,
etc.].

38.

Mors [#6]

39.

Nox

the most ancient of all the deities.

40.

Pan

the god of shepherds [seeming etymology of pan-prefix terms, e.g.
pantheism, panbioism, panexperientialism, etc.].

41.

Pluto

god of hell.

42.

Proserpine

wife to Pluto, and queen of the internal regions.

43.

Plutus

god of riches.

44.

Pomona

goddess of fruits and autumn.

45.

Proteus

a sea-god, said to have the power of changing himself into any
shape he pleased.
the wife of Cupid,
goddess of mind
[etymology of
psychology].

46.

Psyche [#7]

47.

Pudicitia

goddess of modesty.

48.

Sylvanus

god of the woods.

49.

Terminus

god of boundaries [etymology of terminal].

50.

Neptune

god of the sea.

51.

Amphitrite

goddess of the sea.

52.

Thetis

a sea-nymph.

53.

Vacuna

goddess of idle persons.

54.

Vertumnus

god of the spring.

55.

Vesta

goddess of fire.

56.

Morpheus [#8]

god of dreams [etymology of
the character “Morpheus” of
The Matrix (1999), per the
phrase “do you ever have
that feeling that your
dreaming but still awake?”].
[Image: atheist rabbit hole].

57.

Somnus

god of sleep.

58.

Vulcan

god of fire.
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59.

The Parcae, or Fates [#9]

daughters of Necessitas. They
were supposed to spin and cut
the thread of human life and
destiny. Their names were
Clotho, Lachesis, and Atropos
[etymology of the term fate].

60.

Furies

daughters Acheron and Nox, the punishers of wicked deeds. There
names were Alecto, Megara, and Tisiphone. They are armed with
whips and torches, and have serpents twining in their hair.

61.

Graces

three sisters, daughters of Jupiter, and attendants upon Venus and
the Muses: their names were Aglaia, Thalia, and Euphrosyne.

The Gorgons

the three daughters of Phorcus and Cete. They are represented as
having their heads covered with vipers, as having but one eye
between them, and an appearance so hideous as to turn into
stone all who looked upon them. . Their names were Euryale,
Medusa, and Stheno.

63.

Muses

the nine daughters of Jupiter, and the goddess of memory. They
presided over the sciences, and were called Calliope, Clio, Erato,
Euterpe, Melpomene, Polyhymnia, Terpsichore, Thalia, and
Urania. Calliope was the muse of eloquence and heroic poetry;
Clio, of history; Erato, of amorous poetry; Euterpe, of music;
Melpomene, of tragedy; Polyhymnia, of rhetoric; Terpsichore, of
dancing; Thalia, of comedy and lyric poetry; and Urania, of
astronomy.

64.

Harpies

three monsters, with the faces of women, the bodies of vultures,
and hands armed with claws: their names were Aelo, Ocypete, and
Celaeno.

65.

Hesperides

three sisters, who kept golden apples in a garden, guarded by a
dragon: Hercules slew the dragon, and carried off the apples.

66.

Acheron

a river in hell.

67.

Achilles

a Grecian who signalized himself at the siege of Troy; and is said to
have been dipped by his mother in the river Styx, which rendered
him invulnerable in every part, except his right heel, by which she
held him [etymology of Achilles’ heel].

68.

Actaeon

a famous hunter, changed by Diana into a stag, for disturbing her
while bathing.

69.

Adonis

a youth said to be extremely beautiful, and beloved by Venus.

70.

Aeacus

one of the judges of hell.

71.

Aegis

the shield of Minerva, covered with the skin of the goat Amalthea,
by whose milk Jupiter was nourished, having, as a boss, the terrific
head of the Gorgon Medusa.

72.

Ambarvalia

sacrifices in honour of Ceres.

73.

Ambrosia

the food of the gods.

74.

Acis

a Sicilian shepherd, extremely beautiful.

75.

Aegeria

a beautiful nymph, worshipped by the Romans, from whom Numa
asserted that he had received the wise laws he gave to the
Romans.

76.

Arachne

a woman turned into a spider, for contending with Minerva at
spinning.

77.

Argus

a man said to have had an hundred eyes, changed by Juno into a
peacock.

78.

Atalanta

a woman remarkable for her swift running.

62.
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the son of Jupiter, aid to have
supported the heavens on his
shoulders; afterwards turned into:
mountain [see: Atlas Shrugged by
Ayn Rand].
[Image: a depiction of Shu, of the
Heliopolis creation myth, holding
up the heavens or sky (Nut); the precursor to Atlas]

80.

Avernus

a lake in the infernal regions.

81.

Briareus

a giant, said to have had fifty heads and one hundred hands.

82.

Brumalia

feasts held in honor of Bacchus.

83.

Caduceus

a wand borne by Mercury, round which were entwined two
snakes, by which he induced or drove away sleep, and
commanded the shadowy multitudes of ghosts.

84.

Castiades

a name given to the Muses.

85.

Centaurs

creatures half men, half horses, said to have inhabited Thessaly.

86.

Castor and Pollux

two brothers, who had immortality conferred upon them
alternately, by Jupiter. They make that constellation in the
heavens called Gemini.

87.

Cerberus

a dog with three heads, which kept the gates of hell.

88.

Charities

a name for the Graces.

89.

Charon

the ferryman of hell.

90.

Chiron

a centaur, who taught Esculapius physic; Hercules, astronomy; and
was afterwards made the constellation Sagittarius.

91.

Circe

a famous enchantress.

92.

Cocytus

a river in hell, flowing from the river Styx.

93.

Cyclops

the workmen of Vulcan, who had only one eye in the middle of
their forehead.

94.

Delos

the island where Apollo was born, and had a celebrated oracle.

95.

Dryades

nymphs of the woods.

96.

Daphne

a beautiful woman, changed into the laurel tree as she fled from
Apollo.

97.

Elysium

the paradise of the heathens.

98.

Erebus

a river in hell, famed for its blackness.

99.

Ganymede

a beautiful boy, made cup-bearer to Jupiter.

100.

Genii

guardian angels: there were good and evil.

101.

Gordius

a king of Phrygia, who was famed for having fastened a knot of
cords [Gordian knot], on which the empire of Asia depended, in so
intricate a manner, that Alexander the Great, not being able to
untie it, cut it asunder.

102.

Gyges

a shepherd, who possessed a ring which rendered him invisible
when he turned the stone towards his body.

103.

Hamadryades

nymphs said to have lived in oak-trees.

104.

Hermes

a name for Mercury [see: Hermes Trismegistus].

105.

Hecate

Diana's name in hell.

106.

Helicon

a famous mountain in Boeotia, sacred to Apollo and the Muses.
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107.

Hercules

the son of Jupiter, famed for his great strength and numerous
exploits.

108.

Hesperus, or Vesper

the poetical name for the evening star.

109.

Hydra

a serpent with seven heads, killed by Hercules [see: hydraism].

110.

Ida

a famous mountain near Troy.

111.

Ixion

a wicked tyrant, who, having insulted Juno, was affixed to a wheel
in the infernal regions, perpetually revolving over burning fumes.

112.

Iris

the messenger of Juno, changed by her into the rainbow.

113.

Lamiae

a name for the Gorgons.

114.

Lethe

a river in hell, whose waters had the power of causing
forgetfulness.

115.

Lucifer

the poetical name for the morning star.

116.

Latona

a nymph loved by Jupiter: she was the mother of Apollo and
Diana.

117.

Medea

a famous sorceress.

118.

Midas

a king of Phrygia, who had the power given him, by Bacchus, of
turning whatever he touched into gold.

119.

Minos

one of the judges of hell, famed for his justice: he was king of
Crete.

120.

Nereides

sea-nymphs; of whom there were fifty.

121.

Naioades

nymphs of rivers and fountains.

123.

Niobe

a woman said to have wept herself into a statue for the loss of her
fourteen children [possible etymology of “Niobe” of The Matrix
(1999)].

124.

Nectar

the beverage of the gods.

125.

Olympus

a famous mountain in Thessaly, the resort of the gods.

126.

Orpheus

the son of Jupiter and Calliope. His musical powers were so great,
that he is said to have charmed rocks, trees, and stones, by the
sound of his lyre.

127.

Pactolus

a river said to have golden sands.
a woman made by Vulcan, endowed with
gifts by all the gods and goddesses. She had
a box given her containing all kinds of evils,
with Hope at the bottom.

128. Pandora [#11]

129.

Pegasus

a winged horse, belonging to Apollo and the Muses.

130.

Phaeton

the son of Apollo, who asked the guidance of his father's chariot
as a proof of his divine descent, but managed it so ill that he set
the world on fire.

131.

Phlegethon

a boiling river in hell.
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a man who, assisted by Minerva, stole
fire from heaven, with which he is said
to have animated a figure formed of
clay [see: Hippocrates (400BC) and
animal heat]. Jupiter, as a punishment
for his audacity, condemned him to be
chained to Mount Caucasus, with a
vulture perpetually gnawing his liver.
[Adjacent image (Ѻ) on legend telling
how the gods chose two brothers, Prometheus and Epimethius, to
create the living things that would inhabit a planet which was
beautiful to look at but, as yet, quite empty of life.]

133.

Pigmies

a tribe of men in Libya, represented by poetical fiction as only a
span in height, and as carrying on continual war with the cranes.

134.

Python

a serpent which Apollo killed; in memory of which the Pythian
games were instituted.

135.

Pyramus and Thisbe

two fond lovers, who killed themselves with the same sword, and
whose blood changed the color of the berries of the mulberry tree
under which they died from white to purple.

136.

Pindus

a mountain in Thessaly, sacred to the Muses.

137.

Philemon and Baucis

a poor old man and woman who entertained Jupiter and Mercury
in their travels through Phrygia, when they were refused
hospitality by the other inhabitants of the village. For which good
act their cottage was, at their desire, changed into a temple, of
which they were made priest and priestess; and they were
permitted to die at the same time, that neither might have the
pain of surviving the other.

138

Polyphemus

one of the Cyclops, the son of Neptune; a cruel monster, whom
Ulysses destroyed.

139

Rhadamanthus

one of the judges of hell.

140.

Saturnalia

feasts sacred to Saturn.

141.

Satyrs

priests of Bacchus, half men, half goats.

142.

Stentor

a Grecian, whose voice was as strong and loud as that of fifty men
together.

143.

Syrens

sea-monsters, who charmed people with the sweetness of their
music, and then devoured them.

144. Sisyphus [#13]

a man doomed to roll a large stone up
a mountain in hell, which continually
rolled back; as a punishment for his
perfidy and numerous robberies [see:
Jean-Paul Sartre].

145.

Styx

a river in hell, by which when the gods swore, their oath was
irrevocable.

146.

Tempe

a beautiful vale in Thessaly, the resort of the gods.

147.

Tartarus

the abode of the wicked in hell.

148.

Triton

Neptune's son, and his trumpeter.

149.

Trophonius

the son of Apollo, who gave oracles in a gloomy cave, which made
those silent who entered it.

Tantalus

the son of Jupiter, who, serving up the limbs of his son Pelops in a
dish, to try the divinity of the gods, was plunged up to the chin in a
lake of hell, the water of which escaped from his lips whenever he
attempted to drink; while a tree, that hung over his head laden

150.
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with fruit, swung its branches out of his reach whenever he tried
to pluck and eat; so that he suffered the pain of unqueuchable
thirst and hunger.
151.

Zephyrus

the poetical name for the west wind.

(add discussion)
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Manpower
In economics, manpower, from 1862, is a loosely defined term
referring to power available from or supplied by the physical effort of
human beings or the total supply of persons available and fitted for
service. [1]

Estimates
In the late 18th century, English engineer John Smeaton equated one
horsepower to 5 men or to 22,916 pounds raised on foot high in one
minute. [2]
In 1932, in efforts to rid the economic system of the use of paper
money, American engineer Howard Scott stated a "energy value"
approximation for human power: [3]
“Technology has introduced a new methodology in the creation of
physical wealth. It is now able to substitute energy for man hours on
the parity basis that 1,500,000 foot-pounds equals one man's time for A 20 manpower engine, shown in the 1670s
eight hours.
vacuum engine experiments of German engineer
Otto Guericke.

National income under the price system consists of the debt claims
accruing annually from the certificates of debt already extant. Physical income within a continental area under
technological control would be the net available energy in ergs, converted into use-forms and services over and
above the operation and maintenance of the physical equipment and structures of the area.”
In comparing the two values, Smeaton's calculation, in the phraseology of Scott, equates to 2,200,000 foot-pounds of
one man's time for eight hours.

Discussion
In these sorts of efforts to equate or put a value on human effort, work output, or energy expenditures, in the
attempted reduction of all human activity to the number of buckets of water a human can lift out of mine per unit
time, modeled on the 1782 calculations of steam engineers Matthew Boulton and James Watt, falls into state of
illogic. This becomes particularly apparent in relation to quantifications such as Forbes' annual list of the world's 100
most powerful, i.e. "world power", men and women,

See also
● Energy slave
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Mansoori, Ali
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In thermodynamics, G. Ali Mansoori (c.1943-) is an Iranian-born American engineering
scientist noted for being the co-editor of the 1990 book Advances in Thermodynamics,
Vol. IV: Finite-Time Thermodynamics and Thermoeconomics, with noted economic
thermodynamics chapters such as German theoretical ecologist Bengt Mansson's
"Thermodynamics and Economics". [3] Mansoori has also made contributions to
molecular based study of thermodynamics and statistical mechanics of condensed
matter, phase transitions and his 2005 book Principles of Nanotechnology, in which
some of the first chapters on nanothermodynamics are presented [1].

Education
Mansoori completed his PhD at the University of Oklahoma in 1969 with a dissertation
on “A Variational Approach to the Equilibrium Thermodynamic Properties of Simple
Liquids and Phase Transitions”. [2] Mansoori did post-doctoral work at Rice University.
Mansoori currently is a professor of bioengineering and chemical engineering at the
University of Illinois at Chicago.
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Further reading
Books

Articles

● Mansoori, G.A. and Haile, J.M. (1983). Molecular-based
Study of Fluids (ch. 1: Molecular Study of Fluids: A Historical
Survey, pgs. 1-28). Publisher.
● Mansoori, G.A. and Chom, Larry G. (1988). Advances in
Thermodynamics, Vol. I: C7+ Fraction Characterization. New
York: Taylor & Francis Pub. Co.,
● Mansoori, G.A. and Ma eoli, E. (1990). Advances in
Thermodynamics, Vol. II: Fluctuation Theory of Mixtures.
Taylor & Francis.
● Mansoori, G.A., Sieniutycz, S. and Salamon, P. (1990).
Advances in Thermodynamics, Vol. III: Nonequilibrium Theory
and Extremum Principles. Taylor & Francis.
● Mansoori, G.A. and Hoﬀman, E.J. (1991). Advances in
Thermodynamics, Vol. V: Analytic Thermodynamics. Taylor &
Francis.
● Mansoori, G.A., Sieniutycz, S. and Salamon, P. (1992).
Advances in Thermodynamics, Vol. VI: Diffusion and rate
Processes. Taylor & Francis.
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correction of the Flory-Huggins polymer solution
theory”, Condensed Matter Physics, 8, 2(42), 389396.
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“Nonextensivity and Nonintensivity in Nanosystems:
A Molecular Dynamics Simulation” (abs), Journal of
Computational and Theoretical Nanoscience, 2(1):
138-47(10).
● Mansoori, G. Ali (2009). “A uniﬁed Perspec ve on
the Phase Behaviour of Petroleum Fluids”, Int. J. Oil,
Gas and Coal Technology, Vol. 2, No. 2, 141-167.
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Mansson, Bengt
In human thermodynamics, Bengt Mansson (c.1960-) is a Swedish-German theoretical
ecologist noted for his 1990 economic thermodynamics chapter on “Thermodynamics
and Economics” on the integration of thermodynamics into economics, wherein he
seems to view human economic activity from the dissipative systems view and focuses
in on the quantity exergy as his variable of study, and mentions the work of the prethermodynamics physiocrats along with the early 1970s economic-thermodynamic
discussions of Nicholas Georgescu (1986) and Tjalling Koopmans (1977), among others.
[1] His 1993 ecological thermodynamics article “Ecology, Thermodynamics, and H.T.
Odum’s Conjectures” discusses the work of Howard Odum. [2]

Education
In 1990, Mansson was associated with the Theoretical Ecology (ATO) Research Center
Julich, Federal Republic of German. In 2011, Mansson was on the faculty of Karlstad
University, Sweden.
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Mantegna, Rosario
In human physics, Mantegna Rosario (1960-) is an Italian physicist and econophysicist
noted for his 1990 to present work in econophysics.

Overview
In 1990, Rosario began promoting econophysics, via the area of the analysis and
modeling of social and economic systems with tools and concepts of statistical physics.
In 1991, Rosario published the first econophysics paper in a physics journal, according
to some; and in 1995, co-authored the first econophysics paper in Nature. In 1999,
Rosario began teaching econophysics. In 2006, Rosario did the first English translation
of Italian engineer-physicist Ettore Majorana’s circa 1933 article “The Value of
Statistical Laws in Physics and Social Sciences.” [1] In 1999, he published the first book
on econophysics; after earning his tenured position in 1999, he founded the
Observatory of Complex Systems, a research group of the Department of Physics of
Palermo University, focused on econophysics. [2] Rosario co-wrote the 2000 book
Introduction to Econophysics with American physicist Eugene Stanley. [3]
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Map of Physics
In maps, Map of Physics, or “Porter’s Map of Physics”, is a 1939 map of the history of physics, physics defined as a
“science which concerns itself with the fundamental laws of a material universe”, by American physicist Bernard H.
Porter (1911-2004), according to which theoretical starting points, such as mechanics, sound, light, radioactivity, etc.,
are conceptualized as water sources, or bodies of uncharted water, from which the "streams of thought" emerge,
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alongside of which key thinkers, e.g. Empedocles, Newton, Clausius, Maxwell, etc., are shown, conceptualized as
river-side "villages", towns, metropolises that come into or out of existence, feeding off the river, all contributing to
the flow of ideas, theories, and concepts into the so-called future of physics, the last village mapped out being Paul
Dirac, the person who in 1945 summarized that all of the various villages come before him can be reduced to
fermion-boson interactions in a godless universe.

Abstract
The following is the abstract of the map: [1]
“This map is the culmination of a six-year-long labor of love by noted physicist, visual artist,
poet, and peace activist Bernard H. Porter [1911-2004]. Porter began compiling the historical
data upon which the map is based in 1932 while a fellow in radioactive research at Brown
University. He then took most of the summer of 1933, working out of his parent’s home in
Houlton, Maine, to compose the map’s striking visuals. The following years were spent
circulating the map among prominent physicists and historians of science to verify its accuracy.
The end result is a rich geography of a scientific field, one that uses mapping conventions to
make understandable the way ideas move and develop over time. Ambitious in scope, the map
traces the history of physics from the 6th century BC to the present day [1939]. Key theoretical
starting points such as ‘mechanics,’ ‘sound,’ ‘and light’ appear as water sources from which
streams of thought emerge. Located alongside these rivers are “villages” representing figures like Isaac Newton,
Alessandro Volta, Werner Heisenberg, and other major contributors to the development of physics. Surrounding it all
is the map’s border, which is decorated with 24 diagrams that frequently appear in the work of physicists.”
(add discussion)

Map
The following is the Porter's map of physics:

http://www.eoht.info/page/Map+of+Physics

Cities | Towns
In Porter's map of physics, there are 121 main cites or towns, along the tributaries of knowledge, which are grouped
by river (knowledge branch) and bend (e.g. Joule) as follows:
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Anaxagoras to Kepler | 9 | STANDARD MODEL, ATOMIC THEORY, TO ASTRONOMY
Pythagoras to Da Vinci | 4 | MATHEMATICS TO HYDROLICS
Galileo to Bernoulli (Ѻ) | 11 | RATIONAL MECHANICS
Heraclitus-Parmenides debate | 2 | VACUUM-BEING DEBATE
Mersenne to Helmholtz | 7 | SOUND
Hero to Carnot | 7 | HEAT
Clausius to Planck | 9 | ENTROPY TO QUANTUM
Thales | 1 | AMBER AND LODESTONE
Gray to Ampere | 8 | ELECTRICITY
Peregrinus to Gauss | 7 | MAGNETISM
Oersted to Lorentz | 12 | ELECTROMAGNETISM
Euclid to Maxwell | 19 | LIGHT
Becquerel to Soddy | 6 | RADIOACTIVITY
Jeans to Eddington | 2 | ASTROPHYSICS
Michelson to Einstein | 7 | ELECTRONS, PHOTONS, RELATIVITY, AND ENERGY
Davisson to Dirac | 10 | QUANTUM MECHANICS AND PARTICLE PHYSICS
(add discussion)

Zerotheism
The above version of Porter's map is soul-labeled, i.e. physicists who digressed on religious matters and or whose
cosmology of physics and being were unified, e.g. Empedocles, are shown boxed, per the post-0BC religion | science
divide, according to which modern 21st century physics does not, in any sense, recognize the term "soul", give or take
passing dialogue, e.g. Heisenberg-Pauli dialogue, Einstein on the soul, Maxwell, e.g. who said his soul’s an
“amphicheiral knot” (Ѻ), among others (see: geniuses on), whereas Porter in the early 20th century specifically uses
the term "daring souls" (possibly as metaphor); whereas at the end of the 20th century the discussion and critique of
religion and or open discussion of atheism had become the “last taboo” as classified by Wendy Kaminer, in her 1996
article “The Last Taboo: Why America Needs Atheism” (see: Zerotheism for Kids) turned 1999 book Sleeping with
Extraterrestrials: the Rise of Irrationalism and Perils of Piety . [2]
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Marey, Etienne
In hmolscience, Etienne-Jules Marey (1830-1904), oft-cited "E.J. Marey", was a French
physiologist-anatomist, noted for his 1873 Animal Mechanism, replete with chapters
on “Forces in the Inorganic World and among Organized Beings” (§1), “Transformation
of Physical Forces” (§2), “On Animal Heat” (§3), wherein he touches on Antoine
Lavoisier’s work on animal heat, “On Electricity in Animals” (§6), “Animal Mechanism”
(§7), wherein he discusses animal mechanism, e.g. the “dynamical energy of animated
motors”, among others, amid which he employs the term “thermo-dynamics” 7+ times
(e.g. "animal thermodynamics").

Unbridgeable gap
In 1873, Marey published his Animal Mechanism, of which the following is the bold
opening paragraph:
“Living beings have been frequently and in every age compared to machines, but it is
only in the present day that the bearing and the justice of this comparison are fully
comprehensible. No doubt, the physiologists of old discerned levers, pulleys, cordage, pumps, and valves in the
animal organism, as in the machine. The working of all this machinery is called "animal mechanics" in a great number
of standard treatises. But these passive organs have need of a motor; it is "life", it was said, which set all these
mechanisms going, and it was believed that thus there was authoritatively established an inviolable barrier between
inanimate and animate machines.”
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Marey, here, is touching on the so-called "unbridgeable gap". He goes on to say that because modern engineers have
created machines, which via combustion, and the animation of various mechanical organs, thereby, we are now more
legitimately able to compare animals to animate motors, we now need to “seek another basis for such distinctions”.

Animal thermodynamics
Marey devotes a section to a discussion of "thermo-dynamics applied to living beings", discussed what he referred to
as animal thermodynamics, wherein (add)

Quotes
The following are representative quotes:
“The complications in the measure of force among organized beings shows what difficulties await those who are
endeavoring to verify the principles of thermodynamics in animals; yet, nevertheless, it would be illogical to admit
without proof that, in living beings, the physical forces do not obey natural laws. Several savants [Jules Beclard;
Gustave Hirn], firmly convinced of the generality of the laws of thermodynamics, have attempted to demonstrate
them upon the animal organism.”
— Etienne Marey (1873), Animal Mechanism [1]

References
1. Marey, Étienne-Jules. (1873). Animal Mechanism: a Treatise on Terrestrial and Aerial Locomotion (La Machine
animale. Locomotion terrestre et aérienne) (thermo-dynamics, 7+ pgs; proof, pg. 13-18). D. Appleton and Co.

External links
● Etienne-Jules Marey – Wikipedia.

Margalef, Ramon
In hmolscience, Ramon Margalef (1919-2004) was a Spanish ecologist or " noted, in
ecological thermodynamics, for his 1950s to 1960s application of a mixture of
information theory and thermodynamics in the study of ecological systems. [1]

Overview
In 1957, Margalef, in his Information Theory in Ecology, his seminal publication,
advocated the application of information theoretical methods to the study of species
diversity in ecosystems. [2] To quote examples of this view, from his 1968 Principles in
Ecological Theory, Margalef states:
“An ecosystem is a self-regulating, adaptive cybernetic system: it tends to remain in the
most stable of all possible states permitted by its dynamic structure. The structures
with stability through time are those most able to influence the future with the least
expense of energy—including the energy required to possess and store information.
Information is anything that can influence and shape the future.”
Margalef defines living systems as energetic systems, in the context of the postulate that the transmission of
information can act to organize huge amounts of matter. In his work, he makes the distinction between exosomatic
energy, as that which helps maintain life and the organization of ecosystems, but which neither flows though nor gets
debased in the changes of somatic metabolism, and endosomatic energy, as energy that feeds the internal
metabolism of organisms. [4]

Education
Margalef was a “curiosity-driven self-taught naturalist” who became one of the leading ecologists of the 20th
century. (Ѻ)
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4. Margalef, Ramon. (1980). Biosphere between Thermodynamics and Game (La Biosfera Entre la Termodinamica y el
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Juego). Barcelona: Omega.

External links
● Ramon Margalef – Wikipedia.

Margulis, Lynn
In science, Lynn Margulis (1938-) is an American biologist noted, in animate
thermodynamics, for her work, beginning in circa 1973, on the origin of life in relation
to thermodynamics, the endosymbiotic hypothesis, and the Gaia hypothesis, the latter
of which she worked on in conjunction with James Lovelock.

Life and entropy
It seems that Margulis first began to dabble in thermodynamics with the joint
publication with James Lovelock of the 1974 article “Atmospheric Homeostasis and by
and for the Biosphere: the Gaia Hypothesis”. In this paper, they attempt to explain life
in the context of physical sciences, namely thermodynamics, cybernetics, and
information theory. [6] They cite English physicist John Bernal (1951) and Eugene
Wigner (1961) with the following view: [7]
“Life is one member of the class of phenomena which are open or continuous reaction
systems able to decrease their entropy at the expense of free energy taken from the environment and subsequently
rejected in degraded form.”
Lovelock and Sagan then go on to cite the 1969 essergy theory of American engineer Robert Evans to argue that both
entropy and free energy can be restated in terms of information. [8] In her 1995 book What is Life?, co-written with
her son Dorion Sagan, in which she attempts to update Erwin Schrodinger’s classic 1944 What is Life?, with the
inclusion of newer concepts such Ilya Prigogine’s dissipative structure theory, views such as those of Alan Watts,
James Lovelock and his Gaia hypothesis, and her endosymbiotic bacterial fusion / fission origin of life theory and
sexual reproduction. In short, she argues on the topic of the origin of life that: [1]
“Some 4,000 million years ago life generated, as a coalescing of oil droplets that increased their order, as matter
undertook a different direction, satisfying its autopoietic imperative in a universe obeying the laws of
thermodynamics.”
Margulis helped Erich Jantsch develop his view, building on Prigogine, that the entire universe, in which dissipative
structures arose, was self-organizing, as explained in his 1980 The Self-Organizing Universe, by explaining to him that
gas-exchange microbes were the reason for the atmosphere being in a highly energetic, chemically unlikely state.

Sex
In her followup 1997 book What is Sex?, she expands on her earlier views and on the topic of sex, states that sex in
biology is a type of combination reaction, in which one sperm joins with one egg to make one fertilized egg, the logic
of which she defines with the following equation: [2]
1+1=1
or in chemical reaction notation:
Eg + Sp → EgSp
This oversimplified view, however, is incorrect in that from chemical reaction point of view sex, in which a child is
conceived, is a double displacement reaction type of human chemical reaction. Margulis also touches on the second
law in many of her other books, such as her 1999 Symbiotic Planet, 2000 Environmental Evolution: Effects on the
Origin and Evolution of Life on Planet Earth, and especially so in her 2007 Dazzle Gradually: Reflections on the Nature
of Nature. [3]

Other
Margulis is also noted for her effort to bring about the 1998 English translation of Vladimir Vernadsky’s The
Biosphere. [4]
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Mariotte, Edme
In science, Edme Mariotte (1620-1684) (CR:14) was a French physicist noted for his
1673 elastic and inelastic experiments, cited later by Gottfried Leibniz, and for his 1676
The Nature of Air, wherein he reports on research that is said to have recognized
Boyle’s law (1669), in the statement that ‘the volume of a gas varies inversely as the
pressure’ (see: Mariotte’s law); and for at some point conducted an early version of the
ball and clay experiment.

Elastic | Inelastic collisions
See main: Ball and clay experiment

In 1670, Mariotte had announced his intention to compose a major work on the impact
of bodies, i.e. to conduct a number of experiments in order to discern possible laws of
inelastic collisions; a modified extension, as seems to be the case of Rene Descartes
earlier 1610s work on elastic collisions (of hard bodies), supposedly. In 1671, Mariotte
completed his experiments on collisions, which he read Paris Academy of Science. In
1673, Mariotte, in his Treatise on the Percussion or Impact of Bodies, gave the first comprehensive treatment of the
laws of inelastic and elastic impact and of their application to various physical problems. Mariotte, in his Treatise,
reported, firstly, on how he performed experiments using inelastic clay bobs, of varying sizes, some on pendulums, to
confirm a series of propositions, most of which he termed “principles of experience”, namely: [2]
(a) the additivity of motion (both directly and obliquely)
(b) the dependence of impact only on the relative velocity of the bodies (confirmed by the extent of flattening on
impact)
(c) the quantity of motion (weight times speed) as the effective parameter of impact (also measured by flattening)
(d) the laws of inelastic collision linking initial and final speeds through the conservation of quantity of motion.
First, using simple pendulums with soft clay bobs—clay being an “inelastic” body, as contrasted with an “elastic”
body, i.e. capable of recovering size and shape after deformation; wherein total kinetic energy during collision,
between such bodies, remains unchanged—he measured the impact when the clay bobs collided by the extent of the
flattening of the clay. With this data, he set up some laws of inelastic collisions. He then linked these with the laws
governing elastic collisions via the principle that a perfectly elastic body deformed by the impact of a hard inelastic
one regains its original shape and, in doing so, imparts to the impacting body its original speed.
Mariotte then, supposedly, confirmed this new elastic-inelastic collision law, by bouncing a hard pendulum bob
off a stretched string, and thereby showing something to the effect that apparently hard bodies deform on impact.
He did this, supposedly, by dropping glass and ivory balls from varying heights on to a steel anvil lightly coated with
dust; the circles in the dust of various sizes enable him, he claimed to measure the degree of flattening of the balls.
Mariotte’s impact treatise long served as the standard work on the subject and went through three editions in
Mariotte’s lifetime. [2]

Boyle’s law
See main: Mariotte’s law

In 1676, Mariotte confirmed Boyle’s law that pressure and volume vary inversely, but with the more detailed point
that this only holds if the temperature is constant. (Ѻ)

Other
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Mariotte was a correspondent of Christiaan Huygens. [2]

Notes
The photo shown (Ѻ) is tentative photo of Mariotte from a circa 1866 Paris Academy of Sciences group photo.
Mariotte’s date of birth and location, supposedly, are also unknown; the 1620 date possibly misattribution and or
estimate. [2]

Quotes | Related
The following are related quotes:
“The new, best proven theories make little progress as long as they are based only on abstract principles; even the
best minds, who are used to certain acquired in youth abstract ideas, reject all the ideas that do not easily combine
with the former, and all speculative truths, for which one can give no sensible evidence, are for they absolutely lost.
Therefore, when a man of genius proposing new truths, he has all just like him to supporters and a number of young
people who are educated away the prejudices of the public schools; the rest did not understand him or wrong,
pursuing him or makes him ridiculous.”
— Condorcet (1773), "Praise of Mariotte"; cited by Ludwig Feuerbach in his 1850 “The Natural Sciences and the Revolution”
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(b) Rogers, G.A.J. (1994). Locke’s Philosophy: Content and Context (pg. 150). Clarendon Press.
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Mariotte’s law
In gas laws, Mariotte’s law or the 'law of Mariotte' is a synonym for Boyle’s law, sometimes called Boyle-Mariotte’s
law, stating to the effect that ‘the pressure of an ideal gas at constant temperature varies inversely with volume’.

History
In 1676, French physicist Edme Mariotte published the results of his research The Nature of Air in which he is said to
have recognized Boyle’s law (1669), in the statement that ‘the volume of a gas varies inversely as the pressure’. [1]

References
1. (a) Mariotte, Edme. (1679). De la Nature de l'air (The Nature of Air). Michallet.
(b) Privat-Deschanel, Augustin, and Everett, Joseph D. (1897). Elementary Treatise on Natural Philosophy (ch. 19:
Boyle’s (or Mariotte’s) Law, pgs. 166-). D. Appleton.
(c) See also: Preface to Peter Tait’s Thermodynamics (pg. iv).

Marriage
In society, marriage is legal and or religious agreement
between consenting pairs to stay united until death
(dereaction) does them part, and or, depending on specifics
of vow and legal details.

Overview
In 1459, Johann Andreae is attributed to have penned
Chymical Wedding of Christian Rosenkreutz, a mixture of
alchemy and Christianity, and allegorical romance story
about the way Christian Rosenkreuz was invited to go to a
wonderful castle full of miracles, in order to assist the
“Chymical Wedding” of the king and his new bride. (Ѻ) In
1948, American writer Thomas Dreier stated that marriage is
Two depictions of “chemistry” themed wedding cakes: an
largely a matter of chemistry: [1]
equation of love (left) design and a chemistry of love (right)
“Why is it that in some homes husbands and wives live
together harmoniously, and in others they lead a dog-andcat existence? It is largely a matter of human chemistry.”

design; the wedding being a celebration and official public
announcement of the marriage, i.e. official chemical bond
formation.
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In the 1970s, American mathematical psychologist John Gottman determined the ratio (5-to-1) of attraction-torepulsion found in successful long-term marriage bonds. [2] In 2003, internet writer Wild Bob gave the following
opinion on the scientific determination of marriage: [3]
“It’s not chemistry that determines long-term love—it’s thermodynamics.”
With the rise of the internet, engineers (e.g. ScientificMatch.com or eChemistry.com), sociologists (e.g.
eHarmony.com or PerfectMatch.com), psychologists (e.g. Match.com), and anthropologists (e.g. Chemistry.com)
have been developing and testing theories at various dating sites to attempt to match people, scientifically.
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● Marriage – Wikipedia.

Marshall, Alfred
In hmolscience, Alfred Marshall (1842-1924) was an English economist—generally
known for his supply and demand curves—sometimes cited, in the econophysics
literature, as having employed remote thermodynamic stylized thinking in his
economics theories, e.g. the notion that economies achieves an equilibrium state like
that described for gases by James Maxwell and Ludwig Boltzmann; or to have used the
conservation of energy or the first law in his utility theories. [1] Most of these physics
plus economics connections and assertions, however, seem rather tenuous and a
stretch, as compared to other economic thermodynamicists.

See also
● Three moral bodies problem | Stanley Jevons

References
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Martineau, James
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In hmolscience, James Martineau (1805-1900) was an English theologian and
philosopher noted, in cessation thermodynamics, for his 1888 speculations on the
physics of death, in respect to energy transformations.

Overview
In 1888, Martineau, in his A Study of Religion, devoted a section to the implications of
the conservation of energy and brain death; the following is an example excerpt: [1]
“Let us follow the law of conservation of energy into the phenomena of death. In its
physical aspect, death presents simply a case of transformation of energy.”
Beyond this base statement, however, Martineau reaches rather ambiguous
conclusions; speculating that mental thoughts, affections, and volitions may or may not
be in the category of ‘energy’. He also devotes a second chapter to the ‘metaphysics’ of
death, with digression on aspects of the soul. Martineau’s discussions seem to be
based largely on Irish physicist John Tyndall’s 1876 article on the physics of the brain. [2]
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Aspect, pgs. 328-47; ch. II: Death in its Metaphysical Aspects, pgs. 348-). Clarendon Press.
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Martinez-Alier, Juan
In economic thermodynamics, Juan Martinez-Alier (c.1941-) is a Spanish economist
noted for his 1987 book Ecological Economics: Energy, Environment, and Society, one of
the first books on ecological economics, wherein he argues that: [1]
“The starting point for economics should be the first and second laws of
thermodynamics.”
Beyond this, Alier’s aim seems to be an effort to employ some kind of energy
accounting system into economic theory and practice. Alier notes that engineer Josef
Popper tried unsuccessfully to promote a biophysical view of the economy as a
subsystem embedded in a larger system subject to the law of thermodynamics. He
notes that Popper wrote on the history of thermodynamics wherein he insisted on
strict separation of scientific propositions and metaphysical propositions, complaining
about William Thomson’s religious tirades based on the second law. [2]

Education
Martinez-Alier completed his PhD in economics at the Autonomous University of Barcelona and has been a professor
of economics and economic history there since 1975.
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● Juan Martinez-Alier (researcher) – United Nations Research Institute for Social Development.
● Joan Martinez Alier (contributor) – Encyclopedia of Earth.

Marx, Karl
In economics, Karl Marx (1818-1883) (IQ:180|#95) (CR:118|#37) was a German
sociopolitical economic theorist, a Ranker greatest mind (#174|686), notable for
founding, together with German social scientist Friedrich Engels, the basic tenets of
communism, in their 1848 publication The Communist Manifesto, also noted for his
1867 three volume Capital: a Critique of Political Economy, in which he sought to
describe the economic laws of motion.

Historical materialism | Scientific socialism
In 1841, Marx finished his dissertation entitled "Difference Between the Democritean
and Epicurean Philosophy of Nature," from which his conception of historical
materialism, and its near synonym description “scientific socialism”, coined by Friedrich
Engels, supposedly, arose based on research on the materialism philosophy of
Epicurus, as well as his reading of Adam Smith, and other writers in classical political
economy. [9]

Economic laws of motion
The following is Marx’s stated amenable aim of his 1867 three volume Capital: a Critique of Political Economy, from
his preface: [6]
“Even when a society has got upon the right track for the discovery of the natural laws of its movement—and it is the
ultimate aim of this work, to lay bare the economic law of motion of modern society—it can neither clear by bold
leaps, nor remove by legal enactments, the obstacles offered by the successive phases of its normal development.
But it can shorten and lessen the birth-pangs.”
In this objective, Marx seems to make a slight chemical analogy blunder in his effort to promote his macroscopic or
organic holism study perspective: [7]
“The body, as an organic whole, is more easy of study than are the cells of that body. In the analysis of economic
forms, moreover, neither microscopes nor chemical reagents are of use.”
Here, Marx seems to dismiss the application of human chemistry to economic analysis, as in science of economic
chemistry, as useless.

Thermodynamics
Supposedly, Marx began discussion thermodynamics in his 1867 Capital. The following 1926 comment by English
radio chemist Frederick Soddy gives an idea of this: [5]
“Indeed, nowhere in Capital probably does Marx so excel himself in vituperation as in his description of the founder
of thermodynamics as ‘an American humbug, the baronised Yankee, Benjamin Thompson (alias Count Rumford) …”
The pair, Marx and Engels, together they were said have debated and or given commentary on the implications of the
newly forming universal science of thermodynamics on economic theory; although, it seems to be the case that
Engels was the main commenter on this topic, supposedly discussing the economic thermodynamics work of
Ukrainian social-physicist Sergei Podolinsky with Marx in the early 1880s. It is difficult, to note, to actually track down
exactly publication where Marx comments on the emerging science of thermodynamics, but his name frequently
pops up in paradigm discussions connected to economic thermodynamics, often those connected to, for instance,
Charles Darwin (1859) and Rudolf Clausius (1865). [1] In the 1960s, American anthropologist Eugene Ruyle,
supposedly, developed a thermodynamics-based sociological theory using a combination of ecological energetics and
Marx’s labor theory of value. [3] The 2006 social internal energy minimization theory of Iranian-born American
engineer Robert Kenoun is based, in larger part, on the works of Marx. [4]

Students
A vicarious student of Marx was Polish social economist Leon Winiarski, one of the first to teach the thermodynamics
of German physicist Rudolf Clausius in sociology and economics. In 1886, at the age of twenty-one, Winiarski was a
student at Warsaw University, where probably with the help of his brother Wolf Winiarski, tried to keep up the
tradition of spreading Marxist ideas among the first Polish scientists. He authored two pamphlets of this kind: “About
Cries and their Sources” and “On Supplementary Values”, being a popularization of Karl Marx’s Das Kapital. [2]
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Praise | Tributes
The following are noted quotes of praise:
“Marx stands in the same relation to his predecessors in the theory of surplus value that Lavoisier maintains to
Priestley and Scheele … He saw that he had to deal neither with dephlogisticised air, nor with fire-air, but with
oxygen.”
— Friedrich Engels (1893) [8]

“Marx considers the movement of society as governed by laws that are not only independent of the will,
consciousness, and intention of men but instead, and conversely, determine their will, consciousness, and
intentions.”
— Anon Russian (1946), review of Capital; note: Richard Brown considers this statement "equally startling" as Freud's "A Project
for Scientific Psychology" [1]
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In human thermodynamics, Victor Pavlovich Maslov (c.1936-) is a Russian
mathematical physicist noted for a number of publications, beginning in 2009, on a
mixture of applications of thermodynamic modeling in economics and sociology, using
a fluid thermodynamics formulation in thermoeconomics, in particular.

Overview
In his 2009 article “Similarity Laws in Thermodynamics”, Masolv states his objective as
such: [1]
“We would like to move from the general statistical laws for molecules to jurisprudence
and the elaboration of laws in human society. Here the matter concerns the origin of
social laws based on the same principles of natural selection which annihilates
biological communities when their entropy decreases.”
In his followup 2010 article "Thermoeconomics of Russia", attempts to account for collisions and interactions of
people as such:
“This gives us the possibility to summarize the Feynman diagrams of collisions and creations of separate particles, as
well as collisions and interactions of market goods transferred into money, and then combine this into general laws
of thermodynamics of fluids dealing with few variables.”
Maslov, in this article also cites the work of American physicist Wayne Saslow (1999), American engineer Libb Thims
(2002), and Russian physical chemist Georgi Gladyshev (1997), among others.
Maslov’s 2012 article “Wiener Quantization of Economics as an Analogy of the Quantization of Thermodynamics”, coauthored with Tanya Maslova, has the keyword topics: Godel’s theorem, Bohr’s complementarity principle, critical
point of a gas, quantization of economics (see: human quantum mechanics), human thermodynamics, Friedman’s
rule, Irving Fisher’s law (see: Irving Fisher), debt crisis. The abstract of the human thermodynamics portion of the
article is as follows:
“We also consider debt crises, the stratification of society, and Islamic revolutions from the point of view of human
thermodynamics.”

Education
Maslov has been actively studying mathematical physics in 1958. [1] He completed his PhD in physico-mathematical
sciences in 1967, after which he became a professor. [2] In 2009, Maslov was associated with the V. A. Steklov
Institute of Mathematics, Russian Academy of Sciences.
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In human thermodynamics, Tanya V. Maslova (1979-) is a Russian economist noted for her
theories on the ‘thermolinguistics’ or the thermodynamics of language, concepts such as the
energy or temperature of a text, the entropy of languages, isotherms of a text, among other
topics. [1] In her 2010 article “Thermolinguistics and Human Thermodynamics”, Maslova
speculates on how pair-wise chemical potential between entities, such as people, or plants in
field, in the form of attractions and repulsions, may find explanation in the statistical mechanics
work of Russian physicist Nikolay Bogolyubov. [2]
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Mass-energy equivalence
In thermodynamics, mass-energy equivalence is a principle which states that mass of matter and energy are
interconvertable.

History
The first to state that matter and energy might be interconvertable was English physicist Isaac Newton who in his
1717 “Query 30” of his Opticks states:
“Are not the gross bodies and light convertible into one another, and may not bodies receive much of their activity
from the particles of light which enter their composition?”
In 1905, German born American physicist Albert Einstein stated:
“If a body gives off the energy L in the form of radiation, its mass diminishes by L/c² .”
which implies that mass can be converted into energy according to the following equality:

Or in modern notation:

Particle physics
In modern particle physics terms, the matter portion of the universe is defined as "fermions" and the energy portion
of the universe is defined as "bosons", whereby extrapolation, the matter energy equivalence principle states that
fermions and bosons are different manifestations of the same thing and or interconvertable.

See also
● S = k ln W
● ΔG < 0
● ΔG > 0
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In religio-mythology, Gerald Massey (1828-1907) (CR=11) was an English Egyptologist
and religion decoder noted for his 1883 Natural Genesis, wherein he explains how the
Christian story of Jesus Christ, the basis of Christianity, is but a re-write of the Egyptian
myth of the Egyptian god-human Horus born from the god Osiris and the goddess Isis,
aka “Stella Maris” (star of the sea), of the Heliopolis Ennead (9 gods) of Anunian
theology in Egyptian cosmology (see: religio-mythology transcription and syncretism).
[1]

Hermopolis Ogdoad
In 2000, Gary Greenberg, in 101 Myths of the Bible, explains how the Heliopolis Ennead
(9 gods) merged with and into the Heliopolis Ennead (9 gods), to form the basis of
Christianity. [2]

Religulous | Christ-Horus connection
In 1883, Massey, in his chapter eight entitled "The Mythical Christ", of his Natural Genesis, supposedly stated the
following:
“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.”
In 2008, American comedian Bill Maher, a CatholicJewish raised guy turned skeptical agnostic atheist
into his 40s, in his film Religulous, used Massey’s
Ancient Egypt: the Light of the World, as the basis of
the portion of the film wherein it is argued that the
Jesus story is a re-write of the Horus story. [3]

Quotes
The following are noted quotes:
A Nov-Dec 2012 issue of Catholic Answers Magazine, shows Horus
“It takes the latter half of all of one’s lifetime to
(left), American atheist-agnostic comedian Bill Maher (center), and
unlearn the falsehood that was instilled into us during Massey (right) (Ѻ) said to be representative how the so-called claim
the earlier half. Generation after generation we learn, that Jesus is based on the Egyptian god Horus has been making the
unlearn, and re-learn the same lying legendary lore.
rounds recently.
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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In thermodynamics, Francois Massieu (1832-1896) was a French engineer noting his 1869
"characteristic function", symbol Ψ (psi), of a fluid body, or Massieu functions, as they have come
to be known. [1] In the 1876 views of American engineer Willard Gibbs: [3]
“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.”
In other words, Gibbs cites Massieu as being the originator of the prototype of the ‘fundamental equation‘, which
Gibbs would go on to explain and develop in detail to the all of the various possibilities to which a body may be
subjected.

Thermodynamics
The following are the thermodynamics sections, French-to-English translate, from the 1897 “Notice of the Life and
Work of Massieu” by French engineer Edmond Nivoit. [3]
“Especially in the field of thermodynamics that Massieu left the light trace of its passage. It is probable that he was
encouraged to follow this path, where were also his personal tastes and habits of mind, by his colleague from the
Faculty of Rennes, Athanase Dupre, who published a series of papers on the mechanical theory of heat, in the Annals
of Chemistry and Physics. More than once it had recourse to the penetrating mind and keen Massieu to increase the
rigor of the demonstrations or to shed light on some obscure point, he was sometimes even brought on his advice,
abandon proposals hazardous. It also fully inserted in his memoirs of his collaborator two notes: one on the
molecular attraction, the other on the work of complete disintegration, or total work required to separate molecules
from each other, despite the forces they opposed.
In 1870, Massieu presented, to the Academy of Sciences, a brief on the characteristic functions of the various
fluids and value theory, which I will try to give a brief idea. Everyone agrees that the state of a body is completely
defined when we know two of the three quantities that represent the volume of this body, its temperature and
pressure on its surface. Any one of these quantities must be regarded, for each body, as a function of two others
taken to the independent variables.
Based on the fundamental principles of thermodynamics and choosing as variables, the volume and temperature
or pressure and temperature, Massieu established by a simple calculation, an equation where both are exact
differentials and from which he derived a function, independent of any hypothesis, he called the characteristic
function of the body considered, because it implicitly contains all the thermodynamic properties of the body. It may
indeed serve to express, either by itself or through partial derivatives, the pressure on the body or volume (as the
independent variables that have been taken), the entropy of Clausius or function, internal energy, then by a little less
simple calculations, the two specific heats, a constant pressure, the other at constant volume, the two coefficients of
expansion at constant pressure and volume, the coefficient of compressibility .
Massieu then applied his theory to the ideal gas, which follow the laws of Mariotte and Gay-Lussac, the saturated
vapor and superheated vapor. For ideal gases, it naturally finds no new property, since the properties of these bodies
are used to precisely determine the complete expressions of the fundamental principles of thermodynamics. For
saturated vapor, it also reflected by an elegant analysis, formulas already known, including one that calculates the
density of dry saturated steam under various pressures using the experimental data of Regnault. His aim in this
analysis is to show the simplicity and generality of his method.
Regarding the superheated steam, the elements of uncertainty abound, since the only experimental data that
one has to determine the characteristic function, which is the value of the specific heat of water vapor varies with
temperature and with the pressure. The author first establishes its formulas without any hypothesis, but to translate
them into numbers, it is obliged to make various assumptions. He admits that the first specific heat of water vapor is
constant and its value is equal to the figure obtained by Regnault in specific conditions, which amounts to assimilate
in this report to a perfect gas vapors. This is a perfectly acceptable assumption for the practice, if we do not take a
very rigorous.
But the industry does not seek to obtain strong overheating, and rightly so, because, as Massieu shows the
theory, they would be of little use in steam engines arranged like those we use. The almost unique advantage they
bring is to reduce heat losses due to condensation in the cylinder. Just a small amount of heat used to superheat
steam admitted, for a relatively large reduction in the expenditure of the steam. In a second case, the author
represents the specific heat by a formula with three factors, it can be calculated using the known law of maximum
tension. Just as this law has not quite a general character, since the integral contained in the formula that translates
is caught between two specific limits, which are the saturation temperature and infinite temperature, we understand
that can give the form of a function, but only the numerical value of some coefficients. This second hypothesis,
however, provide much better results that approached those obtained with the previous, where specific heat is
regarded as constant, and it should be preferred when the overheating becomes an inconsiderable.
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The characteristic function of a body is so good, as we see, the condensation of all its thermodynamic properties. It
suffices to express a limited number of numerical coefficients, and when, or could obtain these data, one must
choose among those that experience provides the easiest, the thermodynamic theory of this body is complete.
She still has a valuable property which greatly increases its scientific value and gives a great philosophical
interest. It is a kind of touchstone, with which to test any statement relating to the mechanical theory of heat and
recognize if it is pure alloy. Thus Massieu has demonstrated the inaccuracy of some theorems formulated hastily by
way of analogy and he did see that other, instead of corresponding to general truths, applicable only to body of a
certain category.
An eminent judge, Joseph Bertrand (Thermodynamique, 1887), did not hesitate to declare, in a report read to the
Academy of Sciences July 25, 1870, that "the introduction of this function in formulas that summarize all the possible
consequences of the two fundamental theorems for the theory seems a similar service and has almost equivalent to
that given Clausius' theorem in relating the Carnot entropy.
Shortly after the release of this remarkable memoir, which discontinued its author among the masters of
thermodynamics, Massieu released a memo written to please a few people who were interested in his work, in which
he gives a full statement of two fundamental principles, he had accepted without question and without the show:
one, known as the principle of equivalence between heat and work, stated by Meyer and the other due to Carnot,
which defines the influence of temperature on the thermal phenomena whose machines are registered.
He thought, the great mathematician Lagrange, that if these formulas are very useful in the development of a
science, they often interfere with the clarity of the exposition of its principles. There are about thirty years, when
Massieu was engaged in his search for rational mechanics, the mechanical theory of heat was again applied only
within narrow limits to the study of steam engines. In education we continued to rely mostly on two assumptions
which are incorrect, however, was well demonstrated. They assumed that because the saturated vapor follow the
laws of Mariotte and Gay-Lussac, who are already not absolutely rigorous for gas in perfect condition, and more than
vapor, when they relax in a cylinder engine to remain without saturation or overheating occur or partial
condensation.
In fact many scholars, such as Clausius, Zeuner, Rankine, Combes, and Resal, have shown how practical
implications could be drawn from the new theory and gave some numerical examples. But it had not yet established
formulas that can be applied widely in construction workshops and permitting, is to discuss the pros and cons of
various measures adopted in the machinery, or to sense the value changes that might be tempted to introduce.
Massieu had planned to fill this gap and to publish a text of a rational theory of steam engines, based on the
fundamental principles of thermodynamics. He possessed all the elements of this work he could do was to coordinate
and establish numerical tables that would have been the translation of its most important formulas. This might have
been such a work, developed by a man so admirably prepared, it is easily understood. The introduction and first two
chapters, including the statement of principles, as well as studying the properties of gases and vapors are only
completed. Clarity is dominant, too abstract calculations have been avoided with the utmost care, which makes
reading easier for those people who have only the rudiments of calculus. The third chapter, on superheated steam,
which was to be the original part of the book, is sketched.”

Philosophy
See main: Unbridgeable gap; HMS pioneers

Massieu, according to the views of Massieu obituary biographer French engineer Edmond Nivoit, was a teacher of
great merit who knew how to vibrate his audience and often choose lectured themed on grand philosophical
questions. In a speech he was charged to deliver at the start of the Faculties of Rennes, he regrets the division that
has developed between science and philosophy, these two branches of human knowledge so well done to hear and
render mutual support: [2]
“They cut the man into two parts, soul and body, the philosopher took one, and another naturalist, they both have
worked, studied on their behalf have lost sight and we find ourselves today in the presence of a duality, convenient
perhaps, but unwise, in that it overlooked the man to deal with only two elements that constitute it. But in doing so
we run the risk of being wrong. If one wanted to know the chemical properties of water [H2O], seek it in those of
oxygen [O2] and hydrogen [H2]? No, because he knows that there is little relationship between the characteristics of a
substance and those of simple bodies which enter into its composition.
To study humans, it is perhaps even more reserve, his corpse is certainly different from his living, his soul is a
being whose morality tells us in existence, but whose philosophy can boast of acquire specific knowledge, since it can
be studied in a free state, the revelation can only speak in this regard. But what science and philosophy can and
should perhaps only study, is a man indivisible and tangible for us, where the angel and the beast are inseparable,
which has a body and ailments, but also passions and faculties, such as intelligence, memory and reason.”
In these penetrating comments, we see Massieu digging into some of the very same comments that exist in modern
times, when confronted with the logic of the person viewed as the human molecule, and the question of what to do
with incongruous concepts, such as soul, life, free will, choice, etc., that have never been applied to chemicals in their
reactions.

3216

Hmolpedia

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.
(b) Massieu, Francois. (1876). Thermodynamique: Mêmoire sur les fonctions catactéristiques des divers fluides et sur
la théorie des vapeurs. 92-pgs. Académie des Sciences de L'Institut National de France.
2. Nivoit, Edmond. (1897). “Notice of the Life and Work of Mr. Massieu, Inspector General of Mines” (French →
English), Annales des Mines, 9th Series, Volume. 11.
3. Gibbs, Willard. (1876). "On the Equilibrium of Heterogeneous Substances" (Massieu, pgs. 86, 358),Transactions of
the Connecticut Academy,III. pp. 108-248, Oct., 1875-May, 1876, and pp. 343-524, may, 1877-July, 1878.

External links
● Francois Massieu – Wikipedia.
● Francois Massieu (French → English) – Wikipedia.

Massieu function
In thermodynamics, Massieu function is a state equation that represents all the properties of a body of invariable
composition which are concerned in reversible processes by means of a single function. [1] Such equations were
introduced by French engineer Francois Massieu in 1869 and called by him “characteristic functions”. [2] Massieu
functions are partial Legendre transforms of fundamental relations, in entropy representation S(U,V,N), that provide
additional alternative fundamental relations. [6] The Massieu functions are rarely used in thermodynamics, often
discussed for their historical importance.

First characteristic function
In 1876, American engineer Willard Gibbs credited Massieu as having invented the concept of the characteristic
function, the first of which, according to Gibbs, given by Massieu is Ψ (Psi), defined in Gibbs notation as: [1]

or
which in modern notation reads, according to French thermodynamicist Pierre Perrot:

which is the negative of the Helmholtz free energy F divided by the temperature T of the body. The symbol J is
referred to as the Massieu function. [3]

Second characteristic function
The second characteristic function as well as the expression Ψ' (psi prime), cited by Gibbs as: [1]

or
which in modern notation reads:

which is the negative of the Gibbs free energy G divided by the temperature T of the body. The symbol Y is
sometimes called the Planck function. [3]

Other Massieu functions
Beyond the first and second Massieu functions, given above, there are other Massieu functions. One is called the
Kramer function, symbol omega Ω, and another unnamed function, given by symbol Gamma Γ. [5]
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Conjugate variables
Massieu, according to German scientist Gerhard Inden, was the one who introduced the logic that the a generic
function, symbol Ψ (Psi), for a given body, could be expressed as a function of conjugate variables, as defined by the
following relation:

where for every system with degree of freedom r one may choose r variables, i.e.
, to define a coordinate system, where X and Y are extensive and intensive
variables, respectively, and where at least one extensive variable must be within this set in order to define the size of
the system, such that the (r+1)-th variable, Ψ, is then called the Massieu function, a modified equation form or
representation of the energy or potential of the body or system. [4]
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Mate selection
In interactions, mate selection is the process by
which a person selects or "chooses" a mate,
associate, or companion. [1] In social psychology,
one view of how mate selection occurs is called
exchange theory, which posits that people select
mates based on their fair “exchange value” in the
mating market. [2]

Overview
An unpublished 1970 paper, indicated that drivers Evolutionary psychological studies show that factors in mate selection
of both sexes waited twice as long before honking include variations in morphological factors such as breast shape and
at a female when she was driving a brand new car size and color and size of peacock's tails, among others. [4]
as when she was driving an older model. [3]

See also
● Thims' mate selection book collection
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(c) Thims Libb. (2004). “Which Phallus is the Best to Marry?” (N=51) (Ѻ), Chicago: IoHT Publications.
(d) Thims, Libb. (2007). Human Chemistry (Volume One) (phallus length, pg. 157). Morrisville, NC: LuLu.
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Material entropy
In economic thermodynamics, material entropy is an approximate or rather contrived term, a spinoff of the term
"bound energy", used to define the amount of entropy or order associated with a structure, the structure tending to
be some type of natural resource, as in coal.

Etymology
In 1966, English-born American economist Kenneth Boulding, in a paper titled “The Economics of the Coming
Spaceship Earth”, supposedly, coined the term as follows: [1]
“Material entropy can be taken as a measure of the uniformity of the distribution of elements and, more uncertainly,
compounds and other structures on the earth’s surface.”
In 1971, Romanian-born American mathematical economist Nicholas Georgescu-Roegen, in his The Entropy Law and
the Economic Process, outlined a type of material entropy theory by stating that “entropy is an index of the relative
amount of bound energy in an isolated structure or, more precisely, of how evenly the energy is distributed in such a
structure”. In other words, he states, “high entropy means a structure in which most or all energy is bound, and low
entropy, a structure in which the opposite is true”. These, in turn, stimulated American economist Jeremy Rifkin to
state, in his 1980 book Entropy: A New World View, a supposed fourth law of thermodynamics: “in a closed system,
the material entropy must ultimately reach a maximum”, which he translated into the postulate that humans are
squandering the world's natural resources.

Difficulties on term
Material entropy, as generally found, is a spinoff term
having little theoretical substance to it. Some will
state, for instance, that “there is, fortunately, no law of
increasing material entropy, as there is in the
corresponding case of energy, as it is quite possible to
concentrate diffused materials if energy inputs are
allowed.” [2] The general difficulty of using the
concept of material entropy, beyond that involved in
the formation of small molecules or small chemical
systems, is that, in the words of Rudolf Clausius: [3]
“It is not possible to determine the whole energy of a
body, but only the increase which the energy has
received, whilst the body was passing into its present
condition; and the same is also true of entropy”.
Shown adjacent, for instance, are various measures of
entropies S° for different chemical species. In other
A basic thermodynamic database table showing, in the fifth
words, the entropies of bodies, depend upon various
column, entropies S of different types of chemicals (matter).
factors involved related to the heats and energies
released or absorbed during their formation, and are based on reference points. It is not simply a matter of assigning
low entropy values to ordered structures, e.g. coal, and high entropy values to disordered structures, e.g. burned coal
and waste gas.

Objections
The use of material entropy, as seeded by Georgescu-Roegen and promulgated by Rifkin, is generally seen as point of
non-logic. Israeli physical chemist Brian Silver, in commentary on what he calls “Georgescu-Roegen’s brainchild”, for
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instance, states that “the term material entropy is meaningless; it has not the slightest connection with entropy. [4]
Likewise, American chemist Glen Gordon states that “in taking up entropy, Rifkin is like a child with a new toy—he
has great fun applying the concepts to all aspects of our high-technology society.” [5] In 2004, American-born
Australian economist Elias Khalil published his “The Three Laws of Thermodynamics and the Theory of Production”,
which he had reviewed by: Jeffrey Wicken, Reiner Kummel, Kozo Mayumi, among others, wherein he argues the
following position: [1]
“This paper concurs with experts on thermodynamics that Georgescu-Roegen has committed a major error.
Georgescu-Roegen’s notion of ‘material entropy’, which he christened as the ‘fourth law of thermodynamics’, is
unfounded.”
Khalil concludes that Georgescu-Roegen's purported law, as the application of the second law to the realm of matter,
is a grave conceptual blunder. [6]
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Materialism
In science, materialism is a doctrine which holds that the
only thing which exists is matter, and the forces or energies
that control matter, which the thus form the basis of all
explanation, and that that which does not have a materialist
basis does not exist.

Extreme materialism
The following is Balfour Stewart and Peter Tait’s 1875 take,
penned in the wake of the 1874 Tyndall-Stewart-Tait debate,
on what they refer to as the “extreme materialism” view,
Irish physicist John Tyndall, supposedly, being the archetype A 2009 (Ѻ) SlideShare.net “–isms” description of
materialism.
representative of this view: [10]
“When a certain number of material particles consisting of phosphorus, carbon, oxygen, hydrogen, nitrogen, and
perhaps some other elements, are, in consequence of the operations of their mutual forces, in certain positions with
respect to each other, and in certain states of motion, consciousness is the result, but whenever this relative state is
brought to an end, there is also an end of consciousness and the sense of individual existence, while however the
particles of phosphorus, carbon, etc., remain as truly as ever.”
(add discussion)

Terminology
In recent years a certain vocabulary has arisen to categorize or label certain views or perspectives:
● Rational materialism – defines people with the least active forms of the D4 dopamine receptor; whereas,
conversely, people with the most active forms of the D4 dopamine receptor are likely to believe in miracles and to be
skeptical of science (link).
● Atheistic materialism – a Francis Collins term, a physical chemist and Obama administration head of US science
funding (NIH); referring to someone who believes in the conclusions of modern science and does not believe in god.
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“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.” [7]
● Deistic materialism – a Francis Collins term; referring to someone who believes in (a) a universe comprised of
matter and energy operated according to the laws of science but also (b) a universe created by a deity, 13.7 billion
years ago, using “precisely tuned” parameters, of which evolution is a part, but one in which moral law exists, in
which humans have a knowledge of good and evil, a free will to choose between these two distinctions, and an
immortal soul.
● Scientific materialism – supposedly represented by people like Richard
Dawkins and Daniel Dennett (link).
● Eliminative materialism – a view that topics, terms, and theories which do
not have a material explanation will eventually be eliminated from the
corpus modern science.
A 2002 depiction of the so-called
"materialistic wall" by religious writer Bud
Carroll, which, supposedly, blocks out
notions of purpose, significance, and
reason for one's existence. [8]

Dualism
The opposite view to the materialism view, supposedly, is dualism, that the
mind and body are somehow distinct, Rene Descartes said to be
representative of this latter school of thought. [5]

History

The essence of the materialistic theory likely originated in the circa 450BC works of Greek philosophers Leucippus,
and his atomic theory, and Empedocles and his standard model of physics. Other dominant materialists are said to
include: Thomas Hobbes, John Locke, and Isaac Newton. [5] The publication of German philosopher-physician Ludwig
Buchner’s 1855 Matter and Force (Kraft and Stoff), is said to be the champion of ‘scientific materialism’, in which he
states that those who talk of a creative power producing the world out of nothing are ignorant. [6] In 1865, German
philosopher and sociologist Friedrich Lange (1828-1875) wrote a History of Materialism, which was influential to
those including: John Tyndall and Friedrich Nietzsche; wherein Lange speaks, among other things, of Francis Bacon’s
high appreciation of Democritus and his atomic theory, Buchner's "extreme materialism", among others. [9]
American physicist Richard Feynman gives a good overview of the materialistic philosophy when he argued in 1985
that all of existence, aside from gravitational phenomena and radioactivity, can be explained by the theory of light
and matter (or photons and electrons) otherwise known as quantum electrodynamics. In his own words: [2]
“I would like to again impress you with the vast range of phenomena that the theory of quantum electrodynamics
describes: It’s easier to say it backwards: the theory describes all the phenomena of the physical world except the
gravitational effect, the thing that holds you in your seats, and radioactive phenomena, which involve nuclei shifting
in their energy levels. So if we leave out gravity and radioactivity, what have we got left? Gasoline burning in
automobiles, foam and bubbles, the hardness of salt or copper, the stiffness of steel. In fact, biologists are trying to
interpret as much as they can about life in terms of chemistry, and as I have already explained, the theory behind
chemistry is quantum electrodynamics.”
In other words, Feynman believes that the theory of life and biology, the study of life, will eventually be reduced to
the pure materialistic views of chemistry, which in turn can be explained in terms of the pure materialistic views of
physics or of quantum electrodynamics, and thermodynamics.
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Eliminative materialism
The extreme version of materialism is called
“eliminative materialism”, originating in the 1970s,
which holds that all non-material based theories,
such as will (or free will), consciousness, biology,
life, folk psychology, terms such as love, hate, and
desire, etc., will eventually be eliminated from
science once the subject is reduced to its essential
material physics, in the way phlogiston theory was
eliminated from chemistry, impetus was discarded
with the rise of Newtonian physics, or the way the
flat earth theory has been eliminated from geology.
[3] An example of an objector to material reduction Schematic diagram of eliminative materialism, a type of extreme
is English moral philosopher Mary Midgley who
materialism which suggest that some sciences can be reduced (blue);
argues that suggests that the reduction of chemistry that those theories which are in principle irreducible will eventually
to physics is problematic and the reduction of
be eliminated (orange); and some of the so-called "soft sciences"
biology to chemistry is impossible. She points to
(hatched crossouts) are in the process of being reduced to "hard
sentences like "John was allowed home from prison sciences" of chemistry and physics. [3]
at last on Sunday" suggesting that this would be
impossible to reduce to physical terms since the details of the physical movement are irrelevant to the meaning
which depends on complex non-physical concepts. Her stance is that "human beings are complex wholes, about
which we know really very little" and that attempts to reduce this are naive, unjustified and doomed to failure. [4]

See also
● Physicalism
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In science, maternal imagination theory,
or "imagination theory", is a physiology of
reproduction theory which holds that
whoever a woman (or in some versions the
man) is thinking of at the time of
conception those traits will be passed to
the offspring.

History
The mental influence theory of fetal
development dates back to at least the
time of the ancient Greeks and Romans. [6]
An animal spots and stripes maternalpaternal visual imagination theory is found A depiction of the maternal-paternal "visual" imagination theory as found in
the Bible. [7]
in the Bible, Genesis 30:37-42, as shown
adjacent. [7] The semi-modern version of theory of effect of maternal imagination upon fetus formation was
proposed by Dutch physician Levinus Lemnius (1505-1568); the best known version of which is as follows: [1]
“If a woman, at the time of her conception, think of another man present or absent, the child will be like him.”
English psychologist Robert Burton (1577-1640), in his 1621 The Anatomy of Melancholy, quoting the above,
elaborated further Lemnius’ theory, in respect to unhealthy imagination upon conception. [2]
French mathematician-physicist, philosopher, and evolutionist Pierre Maupertuis (1698-1758) devoted a section in
his 1745 Venus Physics to the possible effects of maternal imagination upon the fetus, wherein he included atomic
theory and affinity chemistry logic reasoning. [3] French mathematician and natural philosopher Buffon (1707-1788),
agreeing with his Maupertuis, devoted a long chapter to the subject of maternal imagination on the fetus in Natural
History. [3] In 1788, Benjamin Bablot (1754-1802) published Essay on the Power of Imagination of Pregnant Women,
in which he defended Burton and seventeenth-century theorists, but also invoked Franz Mesmer (1734-1815) and his
theory of hypnotic influence to support his arguments. [5] English physician Erasmus Darwin (1731-1802), in the
generation chapter of his 1796 Zoonomia, discussed male and female
imagination. [3]

Elective Affinities
In German polyintellect Johann Goethe’s 1809 Elective Affinities, the
two main characters Charlotte and Eduard, in P1:C11, engage in a
mental double adultery while making love, Charlotte thinking about the
Captain, Eduard thinking about Ottilie, and nine months later Charlotte
bears a son, Otto, who has Ottilie’s dark eyes and the Captain’s facial
features. [4] American literature scholar Hermione de Almeida states
that Goethe got the theory from Burton. [3] It would seem more likely,
however, that Goethe based his reasoning of the theory on Maupertuis
(or Buffon), who employed chemical affinity theory in his version of the
theory, to the effect that molecules of matter were endowed with
intelligence, desire, aversion and memory in primitive form, having
sympathy with the organism, to the effect that an extensive connection
between the fetus and mother existed. Goethe may have gleaned the
male/female imagination aspect from Darwin and may have gleaned
Mesmer theory from Bablot, as he does use magnetic headache remedy
in the novella.
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Mathematical economics
In hmolscience, mathematical economics, in regards to
physical science based economics, is a term that tends to
refer to the early 20th-century extension of the Lausanne
school of physical economics, particularly the work of
Vilfredo Pareto (1897-1912), into the American economic
school, with the slight incorporation, assimilation, and
upgrade of the chemical thermodynamics work of Willard
Gibbs, particularly via Gibss' student American polymath
Edwin Wilson, who taught a physical chemistry based
“mathematical economics” at Harvard for some years, and,
in turn, his student economist Paul Samuelson, in the form
of what can be classified as mathematical thermodynamics
applied to economic theory, or "mathematical
isomorphisms" as Samuelson seemed to refer to his subject.

Early history
The earliest efforts to outline a history of “mathematical
economics” dates to Stanley Jevons’ 1879 “List of
Mathematico-Economic Books, Memoirs, and Other
Published Writings”. This was followed by Irving Fisher, who
updated and revised Jevon’s list, publishing it in the
appendix of his 1892 doctoral dissertation, entitled
“Bibliography of Mathematical Economics”. (Ѻ)

A depiction of American polymath Edwin Wilson's steam
engine and physical chemistry based course on
"mathematical economics" taught at Harvard.

Wilson | Physicochemical economics
In 1912, American polymath Edwin Wilson, the last protégé of Willard Gibbs, was dissecting the rational mechanics
based socio-economics work of Vilfredo Pareto, supposedly with a Willard Gibbs’s chemical thermodynamics like
approach in mind. [1] Sometime thereafter, he began teaching some type of steam engine/thermodynamics based
course on economics, wherein equilibrium was defined to economics students the way it was being defined to
physical chemistry students. In 1932, Wilson participated in Lawrence Henderson's Gibbs-Pareto based Pareto
seminar (1932-38), i.e. Harvard Pareto circle. In 1934, Wilson discussed the teaching of “mathematical economics” a
thermodynamics/steam engine based course in economics with Harvard economics chairman Harold Burbank, about
his past teaching outlines and or upgraded teaching proposals, per influence of the Pareto seminar and Henderson.
[3] In 1935-38, Wilson was one of the guest lecturers in Henderson's Gibbs-Pareto based Sociology 23 course. In
1938, e.g. Wilson communicated the following to Burbank in letter:
“Schumpeter has suggested that it would be particularly well for me to give as I gave last time a general theory of
equilibrium such as this is understood by physical chemists including the phase [see: social phase] systems of Willard
Gibbs. Most of our equilibrium theory in economics really has for its background the notions of equilibrium which
arise in mechanics. Although Pareto was certainly quite familiar with the types of equilibrium which arise in physical
chemistry and are necessary in fact for the study of the steam engine he doesn’t use this line of thought in
economics.”
This so-called "physicochemical economics" course, as is classified in modern terms, e.g. compare: physicochemical
sociology, or “mathematical economics”, as Wilson seemed to refer to it, according to Roy Weintraub (1991), was
taken by American economist Paul Samuelson. [3] In 1938, to exemplify, Wilson wrote the following to Samuelson, in
commentary on one of Samuelson's papers:
“Moreover, general as the treatment is I think that there is the possibility that it is not so general in some respects as
Willard Gibbs would have desired. [In] discussing equilibrium and displacements from one position of equilibrium to
another position [Gibbs] laid great stress on the fact that one had to remain within the limits of stability. Now if one
wishes to postulate the derivatives including the second derivatives in an absolutely definite quadratic form one
doesn’t need to talk about the limits of stability because the definiteness of the quadratic form means that one has
stability. I wonder whether you can’t make it clearer or can’t come nearer following the general line of ideas [that]
Gibbs has given in his Equilibrium of Heterogeneous Substances, equation 133.”
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The very impressive mention of "equation 133", from Gibbs' subsection "Internal Stability of Homogeneous Fluids as
indicated by Fundamental Equations", is the following:

Wilson, in other words, is suggesting, as it seems to be, to Samuelson that he use the Gibbs fundamental equation to
formulate a theory of economic stability. Nine years later, in 1947, Samuelson, taking Wilson's advice, used some of
this logic, in outline (e.g. Le Chatelier's principle), to pen his magnum opus Foundations of Economic Analysis, which
invariably put economics into a new form of a more rigorous, semi-physical science conceptualized or analogized,
mathematics-based science; see: Harvard Pareto circle (section: Wilson | Schumpeter | Samuelson) for more on this.

Quotes
The following are related quotes:
“... struck by a remark made by an old teacher of mine at Harvard, Edwin Wilson. Wilson was the last student of J.
Willard Gibbs at Yale and had worked creatively in ... had become interested early in the work of Pareto and gave
lectures in mathematical economics at Harvard …”
— Paul Samuelson (1970), “Maximum Principles in Analytical Economics” [3]
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Mathematical Introduction
In famous publications, “Mathematical Introduction: on
Mechanical Work, on Energy, and on the Treatment of NonIntegrable Differential Equations” is the opening twenty-page
chapter to German physicist Rudolf Clausius’ 1875 textbook The
Mechanical Theory of Heat in which a number of key
thermodynamics principles are introduced, namely: work (or
mechanical work), the Cartesian system, energy of a body, and
the criterion for an exact differential. The famous opening
paragraph reads as follows: [1]
“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.”
The mathematical introduction originated in the 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 introduction
section to the first (1865) and second (1875) editions of The
Mechanical Theory of Heat. [2] A good part of the derivation
seems to be based on French physicist Gustave Coriolis’ 1829
textbook Calculation of the Effect of Machines, although Coriolis
is not explicitly mentioned. The classic 1875 edition of the
Opening page to Rudolf Clausius' 1875 Mathematical
mathematical introduction is divided into nine section, as
Introduction chapter.
discussed below
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I.1 Definition and Measurement of Mechanical Work
In this section, Clausius introduces the basics of French physicist Gustave Coriolis’ 1829 principle of the transmission
of work (although he dosen't site Coriolis), in that whenever a body moves under the influence of a force, work is
performed, and that this movement can be quantified as a product of the line of motion of the particle and the
component of the force in the direction of motion.

I.2 Mathematical Determination of the Word Done by the Variable Components of the Force
In this section, Clausius introduces the basic differential work equation:

dW = S ds (1)
where S is a component of the force (or FS in modern notation) action on a material point through a differential
length of space ds. He then explains that, to facilitate further calculations, it is expedient to resolve both the direction
of movement and the direction of the force into a Cartesian coordinate system, whereby the differential of work, in
the two-dimensional case, becomes a function of force in the x- and y-directions:

dW = X dx + Y dy (3)
I.3 Integration of the Differential Equation for Word Done
Clausius here introduces the reader to the elusive importance of the “complete differential”, whereby to be a
complete differential, the functions X and Y of the right hand side of any given two or more variable expression, such
as the Cartesian expression for work, must satisfy the condition for an exact differential:

(4)
If the the condition of equation (4) is satisfied then, according to Clausius, the expression on the right of equation (3)
becomes immediately integrable. This section is very important in that it sets the definition of the state variable.

I.4 Geometrical Interpretation of the Foregoing Results, and Observations on Partial
differential Coefficients
(add)

I.5 Extension of the Above to Three Dimensions
(add)

I.6 On the Ergal
(add)

I.7 General Extension of the Foregoing
(add)

I.8 Relation between Work and Vis Viva
(add)

1.9 On Energy
Here, Clausius famous introduces readers to the definition of the energy (or internal energy, in a modern terms),
symbol U, of the system:

U=T+J
where T is the vis viva of the system and J the ergal of the system.
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Mathematical sociology
In science, mathematical sociology is the study of way in which mathematics
can be utilized in sociology.

History
In 1964, American chemical engineer turned sociologist James Coleman
published his Introduction to Mathematical Sociology, wherein he applies some
cursory chemistry, physics, and thermodynamics models to the study of social
phenomena. [1] In 1996, Joshua Epstein and Robert Axtell published their
Growing Artificial Societies, based on artificial life stylized computer
simulations, which has some mathematical sociology citations. [4] In 2012,
Phillip Bonacich and Philip Lu published Introduction to Mathematical Sociology,
wherein they present standard topics, such as: weak ties, prisoner’s dilemma,
chaos, complexity, small world networks, among a few others. [3] In 2014,
Richard Kilburg and Marc Donohue, in their “Leadership and Organization
Behavior: a Thermodynamic Inquiry”, attempt to platform off mathematical
sociology, by stating that the field exists and uses statistical concepts similar to Phillip Bonacich and Philip Lu's 2012
those of chemistry and molecular physics, via citation to Coleman (1964),
Introduction to Mathematical
Sociology, wherein they present
Epstein and Axtell (1996), and Bonacich and Lu (2012). [2]

See also
● Mathematical economics
● Mathematical thermodynamics

standard topics, such as: weak ties,
prisoner’s dilemma, chaos, complexity,
and small world networks. [3]
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Mathematical thermodynamics
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In thermodynamics, mathematical thermodynamics is the study of the
underlying mathematical structure of thermodynamics, in origin and
application, or rather the mathematics of thermodynamics, in a general sense.

Overview
The history of the subject of the teaching and study of the mathematical
underpinnings of chemistry, physics, chemical physics, physical chemistry, and
in particular chemical thermodynamics seems to have emerged in the mid to
late 19th century, when the subject intricacy began to compound. The first to
publish in this subject was German physicist Rudolf Clausius and his 1858 article
“On the Treatment of Differential Equations which are Not Directly Integrable”,
published in Dingler’s Polytechnics Journal, an article that was later expanded
into the formation of chapter one “Mathematical Introduction” to both the first
and second edition of his thermodynamics textbook The Mechanical Theory of
Heat. The essence of the need for this introduction was to show the nuts and
bolts of the proof, called the “condition for an exact differential” (note: the
mathematician behind this proof still needs to be tracked down), of what constitutes a
state function, with specific focus on making a state function for an element of
heat, the formulation of which became “entropy”, an exact differential
Irish physicist Robin Giles' 1964
formulation of a quantity of heat. [1]
Mathematical Foundations of
The first book devoted to the subject of the “higher mathematics” for
Thermodynamics, giving a depiction of
students of chemistry and physics was the 1902 book Higher Mathematics for
the basics of mathematical
Students of Chemistry and Physics by English inorganic chemist Joseph Mellor
thermodynamics. [10]
who saw the need for the book in the eagerness of students to readily pursue
research and work in the newly forming field of physical chemistry. [6] Mellor's book, however, according to the 1954
preface of the Dover edition by Donald Miller, is out-of-date to effect that:
“The discussions of heat in the sections on thermodynamics do not emphasize the fact that δq is really an exact
differential.”
The next dominant higher mathematics publication was English physical chemist, chemical thermodynamicist, and
chemistry historian James Partington’s 1911 Higher Mathematics for Chemical Students. [7] The two-volume 1943
The Mathematics of Physics and Chemistry by Henry Margenau and George Murphy, according to Donald Miller
(1954), is said to be “excellent” and “considerably more advanced” than Mellor’s Higher Mathematics. In 1961,
American chemists John Kirkwood and Irwin Oppenheim gave a decent six-page appendix on introductory
mathematics in their chemical thermodynamics textbook. [4] American physical chemist Howard Reiss, in his 1965
Methods of Thermodynamics, devotes chapter to what he calls “Mathematical Apparatus”, in which he gives an
introduction to topics such as the total differential, exact differential (or complete differential), real functions,
function of state (or state function), Pfaff differential expression (Pfaffian form), integrating denominator,
Caratheodory’s theorem, transformation of variables, decomposition of a partial derivative, Euler’s theorem on
homogenous functions, and the Lagrange method of undetermined multipliers. [3]
In 1973, physicist-engineer Robert Hermann is said to have given a noted overview of the mathematics of
thermodynamics, in what seems to be directed towards surface science applications. [5] The 2001-2003 work of
American physical chemist Robert Alberty on the use of the Legendre transforms for use in chemical thermodynamics
is more recent summary of one aspect of mathematical thermodynamics. [9]
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Euler reciprocity relation
See main: Euler reciprocity relation

(add)

Homogeneous functions
In circa 1750, Swiss mathematician Leonhard
Euler introduced the concept of the
homogeneous function, in his "theorem of
homogeneous functions", which is said to be "of
great use in thermodynamics". [4] Euler's
theorem, supposedly, is what justifies or gives
the mathematical form of the relation between
extensive properties of a system and its internal
variables.

Method of undetermined multipliers
In circa 1780s, Italian mathematician Joseph
Lagrange introduced his so-called "method of
undetermined multipliers", which seems to have
something to do with thermodynamics.

Legendre transform
In circa 1790s, French mathematician AdrienMarie Legendre introduced the so-called
"Legendre transform", as it has come to be
known.

The mathematics genealogy tree, from Harry Coonce's Mathematics
Genealogy Project, according to which the Bernoulli family, in particular
"Bernoulli brothers" (promoters of Gottfried Leibniz's version of
differential calculus; as opposed to Isaac Newton's), Jacob Bernoulli and
Johann Bernoulli (father to Daniel Bernoulli), the latter mentor to
Leonhard Euler, who in turn mentored Joseph Lagrange, who in turn
sprouted Joseph Fourier and Simeon Poisson, a group which gave birth
to French heat theory school (Ecole polytechnique), which in turn gave
birth to the science of thermodynamics, in particular the use of Euler's
reciprocity relation to formulate "entropy" (S), the new state function
(dQ/T) of a quantity of heat, as done by Rudolf Clausius (1850-1865), is
the mathematical heritage of thermodynamics.

Pfaff differential expression
In circa 1805, what as come to be called the "Pfaffian form" was introduced by German mathematician Johann Pfaff.

Inexact differential equations
In 1854, German physicist Rudolf Clausius introduced his theorem of the equivalence of transformations, in which he
attempted to reformulate the relation between transformations of heat into work and work into heat in universal
processes of volume expansion and contraction into what seems to have been a homogeneous function, of the Euler
variety; although this is not specifically stated. This subject occupies a large part of mathematical thermodynamics,
and seems to be the core of thermodynamics. Clausius the followed this up with his 1858 article “On the Treatment
of Differential Equations which are not Directly Integrable”, which became the opening thirteen page chapter to his
1865 The Mechanical Theory of Heat, which was expanded and reformatted into its final presentation in his second
1875 edition textbook, wherein the chapter became “Mathematical Introduction: on Mechanical Work, on Energy,
and on the Treatment of Non-Integrable Differential Equations”, all centered around the justification as to why the
integrating denominator of absolute temperature T makes or transforms the so-called inexact differential quantities
of heat dQ or δQ into the so-called exact differential state function called entropy. [1]

Maxwell's relations
In circa 1871, Scottish mathematical physicist James Maxwell introduced his so-called reciprocity relations or
Maxwell's relations, as they have come to be known, which are frequently discussed in thermodynamics.

Caratheodory's theorem
In 1908, Greek mathematician Constantin Caratheodory published his famous “Studies in the Foundation of
Thermodynamics”, a treatise on a proof that an integrating denominator must exist for the state function of heat, or
of entropy, a publication which seems to be the first attempt to take a look at the underlying mathematics of
thermodynamics. [2]
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3. Reiss, Howard. (1965). Methods of Thermodynamics (ch. 2: Mathematical Apparatus, pgs. 20-31). Dover.
4. Kirkwood, John G. and Oppennheim, Irwin. (1961). Chemical Thermodynamics (Appendix: Introductory
Mathematics, pgs. 249-54; 8). McGraw-Hill.
5. (a) Hermann, Robert. (1973). Geometry, Physics, and Systems (thermodynamics, 15+ pgs). M. Dekker.
(b) Bottomley, D.J., Makkonen, Lasse, and Kolari, Kari. (2008). “Incompatibility of the Shuttleworth Equation with
Hermann’s Mathematical Structurre of Thermodynamics” (abs), Surface Science, 603(1).
6. Mellor, Joseph W. (1902). Higher Mathematics for Students of Chemistry and Physics: with special reference to the
work of J.W. Mellor (exact differential, pg. 57-62). Longmans, Green, and Co.
7. Partington, James R. (1911). Higher Mathematics for Chemical Students. Methuen & Co.
9. (a) Alberty, Robert A. (2001). “Use of Legendre Transforms in Chemical Thermodynamics” (abs), IUPAC Technical
Report, Pure Appl. Chem. Vol. 73, No. 8, pp. 1349-1380.
(b) Alberty, Robert A. (2003). Thermodynamics of Biochemical Reactions (2.5: Legendre Transforms for the Definition
of Additional Thermodynamic Potentials, pgs. 26-30). Wiley.
10. Giles, Robin. (1964). Mathematical Foundations of Thermodynamics (Amz). Pergamon Press.

Further reading
● Owen, David R. (1984). A First Course in the Mathematical Foundations of Thermodynamics. Springer.
● Meixner, J. (1970). On the Foundation of Thermodynamics of Processes. Mono Book Corp.
● Coleman, B.D. (1974). “A Mathema cal Founda on for Thermodynamics” (abs), Archive for Rational Mechanics and
Analysis, 54(1): 1-104.
● Ruelle, David. (1978). Thermodynamic Formalism: the Mathematical Structures of Classical Equilibrium Statistical
Mechanics (Encyclopedia of Mathematics and its Applications, Volume 5). Addison-Wesley; Thermodynamic
Formalism (2nd ed). Cambridge University Press, 2004.
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In science, mathematics is the use of numbers,
equations, graphical diagrams, and formula, to
study and model both abstract and natural
phenomenon. The logarithm, and hence by
implication the number ‘e’, was invented by
Scottish mathematician John Napier as described
in his 1614 book A Description of Logarithm
Tables. [2] Napier’s logarithms were developed to
their fuller potential by Leonhard Euler, Rene
Descartes, and Jacob Bernoulli.

Quotes
The following are related quotes:
“Science is written in the language of mathematics
and its characters are triangles, circles, and other
geometric figures, without which it is humanly
impossible to understand a single word of it;
without these, one is wandering about in a dark
labyrinth.”
— Galileo Galilei (1623) [3]

Diagram of the mathematics genealogy tree from the mathematics
genealogy project, indicating that Swiss mathematician Johann
Bernoulli and his doctoral students Daniel Bernoulli and Leonhard Euler
and their factions (Joseph Lagrange, Pierre Laplace, Joseph Fourier,
William Hamilton, Rudolf Clausius), is a dominant lineage of
mathematics preliminaries of thermodynamics. [1]

See also
● Mathematical introduction
● Mathematical thermodynamics
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Mathematics of love
In human mathematics, the mathematics of love refers to the
subject of applying mathematical formalism, such as ordinary
differential equations, to the question of love, falling in love, or
being in love, etc., or attempts to derive mathematical equations
of love.

History
In 1988, American mathematician Steven Strogatz, in his article
"Love Affairs and Differential Equations", discussed his unusual
teaching approach to introducing students to the subject of
systems of coupled ordinary differential equations, by
formulating hypothetical differential equations to describe the
love/hate ratio functions for the interactions between William
Shakespeare's Romeo and Juliet. [1] The 1994 experimental
findings of American mathematical psychologist John Gottman on A humorous algebraic rendition of the mathematics of
love by graphic designer Andrija Markovic. [6]
marriage stability, as captured in his famous Gottman stability
ratio, i.e. that a 5/1 ratio of attraction-to-repulsion is what
characterizes stable long term marriages, is sometimes referred to as the “mathematics of love”. In a 2004 interview,
Gottman summarized his work as follows: [2]
“We were able to derive a set of nonlinear difference equations for marital interaction as well as physiology and
perception. These equations provided parameters, that allowed us to predict, with over 90 percent accuracy, what
was going to happen to a relationship over a three-year period. The main advantage of the math modeling was that
using these parameters, we are not only be able to predict, but now understand what people are doing when they
affected one another. And through the equations we were now really able to build theory. That theory allows us to
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understand how to intervene and how to change things. And how to know what it is we're affecting, and why the
interventions are effective. This is the mathematics of love.”

The 2003 book Mathematics and Sex
by American mathematician Clio
Cresswell who outlines the
mathematics of love and also a
subject she calls “sexual
mathematics”. [4]

In 1998, Italian mathematician Sergio Rinaldi published his “Laura and Petrarch:
an Intriguing Case of Cyclical Love Dynamics”, in which he employs three
ordinary differential equations to model the dynamics of love between
Petrarch, a celebrated 14th century Italian poet, and Laura, a beautiful by
married lady. [7] In 2001, inspired by the 1994 version of the “love model” of
Strogatz (Nonlinear Dynamics and Chaos), American physicist Clint Sprott gave a
36-slide presentation entitled “Mathematical Models of Love and Happiness”,
at the Chaos and Complex Systems Seminar, Madison, Wisconsin, wherein he
expanded on the Romeo Juliet model of linear differential equation love. [3]
Sprott followed this up with the 2004 article Dynamical Models of Love”. [8] In
the 2003 book Mathematics and Sex, mentioning the previous work of Strogatz
and Rinaldi, Australian mathematician Clio Cresswell outlines the subject of
what she calls “sexual mathematics”, which she says is similar to sexual
chemistry, albeit with mathematical focus. [4] In 2004, American engineer
Charles Hansen wrote a chapter on the mathematics of love, wherein, building
on work of Pitirim Sorokin and Talcott Parsons, among others, he attempts to
outline a “vectors model” of human action. [5]

See also
● Thermodynamics of love
● Chemistry of love
● Physics of love
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External links
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Mathews, Albert
In hmolscience, Albert Prescott Mathews (1871-1957) was an American biochemist,
physical chemist, and physiologist noted for his 1924 general cytology chapter
“Chemistry and Psychism” in which he gives a discussion on the life, death, and the
‘souls’ of atoms (see: dead atoms) in terms of energy, light, and ether.

Dead atoms | Atomic souls
See main: Do atoms have souls?

In 1924, Mathews, in his General Cytology, chapter “Chemistry and Psychism”, cited by
Edwin Slosson (1925), gives a discussion on the life, death, and the ‘souls’ of atoms
(see: dead atoms) in terms of energy, light, and ether, as follows: [1]
“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)
Mathews, in this regard, might be classified as an early materialist/physicalist-based soul theorist.

Entropy
On the subject of entropy, Mathews states: [2]
“Entropy is an extremely baffling conception. It is sometimes erroneously treated as if it were simply a statistical, a
probable, or thermodynamic factor, without any material basis. Its material basis is almost never defined and is
seldom even alluded to in books on thermodynamics.”
His books include Physiological Chemistry (1915), Principles of Biochemistry (1936), Vitamins, Minerals, and Hormones
(1937), The Nature of Matter, Gravitation, and Light (1927), and Space-time and Matter (date).

Education
Mathews graduated from high school at age 15, originally intending to study electrical engineering, but became
captivated by William Sedgwick and E.B. Wilson’s textbook General Biology completed his BS at MIT in 1892 (in
biochemistry or physical chemistry?); was an assistant in biology at MIT, 1892 to 1893; fellow in biology at Columbia
University in 1893 to 1895; a student at Cambridge University, England, and Marburg University, Germany, from 1895
to 1897; completed PhD, with a dissertation on the “Physiology of Secretion” at Columbia University (1898); became
an assistant in physiology at Harvard Medical School, the following year. In 1901, Mathews went to the University of
Chicago, becoming head of the department of physiological chemistry. Mathew’s 1915 Physiological Chemistry was
the principle American text for nearly three decades, going through six editions (1939). [3]
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Matsui, Takaoki
In human chemistry, Takaoki Matsui (1968-) is a Japanese literary theorist noted for several
decipherment publications and conference presentation on German polymath Johann Goethe's
1809 physical chemistry based novella Elective Affinities (see: Goethe timeline), discussed from
the point of view or extension of the ideas of Walter Benjamin.
In 2012, Matsui was working on a closely annotated new translation (in Japanese?) of part 2 (only)
of Goethe’s Elective Affinities for a Goethe anthology.

Illuminations of Elective Affinities
In 2010, Matsui published what seems to be a chapter entitled “Illuminations of Elective Affinities:
Goethe’s Criticism of Technology and Its Materialistic Transformation by Walter Benjamin” the synopsis of which is as
follows: [1]
Synopsis: “The "survival" of "bare life": the physical nature and translatability of elective affinities. In Benjamin's
essay on translation speaks of "life and survival of the art". "Can consist of sensation, which characterize it only
occasionally," according to him is the "life" or from organic physicality alone is to define, but the story it contains.
How is this 'life metaphysics would relate' to what he laid out a critical scientific novel whose translatability he
presented although not in question?
Goethe's Elective Affinities is actually a comedy personified the four elements, according to a controversial
doctrine of affinity, they are motivated to adultery, 'and finally brought by the minor characters disguised as
scientists to decomposition. The story alludes to historical events and technology scientific findings, Goethe,
transferred to the carnival games matter to the emergence of industrialization and the disciplining of human
caricature *.
However, he made the transfer process in the chemical only visible parable, where the characters learn
(elements) of some of their presumed destiny. Encrypts remained linguistically untranslatable picture puzzles: those
of the technical equipment, the proper names of body parts had been viewed, etc. They ignore or "mutatis mutandis"
as part of a 'tragic' or 'murky' love story. Benjamin also did not want to destroy her 'dull' appearance. Only he fell to
distinguish the inserted novel one of the novel's action following analogies: In the novel there is the "heat" before the
"storm" in the novel but "the storm and peace", in which the former will only dull light of the "eclipse" in the latter,
everything from "light [s] light" sharply outlined. These images correspond exactly to the inventions described therein
encrypted and tests. Despite this 'enlightenment' he took only a sublimated nudity true story of the character and
complained about the rootedness of the characters in the "association of bare life." The question is whether or not
his life, metaphysics, the exact weather has disturbed sensation."
* My detailed analysis of work published first in Japanese, 'Shinwaryoku <no KOUBOU (Illuminations of Elective
Affinities'), in: 19 Seikigaku Kenkyu (Study of the 19th Century Scholarship), Vol 4, 2010.”

Towards the Complete Decipherment of Goethe’s Elective Affinities
In his 2011 literature chemistry conference Literature and Chemistry: Elective Affinities presentation: “From Lavoisier
to Dalton and Davy: Towards the Complete Decipherment of Goethe’s Elective Affinities”, the abstract of which is as
follows, Matsui further attempts to follow his 2010 argument that each of the characters are "scientists": [2]
Abstract: “Goethe composed Elective Affinities as a satire on prominent scientists such as Newton, James Watt,
Joseph Priestley, Thomas Young, Marie Lavoisier and Count Rumford. Disguised as supporting characters, they
experiment with the so-called four elements – which are represented by the four protagonists – and bring them to
death and separation (decomposition). The relationship of the protagonists symbolizes not only the law of chemical
affinities but also theories of astrophysics. The events in their estate suggest how the correspondence of macro- and
microcosm is transformed: The alchemical view of nature and human life was destroyed both by new discoveries in
astronomy and by physiological experiments of chemists and physicians.”
Matsui's presentation here seems to have been complete distorted fiction, as none of this occurs in Goethe's mind,
nor his "best book" novella—it almost seems to be a remade fiction upon the original semi-autobiographical physical
chemistry based fiction, something akin to Tom Stoppard’s 1993 Arcadia remake. None of these people (Newton,
Watt, Priestley, Young, Lavoisier, Rumford), Newton aside, are even common in Goethe's writings or his circles of
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discussion. The entire argument here seems seems to be a nearly made up fantasy of the Matsui, from who knows
where? Beyond this, it is well known that the one field Goethe never touched was astrophysics (see: Goethe
timeline).

Astronomy and Geoscience in the Landscape Gardening of Goethe’s Elective Affinities
In May 2012, Matsui was working on an article, in Japanese, in further attempted decipherment of Goethe’s Elective
Affinities, the abstract of which is as follows: [4]
“Goethe used the landscapes of two spas as the background of his story: the Egerland where he visited a volcano
with Sylvie von Ziegesar, and Bad Pyrmont where Charlotte von Stein had stayed for convalescence. As the latter’s
birthday coincides with that of Newton, a Newton-like “mason” celebrates “Charlotte’s birthday”. The ceremony on
“Ottilie’s birthday” caricatures the Birth of Venus with allusions to the contemporary anatomy, to the physics of foam
(Young) and to the astronomy of Cassini and Laplace; its unspecified date suggests a combination of the dates of the
discoveries of Uranus and uranium with those of St. Odile’s feast day and of Minna Herzlieb’s birthday. Ottilie is thus
opposed to “Luciane” as Aphrodite Urania to Aphrodite Pandemos in a quasi-Platonic manner. “Eduard’s birthday”is
not celebrated, for it would imply the delivery of the Earth (= Eduard) from the Catholic geocentricism. Eduard’s
“gardener” is confronted with Ottilie’s unreliable floriculture (parallax and aberration of light) and with the unfamiliar
new stellar “catalogs”; like George III who supported Hanoverian astronomers, he is bothered also with Luciane’s
Napoleonic vandalism while expecting the florescence of aster(oid)s.”
Matsui seems to think that some of the content of part two of Goethe’s Elective Affinities has something to do with
caloric theory and the kinetic theory of heat in some way, which seems to be a far-stretched hypothesis. On 6 May
2010, Matsui commented on this: [5]
“The [following] pictures relate to Part II, Chap. 5 of the novel (the first of the three tableaux vivants which actually
illustrate caloric theory and kinetic theory of heat). They were included in my slideshow for the conference (and not
in my new article). Their subject (respiration experiment) is important for human chemistry, as you know.”

Left: French chemist Antoine Lavoisier (center) shown conducting animal heat combustion
experiments on his assistant, French chemist Armand Seguin; his wife chemist Marie-Anne Paulze
(Madame Lavoisier) seated. [6] Right: (add)

Education
Matsui studied social sciences at the University of Tokyo and Kulturwissenschaft (cultural studies) at Humboldt
University Berlin. He completed his PhD in 2008 with a dissertation on “Walter Benjamin ad the Art of Graphic:
Photography, Painting, Graphics” at Humboldt University, Berlin, on the work of Walter Benjamin, the abstract of
which is: [3]
Abstract: “Walter Benjamin’s writings on visual arts include not only the famous ‘materialistic’ essays on aura but also
seemingly esoteric notes on painting and the graphic arts. The content and correlation of all these writings become
clear once we grasp how they perform the task of describing childhood experience. His theory of aura was prefigured
in his philosophical ‘Diaries’ where his struggle with his depression was often followed (or interrupted) by dreamlike
visions of "youth". The discursive structure of these visions – which will prove to be a strangely ‘photographic’ one –
is to be analyzed by using the second Freudian topology as a comparison. Through this analysis we will be able to
reconsider the well-known (oversimplified) antagonism between his historical materialism and the ‘apolitical
formalism’ of Clement Greenberg from a new viewpoint. Greenberg’s criticism helps us also to decipher the ‘esoteric’
texts of Benjamin. They puzzled scholars especially because they described children’s vision at first (about 1915)
misleadingly in accordance with the conventional dichotomies of Romanticism (line / color; masculine / feminine;
adult / child…); Benjamin could specify their original implication only after he had set up – based on his reflexions on
the ‘horizontality’ of the graphic arts, and by speculating further on the magic nature of ‘Zeichen’ and ‘Mal’ (1917) – a
trichotomy of genres (painting / the graphic arts / ink and watercolor illustrations). We will reconstruct this
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development of his theory not only through detailed analyses of related works of art but also in view of his
‘materialistic’ late writings (the Arcades Project and ‘Berlin Childhood’), for it is only there that we find out an
essential relation – a singular ‘constellation’ – of his early art theory and his theory of money.”
Matsui currently exists in Tokyo as an independent scholar. In 2011, he listed himself as associated with the
"Japanese Society for Goethe's Natural Philosophy".
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Matter-energy
In science, matter-energy is an ill-defined term, referring to a matter-converting-into-energy type of quantity,
according to the mass-energy equivalency relation, E = mc², e.g. as occurs in a nuclear reaction; often employed as a
laymanized science way as a crude "conceptual portmanteau" of the conservation of mass and the conservation of
energy.

Overview
In 1978, American psychologist James Miller gives one example of its use: [1]
“Most concrete systems have boundaries which are at least partially permeable, permitting sizable magnitudes of at
least certain sorts of matter-energy or information transmissions to cross them … such a system is an open system.”
The term “matter-energy” can also allude to the logic of a piece of matter, such as coal, producing energy, such as
heat, through a combustion reaction. The following 1989 quote by American economist Jeremy Rifkin gives an
example of the term used in this manner: [2]
“[a point in time in which] the particular matter-energy base that a society is using becomes depleted, as a result of
natural forces at work or as a result of people consuming resources faster than nature can reproduce them.”
Some publications even use the phrase the “law of conservation of matter/energy”; thus negating a prolonged
discussion on the actuality of two separate laws: the law of conservation of energy, and the conservation of mass. In
1990, American sociologist Kenneth Bailey, amid his Shannon bandwagon social entropy theory,, mixed together the
idea of “matter-energy”, with Ludwig Bertalanffy’s general systems theory, and mis-defined thermodynamics terms,
to state that “since Einstein, matter-energy can be hyphenated, and only one type of closed system need be
designated: [one] closed against transfers of matter-energy across its boundaries.” [3] In the correct thermodynamic
sense, a system can have only one boundary and "closed" means that energy can pass, but not matter.

Difficulties on term
The term “matter-energy” tends to be used a metaphorical type of quantity by those who are looking only for
generalizations. The rigor of the term looses value when the details of any particular transformation are broken down
thermodynamically or via particle physics.
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Maturana, Humberto
In science, Humberto Maturana (1928-) is Chilean biologist (chnopsologist) and
philosopher noted for his 1980 “autopoiesis” theory of life a type of "self-forming" (selforganizing) theory. [1] Maturana has been classified, along with Chilean neurologist
Francisco Varela, as a "follower" of Belgian chemist Ilya Prigogine . [2]
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Mauersberger, Peter
In hmolscience, Peter Mauersberger (1928-2007) was a German geophysicist and
hydro-ecologist noted, in limnological thermodynamics, for doing some of the first
chemical thermodynamic modelling of aquatic ecosystems, beginning in 1977, resulting
in a number of publications outlining a theory of physico-chemical-biological processes
in aquatic ecosystems, wherein he treats "biotic species" as but "components" of a
Gibbsian system, i.e. physico-chemical species in a system, using Gibbsian
thermodynamics methods.

Molecular aquatic ecosystem thermodynamics
In 1977, Mauersberger began working on his theory of physico-chemical-biological
processes in aquatic ecosystems (surface water and underground water). In 1981, in his
“Entropy and Free Enthalpy in an Aquatic Ecosystem”, Mauersberger applied chemical
thermodynamics to aquatic ecosystems, which he abstracts as follows: [1]
“Modelling aquatic ecosystems, the second law of thermodynamics must be taken into
consideration: The local entropy production always is positive definite. Therefore, this paper deals with the definition
of thermodynamic functions in the framework of the macroscopic theory of aquatic ecosystems. Taking dissolved and
inorganic material, particulate organic matter, solid phases, and aquatic biota at different trophic levels into account,
the entropy, the free enthalpy, and the free energy in an aquatic ecosystem are determined on the basis of the
theory of dilute solutions.”
In Mauersberger's 1985 publication on the "Local Entropy Production in Aquatic Ecosystems", similar to human
molecular theory, albeit in the context of animate matter in liquid environments, ecosystem dynamics are treated as
a type of multi-species community, where water, chemical constituents and aquatic organisms are all dealt with in a
single formulation. [2] In this work, he states:
"In the thermodynamic theory of aquatic ecosystems our basic postulate is that not only the physical and chemical
processes but also some biological phenomena can be studied with reference to the laws of thermodynamics, at least
to a good approximation on the macroscopic scale, if the Gibbs relation is generalized by introducing biotic species as
"components" of the ecosystem in addition to the chemical constituents (organic and inorganic, particulate and
dissolved matter)."
In order to include the animate systems directly into his thermodynamic formulation of aquatic ecosystems,
Mauersberger employed two approximations:
1.

In order to decrease the complexity of considering an individual's biomass, he introduced the concept of the
chemical potential per unit mass for the ith species. The biomass composition of each (animate) species
was assumed to be time-independent.
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Energy and nutrient storage in aquatic organisms was accounted for by introducing balance equations with
mass density terms differentiating photosynthetically produced organic substances, nutrients, chemicals
engaged in internal energy storage, and the biomass of each species. [2]

These approximations allow for simplified expressions of the ecosystem's density and mass fractions by summing the
water, chemical and biotic constituents directly. The animate components of the system were viewed as interactive
entities within the larger aquatic environment, and were separated from the chemical constituents due to their
composition and in order to be able to describe their kinetics separately from the purely chemical components. Thus
Mauersberger's approach makes no explicit distinction between animate and inanimate components from a
thermodynamic point of view. In 1988, Mauersberger, in his “Generalized Gibbs Equation in the Theory of Aquatic
Ecosystems”, outlined what he called the "Gibbs relation" for aquatic systems, namely a formulation of the
fundamental Gibbs equation in terms of water, chemical, and biological matter:

where is the specific entropy density, is the specific internal energy, the specific volume,
are the chemical
potential and mass fraction of the chemical components, whereas
are used to denote the species-specific
potential and mass fractions. The use of chemical energy by a animate species is accounted for in the terms
which correspond to the chemical potential and mass fraction of the n-th substance within the k-th
animate species. [3]
His work, contrary to people defined as molecules (human molecules or human chemical species) having chemical
potentials, has not been the subject of any roaring debates, and indeed have spawned a number of books and
papers. Sven Jorgensen, Alexander Zotin and other thermodynamically-inclined biologists and biophysicists have a
considerable number of non-human works describing either entire ecosystems or individual organisms as nothing
more than molecules or 'chemical species.' [4]

Education
Mauersberger completed his BS in geophysics from Humboldt University, in 1956 he completed his PhD, with a
dissertation on the application of the Hamilton-Jacobi theory in hydrodynamics, and in 1964 completed his
habilitation, at Humboldt University, with work on the foundations of theoretical magnetohydrodynamics in
geophysics. From 1965 until his retirement in 1994, he lectured and researched in hydrology, geophysics, and
geoecology, at Humboldt University, eventually becoming department head.
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Maupertuis, Pierre
In science, Pierre Maupertuis (1698-1758) (CR:22) (FA:#32) was a French
mathematician-physicist, philosopher, and evolutionist, oft-characterized "radical
materialist" a semi-ranked greatest mathematician ever (#59), noted for his 1745 book
Venus Physics, in which he outlined a materialistic godless ‘blind destiny’ inherited
traits fitness variation evolution model, and for his 1746 principle of least action,
loosely that a system of point masses tend to minimize action.

Voltaire
Maupertuis and Voltaire seems to have an antagonistic feuding relationships. Voltaire,
supposedly, had referred to Julien La Mettrie as the “court atheist” of Friederick the
Great; also, shortly, after La Mettrie passed (1751), Maupertuis spread the story that
Voltaire had said that now the post of the “royal atheist” was vacant. [13]

Principle of least action
Maupertuis, at some point, generalized Newton’s first law, to formulate the theorem of
least action, the gist of which Alfred Whitehead (1925) summarizes as follows:
“Maupertuis conjectured that a particle travelling through a field of force would realize the least possible amount of
some quantity. He discovered such a quantity and called it the integral action between the time limits considered. In
modern phraseology it is the sum through successive small lapses of time of the difference between the kinetic and
potential energies of the particle at each successive instant. This action, therefore, has to do with the interchange
between the energy arising from motion and the energy arising from position. Maupertuis had discovered the
famous theorem of least action.”
Whitehead goes onto explain how this method was extended by Joseph Lagrange. [12] Between 1881 and 1884,
German physicist Hermann Helmholtz attacked the question of how to integrate energy conservation and
Maupertuis's principle of least action. Note: check to see how this relates to his 1882 On the Thermodynamics of
Chemical Processes and free energy or free energy minimization.

Intelligent atoms | Diderot debate
See main: Maupertuis-Diderot debate

Maupertuis seems to have held a panpsychism/panbioism perspective, ascribed to “corpuscles” (atoms) the property
of life and intelligence, albeit according to relative degrees in matter, increasing from stones to plants to animals; and
that the intelligence attained by the whole organism was not merely a matter of amount, but also a matter of
arrangement. [9] Maupertuis, in debate with Denis Diderot, described as an “exchange or polemic of two authors
trading accusations of atheism” (Ѻ), surrounding the definition of matter and molecule, promoted a non-supernatural
duality theory, according to which two types of matter existed: organic and inorganic. [11]

System of Nature
In 1751, Maupertuis, in his System of Nature: Essay on Organized Bodies, gives the following objection: [5]
“Should we speak here of this absurd system, if a system it is, imagined by an impious philosopher, adorned by a
great poet with all the richness of his art, a system that libertines of our time would like to revive? This system admits
as principles of the universe only eternal atoms, devoid of feelings and intelligence, the fortuitous encounters of
which formed all things: an accidental organization generates the soul, which is destroyed as soon as the organization
ceases … Never will the formation of any organized body be explained solely by the physical properties of matter; to
be convinced of this one need only read the writings of the philosophers who have tried this explanation, from
Epicurus to Descartes.”
(add discussion)

Students
In 1733, Maupertuis began to tutor Emilie Chatelet in advanced geometry and algebra. [10]

Human chemistry
See also: Maternal imagination theory

The assumption that conscious beings are comprised of atoms led Maupertuis, often characterized as radical
materialist, to conclude that atoms ‘feel’ attraction and repulsion; this view is sometimes compared or contrasted
with Goethe and his Elective Affinities. [1]

Volume Five (IS-Mr)

3239

Venus physics | Chemical evolution
In 1744 he presented the memoir “Agreement on the Different Laws of Nature” (“Accord de différentes lois de la
nature”) and published “Dissertation on the White Negro” (“Dissertation sur le négre blanc”), the latter of which
becoming the precursor of his 1745 Venus Physics: Dissertation on the Origin of Men and Animals (Vénus physique:
Dissertation sur L’Origine des Hommes et des Animavx, published anonymously, which was an enlarged and more
fully analyzed argument against the then dominant biological theory of the preformation of the embryo. [4]
Maupertuis argued convincingly that the embryo could not be preformed, either in the egg or in the animalcule
(spermatozoon), since hereditary characteristics could be passed down equally through the male or the female
parent. He rejected the vitalistic notion that some “essence” from one of the parents could affected the preformed
fetus in the other parent, or that maternal impressions could mold the characteristics of the offspring. A strict
mechanist, although a believer in the epigenetic view of the origin of the embryo, he looked for some corporeal
contribution from each parent as a basis of heredity. [4] The book was part popular science, part philosophy, and part
erotica, in which proposed a theory of generation (i.e. reproduction) in which organic matter possessed a selforganizing (check) “intelligence” that, supposedly, was analogous to the contemporary chemical concept of affinities.
Maupertuis here outlined a materialist version of evolution, supposedly, based on blind random chance (or "blind
destiny", as Maupertuis seems to have put it) and the fitness of variations of traits to survive: [3]
“Could one not say that, in the fortuitous combinations of the productions of nature, as there must be some
characterized by a certain relation of fitness which are able to subsist, it is not to be wondered at that this fitness is
present in all the species that are currently in existence? Chance, one would say, produced an innumerable multitude
of individuals; a small number found themselves constructed in such a manner that the parts of the animal were able
to satisfy its needs; in another infinitely greater number, there was neither fitness nor order: all of these latter have
perished. Animals lacking a mouth could not live; others lacking reproductive organs could not perpetuate
themselves. The species we see today are but the smallest part of what blind destiny has produced.”
Supposedly, following either Aristotle and or Galen, Maupertuis, in his Earthly Venus, attributed generation to the
mixture of male and female seminal fluids or chemical particles, which combined, he speculated, in a manner
resembling the ‘elective affinity’ recently proposed by chemists (possibly Etienne Geoffroy, 1718). [6] Normally, he
reasoned, offspring would be a blend of the organic particles (representative of the various parts of the body), e.g. a
child having a blend of the skin colors of both parents; sometimes, however, an offspring might receive an extra
particle or not enough particles, resulting in mutated or monstrous offspring, such as the albino black child produced
from two normal black parents, that he had observed. [7] This seems to be a very interesting theory; possibly the first
"chemical affinity" based theory of sex; pre-dating Goethe; and the precursor to the way in which the haploid number
of chromosomes of the gamete (sperm and egg) of the male and female actual do combine, as modern physical
science sees things, in terms of free energy determinants. [8]

Kant
German philosopher Arthur Schopenhauer suggests that much of Immanuel Kant’s 1781 Critique of Pure Reason was
culled or based on Maupertuis. [2]

Education
Maupertuis was mentored by Johann Bernoulli (see: Euler genealogy).
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Maupertuis-Diderot
debate
In debates, Maupertuis-Diderot debate was a 1750s debate
between Frenchmen mathematician-philosopher Pierre
Maupertuis (1698-1758) and philosopher-encyclopedist
Denis Diderot (1713-1784) described, by Australian
philosopher Charles Wolfe, as an “exchange or polemic of
two authors trading accusations of atheism” , surrounding
the definition of matter and molecule, in respect to the
questions of the origins, emergence, and or underlying
materialistic nature of cherished concepts such as: life,
desire, memory, intelligence, and feelings. [1]

Overview

vs.

Pierre Maupertuis
(1698-1758)

Denis Diderot
(1713-1784)

In 1751, French mathematician, physicist, and philosopher
(add synopsis)
Pierre Maupertuis (1698-1758) published System of Nature:
Essay on Organized Bodies, originally under the pseudonym of Dr. Baumann, in which he described a living minima
which he termed “molecules”, endowed with “desire, memory, and intelligence.” Herein, Maupertuis explains his
views as follows: [2]
“Should we speak here of this absurd system, if a system it is, imagined by an impious philosopher, adorned by a
great poet with all the richness of his art, a system that libertines of our time would like to revive? This system admits
as principles of the universe only eternal atoms, devoid of feelings and intelligence, the fortuitous encounters of
which formed all things: an accidental organization generates the soul, which is destroyed as soon as the organization
ceases … Never will the formation of any organized body be explained solely by the physical properties of matter; to
be convinced of this one need only read the writings of the philosophers who have tried this explanation, from
Epicurus to Descartes.”
Maupertuis, according to Australian philosopher Charles Wolfe (2010), was Leibnizian, of sorts, believing his
molecules to possess higher-level ‘mental’ properties. A Leibnizian, according to Wolfe, using Julien la Mettrie’s
definition (Man a Machine, 1747), was someone who “spiritualized matter rather than materialized the soul.”
In 1753, French philosopher and encyclopedist Denis Diderot (1713-1784) published Thoughts on the Interpretation
of Nature, also published anonymously, wherein he began to critique Maupertuis’ living minima theory. [3]

See also
● Heisenberg-Pauli dialogue
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Mayer, Alfred
In science, Alfred Mayer (1836-1897) was an American physicist noted for his 1878
“floating magnets” experiment, in he placed various numbers of positively-charged
needles in corks floating on water, at a height above which he held a larger negatively
charged side of a powerful magnet, and recorded the geometric distributions of the
corks, per number of corks. [1]

Education
In 1865, Mayer was a professor of physics and chemistry at Pennsylvania College of
Gettysburg, and in the following year he was awarded his PhD from the same college.

Floating magnets experiment
See main: Floating magnets experiment

Mayer's diagrams, where corks were representative of electrons and the magnet
representative of the nucleus, later served the basis for British physicist Joseph
Thomson’s 1904 plum pudding model of the atom. [2] Thomson’s model, in turn, later inspired the 1913 quantum
mechanical, electron orbital changing, Bohr model of the atom.

Thermodynamics
In a visit to Trenton and Niagara Falls, Mayer found that on misty days the water was heated by the arrest of motion
after the descent, as one would expect in accordance with the first law of thermodynamics. If the atmosphere were
dry, however, the evaporation more than offset the heating effect. [3]
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In thermodynamics, Julius Robert Mayer (1814-1878) was a German physician and
physicist notable for making one of the first statements of the conservation of energy
and the mechanical equivalent of heat, namely that "motion is converted into heat"
(1841), in contrast to the caloric theory, and for making a crude calculation of the
latter. [1] Mayer is generally given less credit in the etymologies of the first law
thermodynamics, in contrast to English physicist James Joule and German physician
and physicist Hermann Helmholtz, being that his mathematical and physics ability was
lacking.

Overview
In 1840, Mayer hired on as a ship’s physician aboard a Dutch merchantman ship
destined for a roundtrip to Java. On this voyage two curiosities came to interest him.
First, he was told by the navigator that during a storm the ocean water becomes
warmer. This meant, to Mayer, that the agitation, motion, or mechanical action of the
waves had been converted into heat. A second note, observed by Mayer, was that
during his blood letting procedures he noticed that the venous blood, which is normally a blue colored type of blood
being carried in vessels from the capillaries towards the heart, was redder in color than expected. In his journal, at
the age of twenty-six, he noted: [2]
“A few days after our arrival at the Batavian roads [off Jakarta, capital of Indonesia] there spread in epidemic fashion
an acute … affection of the lungs. In the copious bloodlettings I performed, the blood let from the vein in the arm had
an uncommon redness, so that from the color I could believe I had struck
In short, while bleeding various sailors with fever in Java (a warmer place) he noticed that the color of the blood was
much brighter than what he was used to seeing in Germany (a colder place). [9] This fact conflicted with his medical
studies he had learned two years prior. In any event, to explain the observed lighter or redder color he turned to the
theory of animal heat of French chemist Antoine Lavoiser. In this theory, the body is warmed by combustion of
carbon from food, with the incidental consequence of changing 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. Since less body heat is
required in the tropics, Mayer argued, less combustion will take place, less ash will be produced, and the venous
blood will retain the bright red color of fresh arterial blood. [2] These sets of facts, suggested to Mayer, that the
chemical processes, occurring via combustion, produce both heat and work and that these must be interconvertable.

Jolly anecdote
See main: Thermodynamics anecdotes

Supposedly, after returning to Germany and brushing up on physics Mayer went to German physicist Philipp Jolly for
consultation, explaining to him his theory that heat is due to motion and that heat and work are equivalent concepts.
Jolly, however, had great difficulty accepting this theory, and finally exclaimed: “but if that is true, then water should
be warmed by merely shaking it.” Mayer left quietly, only to return several weeks later to Jolly’s room, exclaiming
“and so it is”. [10] Jolly, to note, was the same guy who told a young student at the University of Munich, named Max
Planck, not to go into physics, because “in this field, almost everything is already discovered, and all that remains is to
fill a few unimportant holes.” [11]

Conservation of energy
See main: Conservation of energy

On return from Java, Mayer quickly wrote out the 1841 paper “On the Quantitative and Qualitative Determination of
Forces” in which he stated the postulate that “motion is converted into heat”, which he sent to sent German physicist
Johann Poggendorff to be published in his Annalen der Physik and Chemie. [3] In his February 1841 article submission,
Mayer stated: [13]
“If two bodies find themselves in a given difference, then they could remain in a state of rest after the annihilation of
that difference if the forces that were communicated to them as a result of the leveling of that difference could cease
to exist; but if they are assumed to be indestructible, then the still-persisting forces, as causes of changes in
relationships, will again re-establish the originally present difference.”
Poggendorff, however, never published it nor acknowledged receipt. [4] One of the difficulties of Mayer's paper,
according to Tom Shachtman, is that Mayer couched parts of his argument in philosophical language of Immanuel
Kant, in which indestructible forces, such as heat and mechanical work, were discussed as being halfway between
inert matter and soul. [13] This is though to have been the reason that Mayer was ignored, as were his three followup letters to the editor about it. Not deterred, Mayer sought tutoring and help from his friend, German mathematics
professor Carl Baur, who helped Mayer strengthen his paper mathematically, after which, in 1842, Mayer found
publication in German chemist Justus Liebig’s Annals of Chemistry and Pharmacy, with a paper entitled "Remarks on
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the Forces of Inorganic Nature". [7] In this paper, he is said to have given the following value for the mechanical
equivalent of heat:
“The warming of a given weight of water from 0˚C to 1˚C corresponds to the fall of an equal weight from the height of
about 365 meters.”
In this now-famous paper, Mayer is said to have argued for the principle that has since become known as the law of
conservation of energy; in which he introduced the concept of fall-force. [8] In 1845, Mayer published a small
brochure, a fee he paid himself, titled “Organic Movement in Connection with Metabolism”. [5] In this publication,
Mayer equated heat with mechanical effect and stated that the gas or fluid “serves only as a tool for effecting the
transformation of the one force into the other.” [13] Mayer’s work, for the most part, however, was overlooked in
favor of English physicist James Joule's (1843), and Mayer later attempted to commit suicide.

Boltzmann
In objection to the atomistic thermodynamic theories of Austrian physicist Ludwig Boltzmann, Mayer commented
that Boltzmann’s work was “of a piece with the efforts of the alchemists.” [6]

Recognition
In 1851, Mayer self-published the brochure “Remarks on the Mechanical Equivalent of Heat”, and by the end of the
decade, his contributions eventually began to be acknowledged. The first, it seems, to recognize Mayer’s work was
German physicist Hermann Helmholtz who in 1854 lectured on Mayer’s work to a group of physicists, acknowledging
him as the original promoter of the principle of energy conservation. Soon thereafter, Irish physicist John Tyndall and
German physicist Rudolf Clausius repeated Mayer’s calculations, using the specific heat measurements of French
chemist Henri Regnault, thus confirming agreement between the results of Mayer and those of English physicist
James Joule. Clausius commented years later that he never read Mayer's papers when first published because they
did not contain the words heat or motion in the title. [13] In 1862, Tyndall delivered a lecture at the Royal Institution
on Mayer’s work and shortly thereafter Clausius wrote a letter to Mayer, praising his work and telling him of Tyndall’s
lecture. [9] Tyndall also gave a sympathetic account of Mayer's work in his 1863 book Heat: A Mode of Motion. Mayer
later received the Poncelet Prize (date) and the Copley medal (1871), for his work. [12]

Education
In 1838, Mayer was in the process of finalizing his medical school exams. One of his
professors was German chemist Justus Liebig who is said to have been an adherent of
French chemist Antoine Lavoisier's 1785 combustion theory of animal heat and in this
mindset taught this as the dominate paradigm to his students. In his works, Liebig used
a language of vital forces and drew on the metaphor of the furnace to describe the
“metamorphosis” of nutrition and oxygen. [6] His student Mayer, influenced by these
views, used the metaphor of combustion in his early publications on the mechanical
equivalent of heat. [7] In particular, one question from his 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.”

Suicide and asylums
See main: Founders of thermodynamics and suicide

Mayer, who during a period following his publications had a difficult time vindicating his theories, was one of the
several founders of thermodynamics to have a connection to suicide. In particular, in 1850, distraught by a number of
issues, including his lack of recognition, Mayer tried to end his life by jumping out of the third floor of a hospital. He
latter spent several years (1851-1853) in a number of insane asylum. In a noted 1858 lecture, German chemist Justus
Liebig is said to have described Mayer as “the father of the greatest discovery of the century”, but also to have
announced incorrectly that Mayer had died ignominiously in a mental asylum due to vilification; when Mayer heard
of this and protested that such eulogies were premature, his complaints were ignored. [14]
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Mayr, Ernst
In hmolscience, Ernst Mayr (1904-2005) was a German-born American evolutionary
biologist noted for his antireductionism stance, a line of argument that seems to have
started amid 1985 public debates, in Nature, with reductionist Steven Weinberg.

Evolution | Teleological drives
In 1982, Mayr, in his The Growth of Biological Thought, outlined the so-called "drive
toward perfection" religion-reconciling evolution theories. [4] In circa 1985, Mayr
penned a similar article in Scientific American, as cited by Robert Pirsig in his famous
1991 chemistry professor paradox discourse, in which he says the following: [5]
“Those who rejected natural selection on religious grounds or philosophical grounds or
simply because it seemed too random a process to explain evolution continued for
many years to put forward alternative schemes with such names as: orthogenesis
[Chambers, Nageli, Eimer], nomogensis, aristogenesis [Osborn], or the ‘omega
principle’ of Teilhard de Chardin, each scheme relying on some built-in tendency or drive toward perfection or
progress. All these theories were finalistic; they postulated some form of cosmic teleology or purpose or program.
The proponents of teleological theories, for all their efforts, have been unable to find any mechanism
(except supernatural ones) that can account for their postulated finalism. The possibility that any such mechanism
can exist has now been virtually ruled out by the findings of molecular biology.
Evolution is recklessly opportunistic: it favors any variation that provides a competitive advantage over the other
members of an organism’s own population or over individuals of different species. For billions of years this process
has automatically fueled what we call evolutionary progress. No program controlled or directed this progression. It
was the result of spur of the moment decisions of natural selection.”
(add discussion)

Entropy
Mayr argued that entropy does not apply to biological systems. In his 2004 What Makes Biology Unique?, to
exemplify, he states: [1]
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“Biological systems are open systems; the principles of entropy therefore are not applicable. Owing to their
complexity, biological systems are richly endowed with capacities such as reproduction, metabolism, replication,
regulation, adaptedness, growth, and hierarchical organization. Nothing of the sort exists in the inanimate world.”
The logic of this perspective, for course, is incorrect: but is classified as the "unbridgeable gap" model. Whatever the
case, Mayr’s general motto, which he appends to some of his chapter subsections, is: “physicalist ides not applicable
to biology”.

Discussion
Mayr, supposedly, was openly an atheist, stating "there is nothing that supports the idea of a personal God". [2]
Though, to note, the blurry term "personal God", leaves a certain amount of dis-clarity in the Dawkins scale, possibly
putting Mayr at the Dawkins number 6 range. This, of course, makes his objection all the more puzzling; possibly he
held in his view some type of God = nature view, and held a special place for humans in the big scheme of the
universe, according to which, somehow, humans are exempt from the laws of the universe, the laws of physical
science, the laws of thermodynamics, etc. There would seem to be a "categorical name" for people of this mindset,
but one that does not yet seem to be coined or labeled?
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Mayumi, Kozo
In hmolscience, Kozo Mayumi (1954-), or 眞弓浩三 (Japanese), is a Japanese applied
economist, a student of Romanian mathematician Nicholas Georgescu-Roegen and his
material entropy hypothesis, notable, in ecological economics, for extending
Georgescu-Roegen’s theories on entropy in the study of energy analysis. [1] Topics of
Mayumi’s include dissipative systems models of socioeconomic systems (1997), pseudo
measures of entropy, exosomatic energy metabolism of China (2007), among others.
[2]

Education
Mayumi completed his MS in engineering from Kyoto University in 1979, a second MA
from Vanderbilt University in 1988 in economics, working under Georgescu-Roegen,
with a thesis on “Land: Ecological and Economic Achilles’ Heel”, and a PhD from Kyoto
University, with a dissertation on “Studies on Georgescu-Roegen’s Bioeconomic
Paradigm”, from the Graduate school of Engineering at the Department of Applied
Mathematics and Physics. In more detail, from 1984 to 1988, Mayumi studied Bioeconomics at the Department of
Economics of Vanderbilt University under the supervision of Romanian mathematician Nicholas Georgescu-Roegen.
Mayumi has been working in the areas of energy analysis, ecological economics, and complex hierarch theory. He is
currently a professor at the University of Tokushima.
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MaxEnt school
In thermodynamics schools, the MaxEnt school or “maximum entropy school of thermodynamics”, sometimes called
the Janes school, is a school of thought centered around a combination of the maximum entropy principle,
information theory, statistical thermodynamics, Gibbsian thermodynamics, and the 1957 two part paper
“Information Theory and Statistical Thermodynamics” of American physicist Edwin Jaynes, in which an attempt was
made to derive a statistical thermodynamics interpretation of information theory. [1] American engineer Myron
Tribus, who is connected with the MIT school of thermodynamics, is a co-founder of the MaxEnt school of logic.

Etymology
The demarcation of a Jaynes school seems to have arisen via the 1994 paper “Foundations of Non-equilibrium
Statistical Mechanics” by English theoretical physicist John Dougherty, who opened his paper to the view that there
exist two separate “schools”, one based on subdynamics the other on information theory, on which the general
foundation of non-equilibrium statistical mechanics can be based on. In coining the name of the latter school,
Dougherty stated: [7]
“The second school, which we shall refer to as the 'Maxent school', is that associated with Professor ET Jaynes and
his collaborators.”
In the years to follow, this began to be modified to MaxEnt, with a capital E, or maximal (or maximum) entropy
school.

Overview
The maximum entropy school, supposedly, was launched in 1957: [6]
“The MaxEnt school of thermodynamics initiated with two papers published in the Physical Review by Edwin Jaynes
in 1957.”
The “MaxEnt theory”, MaxEnt approach, MaxEnt view, or MaxEnt formulation of nonequilibrium statistical
thermodynamics, is a logic which is said to consist of an algorithm involving the maximization of Shannon information
entropy, subject to the constraints imposed by the available information. [2] Other terms often used to describe the
teachings or theory of this school of thought include "MaxEnt workshops", "MaxEnt models", etc.
The Janes school is sometimes said to be intertwined with Bayesian-methods, the statistics and probability methods
of English mathematician Thomas Bayes: [7]
“Jaynes has been accused of exaggerating the differences between the 'orthodox' probability school—Fisher and
frequentist company—and his MaxEnt school of Bayesian/Laplacian revivalists.”
The following 2004 quote gives an in context synopsis of the subject: [2]
“How is it that Jayne’s MaxEnt formulation of nonequilibrium statistical mechanics has for so long failed to be
accepted by the majority of scientists when the logic of it is precisely that of Boltzmann and Gibbs? Part of the
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answer lies with the relative paucity of published results from the MaxEnt school, especially with regard to the new
testable predictions far-from-equilibrium.”
The idea expressed here is that Prigoginean thermodynamics methods are published and tested in far greater
numbers than are Jayne's methods. The following 2001 quote gives another inside perspective of the MaxEnt school:
“A great deal of work has been done, notably by Jaynes and his school, in an attempt to justify the maximum entropy
principle, but we cannot say that we are any closer to such a justification today than Boltzmann or Szilard ever were.”
This quote here is referring to the 1872 effort of Austrian physicist Ludwig Boltzmann, in his "Further Studies on the
Thermal Equilibrium of Gas Molecules", to justify the increase of entropy on probability arguments, particularly via
his H-theorem interpretation of entropy as the velocity distribution of particles, and the the later 1929 attempt of
Hungarian physicist Leo Szilard, in his “On the Decrease in Entropy in a Thermodynamic System by the Intervention of
Intelligent Beings”, to connect information to entropy using Maxwell demon arguments.

Jaynes
In his 1957 two-paper “Information Theory and Statistical Thermodynamics”, American physicist Edwin Jaynes
attempted to connect equilibrium thermodynamics, with the statistical mechanics (or statistical thermodynamics) of
American engineer Willard Gibbs, with information interpretations. [3]

Tribus
Connected with the MaxEnt school is American engineer Myron Tribus, who learned of Janes' work in 1958, after he
had been struggling for ten years with the supposed problem as to explain the connection between the entropy of
Clausius and the entropy of Shannon, after being asked this question during is doctoral dissertation examination at
UCLA. In 1959, the year after he read Jaynes' paper, which he considered to be his Rosetta stone, Tribus invited
Jaynes to come to UCLA to participate in a two week summer course on information theory and thermodynamics,
during which time Tribus learned that Jaynes had been preparing material for a book on probability and its
applications; the taught the course together. Although Jaynes never completed his book, Tribus did writing his 1961
Thermostatics and Thermodynamics: an Introduction to Energy, Information and States of Matter, based, as he says,
“squarely on Ed’s work”; the fundamental ideas in this book taken directly from Jaynes’ work, which was never
published. Tribus could only cite Jaynes’ work as “in print”. Tribus' book was the first book publication to attempt to
base the laws of thermodynamics on information theory rather than on the classical arguments.
In April 1961, Tribus gave a seminar at MIT on a new way to derive thermodynamics based on information
theory. He states that a critical audience, comprised of students of American mechanical engineer Joseph Keenan,
founder of the MIT school of thermodynamics, “tried to rip it apart”. Moreover, French mathematician Benoit
Mandelbrot was in the audience and quickly attacked the MaxEnt interpretation, saying: “Everyone knows that
Shannon’s derivation is in error.” Beyond this, it happened that information theory founder Claude Shannon was in
residence at MIT that week, so Tribus went to see him. Shannon, according to Tribus, “was immediately able to dispel
Mandelbrot’s criticism, but went on to lecture me on his misgivings about using his definition of entropy for
applications beyond communication channels.” [4]

Perspective of
This school is generally rejected by main stream thermodynamicists as an unfounded mathematical contrivance, on
the basis that American electrical engineer Claude Shannon's famous 1948 "A Mathematical Theory of
Communication" has absolutely nothing to do with thermodynamics. Into the 2000s, Jaynes' MaxEnt formulation of
nonequilibrium statistical thermodynamics has generally failed to be accepted by the majority of scientists. [5]
Outside of thermodynamics proper, however, there are seem to be numerous practitioners of this school who seem
to unassumingly maintain that their theories are based on the second law of thermodynamics.
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Maximum entropy
In statistical thermodynamics, maximum entropy is the state
of an isolated ideal gas phase system in which the entropy can
no longer increase. [1] In other words, entropy reaches its
“maximum” possible value when the system finally reaches its
dominant macrostate; when that happens, the system has
reached the equilibrium state. This state is defined as the
thermodynamic system in its largest macrostate. The
translation of this term and its description into non-gas phase
system, has often led to gross misapplication and
misinterpretation.

Living systems
In 1944, for living systems, Austrian physicist physicist Erwin
Schrödinger incorrectly equated the state of maximum
entropy with death. [2]

Heterogeneous systems
In more complex systems, i.e. ones that are not composed of
ideal gas phase particles, namely any material system, one
must study both the entropy and the energy of the system to
determine the criteria of stability and equilibrium. [3]

American chemical engineer and cosmologist Richard
Tolman and German-born American physicist Albert
Einstein at CalTech in 1932 discussing what seems to be
maximum entropy as a final state (possibly of the
universe), radiation as an irreversible process, among
other topics.

Social systems
In 1990, American sociologist Kenneth Bailey stated that maximum entropy in a social system is a “state of complete
system disintegration or social disorganization”, of no use to social theorists. [4]
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Maximum entropy principle
In information theory thermodynamics, maximum entropy principle, aka MaxEnt principle, states that when an
inference is made on the basis of incomplete information, it should be drawn from the probability distribution that
maximizes the entropy (Shannon entropy) subject to the constraints on the distribution, and subsequently the
maximum entropy probability distribution is the one which is maximally noncommittal with regard to the missing
information, whereby the resulting maximum entropy probability distribution is supposed to have a maximum
uncertainty or entropy associated with it. [1]

History
The principle supposedly came from the 1957 work of American physicist Edwin Jaynes who utilized Shannon entropy
in attempts to find connections to Clausius entropy. [2] This principle is associated with the MaxEnt school of
thermodynamics. The principle is now mostly used in computer science and information theory, having basically no
connection to thermodynamics, albeit its name “maximum entropy principle” is often found mixed into uneducated
attempts at applications of the second law to the study of physical systems, such as ecological systems, or evolution,
etc. [3]

References

Volume Five (IS-Mr)

3249

1. Karmeshu. (2003). Entropy Measures, Maximum Entropy Principle and Emerging Applications (pg. 31). Springer.
2. (a) Jaynes, E. T. (1957) “Information theory and statistical mechanics”, (PDF), Physical Review 106:620.
(b) Jaynes, E. T. (1957) “Information theory and statistical mechanics II”, (PDF), Physical Review 108:171.
3. Chakrabarti, C.G. and Ghosh, Koyel. (2009). “Maximum-entropy principle: Ecological Organization and Evolution
(abs)”, Journal of Biological Physics, Aug. 03.

Further reading
● Plischke, Michael and Bergersen, Birger. (1994). Equilibrium Statistical Physics (section 2.5: Maximum Entropy
Principle, pgs. 48-51). World Scientific.

External links
● Principle of maximum entropy – Wikipedia.
● Maximum entropy principle – N. Sukumar, UC Davis.

Maxwell
In mononyms, Maxwell is the surname of James Maxwell, the curator of the
Maxwell equations of the electromagnetic field; the only person ever said to
understand the work of Willard Gibbs.
● Maxwell’s demon
● Maxwell’s equations
● Maxwell’s relations
● Maxwell’s thermodynamic surface
● Maxwell on the soul
● Maxwell-Boltzmann distribution

Maxwell, James

A photo of Maxwell’s equations carved
into the granite of the equations wall
(Ѻ) of the New Technology Center,
University of Warsaw.

In science, James Maxwell (1831-1879) (81-129 AG) (CR=437|5) (IQ:210|#4) (RE=48)
(DN=4±) was a Scottish mathematical physicist, a child prodigy, turned EPD genius,
turned top ranked magnitude genius, one of the core founders of thermodynamics,
noted for his 1860 development of the kinetic theory of gases, his 1871 Theory of Heat,
his 1873 electromagnetic field theory of light, his 1875 thermodynamic surface work,
among a number of other impressive accomplishments. Maxwell's various letters,
articles, and promotions helped to stitch together the early beginnings of the sciences
of thermo-dynamics. [1] Maxwell used the symbol θΔics for the newly developing
science of thermodynamics in his personal communications with Scottish physicist
Peter Tait and Irish physicist William Thomson.

Signature
Maxwell, amid his secret code letter writing circle, with Peter Tait and William Thomson
(see: θ∆ics), would sometimes sign his letters, articles, and post cards as follows:

which, is the analytical equivalent of the thermodynamical quantity JCM (and to James Clerk Maxwell's initials); such
as reported by his existographer Lewis Campbell (1882); meaning: [16]

The equation first appears in Peter Tait's 1868 Sketch of Thermodynamics (§162, eq. 4; pg. 91), in the following form,
which Tait defines, specifically, as the second law of thermodynamics:
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Maxwell, shortly thereafter, took notice of the equation, and began using the dp/dt signature, first used in an Apr
1870 letter to William Thomson, and thereafter to Tait and various witty publications in Nature. In 1964, physicist
David MacDonald, in his Faraday, Maxwell, and Kelvin, stated that the derivative dp/dt would now be written more
correctly written as: (∂p/∂t)v, and that it is one of Maxwell’s four thermodynamic relations derived by him in Theory
of Heat (pgs. 165-69) from the geometry of isothermal and adiabatic curves; now commonly derived from the
equality of the mixed second derivatives of the various thermodynamic potentials. [16] In 1970, American science
historian Martin Klein, in an appendix section “On Maxwell’s Signature”, citing Macdonald, devotes two pages to a
discussion of Maxwell and his derivative signature, which he surmises that Maxwell meant as not only his own initials,
but also "the second law of thermodynamics itself", as Klein puts it, where J is the mechanical equivalent of heat, C is
Carnot's universal function, depending on temperature, and M is the “coefficient of proportionality, the heat
absorbed per unit volume change in an isothermal expansion”. [17]

Education
By the age of three, everything that moved, shone, or made a noise drew the question: “what's the go o' that?” and if
that did not satisfy his curiosity, the more specific query “what's the particular go o' that?” would follow. In 1834, his
mother described him as such: "he has great work with doors, locks, keys, etc., and 'show me how it doos' is never
out of his mouth. He also investigates the hidden course of streams and bell-wires, the way the water gets from the
pond through the wall." Maxwell is among the early parental death and genius group; his mother dereacting when he
was age 8. In 1847, at age 16, in an answer to an exercise for Scottish philosopher William Hamilton (1788-1856) on
the properties of matter, Maxwell brilliantly and correctly concluded: [4]
“The only thing which can be directly perceived by the senses is force, to which may be reduced light, heat,
electricity, sound and all the other things which can be perceived by the senses.”
Maxwell was part of the Edinburgh school of thermodynamics. At Edinburgh University, from 1854 to 1856, he
worked in the laboratory of James Forbes, where he did some of his first work in color theory.

Color wheel | Tartan ribbon
In circa 1855, Maxwell made a color disc (shown adjacent),
the testing design of James Forbes idea that based on
Thomas Young's wave theory of light that one could make
any color (perceptual to the eye) by mixing colors; namely
by taking a disc marked with pie chart like colored sectors
and spinning it fast. [4] In 1861, Maxwell directed the
undertaking of the world’s first color photograph, namely
that of a tartan ribbon (shown), constructed by having
photographer Thomas Sutton photograph the ribbon on
black-and-white film three times, first with a red, then
green, then blue color filter over the lens: the three blackand-white images were developed and then projected
onto a screen with three different projectors, each
equipped with the corresponding red, green, or blue color
filter used to take its image; when brought into alignment, Maxwell and his color wheel, his color photographed tartan
the three images (a black-and-red image, a black-andribbon (top right), and his color photograph method (below
green image and a black-and-blue image) formed a full
right).
color image, thus demonstrating the principles of additive
color. [10]

Morality
See main: Maxwell on the soul

It has been surmised, such as by American physical economist Philip Mirowski, that Maxwell suggested that moral
laws could be modeled by a process of analogy with natural laws, base on his statement concerning “attractions of
pleasure or the pressure of constraint activity”, discussed in the context will or the will of beings. [8] This assertion
(fact checked) is based on Maxwells 1856 article “Analogies in Nature”, wherein this passage occurs. [9] This assertion
about Maxwell deriving “moral laws” in these early years contradicts his deeper religious ambivalences, such as his
1878 conviction of his belief that his “soul is an amphicheiral knot”, as expressed in his “A Paradoxical Ode.” [7]

Kinetic theory
In 1859, after reading the 1857 paper "On the Nature of the Movement, Which we call Heat" by German physicist
Rudolf Clausius, Maxwell formulated what is known as the "Maxwell distribution" of molecular velocities, which gave
the proportion of molecules having a certain velocity in a specific range. [3] This was the first ever statistical law in
physics. [4]
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Maxwell's demon
His studies of kinetic theory led him to propose the now-famous Maxwell's demon paradox in a 1867 letter to Tait. [2]

Theory of heat
In 1871, Maxwell published the first edition of his now-famous Theory of Heat, one of the first treatises on
thermodynamics. Of note, in the early editions, Maxwell had misinterpreted entropy, supposedly by relying its
description by Peter Tait in his 1868 Sketch of
Thermodynamics, and had to correct for his
mistake in later editions.

Electromagnetism
His 1873 publication A Treatise on Electricity and
Magnetism, introduced the world to Maxwell
equations, the four governing equations on the
phenomenon of electricity and magnetism.
Maxwell showed that these equations implicitly
required the existence of electromagnetic waves
traveling at the speed of light. [5]

Maxwell-Gibbs thermodynamic surface
In 1874, Maxwell constructed the first 3D
thermodynamics surface model of the three states
of existence of water. A sketch of this is famously
shown as figure 26f in the 1875 edition of this
Theory of Heat and the same diagram is also shown
on the backdrop to the 2005 Gibbs stamp.

Evolution

Left: a modern annotated version of Maxwell's famous 1874
thermodynamic surface, constructed over the course of about seven
months, from November 1874 to July 1875, based on the descriptions
of thermodynamics surfaces in American engineer Willard Gibbs' two
1873 papers on the graphical methods of thermodynamics. Right:
Maxwell's 1856 "spinning cells", or what he called “mechanical
illustrations to assist the imagination”, the precursor models to the his
eventual formulation of electromagnetic theory; seeded, in some way,
from Scottish engineering physicist William Rankine’s 1842 molecular
vortices model precursors. [8]

Maxwell seems to have presented his views on
evolution, in rather indirect ways, carrying his speculations all the way down to the atom-molecule level. [12]

Gibbs
Maxwell was the first to recognize and promote the work of Willard Gibbs around Europe.

Philosopher's paradox
In 1878-79, the year of his death, Maxwell penned a review article "Paradoxical Philosophy" and followed this up with
his last poem "A Paradoxical Ode", both outlining his views on the philosopher's paradox and the implications of
thermodynamics and conservation of energy in regards immortality, the soul, the life/death demarcation, evolution,
morality, consciousness, down to the atomic level. [7] The poem seems to have been provoked, in part, as a parting
words reaction to the Tyndall-Stewart-Tait debate.

Collected works
Maxwell published at least 47 documents (letters, articles, books, correspondence, etc.) on thermodynamics during
the years 1855 to 1878. [6]

Poetry
The following are a few noted Maxwell poetry stanzas:
“I come from empyrean fires –
From microscopic spaces,
Where molecules with fierce desires,
Shiver in hot embraces.
The atoms clash, the spectra flash,
Projected on the screen,
The double D, magnesianb,
And Thallium’s living green.”
— James Maxwell (1874), To the Chief Musician upon Nabla: A Tyndallic Ode (Ѻ) (Ѻ)

Praise | Tributes
The following are Maxwell tributes:
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“Was it god who wrote these signs?”
— Ludwig Boltzmann (1893), commentary on Maxwell’s equations (Ѻ)

“Before Maxwell, people conceived of physical reality—insofar as it is supposed to represent events in nature—as
material points, whose changes consist exclusively of motions, which are subject to partial differential equations.
After Maxwell they conceived physical reality as represented by continuous fields, not mechanically explicable, which
are subject to partial differential equations.”
— Albert Einstein (1935), The World As I See It [13]

“Maxwell was one of those once-in-a-century geniuses who perceived the physical world with sharper senses than
those around him.”
— Tom Siegfried (2006), “Maxwell and Molecules” [15]

Quotes
The following are noted quotes by Maxwell:
“The only thing which can be directly perceived by the senses is force, to which may be reduced light, heat,
electricity, sound and all the other things which can be perceived by the senses.”
— James Maxwell (1847), age 16

“All the mathematical sciences are founded on relations between physical laws and laws of numbers, so that the aim
of exact science is to reduce the problems of nature to the determination of quantities by operations with numbers.”
— James Maxwell (1856), “Faraday's Lines of Force” (Ѻ)

“But when we face the great questions about gravitation: Does it require time? Is it polar to the ‘outside of the
universe’ or to anything? Has it any reference to electricity? or does it stand on the very foundation of matter–mass
or inertia? then we feel the need of tests, whether they be comets or nebulae or laboratory experiments or bold
questions as to the truth of received opinions.”
— James Maxwell (1857), “Letter to Michael Faraday”, Nov 9 (Ѻ)

“A strict materialist believes that everything depends on the motion of matter. He knows the form of the laws of
motion though he does not know all their consequences when applied to systems of unknown complexity. Now one
thing in which the materialist (fortified with dynamical knowledge) believes is that if every motion great & small were
accurately reversed, and the world left to itself again, everything would happen backwards the fresh water would
collect out of the sea and run up the rivers and finally fly up to the clouds in drops which would extract heat from the
air and evaporate and afterwards in condensing would shoot out rays of light to the sun and so on. Of course all living
things would regrede from the grave to the cradle and we should have a memory of the future but not of the past.
The reason why we do not expect anything of this kind to take place at any time is our experience of irreversible
processes, all of one kind, and this leads to the doctrine of a beginning and an end instead of cyclical progression
forever.”
— James Maxwell (1868), “Letter to Mark Pattison”, Apr 7 (Ѻ)

“Any opinion as to the form in which the energy of gravitation exists in space is of great importance, and whoever can
make his opinion probable will have, made an enormous stride in physical speculation. The apparent universality of
gravitation, and the equality of its effects on matter of all kinds are most remarkable facts, hitherto without
exception; but they are purely experimental facts, liable to be corrected by a single observed exception. We cannot
conceive of matter with negative inertia or mass; but we see no way of accounting for the proportionality of
gravitation to mass by any legitimate method of demonstration. If we can see the tails of comets fly off in the
direction opposed to the sun with an accelerated velocity, and if we believe these tails to be matter and not optical
illusions or mere tracks of vibrating disturbance, then we must admit a force in that direction, and we may establish
that it is caused by the sun if it always depends upon his position and distance.”
— James Maxwell (1868), “Letter to William Huggins”, Oct 13 (Ѻ)

“It is of great advantage to the student of any subject to read the original memoirs on that subject, for science is
always most completely assimilated when it is in the nascent state.”
— James Maxwell (1873), A Treatise on Electricity and Magnetism (pg. xiii)

“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) [14]
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“I cannot help thinking about the immediate circumstances which have brought a thing to pass, rather than about
any ‘will’ setting them in motion. What is done by what is called myself is, I feel, done by something greater than
myself in me.”
— James Maxwell (1879), “Comment to Fenton Hort when terminally ill” [19]
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Maxwell on the soul
In geniuses on, Maxwell on the soul (Ѻ) refers to the published
statements, views, and opinions of James Maxwell on the nature, topic,
or subject of the soul and or connected topics of morality and continuity
theory.

Moral philosophy | Three laws of right action
On 14 Mar 1850, Maxwell, age 18.8, wrote the following to his classics
scholar friend Lewis Campbell, his other best-intellectual buddy,
alongside Peter Tait, from Edinburgh Academy; his first seeming
transmitted views on the nature of the soul, stimulated by his college
course in moral philosophy, at the University of Edinburgh, taught by
John Wilson: [1]
Wilson, after having fully explained his own opinions, has proceeded to
those of other great men: Plato, Aristotle, Stoics, Epicureans. He shows James Maxwell's last poem, "A Paradoxical
that Plato's proof of the immortality of the soul, from its immateriality, if Ode" (1878), opened to the statement that, as
it be a proof, proves its preexistence, the immortality of beasts and
per poetry testing views go, he believed that
his soul was an amphicheiral knot.
vegetables, and why not transmigration? (Do you remember how
Raphael tells Adam about meats and drinks in Paradise Lost ?) (Greek
Iambics, if you please.)
He quarrels with Aristotle's doctrine of the golden mean,—"a virtue is the mean between two vices,"—not
properly understanding the saying. He chooses to consider it as a pocket rule to find virtue, which it is not meant to
be, but an apophthegm or maxim, or dark saying, signifying that as a hill falls away on both sides of the top, so a
virtue at its maximum declines by excess or defect (not of virtue but) of some variable quantity at the disposal of the
will. Thus, let it be a virtue to give alms with your own money, then it is a greater virtue to pay one's debts to the full.
Now, a man has so much money: the more alms he gives up to a certain point, the more virtue. As soon as it
becomes impossible to pay debts, the virtue of solvency decreases faster than that of almsgiving increases, so that
the giving of money to the poor becomes a vice, so that the variable is the sum given away, by excess or defect of
which virtue diminishes, say I; so that Wilson garbles Aristotle,—but I bamboozle myself.
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I say that some things are virtues, others are virtuous or generally lead to virtue. Substitute goods for virtues, and it
will be more general: thus, wisdom, happiness, virtue, are goods, and cannot be in excess; but knowledge, pleasure,
and — what ? (please tell me, is it propriety, obedience, or what is it ?) lead to the other three, and are not so much
goods as tending to good; whereas particular knowledges, pleasures, and obediences may be in excess and lead to
evils. I postpone the rest of my observations to my Collection of the Metaphysical Principles of Moral Philosophy
founded on the three laws of Liberty, Equality, Fraternity, thus expressed:
1. That which can be done is that which has been done; that is, that the possibility (with respect to the agent) of an
action (as simple) depends on the agent having had the sensation of having done it. [N1]
2. That which ought to be done is that which (under the given conditions) produces, implies, or tends to the greatest
amount of good (an excess or defect in the variables will lessen the good and make evil).
3. Moral actions can be judged of only by the principle of exchange; that is (1) our own actions must be judged by the
laws we have made for others; (2) others must be judged by putting ourselves in their place.
(add discussion)

Moral philosophy | Ten parts
In circa Jun 1850, Maxwell, turning 19, in a letter to Lewis Campbell, expanded on the above three laws right action,
as follows: [3]
The only regular college science that I have thought of lately is moral philosophy. Whether it is an Oxford science I
know not ; but it must be, if not taught, at least interesting; so I purpose to fill up this letter with unuttered thoughts
(or crude), which, as they are crammed into words, may appear like men new waked from sleep, who leap in
confusion into one another's breeches, hardly fit to be seen of decent men. Then think not my words mad if their
clothes fit them not, for they have not had an opportunity of trying them on before.
There are some moral philosophers whose opinions are remarkable for their general truth and good sense, but
not for their utility, fixity, or novelty. They tell you that in all your actions pm ought to be virtuous, that benevolence
is a virtue, that lawful rulers ought to be obeyed, that a man should give ear to his conscience. Others tell you of
unalterable laws of right and wrong, of eternal truth and the everlasting fitnesses of things. Others of the duty of
following nature, of every virtue between two vices (Aristotle), and of the golden mean. That a man should do what is
best on the whole (1) for himself; (2) for other men only, and not himself; (3) for the whole universe, including
himself, and so on.
Now I think that the answers to the following questions should be separate parts of moral philosophy:
1. What is man? This is the introduction, and is called statically or proper Metaphysics.
2. What are the laws of human action? Action being all that man does—thought, word, deed.
3. What are the motives of human actions?
4. What actions do men perform in preference to what others, and why?
5. What is the principle by which men judge some actions right, others wrong?
6. What do particular men think of this principle? What are their doctrines?
7. What is the best criticism of right and wrong, or what (to us) is absolute right?
8. What are the best motives of human actions?
9. How are these motives to be implanted without violating the laws of human action?
10. What might, or rather what will, mankind become after this has been effected?
Moral philosophy differs from natural philosophy in this, that the more new things we hear of in natural philosophy
the better; but in moral philosophy the old things are best, so that a common objection to moral philosophy is that
everybody knows it all before. If a man tells yon that tyranny and anarchy are bad things, and that a just and lawful
government is a good thing, it sounds very fine, but only means that when men think the government bad from
excess or defect they give it the name of tyranny and anarchy. The ancient virtue of Tyrannicide was a man's
determination to kill the king whenever he displeased him. Thus it is easy to call a dog a bad name to beat him for.
But there are other parts of moral philosophy in which there are differences of opinion, such as the nature of
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selfishness, self-love, appetites, desires, and affections, disinterestedness (what a word for a rush at!), which belong
to the first three questions, and so on. I have told you something (pp. 84-85) of three laws which I had been
considering. In all parts of moral philosophy these three laws seem to meet one, and in each system of Morals they
take a different form. Now, that I might not deceive myself in thinking that I was safe out of the hands of the
philosophers who argue these matters, I have been looking into the books of Moralists the most opposed to one
another, to see what it is that makes them differ, and wherein they agree. The three principles concerning the nature
of man are continually changing their shape, so that it is not easy to catch them in their best shape. Nevertheless:
Lemma: Metaphysics.—A man thinks, feels, and wills, and therefore Metaphysicians give him the three faculties
of cognition, feeling, and conation.
Cognition is what is called Understanding,- and is most thought of generally. Feelings are pleasures, pains,
appetites, desires, aversions, approval and disapproval, love, hate, and all affections.
Conations are acts of will, whatever they be.
Now to move a man's will it is necessary to move his affections. (How? Wait !) For no convictions of the
understanding will do, for a man does what he likes to do, not what he believes to be best for himself or others. The
feelings can only be moved by notions coming through the understanding, for cognition is the only inlet of thoughts.
Therefore, although it can be proved that self-love leads to all goodness, or, in other words, that goodness is
happiness, and self loves happiness, yet it can also be proved that men are not able to act rightly from pure self-love;
so that though self-love is a very fine theoretical principle, yet no man can keep it always in view, or act reasonably
upon it. Now, most moralists take for granted that the end which men, good or bad, pursue is their own happiness,
and that happiness, false or true, is the motive of every action, and that it is the only right motive. Others say that
benevolence is the only virtue, and that any action not done expressly for the good of others is entitled to no praise.
Most of the ancients, and Hobbes among the moderns, are of the first opinion. Hutcheson and Brown (I think)
are of the second, and call the first selfish Philosophers and the selfish school. A few consider benevolence to the
whole universe as the proper motive of every action, but they all (says Macintosh) confound men's motives with the
criterion of right and wrong, the reason why a thing is right, and that which actually causes a man to do it. In every
book on Moral Philosophy some reference is made to that precept or maxim, which is declared to be the spirit of the
law and the prophets (see Matt. vii. 12), and the application of it is a good mark of the uppermost thoughts or mode
of thinking of the author.
Hobbes lays down as the first agreement of men to secure their safety, that a man should lay down so much of
his natural liberty with respect to others, as he wishes that other men should to him. Hobbes having shown that men,
in what the poets and moralists call a state of nature (that is, of equality and liberty, and without government), must
be in a state of war, every man against every other, and therefore of danger to every man, deduces the obligation of
obeying the powers that be from the necessity of Power to prevent universal war. Adam Smith's theory of Moral
Sentiments (which is the most systematic next to Hobbes) is that men desire others to sympathise with them, and
therefore do those things which may be sympathised with; that is, as Smith's opponents say, men ought to be guided
by the desire of esteem and sympathy. Not so. Smith does not leave us there, but I suppose you have read him, as he
is almost the only Scotch Moral Philosopher.
As it is Saturday night I will not write very much more. I was thinking to-day of the duties of [the] cognitive
faculty. It is universally admitted that duties are voluntary, and that the will governs understanding by giving or
withholding Attention. They say that Understanding ought to work by the rules of right reason. These rules are, or
ought to be, contained in Logic; but the actual science of Logic is conversant at present only with things either
certain, impossible, or entirely doubtful, none of which (fortunately) we have to reason on. Therefore the true Logic
for this world is the Calculus of Probabilities, which takes account of the magnitude of the probability (which is, or
which ought to be in a reasonable man's mind). This branch of Math., which is generally thought to favour gambling,
dicing, and wagering, and therefore highly immoral, is the only "Mathematics for Practical Men," as we ought to be.
Now, as human knowledge comes by the senses in such a way that the existence of things external is only inferred
from the harmonious (not similar) testimony of the different senses, Understanding, acting by the laws of right
reason, will assign to different truths (or facts, or testimonies, or what shall I call them) different degrees of
probability. Now, as the senses give new testimonies continually, and as no man ever detected in them any real
inconsistency, it follows that the probability and credibility of their testimony is increasing day by day, and the more a
man uses them the more he believes them. What is believing? When the probability (there is no better word found)
in a man's mind of a certain proposition being true is greater than that of its being false, he believes it with a
proportion of faith corresponding to the probability, and this probability may be increased or diminished by new
facts. This is faith in general. When a man thinks he has enough of evidence for some notion of his he sometimes
refuses to listen to any additional evidence pro or con, saying, "It is a settled question, probatis probata; it needs no
evidence; it is certain." This is knowledge as distinguished from faith. He says, "I do not believe; I know." "If any man
thinketh that he knoweth, he knoweth yet nothing as he ought to know." This knowledge is a shutting of one's ears to
all arguments, and is the same as "Implicit faith" in one of its meanings. "Childlike faith," confounded with it, is not
credulity, for children are not credulous, but And out sooner than some think that many men are liars. I must now to
bed, so good night; only please to write when you get this, if convenient, and state the probability of your coming
here. We perhaps will be in Edinburgh when the Wise men are there.
(add discussion)
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Maxwell’s great plan
On 7 Mar 1852, Maxwell, age 20.8, in a letter to Lewis Campbell, gave the following draft outline of his so-named
“great plan”: [6]
“My great plan, which was conceived of old, and quickens and kicks periodically, and is continually making itself more
obtrusive, is a plan of Search and Recovery, or Revision and Correction, or Inquisition and Execution, etc.
The Rule of the Plan is to let nothing be willfully left unexamined. Nothing is to be holy ground consecrated to
Stationary Faith, whether positive or negative. All fallow land is to be ploughed up, and a regular system of rotation
followed. All creatures as agents or as patients are to be pressed into the service, which is never to be willingly
suspended till nothing more remains to be done; i.e. till A.D. + oo.
The part of the rule which respects self-improvement by means of others is: “Never hide anything”, be it weed or
no, nor seem to wish it hidden. So shall all men passing by pluck up the weeds and brandish them in your face, or at
least display them for your inspection (especially if you make no secret of your intention to do likewise). (I speak not
here literally of the case of those who revise each other's faults every night, and quarrel before the month is out, but
you did not so misunderstand me.)
Again I assert the Right of Trespass on any plot of Holy Ground which any man has set apart (as the rustics did
their Gude-man's Rig) to the power of Darkness. Such places must be exorcised and desecrated till they become
fruitful fields. Again, if the holder of such property refuse admission to the exorcist, he ipso facto admits that it is
consecrated, and that he fears the power of Darkness. It may be that no such darkness really broods over the place,
and that the man has got a habit of shutting his eyes in that field, which makes him think so.
Now I am convinced that no one but a Christian can actually purge his land of these holy spots. Any one may
profess that he has none, but something will sooner or later occur to everyone to show him that part of his ground is
not open to the public. Intrusions on this are resented, and so its existence is demonstrated. Now, I do not say that
no Christians have enclosed places of this sort. Many have a great deal, and everyone has some. No one can be sure
of all being open till all has been examined by competent persons, which is the work, as I said before, of eternity. But
there are extensive and important tracts in the territory of the scoffer, the Pantheist, the Quietist, Formalist,
Dogmatist, Sensualist, and the rest, which are openly and solemnly Tabooed, as the Polynesians say, and are not to
be spoken of without sacrilege.
Christianity—that is, the religion of the Bible—is the only scheme or form of belief which disavows any
possessions on such a tenure. Here alone all is free. You may fly to the ends of the world and find no God but the
Author of Salvation. You may search the Scriptures and not find a text to stop you in your explorations. You may read
all History and be compelled to wonder but not to doubt.
Compare the God of Abraham, Isaac, and Jacob with the God of the Prophets and the God of the Apostles, and
however the Pantheist may contrast the God of Nature with the "Dark Hebrew God," you will find them much liker
each other than either like his.
The Old Testament and the Mosaic Law and Judaism are commonly supposed to be "Tabooed" by the orthodox.
Sceptics pretend to have read them, and have found certain witty objections and composed several transcendental
arguments against "Hebrew O' Clo'," which too many of the orthodox unread admit, and shut up the subject as
haunted. But a Candle is coming to drive out all Ghosts and Bugbears. Let us all follow the Light.”
(add discussion)
Of note, on this quote, creationist (Ѻ) Ian Hutchinson (1998) does battle with materialist Ian Tolstoy (1981), asserting
that Tolstoy’s opinions were off, in some way. [7]

Origin of evil | Objective vs subjective evil
On 20 Mar 1852, Maxwell, in a letter to Lewis Campbell, on the subject of “objective evil” (see: objective morality) vs
“subjective evil” (see: subjective morality), had the following to say: [5]
“After Chapel I was at Litchfield's, where he, Farrar, Pomeroy, and Blakiston, discussed eternal punishment from 8 to
12. Men fall into absurdity as soon as they have settled for themselves the question of the origin of evil. A man whose
mind is "made up" on that subject is contradictory on every other; one day he says that the man that can be happy in
such a world is a brute, and the next day that if a man is not happy here he is a moping fool. At last they assert the
Cretan dilemma, that if a man says that man is ignorant and foolish, it was ignorant and foolish to say so. Solomon,
they say, was used up when he wrote Ecclesiastes, and said "all is vanity" in a relative sense, having himself been so.
Solomon describes the search after happiness for its own sake and for the sake of possession. It is as if a strong man
should collect into his house all the beauty of the world, and be condemned to look out of the window and marvel
that no good thing was to be seen. "No man can eat his cake and have it." I would add that what remains till
tomorrow will stink.
As for evil being unripe good, I say nothing with respect to objective evil, except that it is a part of the universe
which it may be the business of immortal man to search out forever, and still see more beyond. We cannot
understand it because it is relative, and relative to more than we know. But subjective evil is absolute; we are
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conscious of it as independent of external circumstances; its physical power is bounded by our finitude, bodily and
mental, but within these its intensity is without measure. A bullet may be diverted from its course by the medium
through which it passes, or it may take a wrong one owing to the unskillfulness of the shooter, or the intended victim
may change his place; but all this depends, not on the will of the shooter, but on the ignorance of his mind, the
weakness of his body, the resistance of inert matter, or the subsequent act of another agent; the bullet of the
murderer may be turned aside to drive a nail, or what not, but his will is independent of all this, and may be judged at
once without appeal.”
(add discussion)

Other
In 1856, Maxwell, in his “Analogies in Nature”, (add) In 1878, Maxwell penned his last poem “A Paradoxical Ode”,
wherein he stated that his soul is an amphicheiral knot. American physical economist Philip Mirowski (1989) asserts
that Maxwell, in his “Analogies in Nature”, suggested that moral laws could be modeled by a process of analogy with
natural laws, based on his statement concerning “attractions of pleasure or the pressure of constraint activity”,
discussed in the context will or the will of beings. [3]

Quotes
The following are related quotes:
“Activity requires objectivity. If people’s souls are made to go through maneuvers before a mirror, they get
hypochondriac. Objectivity alone is favorable to the free circulation of the soul.”
— James Maxwell (1852), “Letter to Lewis Campbell”, Feb 10 [4]

“Have you seen Nageli in Nature? He is of the school which supposes that we think as well as we do is the result of
the deliberations of n plastidule souls in every one of the α molecules of us. Now if m Masters of Arts, sleeping within
r of Great St Mary constitute the Electoral Roll, the wisdom of the soul of that Roll must be mnα times that of a
plastidule soul. The acts of the Roll are on record. Calculate the wisdom 1st of an MA 2nd of a plastidule soul. dp/dt.”
— James Maxwell (1877), “Letter to Peter Tait”, Dec 12 (Ѻ)

Notes
N1. Maxwell often insisted on this in conversation, with especial reference to our command of the muscles
depending on experience of the muscular sense. [1]
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Maxwell's demon
In scientific demons, Maxwell’s demon is a hypothetical
creature or “very observant and neat-fingered being”,
conceived in an 1867 thought experiment by Scottish
physicist James Maxwell, that is able to open a
frictionless trapdoor between two chambers of gas
particles at different temperatures in such a manner that
it could intelligently sort the particles by speed, thus
moving heat, without the expenditure of work, from cold
body to a hot body in contradiction to the second law of A generic mockup of Maxwell's demon (1871 version), shown
thermodynamics.
in green, who operates a trapdoor between two compartments

Letter to Tait | 1867

such as to let the fast moving particles pass from compartment
A to B, thus producing a temperature difference without the
expenditure of work, thus violating the second law.

The creature, as it was originally, was first enunciated by
Scottish physicist James Maxwell in a 11 Dec 1867 letter to Scottish physicist Peter Tait, wherein he states: [1]

“To pick a hole–say in the 2nd law of Ωcs, that if two things are in contact the hotter cannot take heat from the colder
without external agency.
Now let A & B be two vessels divided by a diaphragm and let them contain elastic molecules in a state of
agitation which strike each other and the sides. Let the number of particles be equal in A & B but let those in A have
equal velocities, if oblique collisions occur between them their velocities will become unequal & I have shown that
there will be velocities of all magnitudes in A and the same in B only the sum of the squares of the velocities is greater
in A than in B.
When a molecule is reflected from the fixed diaphragm CD no work is lost or gained.
If the molecule instead of being reflected were allowed to go through a hole in CD no work would be lost or
gained, only its energy would be transferred from the one vessel to the other.
Now conceive a finite being who knows the paths and velocities of all the molecules by simple inspection but
who can do no work, except to open and close a hole in the diaphragm, by means of a slide without mass.
Let him [demon] first observe the molecules [in compartment] A and when he sees one coming the square of
whose velocity is less than the mean square velocity of the molecules in B let him open the hole and let it go into B.
Next let him watch for a molecule of [compartment] B, the square of whose velocity is greater than the mean square
velocity in A, and when it comes to the hole let him draw the slide and let it go into A, keeping the slide shut for all
other molecules.”

Letter to Strutt | 1870
In a 6 Dec 1870 letter to John Strutt, Maxwell states: [16]
“For if there is any truth in the dynamical theory of gases the different molecules in a gas at uniform temperature are
moving with very different velocities. Put such a gas into a vessel with two compartments [A and B] and make a small
hole in the wall about the right size to let one molecule through. Provide a lid or stopper for this hole and appoint a
doorkeeper, very intelligent and exceedingly quick, with microscopic eyes but still an essentially finite being.
Whenever he sees a molecule of great velocity coming against the door from A into B he is to let it through, but if
the molecule happens to be going slow he is to keep the door shut. He is also to let slow molecules pass from B to A
but not fast ones ... In this way the temperature of B may be raised and that of A lowered without any expenditure of
work, but only by the intelligent action of a mere guiding agent (like a pointsman on a railway with perfectly acting
switches who should send the express along one line and the goods along another).
I do not see why even intelligence might not be dispensed with and the thing be made self-acting. Moral The 2nd
law of Thermodynamics has the same degree of truth as the statement that if you throw a tumblerful of water into
the sea you cannot get the same tumblerful of water out again.”

Theory of Heat | 1871
The demon was detailed in a fuller manner in Maxwell’s famous 1871 book Theory of Heat in a short chapter section
entitled “Limitation of the Second Law of Thermodynamics” in which he states that in a system enclosed in an
envelope which permits neither volume change nor the passage of heat, in which the temperature and pressure are
uniform, it is "impossible to produce any inequality of temperature or pressure without the expenditure of work".
This statement, according to Maxwell, is one of the best established facts in thermodynamics and is called the second
law of thermodynamics. On this platform, Maxwell lays out the following thought experiment: [2]
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“If we conceive of a being whose faculties are so sharpened that he can follow every molecule in its course, such a
being, whose attributes are as essentially finite as our own, would be able to do what is impossible to us. For we have
seen that molecules in a vessel full of air at uniform temperature are moving with velocities by no means uniform,
though the mean velocity of any great number of them, arbitrarily selected, is almost exactly uniform. Now let us
suppose that such a vessel is divided into two portions, A and B, by a division in which there is a small hole, and that a
being, who can see the individual molecules, opens and closes this hole, so as to allow only the swifter molecules to
pass from A to B, and only the slower molecules to pass from B to A. He will thus, without expenditure of work, raise
the temperature of B and lower that of A, in contradiction to the second law of thermodynamics.”

Thomson's demon namesake | 1874
See main: Scientific demon

The term demon, to note, was never used by Maxwell. The actual term “demon” was first introduced by British
physicist William Thomson in his 1874 article “Kinetic Theory of the Dissipation of Energy”, who states in a footnote:
[10]
“The definition of a ‘demon’, according to the use of this word by Maxwell, is an intelligent being endowed with free
will, and fine enough tactile and perceptive organization to give him the faculty of observing and influencing
individual molecules of matter.”
Later, Thomson elaborated on the demon in his 1879 lecture “The Sorting Demon of Maxwell”. [9] In this lecture, in
commentary on the demon, Thomson stated that “the conception of the ‘sorting demon’ is purely mechanical … It
was not invented to help us deal with questions regarding the influence of life and of mind on the motions of
matter.” [3]

Concerning Demons | 1876
In circa 1876, Maxwell sent a undated note to letter entitled ‘Concerning Demons’ to his associate Scottish physicist
Peter Tait, which contains the following: [14]
Concerning Demons
1. Who gave them this name? Thomson.
2. What were they by nature? Very small BUT lively beings incapable of doing work but able to open and shut valves
which move without friction or inertia.
3. What was their chief end? To show that the 2nd Law of Thermodynamics has only a statistical certainty.
4. Is the production of an inequality of temperature their only occupation? No, for less intelligent demons can
produce a difference while stopping all those going the other way. This reduces the demon to a valve. As such a value
him. Call him no more a demon but a valve like that of the hydraulic ram, suppose.

Exorcisms
In the decades to follow Maxwell’s thought experiment, it soon became clear that such a creature contradicts the
second law. It was a puzzle that needed solution. The first exorcism of the demon came from Polish statistical
physicist Marian Smoluchowski who in 1912, in a lecture entitled “Experimentally Verifiable Molecular Phenomena
that Contradicts Ordinary Thermodynamics", argued that thermal fluctuations would prevent any automatic device
from operating successfully as a Maxwell demon. [7] In other words, because of Brownian movement, the door
would heat up and begin to vibrate, from the gas molecules colliding against it, and would cease to work as a oneway valve. [1] In 1929, Hungarian-American physicist Leó Szilárd devoted his thesis “On the Increase of Entropy in a
Thermodynamical System by the Action of Intelligent Beings” to Maxwell’s demon, noting that the demon would
require the use of information. [1] In 1951, French physicist Léon Brillouin, in his “Maxwell’s Demon Cannot Operate:
Information and Entropy”, is said to have exorcized Maxwell’s demon by showing that, to operate properly, it need
information about the position and velocities of the molecules. Subsequently, in an isolated, isochoric (constant
volume) system with a uniform temperature, the demon can only see black body radiation and therefore cannot
operate its valve. The situation, however, may be altered by letting external radiation penetrate the system, thus
allowing the demon to “see” the molecules. Hence, for the demon to operate, it will need an external energy source.
Said another way, to get the information needed, according to the second law, the demon will consume more
negentropy than it will create by working the valve. [8]

Influence
In 1909, American physical historian Henry Adams used the demon in his manuscript The Rule of Phase Applied to
History. Maxwell’s conception of a “sorting demon” also influenced American mathematical child prodigy William
James Sidis in the publication of his 1920 The Animate and the Inanimate. [4] In literature thermodynamics,
Maxwell’s demon appears in American author Thomas Pynchon’s novels, The Crying of Lot 49 and Gravity's Rainbow.
In computer science thermodynamics, Maxwell's demon is currently a hot topic, particularly in information theory,
popularized greatly by the book Maxwell's Demon, having a 1990 first edition and a 2002 second edition titled
Maxwell's Demon 2: Entropy, Classical and Quantum Information, Computing (shown adjacent), by authors Harvey
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Leff and Andrew Rex. [6]

Literature thermodynamics
Polish writer Stanislaw Lem (1921-2006) employs an information theory type of demon in his 1965 The Cyberiad, as
what he calls a “demon of the second kind”, that recognizes when molecules form words, that the demon writes
down with a diamond-tipped pen. [13] American writer Thomas Pynchon employs a Maxwell's demon in his novels.

Depictions
The following are a collection of Maxwell demon image depictions:

A 2008 rendition of the Szilard demon (or
Szilard’s heat engine), according to which a
chamber of volume V contains a onemolecule gas, which can be found in either
the right or the left part of the box. (a)
Initially, the position of the molecule is
unknown. (b) Maxwell’s demon inserts a
partition at the center and observes the
molecule to determine whether it is in the
right or the left hand side of the partition.
He records this information in his memory.
(c) Depending on the outcome of the
measurement (which is recorded in his
memory), the demon connects a load to the
partition. If the molecule is in the right part
as shown in the figure, he connects the load
to the right hand side of the partition. (d)
The isothermal expansion of the gas does
work upon the load, whose amount is kT ln
2. [15]

A 2010 Escher house, built of
polystyrene beads, with a
perpetual motion water wheel
being run by a Maxwell’s demon.
[12]

A Russian-drawing of a Maxwell demon.
[11]

Harvey Leff and Andrew Rex's 2002
depiction of James Maxwell and his A Maxwell's demon comic.
demon. [6]

Other

Hungarian-American physicist Leó Szilárd's
1929 interpretation of Maxwell's demon as
an entity (Szilard's demon) that would need
a light source to measure the position of
each particle.
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In 1967, English physicist Werner Ehrenberg published a ten page essay entitled "Maxwell's Demon". [17]

See also
● Laplace’s demon
● Szilard’s demon
● Louis Filon
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In equations, Maxwell’s equations are []

Overview
The following are the four condensed Maxwell equations:
Equation

Formulator

Name

Carl Gauss;
Maxwell
Carl Gauss;
Maxwell
Michael
Faraday;
Maxwell
Andre Ampere;
Maxwell
where D is the displacement current, E is the electric field, B is the magnetic flux density, H is the magnetic field
strength, ρ is the free charge density, and J is the free current density. In 2004, American science historian Robert
Crease, stimulated by Graham Farmelo’s 2002 eleven equation list, wrote an article in Physics World entitled “The
Greatest Equations Ever” in which he asked readers to send in their shortlists of great equations, explaining why their
nominations belonged on the list and why, after which he received about 120 responses, proposing about 50
different equations. [1] The poll results were published in a followup article, which showed Maxwell's equations and
the Euler equation topped the poll. The top 20 greatest equations are show below, listed in order of the number of
people who proposed them: first two received about 20 mentions each out of a total of about 120; the rest received
between two and 10 each. [2]

Quotes
The following are related quotes:
“Was it a god that wrote these signs, revealing the hidden and mysterious forces of nature around me, which fill my
heart with quiet joy?”
— Ludwig Boltzmann (1893), commentary (Ѻ) on Maxwell’s equations; inspired by opening monologue of Goethe’s Faust

“I saw that it was great, greater and greatest, with prodigious possibilities in its power. I was determined to master
the book and set to work … It took me several years before I could understand as much as I possibly could. Then I set
Maxwell aside and followed my own course. And I progressed much more quickly”
— Oliver Heaviside (1918), person who condense Maxwell’s equations with 20 variables down to just two equations in two
variables
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Maxwell’s relations
In thermodynamics, Maxwell’s relations, Maxwell’s reciprocal relations, or Maxwell’s equations (not to be confused
with Maxwell’s field equations) are sets of partial differential equations that can be derived if one takes the partial
derivative of the Pfaffian form of one of state equations for the thermodynamic potentials or other exact differential
state equations. The four main Maxwell relations are: [1]
Relation

Derived from

Name
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Maxwell internal energy relation

Maxwell enthalpy relation

Maxwell isothermal-isochoric free
energy relation
Maxwell isothermal-isobaric free
energy relation
There are, however, more
relations than this. [4]

Etymology
The name Maxwell’s relations,
according to Polish-born
American thermodynamicist
Joseph Kestin, was assigned to
Scottish physicit James Maxwell
because he was the first who
succeeded in writing down
expressions that make the partial
derivative relationships explicit.
[2] The publication would seem
to have been Maxwell’s Theory of
Elementary graphical derivation of the Maxwell isothermal-isobaric free energy relation.
Heat, although this remains to be [2]
determined. Moreover, the name
of the person who used the name “Maxwell’s relations” or Maxwell’s equations” needs to be tracked down. [3]

Value
The interest in Maxwell’s equations, according to French thermodynamics lexicographer Pierre Perrot, is that they
lead to the partial derivative of entropy as a function of physical quantities, such as pressure, volume, and
temperature, which can be directly measured by experiment in the laboratory [1]

See also
● Maxwell’s demon
● Maxwell’s thermodynamic surface
● Maxwell-Boltzmann distribution
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In thermodynamics, Maxwell’s thermodynamic
surface is a famous three-dimensional plaster surface
showing the various states of existence of a
theoretical substance, modeled on water, namely gas,
liquid, solid, states, and critical point, mapped on a
Cartesian coordinates plot of the entropy (x), volume
(y), and energy (z) of the body, made by Irish physicist
James Maxwell, constructed over the course of about
seven months, from November 1874 to July 1875,
based on the descriptions of thermodynamics
surfaces in American engineer Willard Gibbs' two
1873 papers on the graphical methods of
thermodynamics. The "water sculpture" as it has been
called was constructed in Cambridge and famously
sent to Gibbs in 1875 as a gift of appreciation for his
graphical work. [1] As summarized by American
science historian Martin Klein in 1983: [20]
“Maxwell expressed his appreciation of Gibbs’
thermodynamic surface by constructing a model of it
for water and sending a cast of it to Gibbs and
included a fourteen-page discussion of Gibbs surface
Maxwell's thermodynamic surface, at Cambridge University, with
in the 1875 edition of his textbook.”
2007 overlay annotation added on by American engineer Ronald
Kriz. [5]

Gibbs ‘graphical method’, as Maxwell called it,
involved a three-dimensional mental model comparable to what we would now call a surface plot a kind of 3D
boundary surface graph showing a number of points covering an undulating surface with rises and depressions like
small mountains, hills and valleys. As each point on the surface (representing a particular conditions of temperature,
volume, and pressure) moves over the surface plot, the conditions change (change of state) in certain predictable
ways, giving a deep understanding of the behavior of the complex system based on being able to visualize the
complex shape. [10]

Synonyms
Most refer to this sculpture made by Maxwell as Maxwell's thermodynamic surface. Maxwell called it "Gibbs'
thermodynamics surface", among other names; others refer to it as a water statue, a water-substance surface, or
thermodynamic surface for water, a "plaster cast showing the showing the thermodynamic properties of water"
among other variants.

Overview
On his water 'statue', as some have called it, Maxwell located areas where the liquid, vapor, and solid phases coexist,
areas where two phases can coexist, and a triangle representing coexistence of all three phases. On the surface of the
model, Maxwell carved contours of constant pressure and temperature, as dictated by the equations of the first main
principle and second main principle. [9] The surface embodies a number of complex core aspects of thermodynamics
in respect to equilibrium. In the words of Gibbs biographer American engineer Lynde Wheeler: [1]
“It is impossible to describe this thermodynamic surface in detail without considerable prolixity and use of the
notions and terms of higher geometry.”
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The molded shape depicts the geometry of the three-dimensional
thermodynamic surface of the various states of existence of water:
solid, liquid, or gas, shown on Cartesian coordinates of the entropy
(x), volume (y), and energy (z) of the body. [2] In total Maxwell
made three surfaces, or possibly six (as discussed below), one he
sent to Gibbs at Yale (where it resides currently on display in a
glass case outside the Yale University physics department), the
other two remained at Cambridge University, held presently by the
Museum at the Cavendish Laboratory at Cambridge, one as
pictured adjacent. [5] A step-by-step 2008 poster overview of the
construction of Maxwell’s surface was compiled by American
engineer Ronald Kriz. [12]

Thomson’s thermodynamic surface
In 1871, James Thomson constructed a plaster pressure-volumetemperature plot, based on data for carbon dioxide collected by
Thomas Andrews. [22] In July 1871, James Maxwell was writing his
Scottish engineer James Thomson's 1871
Theory of Heat and ruminating on a “question that had puzzled
thermodynamics surface model, on display at the
Hunterian Museum and Art Gallery, University of
him”, as Carlo Cercignani reports, in respect to Thomas Andrews’
Glasgow; possibly a precursor or influence to
results on the continuity of liquid and gaseous states, and was
Maxwell's thermodynamic surface.
corresponding with James Thomson, elder brother of William
Thomson, and colleague of Andrews in Belfast, who suggested that
the isothermal curves for a fluid below its critical temperature, for the transition from the gaseous to the fluid state
to be possible—in the traditional pressure-volume diagram—should really show a minimum and maximum rather
than a straight line segment parallel to the volume axis, as showed by Andrews’ data. In 1873, after reading Gibbs’
graphical thermodynamics papers, Maxwell found solution to his query, and thereafter made his thermodynamic
surface, which he then mailed to Gibbs as a thank-you present, as discussed further below. [23]

Model substance: fictitious,

imaginary, or water?

The question of what substance, whether water, fictitious, or imaginary, Maxwell sculpted and sent to Gibbs is a bit
of a mystery. Historically, the surface has always been considered to have been a sculpture of the various states of
water, as is exemplified by Gibbs’ biographer Muriel Rukeyser 1942 naming of it as a plaster surface a “statue of
water” as well as Yale physicist and Gibbs' biographer Lynde Wheeler 1951 definition of it as a “thermodynamic
surface for water”. Maxwell's first mention of his surface is found in a November 1874 letter to English chemist
Thomas Andrews, concerning the experimental results of his noted article “On the Continuity of the Gaseous and
Liquid States of Matter” (1869), an article also cited by Gibbs (1873), Maxwell gives indication that he has made a
‘clay model of a fancy surface’: [15]
“Are the numerical results of your former experiments on CO2 published anywhere except in the Philosophical
Transactions [1869]? I have just finished a clay model of a fancy surface, showing the solid, liquid, and gaseous
states, and the continuity of liquid and gaseous states. I am afraid that even CO2 would not make a very compact
model if worked true to scale. But the data as to specific heat in the liquid and solid states are wanting, and also the
latent heat of fusion and evaporation.”
In February 18th, 1875 letter to Gibbs, English mathematician Alexander Freeman wrote: [3]
“You will be gratified to hear that Prof. Maxwell has made a clay model of your thermodynamic surface wherein
entropy, energy, and volume are the three coordinates, and is able to explain a great deal by it.”
In a July 8th, 1875 letter to Irish engineer James Thomson, Maxwell seems to have indicated that Thomson may have
been in the process of making his own cast, suggesting that such models will be displayed in a special glass case at the
Cavendish Laboratory: [18]
“It will give me great pleasure to receive on the part of the Cavendish Laboratory a cast of your thermodynamic
model with lines marked on it. We know have got an excellent case with a glass front containing an thermometer by
II Gonfio (before 1640, Wollastons optical and thermal apparatus, and others, and we shall have a special place for
models such as yours. I enclosed a rough sketch of the lines of Gibbs’ surface, co-ordinates volume [x], entropy [y],
energy [z], in an imaginary substance in which the principle features of the substance can be represented on a
convenient scale.”
This sketch is depicted below, the coloring of which Maxwell goes into some detail explaining their mathematical and
thermodynamic meanings: [14]
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Dark-scale photo of Maxwell's sculpture. [14]

In a follow-up July 15th, 1875 letter to Thomas Andrews, Maxwell comments: [6]
"I think you know Prof. J. Willard Gibbs' graphical methods in thermodynamics. Last winter I made several attempts
to model the surface which he suggests, in which the three coordinates are volume, entropy and energy. The
numerical data about entropy can only be obtained by integration from data which are for most bodies very
insufficient, and besides it would require a very unwieldy model to get all the features, say of CO2, well represented,
so I made no attempt at accuracy, but modeled a fictitious substance, in which the volume is greater when solid than
when liquid; and in which, as in water, the saturated vapor becomes superheated by compression. When I had at last
got a plaster cast I drew on it lines of equal pressure and temperature, so as to get a rough motion of their forms.
This I did by placing the model in sunlight, and tracing the curve when the rays just grazed the surface... I send you a
sketch of these lines..."
As to the date and details of the statue that Gibbs actually received
from Maxwell, the corroborating documentation seems to have
disappeared, and moreover there seems to have been a certain
amount of mystery surrounding the details of this package. In the 1909
“Josiah Willard Gibbs and His Relation to Modern Science”, for
example, American science historian Fielding Garrison indicates that
possibly up to six statues were made by Maxwell and that in his typical
riddled correspondence style (see for example the origin of the symbol
θ∆ics) that a certain amount of playful mystery accompanied the
sending of each statue to its new host: [19]
“Copies of this model were distributed by Maxwell evidently with a
certain amount of playful mystery, for each recipient thought that he
was the happiest possessor of (at most) three. The writer knows of at
six at least, and possibly there are more.”
Gibbs’ 1942 biographer Muriel Rukeyser, following her prolonged study
of the Gibbs archives material at Yale, specifically states:
“The statue which Clerk Maxwell sent to Willard Gibbs was a statue of
water.”

One of Maxwell’s thermodynamic surfaces
at the National Museums Scotland. (Ѻ)

In 1951, however, Gibbs biographer, Yale physics professor Lynde Wheeler, specifically states:
“There is no record of Maxwell’s having corresponded with Gibbs on this (or any other) occasion, although one would
expect that his gift of the model of the thermodynamic surface would have been accompanied by a letter of
transmittal. This was either lost in transit or mislaid by Gibbs, as no such letter is included in the volume of his
correspondence assembled by his brother-in-law nor did Gibbs ever allude to it as far as is known.”
From these various letters and opinions, which outline the view that: Maxwell had originally had "made several
attempts to model the surface"; that he finished making a (likely first-draft) clay model surface in November (1874);
that he was communicating news of the sculpture to Freeman (and thus to Gibbs) in February (1875); that he made
detailed color-coded three-dimensional sketch of the model by July 8th (1875); that he had added grooved
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isothermal and isochoric lines to the model by July 15th (1875); and that he made three physical models in total, if
not six or more.

Free energy | available

energy

The idea of Gibbs' "free" energy, according to the 2009 views of American engineer Ronald Kriz, is often used in
equations but not fundamentally understood as originally developed by Gibbs as a geometric property used to
describe triple point thermodynamic processes. Understanding is often disguised by demonstrating use of equations.
To understand Gibbs free energy, according to Kriz, it is first necessary to understand Gibbs' original thermodynamic
(3D) U-S-V surface. After studying how Maxwell created this surface, the relationship of triple point thermodynamic
processes associated with Gibbs' free energy can be fundamentally understood as original proposed by Gibbs without
equations. [11] One should also note that Gibbs never used the term “free energy” but instead used the term
“available energy” (graphically signified by section AB, figure 3, below); the former term arising from the 1882 paper
“The Thermodynamics of Chemical Processes” by German physicist Hermann Helmholtz, who commented on the
earlier graphical work of Gibbs.

Overview | short

history

In 1873, American engineer Willard Gibbs published his first thermodynamics
paper, “Graphical Methods in the Thermodynamics of Fluids”, in which Gibbs
uses the two coordinates of the entropy and volume to represent the state of
the body. [3] In his second follow-up paper, “A Method of Geometrical
Representation of the Thermodynamic Properties of Substances by Means of
Surfaces”, published later that year, Gibbs added in the third coordinate of the
energy of the body, as shown in the following three diagrams, albeit mostly
described via equations and verbally. [4]
To go though one example, of the difficulty involved in conceptualizing,
three-dimensionally, Gibbs' logic, figure 3 (below middle), according to Gibbs,
shows a plane perpendicular to the axis of v (volume) and passing through point
A, which represents the initial state of the body. MN is the section of the
Gibbs 1873 figure 1.
surface of dissipated energy. Qε and Qη are sections of the planes η = 0 and ε =
0, and therefore parallel to the axes of ε (internal energy) and η (entropy), respectively. AD and AE are the energy and
entropy of the body in its initial state, AB and AC its available energy (Gibbs free energy) and its capacity for entropy
(the amount by which the entropy of the body can be increased without changing the energy of the body or
increasing its volume) respectively:

In short, above (left) we have American engineer Willard Gibbs' 1873 figures two and three (above left and middle)
used by Scottish physicist James Maxwell in 1875 to create a three-dimensional entropy (x), volume (y), energy (z)
thermodynamic surface diagram for water, transposed the two figures of Gibbs (above right) onto the volumeentropy coordinates (transposed to bottom of cube) and energy-entropy coordinates (flipped upside down and
transposed to back of cube), respectively, of a three-dimensional Cartesian coordinates; the region AB being the first
three-dimensional representation of Gibbs free energy, or what Gibbs called "available energy"; the region AC being
its capacity for entropy, what Gibbs defined as "the amount by which the entropy of the body can be increased
without changing the energy of the body or increasing its volume. Thus, not only does Gibbs only provide the reader
with a two-dimensional picture for a three-dimensional discussion, but he uses the obscure Greek notation for
thermodynamic quantities of French engineer Francois Massieu. [13]
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In any event, with this addition, Gibbs found it possible to
cover in great generality the determination of the
“conditions for equilibrium” for any body of variable
composition, and in particular to take into account of those
states of the body which are not homogeneous (i.e. those
consisting of a mixture of more than one state), although still
in equilibrium. The difficulty at this point in the work of
Gibbs is that it is difficult to visualize the three-dimensional
thermodynamic picture that he describes in his 1873 papers.
As computer graphics designer Thomas West summarizes:
[10]
“Gibbs wrote about his new method and described it
mathematically, yet he made no effort to make a diagram of
what was, apparently, clearly seen in his own mind’s eye.
The new method and the difficulty in having to visualize such
complex material resulted in little attention from Gibbs’
scientific colleagues, especially in the United States. Yet,
when Maxwell read Gibbs’ papers in Britain, he immediately
saw the power and the potential of the new graphical
method and would spend an entire winter constructing a 3D
clay model of a surface using Gibbs’ data.”

Maxwell
Maxwell received Gibbs two graphical papers in circa 187374. As commented by Gibbs stamp designer American
chemical engineer Kenneth Jolls: “Maxwell was so attracted July 8th, 1875 sketches by Maxwell of "Gibbs'
by Gibbs geometrical approach that he spent an entire
thermodynamics surface", as he called it, on a volume,
entropy, energy plot. [12]
winter building the model for the energy-entropy-volume
surface (USV surface) for water.” [8] By July, Maxwell was
into the final stages of preparation for the publication for the updated edition of his Theory of Heat (1875), in which
he devoted a fourteen page section to thermodynamic surfaces, entitled "Representation of the Properties of a
Substance by Means of a Surface", of which figure 26d "thermodynamic surface", in the section, ended up being the
backdrop design on the 2005 commemorative Gibbs stamp. [7] In conclusion the effect of these models in science,
already by 1909, as American science historian Fielding Garrison summarizes: [19]
“These solid diagrams have played a great part in the elaborate studies of the continuity of gaseous and liquid states
by Van der Waals and his pupils, of which we have recently witnessed the final triumph in the liquefaction of helium.”

Anecdote
See main: Thermodynamics anecdotes

Gibbs was said to have been flattered and pleased with the gift of the water sculpture from Maxwell. Owing to his
typical modesty, however, when students asked about it is said that Gibbs told them it came from a “friend in
England”, rather than make mention that it came from the famous James Maxwell. [9] The anecdote seems to have
originated from American writer Muriel Rukeyser's 1942 biography on Gibbs, where she states that the student was
the father of a "Leonard Bacon". [16]

Education
Into the turn of the 20th-century, college students, such as at the University of California, Berkeley (1900), were
attempting to make or reconstruct models of Gibbs surface, similar to what Maxwell did. [27]

See also
● Maxwell’s demon
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● Maxwell’s thermodynamic surface – Wikipedia.

Maxwell’s thermodynamic surface (construction)
In graphical thermodynamics, Maxwell’s thermodynamics surface (construction) refers to the stages of construction
of the plaster model thermodynamic surface for water undertaken by James Maxwell over the course of an entire
winter (1874-85). The steps in the construction of Maxwell’s thermodynamic surface can be summarize according to
the following 5-step diagram made in 2008 by American engineer Ronald Kriz: [1]
http://www.eoht.info/page/Maxwell%E2%80%99s+thermodynamic+surface+%28construction%29
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Maxwell-Boltzmann distribution
In thermodynamics, the Maxwell-Boltzmann distribution refers to the Gaussian-shaped distribution of particle
speeds of an ideal gas system that accords to the Boltzmann chaos assumption, at equilibrium, according to which
velocities are uniquely distributed per each degree of temperature. The Maxwell-Boltzmann distribution is the
centerpiece of the kinetic theory of gases.

History
The distribution originated in the 1857 paper “On the Nature of the Motion which we Call Heat” by German physicist
Rudolf Clausius, in which the speeds of atoms were calculated. In 1860, Irish physicist James Maxwell published “On
the Dynamical Theory of Gases”, showing how, through kinetic theory, to obtain physical properties of gases from the
underlying distribution of velocities, which was thus an elaboration of Clausius’ theory, taking into account not simply
the average speed of the atoms, but their distribution of speeds greater or smaller than the average. [4] Maxwell
derived, on somewhat abstract and not entirely persuasive grounds, according to thermodynamics biographer David
Lindley, a mathematical form for this distribution, in effect a graph of the typical speeds of atoms in a volume of gas
at any given temperature. In 1868, Austrian physicist Ludwig Boltzmann published a more convincing physical
explanation for the formula Maxwell had derived. Boltzmann is said to have did this by analyzing what would happen
to a volume of gas rising in the Earth’s gravitational field, meaning that pressure would decrease (or volume would
increase) with height, according to which Boltzmann showed that Maxwell’s formula correctly predicted how the
number of atoms or molecules with a particular energy would change. [1] Boltzmann followed this up with his 1872
derivation of his minimum theorem, later to be called an H-theorem, a function that quantified an approached to
equilibrium at which point the Maxwell distribution of velocities would exist and that the negative value of this
function, i.e. -H, was said to be a representative measure of the entropy of the gas.

Human distributions
In 1971, Australian mechanical engineer Roy Henderson monitored the movements of college students on a campus
and children on a playground, finding that in both cases their movements fit the Maxwell-Boltzmann distribution, as
reported in his high-cited paper “The Statistics of Crowd Fluids”. The abstract for Henderson’s article reads “the
speed (velocity) distribution functions have been measured for three crowd fluids in the gaseous phase. Good
agreement is obtained with Maxwell-Boltzmann theory except for a significant deviation near the frequency mode of
each distribution. This is attributed to sexual inhomogeneity.” [2] Henderson also noted a difference between the
children and college students, according to Fisher, in that the children had much more energy, or rather kinetic
energy, and consequently moved at much higher average speeds. [3]
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Maxwellian revolution
In scientific revolutions, the Maxwellian revolution refers to the revolution in scientific thinking brought about by
Scottish physicist James Maxwell’s 1865 proposal that light consists of perpendicular electric and magnetic waves.
The following 1925 summary by American physical chemist Gilbert Lewis’ sub-lecture “Light and the Quantum” gives
a cogent out line of this revolution: [1]
“The older view that these waves were mechanical disturbances in elastic ether has, however, been entirely
abandoned in favor of Maxwell’s view that they are periodic disturbances in electric and magnetic fields. It is a most
remarkable fact that this great revolution in physical thought has accomplished without abandoning a single one of
the set of mathematical equations derived from the old theory of optics.”
German-born American physicist Albert Einstein, cited by Bernard Cohen, said more than once that there was a
Maxwellian revolution, and he unambiguously used the word 'revolutionary' in the context of Galileo's Dialogue in
1953. [2]
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McCauley, Joseph
In hmolscience, Joseph McCauley (1943-) is an American physicist turned
econophysicist, noted, in economic thermodynamics, for his 2000s outspoken opinions
that thermodynamics cannot be applied to economics and finance.

Overview
In 2003, McCauley, in his “Thermodynamic Analogies in Economics and Finance:
Instability of Markets”, in which he attempts to argue that:
“Real financial markets cannot behave thermodynamically.”
This, of course, is incorrect. Everything in the universe behaves thermodynamically—in
fact, the behavior of every process in the universe is governed by energy conservation
and entropy increase. In any event, McCauley's argument is that "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." All-in-all, McCauley is of the opinion
that "thermodynamics is impossible in economics", as shown by his article. [3] McCauley's paper, according to
Russian applied mathematician Andrei Khrennikov, is said to be one of the founding papers of the field of financial
thermodynamics. [1]

Thermodynamic analogies fail?
In 2004, McCauley, in his econophysics book Dynamics of Markets: Econophysics and Finance, with its noticeable
picture of Erwin Schrodinger on the cover, devotes chapter seven to a criticism of thermodynamic analogies in
finance, in which he pens a section entitled "Why Thermodynamics Analogies Fail", in which he uses the Legendre
transform to argue that formal thermodynamic analogies will always fail when trying to describe economic behavior.
[2]

Money | Energy
In his 2006 response article “Response to Worrying Trends in Econophysics”, following an attack on his points of view
by four authors, McCauley states: [5]
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“It [is] generally be quite useless to assume conserved quantities in economics and finance. There is no reliable
analog of energy in economics and there are very good reasons why no meaningful thermodynamic analogy can be
constructed. In particular, money is not conserved. Money is created and destroyed rapidly via credit. Leveraging
leads to big changes in ‘money’. Are there any conservation laws at all in real markets, and if so do they have any
significance for deducing market dynamics?”
Although a long-standing practice to apply the conservation of energy to the money, the issue McCauley seems to be
grappling with here is that the way the conservation of energy applies to say a US $1 dollar bill is that if it is burned
(combustion) the total energy (internal energy) of the what goes into (reactants) the reaction will equal the total
energy of what goes out (products), of the reactions accruing in the economic system. Paper is obtained from fibers
of plant cells, which are mostly composed of carbohydrate polymer (polysaccharides), of the general formula (CH2O)n,
or more generally for polysaccharides Cx(H2O)y, where x is usually a large number between 200 and 2500, with a
carbon content of about 40%, which are impregnated with varying degrees with lignin, an aromatic polymer, which
has the approximate composition C10H11O4. [6] The simplest approximation of a combustion reaction for paper
(money) would thus be:

namely the combustion of formaldehyde CH2O with oxygen O2 which has the following thermodynamic data: [7]

which has a Gibbs free energy of formation of -102.5 kJ/mol, according to which we see that the conservation of
energy does indeed apply to money, or at least to the combustion of a unit mass of paper. The general issue here is
that McCauley needs to see through his problem in terms of economic combustion reactions—people as molecules
reacting economically to each other—of a form similar to formaldehyde combustion. This is where he will come to
find resolution in his complaints about thermodynamics not applying to finance, such as outlined in plain speak in the
adjacent photo and caption box.
To explain further by example, in 1974, American chemist, mathematician, and statistical mechanicist Elliott
Montroll, in his Introduction to Quantitative Aspects of Social Phenomena, coauthored with Wade Badger, employ a
certain number of humans to molecules comparisons, which as of 2011 is the "correct" textbook thermodynamic way
humans are supposed to be viewed (Advanced Engineering Thermodynamics, 2011) (see: human molecular formula),
and in one section of this book give the following formula for the total kinetic energy of the molecule in a system,
being supposedly a socioeconomic system:

where m is mass and ui the velocity of the molecule, respectively, then comments:
“The [acts of a human] individual [occurs] in a manner to that in which energy is transferred from gas molecule to gas
molecule by collisions. Through transfer of goods or services (or welfare), every family has someone with an annual
income. One might argue that through many transactions money tends to get randomly distributed but, through
some unclear constraints which are due to training, motivation, risk-taking, inheritance, intimidation etc., some
people obtain [more money].”
This is pretty decent logic. Here, Montroll seems to be making a reference to the Pareto principle of wealth
distribution. Likewise, the statement that ever family has someone with an annual income (money paid for services),
is but a academic restatement of the 2013 Alley equation or the following colloquial street logic rule of thumb:

In other words, a person, typically male, being that human socioeconomic systems are non-aqueous, with a job,
occupation, or trade will have strong tendency to have sexual intercourse, which can be defined as a combination
reaction:
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in the first step of the mechanism, which, just like the formaldehyde reaction, will be quantified and governed by a
free energy change (see: human free energy; human free energy of formation), composed of enthalpy and
transformation content energy changes. This is where McCauley will find “real financial markets behaving
thermodynamically.” Of these sexual combination reactions, 85 percent will result in reproduction, which in human
chemical reaction formulation, in overall mechanism, double displacement reaction, will accrue, and attached family
will be a product of the reaction, and accumulated money, according to Pareto's principle will result.

Education
McCauley completed his MS in 1965 at the University of Kentucky, and his MS (1967), MPh (1968), and PhD (1972) at
Yale University, completing his dissertation work under Norwegian-born American thermodynamicist Lars Onsager.

Econophysics | University of Houston
See main: Two cultures department

McCauley, among American econophysics schools, currently teaches econophysics at the University of Houston, a
school that is said to be one of only a handful of PhD programs worldwide that has an econophysics specialization. [4]
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Physica A, 329 (2003): pp. 199-212.
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Mechanics and its Applications, 371(2):601-609.
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Chemistry.
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External links
● Joseph L. McCauley – Wikipedia.
● McCauley, Joseph L. – WorldCat Identities.
● Joseph McCauley (faculty) – University of Houston.

McIntosh, Andrew
In religious thermodynamics, Andrew McIntosh (c.1950-) is an English thermodynamics
professor, who promotes young earth creationism, i.e. a creationist thermodynamicist,
is an opponent of Darwinian evolution, and is noted for his 2000 book Genesis for
Today, in which he argues that the Bible describes events literally as they occurred. [1]
In a debate with Richard Dawkins on BBC Radio Ulster, McIntosh stated his belief that
the world was six-thousand-years old, that marine trilobites were made extinct by
Noah's flood, and that the second law of thermodynamics contradicts the Darwinian
theory of evolution. [2] In a circa 2009 movie Creation, McIntosh and theistic
evolutionist Denis Alexander debated Lewis Wolpert. (Ѻ) McIntosh was a reviewer for
English materials scientist and pastor Edgar Andrews book Who Made God? Searching
for a Theory of Everything, which devotes 15+ pages to thermodynamics discussion. [4]

Education
McIntosh completed his BS in applied mathematics at the University of Wales in 1973
and his PhD in 1981, with a thesis on “Unsteady Premixed Laminar Flames”, at the
aerodynamics department of Cranfield Institute of Technology. [3]

Quotes
The following are representative quotes:
“There is a fundamental law in the universe to which there is no known exception. That is, that when there is any
work done due to energy conversion, there is always some dissipation of useful energy. In purely thermodynamic
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terms, this means that, for a closed system, the measure of energy no longer available for useful work is increasing.
This is called entropy. Thus, in a closed system, the overall entropy is increasing. However, the law applies not only to
the area of mechanics and engines. It applies to any system, since entropy is effectively a measure of the disorder in
that system. In overall terms, disorder increases, cars rust and machines wear out. No spontaneous reversal of this
process has ever been observed for a closed system. For living systems, this law still applies. That which is dead (such
as a stick or leaf from a tree) has no information or teleonomy within it to convert the sun’s energy to useful work.
Indeed, it will simply heat up and entropy will increase.”
— Andrew McIntosh (1999), “Mathematics” [5]
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2. "Sunday Sequence with William Crawley". Richard Dawkins Foundation for Reason and Science. December 10,
2006.
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External links
● Andrew McIntosh (professor) – Wikipedia.
● Andy McIntosh – CreationWiki.org.

McIntosh, Lorna
In art science, Lorna McIntosh (c.1985-) is a Scottish artist noted for her Elective
Affinities themed artwork, some of which is shown below, which also includes the far
from equilibrium notions of Ilya Prigogine, among other related concepts, closed
system, open system, etc..

Education
McIntosh completed a residency in 2011 at Balmungo House, during which time and or
since she explored German polymath Johann Goethe’s thinking in his novel as well as
undertaken a wide study of other thinkers such as chemistry pioneer Robert Boyle
(1627-1691), meteorology pioneer Luke Howard (1772-1864), whom Goethe
communicated with, and geology pioneer James Hutton (1726-1797). Her interests
focus on physics, geology, and the way that seemingly discrete scientific disciplines are
connected at a deeper level; in this view, she combines her thinking, reading, research,
and observations into artistic representation, mainly oil on canvas.

2012 gallery
The following are works from McIntosh's 2012 gallery at the Open Eye Gallery, Edinburgh: [2]
Kinships by choice

They seek each other out, attract, seize, destroy

(Oil on paper 57.5 x 76.5cm )

(Oil on paper 57.5 x 76.5cm)
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This title seems to be based on Goethe's 23 Oct 1799
comment to Friedrich Schiller (see: Goethe timeline):
The title of this piece seems to be named on
the 1960 Herbert Waidson English translation
of Goethe’s Die Wahlverwandtschaften which
was done under the title of Kindred by Choice.
The grouping of similar pieces by size and, for
the pieces towards the bottom, and
orientation, seems to indicative of Plato's first
law of affinity: likes tend towards likes, or
something along these lines.

“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.”
The aggregate to the left above seems to be the entities
(humans or chemicals) neutralizing or "destroying" each
other.

Closed system

Exits the system

(Oil on paper 57.5 x 76.5cm)

(Oil on paper 57.5 x 76.5cm)

The title of this piece seems to be based on the
thermodynamic definition of closed system as one with
a regulated (black particles) boundary (black line) that
is closed to the flow of matter (tan, gray, and light
brown particles).

The title of this piece, expanding on the theme of
previous, seems to depict the boundary becoming
"open" allowing the passage or migration of gray, brown,
and tan entities across its territory; alternatively, the
boundary might be shown here in a state of destruction
or new reconfiguration?

Vitriolated calcareous earth

Lime and vitriol

(Oil on paper 57.5 x 76.5cm)

(Oil on paper 50 x 56.5cm)
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The title of this piece is the expanded name for
gypsum, the formation of which, namely limestone
contacted with sulfuric acid, is discussed in P1:C4,
Vitriol is a synonym of sulfuric acid (mentioned #
wherein the Captain-Edward friendship formation is
times in the novella); lime is mentioned three
compared to the gypsum and may be themed on
times in the novella. [3]
Bergman reaction #20 (see: EA:IAD: reaction
(dissect more)
decipherment); gypsum is also mentioned in P2:C3,
wherein the tiles of the chapel floor are described as
being fastened together with gypsum.
Far from equilibrium
(Oil on paper 57.5 x 76.5cm)

The title of these piece seems to be a depiction,
in some way, of Belgian chemist Ilya Prigogine's
1970s notion of order emerging, from chaos, at
locations "far from equilibrium"; the sketch may
show notions of bifurcation points or diagrams
(right side).
Some of her other works, from her 2012 gallery, less easily discerned, as to possible Goethe-connectedness, are
shown below:
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See also
● René Magritte (1898-1967) | Elective Affinities (1933 painting)
● Wolfe von Lenkiewicz
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McIntyre, Vonda
In hmolscience, Vonda Neel McIntyre (1943-) is an American biological geneticist
turned science fiction writer noted, in literature thermodynamics, for her 1981 Star
Trek series novel The Entropy Effect, themed on the topics of entropy, singularities
(black holes), matter disintegrating into energy, time travel, the universe in chaos,
among others. [1]

References
1. McIntyre, Vonda N. (1981). The Entropy Effect. Pocket Books.

External links
● Vonda McIntyre – Wikipedia.
● The Entropy Effect – Wikipedia.

McKinney Laura
In hmolscience, Laura A. McKinney (c.1981-) is an American environment sociologist
noted for []

Overview
In 2013, McKinney, in her “A Study of Sustainability: Entropy and the Urban/Rural
Transition”, employed a Georgesu-Roegen, Herman Daly, Prigogine-cited, plus entropy
| disorder stylized “thermodynamic lens” to argue about sustainability and urban
development; the following being an illogical quote derived thereupon: [1]
“The ideology of urban as characterized of forward progress is at odds with
thermodynamic postulates, and thus comprises sustainability in the long term. When
examined using thermodynamic lens, it becomes apparent that modernization, in
general, and urbanization, in particular, accelerates the dissipation of entropy in the
system, which constricts future room to maneuver. Disordered environments
complicated humanity’s ability to meet their basic needs. As societies modernize and urbanize, they are in fact
creating more disorder or entropy in the very physical and natural systems needed to sustain life.”
(add discussion)

Education
McKinney completed a BS in sociology and a BS in psychology at University of Northern Alabama in 2004, an MS in
sociology at Middle Tennessee State University, and a PhD with a dissertation on “A Theoretical Integration and
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Structural Equation Modeling of the Environmental, Economic, and Social Sustainability of Nations” in sociology at
North Carolina University. (Ѻ) Presently, she is an assistant professor of sociology at Tulane University.

Further reading
● McKinney, Laura. 2015. “The Entropy Curse.” Ecological Unequal Exchange Conference, University of Tennessee,
Knoxville.
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External links
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McKinnon, Andrew
In human chemistry, Andrew M. McKinnon (c.1969-) is a Scottish sociologist note for []

Overview
In 2010, McKinnon published two articles on German sociologist Max Weber’s usage of German
polymath Johann Goethe’s 1809 human chemical theory, specifically the term “elective affinity”,
in his 1905 The Protestant Ethic and the Spirit of Capitalism. [1] McKinnon, also in 2010,
published work on English natural philosopher Herbert Spencer’s energetics theory of sociology.
[2]

Note
Of note, McKinnon, citing the 2002 reductionism vs. emergentism ideas of Italian chemist Pier
Luisi, uses an “emergent property”, e.g. the classic “water is an emergent property of hydrogen
and oxygen” statement, reinterpretation of Weber’s conceptual notion of Goethe’s human
elective affinity theory as applied to religion and sociology, which does not exactly seem to align
with the way Weber and Goethe saw things. [3]

Education
McKinnon completed his BA (somewhere) in something, his MA (in something) at the British Columbia, and his PhD (with a
dissertation on something) at Toronto. Currently, McKinnon is a professor of sociology at the University of Aberdeen.

See also
● Weberian elective affinity
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External links
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McLure, Michael
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In hmolscience, Michael McLure (1959-) is an Australian economics historian noted for []

Overview
In 2002, McLure, in his Pareto, Economics and Society: the Mechanical Analogy, gives a rather
detailed critique of the social mechanism theories of French-born Italian engineer and physical
socioeconomist Vilfredo Pareto, e.g. his homo economicus conception of an agent as a “molecule
reacting to economic forces” model, etc., with commentary on related players, such as Leon
Walrus, and Pareto scholars, such as Czechoslovakian-born English sociologist Werner Stark,
among others, generally associated with the Lausanne school of physical economics. McLure, to
note, seems to consider Pareto's entire argument to be "analogy" or specifically "mechanical
analogy" a term he uses extensively in his book. The following, to exemplify, is a 1902 annotated
version of Pareto's curve of the distribution of wealth (Pareto principle) in society or social
organism (social aggregate), as he called it, according to which the social pyramid is in reality,
according to Pareto, a sort of spinning top, in which over the centuries there occurs a circulation
of elites, in which some people as molecules, the agitated ones, enrich themselves, others, the
less agitated ones, impoverish themselves, shown with a noted Pareto human molecule
(economic molecule) quote form McLure's book: [2]

“The molecules of which the social
aggregate is composed don’t stay at rest;
some individuals enrich themselves,
other impoverish themselves.”
— Pareto (c.1895), Source [1]

Whatever the case, as outlined by American physiologist Lawrence Henderson in 1935, the modern correct way to understand
Pareto is through the chemical thermodynamics "equilibrium" work of American engineer Willard Gibbs, according to which the
"chemical analogy" is used, according to which the human molecular formula approach is employed, wherein time location points
of economic equilibrium, as British-French economist Alan Kirman (1987) correctly points out, are regarded as the "termination of
a process, wherein the time", which is not a variable of pure thermodynamics (Gilbert Lewis, 1930), "taken for this process is not
specified", but one in which the measurement of the distance from equilibrium is measured by the socioeconomic system Gibbs
free energy differentials, as studied by human free energy theorists, on extent of reaction graphs or socioeconomic energy
landscapes.
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McMenamin, Steve
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In hmolscience, Steve McMenamin (c.1950-) is an American business executive noted
for his 1986 modeling of orbital independent consultants or workers as like free
electrons.

Overview
In 1986, McMenamin suggested the notion that certain types of highly motivated or
energetic workers as analogous to valence shell electrons to which he assigned the
term “free electrons”. [1] This model, to note, might be equivalent to Michael Brooks’
2011 Free Radicals: the Secret Anarchy of Science, wherein he seems to liken
pioneering scientists, averse to authority, to free radicals. [2]

Education
McMenamin has been a principle consultant of the Atlantic Systems Guild since 1987
and is a senior vice president of chief information officer of Hawaiian Electric Co.
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167-70) (1987 first edition). Dorset House Pub. Co.
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McPhee, Jenny
In hmolscience, Jenny McPhee (1962-) is an American writer noted for her 2001 novel
The Center of Things, wherein, as a kind of female Tom Stoppard, she seemingly blends
musings on romance as this possibly relates to a number of scientific theories, such as:
dark matter (or dark energy), superclusters, string theory, quantum mechanics,
relativity, and objective truth—a blend of quantum physics and philosophy, so to say,
molded into an outline of a discourse on the seeming randomness of love and the
concordant glory of fate, or something along these lines. McPhee, among other things,
of curiosity, likens the properties of photons to the properties of people (i.e. coherence,
entanglement), ruminates on the seeming what happens when you die problem,
mentions the junk DNA supposition, quantum psychology, M-theory, Hawking
radiation, and even makes a particle physics stylized sound of music rhyme. [1]

McPhee method | Evolutionary psychology
Jenny McPhee is one of five daughters born creative nonfiction pioneer John McPhee
(1931-), who in the 1960s, as a staff writer for Time, had the curious habit—as she
puzzlingly observed as a young girl, aged two to seven—of writing in his office below juxtaposed pictures of the 1938
cautious elderly Cayo Santiago island rhesus monkey (Ѻ), shown below, and the 1960 Life cover photo of Italian film
star Silvana Mangano (1930-1989), below left, both semi-submerged in water, in a state of emotional immobility.
McPhee explains her retrospective ruminations on this confusing juxtaposition of photos observation as follows: [3]
“I grew up in New Jersey. Our suburban house had a
detached double garage with a small office built into one
corner where my father wrote his books. On the wall in his
office were a pair of photographs, side by side, in a single
frame. One was of a naked woman immersed in water to
her cleavage, the other was of a monkey also immersed in
water to the middle of his chest. My father worked in that
office in the garage from 1964 to 1969–from the time I
was two years old until I was seven. During that period,
many thoughts occurred to me about those photographs. I
was sorry for her because someone had stolen her bathing
suit and she couldn’t get out of the water. She even
looked frightened and a little angry. The photograph of the
monkey confused me. The monkey was ugly and old and
[seemingly] had nothing to do with [the woman].”
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McPhee explains that after spending a year in college in Italy and falling in love she eventually called to ask her father
about those photos he always kept above his type-writer:
“Eventually, I called my father to ask him about those photographs on his office wall. Before moving to New Jersey,
my father had worked for TIME magazine which shared offices and an art department with LIFE magazine, since they
were owned by the same company. The monkey, my father told me, was one of a shipload of rhesus monkeys
brought to a tiny Puerto Rican island [Cayo Santiago (Ѻ)(Ѻ)] in 1938 where a free-ranging monkey colony was to be
established for long-term study purposes.
After the monkeys disembarked, they immediately went crazy–fighting, screeching, swinging from trees, copulating.
One elderly monkey took a look at the frenzied scene around him, walked out into the water up to his chest, and
watched. He refused to return to shore for hours. The LIFE photographer who was covering the monkey-colony story
took a snap. The photograph became one of the most reproduced images in the history of LIFE Magazine and was
something of a legend in the offices where my father worked. In April of 1960, the photograph of the Italian film star
Silvana Mangano was published on the cover of LIFE. The setting and her body position were nearly identical to the
monkey’s, her expression as defiant and disdainful as his, so my father went upstairs to the art department and asked
for copies of both photos. He had them mounted together and framed and then hung them above his desk. ‘I liked
the juxtaposition,’ he said.”
This, of course, is evolutionary psychology par excellence.

Education
McPhee attended Williams College. [2] Regarding science, in her
acknowledgements section, McPhee explains her background as follows: [1]
“Although I am passionate about science I am no scientist—in fact, the only way
I passed my physics for non-majors class in college was by writing an extra
credit paper on the life of Marie Curie. The science in my novel comes mostly
from articles in the New York Times Science Times section (I live for Tuesdays),
and from popular science books such as Brian Green’s The Elegant Universe,
Steven Weinberg’s Dreams of a Final Theory, John Gribben’s In Search of
Schrodinger’s Cat, John Horgan’s The End of Science, John Barrow and Frank
Tipler’s The Anthropic Cosmological Principle, and everything written by Paul
Davies.”
(add discussion)

Quotes

McPhee's 2001 The Center of Things,
wherein she outlines her quantum
psychology theory of love.

The following is an example quote:
“Heisenberg’s uncertainty principle, nonlocality, eigenstates, Bell’s theorem, and the Aspect Experiment … wasn't
actually Einstein's theory of special relativity that put the nail in the coffin of objective truth.”
— Jenny McPhee (2001), The Center of Things (pg. 38)

“There is probably some law of love equivalent to the principle of the conservation of energy: in a system—in this
case, two people—the total love is constant. One person will have more, the other less. Two people with infinite love
for each other defy the laws of nature and have to cancel each other out, like Romeo and Juliet.”
— Jenny McPhee (2001), The Center of Things (pg. 132)

“Easy”, Michael declared. “Take the first enigma. Is death the end of being or only an unknown transformation? With
the development of nanotechnology” Michael explained, “the distinction between living and nonliving, natural and
artificial, brain and computer, will become increasingly blurred—much in the same way as fiction and nonfiction have
become ‘faction’.”
— Jenny McPhee (2001), The Center of Things (pg. 230)

See also
● Chanel Wood
● Equation of love
● Johann Goethe
● John Green
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Meaning
In philosophy, meaning, a term often associated with
purpose, refers to questions surrounding the design or
significance of existence.

Religion | Science
The modern tension in belief systems, between the
cherished religio-mythology belief systems and the newer
scientific beliefs is evidenced well be the following 1999
statement by religious marriage philosopher Eric Ludy: [1]
“Some have described today’s young people as ‘the first
generation to live after the death of God.’ Here we are
searching from something beautiful, yet the whole source
of beauty has been robbed from us. The amazing and
A meaning stylized cartoon.
romantic world around us is explained away as a freak of
nature—our dearest friends are really only heaps of meaningless matter that evolved from a puddle of sludge. And
love itself is but a chemical reaction inside our brains that takes place when our impulse to propagate the species
kicks into gear. To be honest, if modern science is right and all that exists is nothing but the result of a great big bang,
then I would be the first to say that you are crazy if you wait to indulge your desires. I mean, if you and the ‘love of
your life’ are only heaps of meaningless matter, then hurry up and ignite the chemical reaction!”

Existentialism
In 1945, French philosopher Jean-Paul Sartre, in his “Existentialism is a Humanism” lecture, seems to have spelled out
some type of “existence before meaning” atheism logic, the gist of which seems to come from the following logic: [2]
“Atheistic existentialism, which I represent, is more consistent. It states that if God does not exist, there is at least
one being in whom existence precedes essence—a being whose existence comes before its essence, a being who
exists before he can be defined by any concept of it. That being is man, or, as Heidegger put it, the human reality.
What do we mean here by ‘existence precedes essence’? We mean that man first exists: he materializes in the world,
encounters himself, and only afterward defines himself.”
This statement, to note, seems to be re-phrasing of Soren Kierkegaard’s circa 1841 query:
“Where am I? Who am I? How did I come to be here? What is this thing called the world? How did I come into the
world? Why was I not consulted? And if I am compelled to take part in it, where is the director? I want to see him.”

Meaning of life
Historically, one of the greatest philosophical questions ever has been the riddle to solve the elusive "meaning of
life". In the modern (post-2009) defunct theory of life framework, however, "life" has been determined to be
something that does not exist, akin to other defunct theoretical conceptions, such as aether, caloric, or phlogiston.
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In terminology, meaninglessness, as contrasted with
"meaningful" (something with meaning), refers to something
lacking "sense, import, or intent". [1]

Quotes
The following are related quotes:
“The only absolute knowledge attained by man is that life is
meaningless.”
— Leo Tolstoy (c.1890) (Ѻ)

“I believe that I am not responsible for the meaningfulness or
meaninglessness of life, but that I am responsible for what I do
with the life I’ve got.”
— Hermann Hesse (c.1920) (Ѻ)
A meaninglessness screensaver, representative of

“I had motive for not wanting the world to have a meaning;
“insignificance”, to a Reddit atheism thread (Ѻ) on
consequently assumed that it had none, and was able without
“significance” in the big universe.
any difficulty to find satisfying reasons for this assumption. The
philosopher who finds no meaning in the world is not concerned exclusively with a problem in pure metaphysics, he
is also concerned to prove that there is no valid reason why he personally should not do as he wants to do, or why his
friends should not seize political power and govern in the way that they find most advantageous to themselves. … For
myself, the philosophy of meaninglessness was essentially an instrument of liberation, sexual and political.”
— Aldous Huxley (1937), Ends and Means: an Inquiry into the Nature of Ideals [1]

“Some have described today’s young people as ‘the first generation to live after the death of God.’ Here we are
searching from something beautiful, yet the whole source of beauty has been robbed from us. The amazing and
romantic world around us is explained away as a freak of nature—our dearest friends are really only heaps of
meaningless matter that evolved from a puddle of sludge. And love itself is but a chemical reaction inside our brains
that takes place when our impulse to propagate the species kicks into gear. To be honest, if modern science is right
and all that exists is nothing but the result of a great big bang, then I would be the first to say that you are crazy if you
wait to indulge your desires. I mean, if you and the ‘love of your life’ are only heaps of meaningless matter, then
hurry up and ignite the chemical reaction!”
— Eric Ludy (1999), When God Writes Your Love Story: the Ultimate Guide to Guy/Girl Relationships [2]

“Bertrand Russell's view [1923]—that ‘man is the product of causes which had no prevision of the end they were
achieving; that his origin, his growth, his hopes and fears, his loves and beliefs, are but the outcome of accidental
collections of atoms’—expresses the terrible poetry of a meaningless universe, rolling along entropic channels of
chance, blind and without purpose, sometime accidentally throwing up the magnificence and beauty of natural and
human creations.”
— Christian de Quincey (2002), Radical Nature [3]

See also
● Purposeless universe hypothesis
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In hmolscience, Mean Girls (debate) refers to the objection that
some have in equating social pressure, as depicted adjacent, in
terms of social pressure P and volume change differentials dV,
with physical pressure (in the physics sense of the term).

Volume change | Models
The following are three volume change models:

Above left: a modern human molecule pressure
volume element labeled depiction of the hall scene
from the 2004 Mean Girls, where the alpha female
(alpha molecule) “queen bee” Regina George α
(Rachel McAdams), in pink, causes a volume
Above left: Daniel Bernoulli’s 1738 depiction of "pressure", the
expansion: students reactively move away giving her
original definition of pressure, as the average rate at which the
more personal space; a natural phenomenon verified
particles of a containing vessel collide with its walls and push out
against the atoms, particles, and molecules of the surroundings (in and measured by sociologists (Nancy Etcoff, 1999).
[3]

this case the weight of the atmosphere, a 72-mile high Karman line
column height of primarily oxygen and nitrogen molecules). [4] Above middle: Enrico Fermi’s 1938 method of
thermodynamically quantifying pressure volume work energy for “irregular shapes” in terms of volume element
differentials: surface element dσ (d-sigma) and the displacement element dn. [5] Above right modern kinetic theory
depiction of particles pressing outward against their containing boundary (see: dW = PdV).

Objections
On 25 Aug 2011, American electrochemical engineer Libb Thims made an 11:23-minute video “Pressure Volume Work
and Mean Girls”, posted to the HumanChemistry101 channel of YouTube, and sometime thereabouts added the
video still image shown adjacent to Hmolpedia. [9] Some took objection to this depiction and formulation. In 2011,
Irish biochemistry student Ryan Grannell, in his blog series on “Human Chemistry”, posted the following objection to
the mean girls scenario: [1]
“Your claim that “social pressure” is synonymous with “pressure (physics definition)” in your ‘mean girls’ video is
fallacious; it is entirely based on the lucky coincidence that they share a similar name; subbing “social ostracism”
(which is not a numerical quantity) for pressure would be more obviously plain wrong.”
In 2012, American ecological thermodynamicist Jeff Tuhtan posted the following objection about the mean girls
depiction: [2]
“Regarding the fundamental Gibbs equation: Yes, this is the correct mathematical treatment, but I don't see it in your
examples, instead you provide 'mean girls' expansion work ('human PV work'?) examples. You are correct on the one
hand, if you are talking about the PV work done on the atmosphere by the lifting of the water line when I enter a
swimming pool, but on the other seem to want to boil everything down into a single expression using the Gibbs free
energy. Why don't you make this distinction more explicit?”
(add discussion)

Discussion
The issues or objections, such as raised above, seem to revolve around the assumed equating of:
Physical pressure = Atmospheric pressure
such as would be measured using a barometer, that many people hold in their mind, to the effect that “pressure” is
solely defined as the weight of the atmosphere pressing down on the surface of the earth; possibly something along
the lines of Dutch-born Swiss mathematical physicist Daniel Bernoulli’s 1738 Hydrodynamica visual depiction of
“pressure”, shown above, as the average rate at which the particles of gas collide with the walls of the container or
cylinder with a weight (mass) adjustable piston top and thus push out against the surrounding particles of the earths
atmosphere.
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The general objection, if this is the case, then, seems to have to
do with an inability to see the derivation backwards to its
fundamental roots, which are namely the original definitions of
force and movement of bodies, in the 17th century works of Isaac
Newton and Galileo Galilei, as codified in Newton's laws of
motion, which are not soley "only" applicable to gas particles,
moving about under the simplified model of the principle of
elementary chaos, but to any and all bodies in the universe,
namely that: a force has to act on a body in order for it to move,
and when the force is applied normal to a surface, the effect is
called by definition pressure:
An artistic rendition of humans as human particles,
bouncing off walls like gas molecules, in effect
creating a version of social boundary pressure. [8]

or force per unit area; and hence, by rearrangement, the force will be given by:

where A is the surface area on which the force normal acts; whereby, then, according to French physicist Gustave
Coriolis' 1829 principle of transmission of work, the work done by (or on) the body will be given by the product of the
force and the distance of the surface is moved:

a distance moved that will be dh in the piston surface example or dn in the social boundary surface (boundary
surface) example:

and with substitution of force from the third previous equation, the quantification of social pressure volume work
(pressure volume work) becomes:

whence, noting that the volume differential for the social expansion (volume expansion) is:

where A is surface element dσ, we have:

whereby, if the volume change is measured, such as by slow motion video measurements of the displacements of
bodies, or via GPS tracking devices, etc., the integration can be written in the form of the a definite integral, having a
definite measurable initial state volume V1 and final state volume V2:

and if the social pressure can be gauged, such as by the invention or construction of a social barometer, then a social
pressure volume indicator diagram (social indicator diagram) can be graphically constructed, and hence the human
molecular social pressure volume work expansion done by the alpha molecule system (four socially-affined human
molecules: one alpha, two betas, and one competing alpha) on its surroundings (students of the hallway) can be
calculated and graphically represented by the shaded area under the PV work diagram curve; a generic example of
which is shown adjacent.
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Gas molecules | Surface molecules
A salient often-unstated point here to be noted is that humans are
surface-attached motile molecules and not gas molecules, such as
depicted artistically above. The equations will apply equally to both,
the only difference is that while gas molecules will expand radially and
spherically outward, human molecules will only expand cylindrically
outward. The force is the same in both cases: the electromagnetic
force.

Data
The following volumetric changes are known in regards to the social
space a tall person and a short person will be given:
Tall = 22.7 inches
Short = 9.8 inches

A PV diagram showing a "system" transforming
from an initial state 1 to a final state 2, where
the representative work W done is indicated by
the shaded area under the curve.

the numbers of inches being in regards to how far the average person
will stop away from the given person before "feeling" uncomfortable.
Data for physically attractive individuals has been measured as well,
and are expected to be similar in magnitude. American attractiveness researcher Nancy Etcoff summarizes the
findings as such: [3]

“Very attractive people of any size are given bigger personal space and territory; which they carry around with them.”
In other words, in the context of human molecular orbital theory, physically ‘hot’ molecules, in the visual sense,
trigger volume increase (volume
expansion) be it a gaseous molecule or a
human molecule. [6]

Russia-Georgia war | 2008
The adjacent depiction of the 2008 RussiaGeorgia five day war, and the various
troop movements and boundary
fortifications, gives an idea of who the
four-molecule system mean girls example
scales up to the million+ human molecule
system level, in regards to social pressure
and boundary regulation at national
boarders. The adjacent depiction can be
likened to the 1970-74 chimpanzee war,
the result of which, in the end, destruction
(dereaction) of the smaller faction of
chimpanzee molecules (genocide), one one
side of the territorial boundary, resulted,
pressure (social pressure) thus reduced,
and the territory of the larger faction
expanded outward.

See also
● Rise and fall of civilizations
● War thermodynamics
● Human thermodynamic instruments
● Integration and segregation
thermodynamics

A timeline depiction of the 2008 Russia-Georgia “five day war”, an armed
conflict in August between Georgia on one side, and Russia and separatist
governments of South Ossetia and Abkhazia on the other, which can be likened
to the collisions of gas particles on the containing vessel boundary of Dutchborn Swiss mathematical physicist Daniel Bernoulli’s 1738 moveable piston
head (above)—which, in the context of war thermodynamics, however, the
moveable piston head becomes replaced by the heavily-fortified territorial
boundaries of the “conflict zones”, as shown above (in purple) according to
which the Russian human molecules to the North and the Georgian human
molecules to the south create a type of social-political-governmental territorial
pressure at the boundary, that can be measured in SI units. The depiction here
is similar to the 1970-74 Chimpanzee war, the result of which, in the end
territorial expansion resulted.
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Mean free path
In physics, mean free path is the average distance traversed by a particle
between two collisions. [1] The mean free path, said another way, is the
average distance a molecule travels before it collides with another molecule.
[4]

Overview
In 1858, German physicist Rudolf Clausius, in his “On the Mean length of the
Paths described by the Separate Molecules of Gaseous Bodies on the
Occurrence of the Molecular Motion”, introduced the concept of ‘mean free
path’ as a rebuttal publication to the "dining room anecdote" (see:
thermodynamics anecdotes) objection raised by Danish scientist Christoph
Ballot, who stated that since the smell of hot food takes several seconds to
traverse a room that particles of air could not be moving at several 100 meters
per second as Clausius had previously calculated in his 1857 paper “On the
Nature of the Motion which we Call Heat.” [2] The average speed of gas
particles, at room temperature is on average 500-meters per second or 1200mph. [3] The mean free path of a molecule at 100 km is about 33 mm; at which
point the macroscopic approach is already questionable. At 100 km, the mean
free path exceeds 3 m, which is comparable to the dimensions of a satellite,
such as needs to be taken into account during reentry. [4]

An exaggerated depiction (oversized
particles) of the mean free path (one
average-size straight line) view of
molecules moving according to the
ideal of the Boltzmann chaos
assumption.
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Mechanical action
In thermodynamics, mechanical action is a synonym for pressure volume work, defined by French engineer Émile
Clapeyron in 1834 as the “the integral of the product of the pressure times the differential of the volume” during
either the expansion or contraction of the gas and the resultant piston movement. [1] This is near synonym for
motive power, used by French engineer Sadi Carnot in 1824, and mechanical work, used by German physicist Rudolf
Clausius in 1850, and the shortened term "work" used often in the modern sense.
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1. Clapeyron, Émile. (1834). “Memoir on the Motive Power of Heat”, Journal de l’Ecole Polytechnique. XIV, 153 (and
Poggendorff's Annalender Physick, LIX, [1843] 446, 566).

Mechanical effect
In terminology, mechanical effect, the English translate of Mechanische Wirkung, describes the measurement of the
productive output of a heat engine or the value of its work performed. The useful “mechanical effect” movements
include such actions as, for instance, where a steam engine works mines, or in general where a heat engine impels
ships, excavates ports and rivers, forges iron, fashions wood, grinds grains, spins and weaves cloths, transports the
heaviest burdens, etc.

Etymology
In 1847 to 1848, Scottish engineer Lewis Gordon, in the Synopsis of Lectures at Glasgow College, introduced the term
“mechanical effect” was introduced, significantly, in the lectures of Scottish engineer Lewis Gordon at Glasgow
College: [1]
“Different names have been given to Mechanical effect, as we now define it. Smeaton used the term ‘Mechanical
power’, Carnot the term ‘Moment d’activite’, Monge and Hachette ‘Efffet dynamique’, Columb and Navier ‘Quantite
d’action’, Coriolis and Poncelet ‘Quantite de travail’ and ‘Travail mecanique’, Dr Whewell proposes ‘Labouring force’,
Mr Moseley used the term ‘Work’, Weisbach, and German writers generally, speak of ‘Mechanische Wirkung’, or
Mechanical Effect. This latter term seems to be the least ambiguous in its application.”
This terminology was later taken up in use by his student William Thomson; in 1849, e.g. Thomson stated: [2]
“The sole effect to be contemplated in investigating the motive power of heat is resistance overcome, or, as it is
frequently called, ‘work performed’, or ‘mechanical effect’”.
In 1889, the term was used by American chemical engineer Willard Gibbs as a synonym for work or mechanical work
(or motive power), to describe the useful output mechanical movement that a heat engine produced in the 19th
century. [3]
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Mechanical energy
In the history of thermodynamics, mechanical energy is a term used to refer to the act of raising 772-pounds through
a height of one foot. [1] The term is a near synonym to those of mechanical action, mechanical effect, and mechanical
work. The term was first used in 1859 by Scottish engineer William Rankine.
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Mechanical engineering
In engineering, mechanical engineering is the study of energy conversion, mechanics, and mechanism and devices for
diverse applications, ranging from automotive parts to nanomachines. [1]

Human thermodynamics
The following, culled from the HT pioneers page, are noted mechanical engineers to have ventured into human
thermodynamics theory formulations:
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Mechanical engineer

Date

Significance

Bryan Donkin (18361902)
English mechanical
engineer

His article-book “The Scientific Work of Gustav Adolph Hirn”, on the life,
work, and thermodynamics philosophy of French physicist Gustave Hirn,
1893
coined the term "human thermodynamics" and gave the first summary of the
subject overview of the subject.

Robert Thurston (18391903)
American mechanical
engineer

In his The Animal as a Machine and Prime Motor: and the Laws of
1894 Energetics, speculated on a future possible law of persistence of existence, in
relation to the energy or force aspects of the soul.

Mehdi
Bazargan
(1907-1995)
Iranian
mechanical
engineer and
thermodynamicist

| | |
| Completed his PhD in
thermodynamics (1930s); wrote on “The Thermodynamics of Love” (c.1942);
in his Labor in Islam (1946), wrote a chapter on physiological thermodynamics
1942 of human labor in the context of will power; during a five-month prison spell
(for political opposition), wrote the Human Thermodynamics (1956), the first
book entitled “human thermodynamics”, wherein he used a thermodynamics
based framework, in particular Helmholtz free energy equation (adjacent) to
explain Islam, work, death, desire, love, and reincarnation scientifically.

Wrote a thermodynamics textbook, co-authored
American mechanical engineer Richard Sonntag (19332010), with an appended a two-page section to their
entropy chapter on general comments regarding
entropy and some of its philosophical aspects, asking
questions such as 'how did the universe get into a law
entropy state?' or 'are there processes unknown to us
Gordon Van Wylen
that occur somewhere in the universe, such as
(1920-)
1959
continual creation, that have a decrease in entropy
American mechanical
associated with them, and thus offset the continual
engineer
increase in entropy with the natural processes that are
known to us?', or 'is the second law valid for the entire
universe?', with the concluding remark: “The second
law of thermodynamics is man’s description of the prior and continuing work
of a creator, who also holds the answer to the future destiny of man and the
universe.”
|
Modeled of crowd behavior and pedestrian traffic on fluid mechanics
Roy Henderson
and ideal gas models; in his first paper, the highly-cited 1971 “The Statistics of
(c.1935-)
1971 Crowd Fluids”, he measured the movements of college students on a campus
Australian mechanical
and children on a playground, finding that in both cases their movements fit
engineer
the Maxwell-Boltzmann distribution.

John Bryant (1944-)
English mechanical
engineer and
business consultant

Louis-Marie Vincent
(c.1940-)
French
electromechanical
engineer and
biophysical chemist

Began thinking about the relationship between
the cost of oil, energy, and thermodynamics in the
1970s; published articles such as “A Thermodynamic
Approach to Economics” (1982), and a 2009 book
Thermoeconomics: A Thermodynamic Approach to
1979
Economics, all making crude isomorphism
extrapolations of thermodynamic equations and
variables to economics.

| |
| His book Can We Believe in Resurrection, which speculates
on life and death in a modern scientific context, arguing that “the brain is a
1988 machine that obeys the laws of thermodynamics”, albeit he argues, in a
detractive sense, that soul is a type of quantum field attached to
superluminal particles; has theories on how love is a form of thermodynamic
potential, that may be converted into heat and movement, and how the
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brain, being comprised of matter and energy, thus obeying the laws of matter
and the laws of thermodynamics, may act in a “change of state” of energy at
the time of death; his 2002 book Other Logic of Living, uses physical methods,
such as information and analysis of form, to model the living being as a whole
and to argue that “not only do we not really know what life is, but we are not
quite sure what death is either.”
Ronald Pearson (c.1933-)
His book Intelligence behind the Universe, argues for an ‘intelligent ether’
American mechanical
1990 theory of continued consciousness after death, which supposedly originated
engineer and
from his 1984 rejection of big bang theory as being a violation of the
thermodynamicist
conservation of energy.
| | |
|
| | In 1991, began giving lectures in which he
Valter Caggio (1954-)
advised the incorporation of negentropy logic and thinking into the
Italian mechanical
1991 humanities; in circa 2004 laugned the sites: Negentropy.us, Negentropie.com,
engineer
and Negentropia.com; his 2008 book Negentropy and its New Global
Meaning, attempts to use the negentropy concept as a universal model to
explain psychology, ethics, economics, politics, philosophy, and religions.

Bill Nye (1955-)
American mechanical
engineer

| Summarized
the subject of human
thermodynamics as
1993 historical attempts to
use the laws of
thermodynamics to
explain various facets of human existence, from car wreck behaviors, to
politics, to the process of falling in love.

Christopher Edwards
In his thermodynamics class, at Stanford University, he teaches his
(c.1959-)
students at that life is a path function:
American mechanical 1995 “Life is a path function. You begin life, you end life—that's not so interesting,
engineer and
right? But quality of life is a path function. It's the path that you take from the
thermodynamicist
beginning to the end, the integral of that path, that's the special part.”

Satish Boregowda
(c.1968-)
American mechanical
engineer

Josip Stepanic
(1970-)
Croatian
physicist and
mechanical
engineer

His PhD dissertation Thermodynamic Modeling and Analysis of Stress
Responses, attempts to quantify human stress thermodynamically, namely to
use the second law to examine two types of stressors: thermal stress and
1998 mental stress; his 2005 article “Modeling of Human Physiological Stresses: A
Thermodynamics-based Approach”, co-written with Waldemar Karwowski,
expands on this using Maxwell relations to develop formulas to quantify
human stress due to the artifact-human interactions.
In his “Approach to a Quantitative
Description of Social Systems Based on
Thermodynamic Formalism”, outlines a
toy model of social systems in thermodynamic terms (equation shown),
where is the internal energy, the Gibbs potential, the temperature,
the entropy, where the tilde (~) means the quantities are social “analogous
2000

quantities” to actual thermodynamic potentials, and where the denote
external factors (influencing the people of the system), which influence some
of the social system characteristics , upon which the internal energy
depends; founded the journal Interdisciplinary Description of Complex
Systems (2003); followup articles include: “Social Equivalent of Free Energy”
(2004), “Social Free Energy of a Pareto-Like Resource Distribution” (2007),
among others.
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In The Entropy Vector: Connecting Business and
Science, co-authored with Robert Handscombe, they
argue that to learn to manage and control change
(social, technical, and business) one must obtain a
better grasp of science, in particular energy and
Eann Patterson
entropy; the book seems to be very thermodynamical,
(c.1955-)
with chapters on “natural philosophy and business”,
English
2004 “life the universe and entropy”, “energy and entropy”,
mechanical
“time and entropy”, “managing disorder”, “creativity
engineer
and innovation”, “risk and entropy”, “mental entropy”,
“entropy tradeoffs”, etc.; dominate terms and people
used include: Nicholas Georgescu, Leon Brillouin,
Stephen Hawking, Rudolf Clausius, Maxwell’s demon, and interestingly free
energy; Patterson currently is chair of mechanical engineering at Michigan
State University.
Gave a workshop talk (Third Milan Workshop on the Physical Sciences in
the Third World) on "The 'Morality' of Thermodynamics: the Controversy of
Stefan Pohlits Laws in a New Public Sphere, Spain 1868-1880"; his 2007 PhD dissertation
Valero (c.1977“The Circulation of Energy: Thermodynamics, National Culture, and Social
)
Progress in Spain, 1868-1890” builds on the work of Crosbie Smith and Greg
Spanish
2005 Myers to discuss how William Thomson, Balfour Stewart, Peter Tait, and
mechanical
Thomas Huxley, etc., applied and used thermodynamics to theorize about
engineer and
humanist implications; recent articles include: “The Communication of
social
Thermodynamics: Physical Culture and Power in Spain in the Second Half of
thermodynamicist
the Nineteenth Century” (2009), “Thermodynamics, Social Thought, and
Biopolitics in the Spain of the Restoration” (2010), and “Energy, Entropy, and
Religion: A Historical Review” (2010), the latter co-written with Favio Vitery.
His articles, e.g. “Constructing Animal Locomotion from New
Adrian Bejan (1948-)
Thermodynamics Theory” (2006), and books, e.g. Constructal Theory of Social
Romanian-born
2006 Dynamics (2007), have been attempting to outline a constructal theory of
American mechanical
social dynamics, where society is seen as a live “flow system” (e.g. a river
enginee
basin, vascularized tissue, city traffic).
Richard Hughes
(c.1955-)
Taught a course on the thermodynamics of government (government
American mechanical
2008 thermodynamics) and politics (political thermodynamics), at California State
engineer and
University.
government and
politics theorist
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Mechanical equivalent of heat
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In thermodynamics, the mechanical
equivalent of heat is the following ratio which
is found to be a universal constant in nature:
[1]

"Positive transformation"
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"Negative transformation"

where W is an amount of work expended in
the production of heat Q (e.g. Thomson's
cannon boring experiment, 1798) and or
where W is an amount of work produced or
obtained from heat Q (e.g. Papin's steam
engine, 1690). The numerical value of J is
A 50AD Alexandrian Hero-type
English physicist James Joule's 1843
independent of the manner in which the heat paddle wheel experiment, the best- aeolipile rigged to a pulley
contraption so to be able to do
is produced by work (or work produced by
known experimental determination
mechanical work: namely the raising
heat). This constant was first enunciated as a of the mechanical equivalent of
of a weight (mg) by a certain
formal law of nature by German physicist
heat, wherein the work W of the
distance in height (h), during which
Robert Mayer in 1842 who stated that the
falling weight was converted into a
process a certain quantity of heat Q
proportional
amount
of
heat
Q
in
heat produced is proportional to he work done
is converted into a certain quantity
in its production; and conversely, when work the water measured by increase in
of work W (mgh), in a certain
degrees
on
the
Celsius
is obtained from heat, the heat which
proportionate ratio (J) of work to
disappears is in the same constant ratio to the thermometer. [14]
heat. [13]
work obtained. The exact value of this
constant was determined in 1843 by English physicist James Joule who found, through a number of all varieties of
experiments, that an amount work W expended in the release of 778-pounds downward in gravitational height by
one 1-foot results in an amount of heat generation or work-converted-into-heat quantified by a 1° F temperature
increase in 1-pound of water. In unit form, Joules measurement is:

With the invention of standard SI units, in the 20th century, the value of J became defined as 4.186 10E7 ergs per
calorie, and assigned a value of 1, after which all forms of energy became expressed in units of "joules". With this
assignment of J=1, e.g. as was done by English chemist James Partington (1924), or possibly by someone (?) shortly
before him, the original 19th century mechanical equivalent of heat ratio:

becomes:

where the J is "assumed" or rather concealed in the proportion between the two. Hence, in SI notation, connection of
this unit J=1, to the original 19th century experiments that derived this values becomes a bit camouflaged.

Symbol A
In its early formulation, the mechanical equivalent of heat went by the symbol a or A, depending on usage. In 1845,
German mathematician Carl Holtzmann began to assign the letter "a" to the mechanical equivalent of heat and
calculated values using methods similar to those of Mayer. [8] In his paper, Holtzmann stated:
“I call the unit of heat the heat which by its entrance into a gas can do the mechanical work a—that is, to use definite
units, which can lift a kilograms through one meter.”
German physicist Rudolf Clausius, in 1850 memoir "On the Motive Power of Heat", begin to adopt this symbol use
and terminology, defined as follows:
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In this sense, it seems that A is defined as the inverse of J as defined in modern terms:

This detail, however, needs to be fact checked. In event, the calculation of A was determined by a number of
individuals, including: Benjamin Thomson (1798), Marc Séguin (1839), Robert Mayer (1842), Ludwig Colding (1843),
James Joule (1843 to 1849), Carl Holtzmann (1845), and Gustave-Adolphe Hirn (1856). [2] The best known calculation
was that performed by Joule in 1843 wherein the falling weight was attached to wound rope to a wooden paddle
wheel immersed in a tub of water. When the weight fell, the paddle wheel turned, causing agitation in the water and
as a result a temperature increase. [3]

Early history
In circa 1635, Italian physicist Giovanni Baliani showed that by
placing an iron pot filled with water on a spinning metal disk it was
possible to make water boil. This experiment is said to have been
one of the first references to an experimental determination of the
equivalence between heat and work. The earliest experiments
showing that mechanical work could produce heat in a fixed ratio
were the 1798 "cannon boring experiments" done by Americanborn English physicist Benjamin Thomson which showed that by
One of Joule’s original paddle wheel experimental
continuously boring a cannon barrel with a dull drill bit, a
devices, held at the Science Museum, London. [21]
seemingly unlimited supply of heat could be produced. Rumford
published his results in a paper titled "An Experimental Enquiry
Concerning the Source of the Heat which is Excited by Friction" presented to the Royal Society in 1798. Thomson
found that the work of one horse during two and a half hours is sufficient to raise through 180° Fahrenheit 26.58
pounds of water. From this he calculated that one pound heated one degree is equivalent to 940 British units of
work. [2]
In 1799, British chemist and physicist Humphry Davy conducted “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. [4] In 1840, Danish
civil engineer and physicist Ludwig Colding had worked out a "perpetuity of force" theory and and in 1843 attempted
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; as stated in 1856 retrospect. In
1841, German physician Robert Mayer sent the article “On the Quantitative and Qualitative Determination of Forces”
to German physicist Johann Poggendorff, to be published in his Annalen der Physik and Chemie, in which he stated,
among other things, that “motion is converted into heat”; but the paper was rejected. He followed this up with the
1842 paper “Remarks on the Forces of Inorganic Nature”, in which he gave the following figure for the mechanical
equivalent of heat: [5]
“The warming of a given weight of water from 0˚C to 1˚C corresponds to the fall of an equal weight from the height of
about 365 meters.”
In the early 1840s, English physicist James Joule repeated Davy’s ice-rubbing experiments and began to extrapolate
this principle to various other work-producing experiments, such as chemical, mechanical, and electrical.
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In 1843, Joule summarized his overall objective and theory by stating
that:
“I shall lose no time in repeating and extending these experiments,
being satisfied that the grand agents of nature are … indestructible; and
that wherever mechanical force is expended, an exact equivalent of
heat is always obtained.”
Joule's famous paddle wheel experiment was conducted in 1843.
In Joule's famous 1845 paper, entitled "On the Mechanical Equivalent
of Heat" (or "On the Existence of an Equivalent Relation between Heat
and the ordinary Forms of Mechanical Power"), he published the value
A for the amount of work W required to produce a unit of heat Q. Joule
contended that motion and heat were mutually interchangeable and
Left: Austrian physicist Franz Pisko's 1879
that in every case, a given amount of work would generate the same
illustration of Joule's paddle wheel experiment
amount of heat, regardless of the process. [3]
to determine the mechanical equivalent
In 1843, Ludwig Colding stated that "the quantities of heat evolved used
of heat. [20] Right: a 2010 TutorVista.com video
are, in every case, proportional to the lost moving forces" though he
on James Joule's 1843 paddle wheel
did not calculate a mechanical equivalent of heat. [6] This postulate
experimental calculation of the mechanical
may have been based on his earlier 1839 experiments on the
equivalent of heat.
compressibility of water; later summarized with a review of other data
on compression and friction of various materials. Into the late 1840s, in a series of quantitative experiments
sponsored by the Royal Danish Academy of Sciences and Letters, Colding was able to obtain various values for the
mechanical equivalent of heat. By 1850, Colding had obtained a value for the mechanical equivalent of heat, some
14% lower than the modern value (4.1860 J/cal) at a time when Joule had measured 4.159 J·cal-1. [7] A subsequent
calculation by Colding in 1852 yielded a value only 3% below modern values.
In 1847, Joule measured the mechanical equivalent of heat on his honeymoon at Niagara Falls.
In 1856, French physicist Gustave-Adolphe Hirn’s conducted
experiments in the determination of the mechanical equivalent of
heat of a human being in working action. In particular, Hirn
calculated a value for the mechanical equivalent of heat for a man
doing work, i.e. running on a paddle-wheel like stair-climber
treadmill, in a sealed chamber. To achieve this end, a man was
placed in a hermetically closed chamber, and made to turn a wheel
which could, at choice, revolve with or without doing work. The heat
given out in the chamber was then ascertained by the ordinary
2005 Oxford Dictionary of Science definition of the calorimetric process. From these experiments, Hirn deduced a
valuation of the mechanical equivalent of heat for animated motors;
mechanical equivalent of heat. [10]
but the number which he obtained differed considerably from the
standard obtained by Joule via physico-mechanical methods. [9]
In 1912, German physical chemist Otto Sackur, in his Thermochemistry and Thermodynamics (chapter three), gives a
fairly good history and derivation of the mechanical equivalent of heat and its various calculations. [1]

Theorem of the equivalence of heat and work
In 1850, and over the next fifteen years, German physicist Rudolf Clausius began to use the mechanical equivalent of
heat as a basis of his Mechanical Theory of Heat, which is considered the core book of modern thermodynamics. In
his first article "On the Motive Power of Heat and on the Laws which can be Deduced from it for the Theory of Heat",
Clausius begins by citing the mechanical equivalent of heat results of Holtzmann, Mayer, and Joule, but then then
applies its logic to the heat-generating working action of the "working body" and the likely changes that result in the
condition of the working body in a Carnot cycle. In this direction, by 1854 Clausius had enunciated what he called the
theorem of the equivalence of heat and work as such: [11]
“Mechanical work may be transformed into heat, and conversely heat into work, the magnitude of the one being
always proportional to that of the other.”
This logic was then molded, via a number of arguments, into the (a) the conservation of energy and (b) the
equivalence-value of all uncompensated transformations (entropy); or what are commonly known as the first and
second laws of thermodynamics, respectively.
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Theorem of the equivalence of transformations
In German physicist Rudolf Clausius' 1854 fourth memoir "On a Modified form of the Second Fundamental Theorem
in the Mechanical Theory of Heat", he introduced what he called the theorem of the equivalence of transformations,
in which the concept of irreversibility is rooted, and hence entropy increase.

Switch to J = 1
The original units of the mechanical equivalent of heat, calculated by James Joule, in a va In unit form, Joules
measurement is:

With the invention of standard SI units, in the 20th century, the value of J became defined as 4.186 10E7 ergs per
calorie, and assigned a value of 1, after which all forms of energy became expressed in units of "joules". An earlier
"absolute system of units" (c.1912) value for the mechanical equivalent of heat often used was:

where the unit of work 1 erg, in SI units, equals:

In sum, the original circa 1840s sense of the mechanical equivalent of heat means that the work energy released
when a one pound weight falls through a height of 778 feet can affect a temperature increase of one degree in a
pound of water, through a number of means of energy conversion.
The transition of original 1843 definition units of J to CGI units to the
modern SI units of J = 1 has a bit of a blurry history to it. The switch
seems to have begun to come about in circa 1910 when the
inconsistencies in defining the unit of energy in terms of heat capacities
of water became a less compelling as compared to the ability to measure quantities of energy more accurately by
electrical methods; according to which the derivation and calculation for the new unit for J has something to do with
Ohm's law (1827). In the midst of this, supposedly, in 1930 the decision was made to define the calorie arbitrarily by
the relation: [18]

4.1850 absolute joules ≡ 1 calorie
In 1924, English chemical thermodynamicist James Partington defined J as:

where A was a commonly symbol for work, from the German word arbeit, meaning 'work', a notation employed by
those such as German physical chemist Walther Nernst (1917). Partington then states that if the SGS system (work is
ergs and heat in degree calories) and another unit system (work in gram-centimeters and heat in gram calories) with
have different values of J. He then jumps to the conclusion that "with suitable units for A and Q, we can make J = 1, in
which case A = Q." [17] The details of this jump need to be tracked down? In sum, to review the mechanical
equivalent of heat a constant factor relating the calorie (the c.g.s. unit of heat) to the joule (the unit of mechanical
energy), equal to 4.1868 joules per calorie. It is redundant in the SI system of units, which measures heat and all
forms of energy in joules. [16] The unit of “calorie” was first defined by Nicolas Clément in 1824 as a unit of heat,
entering French and English dictionaries between 1841 and 1867. At some point along the way, the calorie was
replaced by the SI unit of energy, the joule. Hence, sometime along the way, the units and definition of the
mechanical equivalent of heat was reformulated, in standardized unit sense, in some way or another. It seems,
according to some, that a standardized value of 4.1860 J/cal was established in the early-to-mid 20th century, in the
1920s, supposedly, it was ultimately realized that the constant is simply the specific heat of water, a quantity that
varies with temperature between the values of 4.17 and 4.22 J/g·°C. The change in unit was the result of the demise
of the calorie as a unit in physics and chemistry.
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Since early days the calorie or kilocalorie has been used as a unit of energy. In some circles, however, it is realised
that this cannot be continued indefinitely and that in due course the joule is to be substituted for the calorie as the
unit of energy in all nutritional work. Calories should then fall into disuse.
In the International System of Units (Système International d'Unités) called S.I., there are 6 basic units as
adopted in 1954: the meter (M) for length, the kilogramme (Kg.) for mass, the second (s) for time, the ampere (A) for
electric current, the kelvin (K) for thermodynamic temperature and the candela (cd) for luminous intensity (1). All the
other units are derived from these 6 basic units such as the unit for force as the newton (N) (Kgm/s²), the unit of
energy in any form is the joule (J) (Nm) and the unit of power as the watt (W) (J/s). The joule was adopted as the unit
for electrical work, heat, mechanical work and energy in 1948 at the 9th General Conference on Weights and
Measures, avoiding the calorie as far as possible. This unit was also formally approved in 1960 in the International
System of Units (SI). Also the International Standards Organization (ISO) has recommended its adoption as the
preferred unit for energy, as well as the USA National Bureau of Standards, the British Standards Institution and the
Royal Society. [15]

Quotes
The following are related quotes:
“The first step in the investigation of the transformation of heat into work was taken by Sadi Carnot in 1824, a step of
inestimable value in every branch of modern physical science. He devised a method of startling originality for the
purpose of attacking this special question of the production of work from heat.”
— Balfour Stewart and Peter Tait (1875) [19]
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Mechanical philosophy
In science, mechanical philosophy is the view which holds that all that exists is matter and motion (Boyle, 1665);
more generally that all objects are composed of particles or atoms, and that these interact according to fixed natural
laws. [1]

See also
● Mechanics
● Mechanical theory of heat
● Mechanism
● Social mechanics
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Mechanical theory
In science, the mechanical theory, according to 1824 views of French physicist Sadi Carnot, explains the operation of
machines which have for a motor the force of men (manpower) or of animals (horsepower), a waterfall
(waterpower), an air current (windpower), etc., but not those which receive their motion form heat. [1] In general,
the "mechanical theory" is a term that refers to a geometric physics of, pre heat engine period, machines, those such
as screw presses, pulleys, water wheels, wind mills, etc., defined by fundamental principles and limits of operation
owing to the geometry of movement of the parts and the laws of force.

History
The works of French engineer Lazare Carnot embody the logic of the mechanical theory to a large extent. [2] In
particular, Lazare Carnot’s 1778 “Memoir on the Theory of Machines”, written fresh out of engineering school,
submitted to the French Academy of Sciences in Paris, in efforts to win their coveted prize contest to formulate a
general mechanical theory, acts as a good point representative of the birth of the mechanical theory. Specifically, in
an advertisement in the Gazette de France of 18 April 1777, the Academy specified that this machine theory or
subject needed to be: [3]
“The theory of simple machines with regard to friction and the stiffness of cordage, [requiring] that the laws of
friction and the examination of the effects resulting from stiffness in cordage be determined by new experiments
conducted on a large scale; [requiring] further that these experiments be applicable to machines used in the Navy
such as the pulley, the capstan, and the inclined plane.”
His two-part entry was titled “Mémoire sur la Théorie des Machines”, part I being his experimental results, part II
being the outline of his general theory of machines. [3] A number of more robust publications on the same subject
soon followed out, culminating with the 1803 Fundamental Principles of Equilibrium and Movement.

Thermodynamics
The new "mechanical theory of heat", in a sense, can be considered as a formulaic combination:
Mechanical theory of heat (1865) = mechanical theory (1778) + mechanical equivalent of heat (1798) + theory of
heat (1837)
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developed largely by German physicist Rudolf Clausius between 1850 and 1865, explains the operation of machines
which receive their motion from heat, a theory now known as the science of thermodynamics. [4]
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Mechanical theory of heat
In theories, mechanical theory of heat or Mechanische
Wärmetheorie (German) is a unification of Boerhaave’s law, the
theory of heat, mechanical theory, specifically the mechanical
logic of the steam engine operation, the mechanical equivalent
of heat, utilizing parts of the kinetic theory, and the ideal gas
laws, among other topics (such as electrochemistry), as
presented in German physicist Rudolf Clausius’ 1865 textbook
The Mechanical Theory of Heat. [1]
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The "branches" and "roots" of the tree of
thermodynamics, having the mechanical theory of
heat as its trunk.

Mechanical work
In thermodynamics, mechanical work W is measure of the energy exerted whenever a body moves under the
influence of a force. Specifically, if a force F acts on a single material point, causing it to move in a given direction, the
product of the force and the distance d moved through is the “mechanical work” which the force performs during the
motion: [1]

W = F∙d
History
The etymology of the term mechanical work seems to stem from the writings of French engineer Sadi Carnot. In
1824, Carnot outlined the view that "already the steam-engine works our mine" and used the expression "motive
power", which he used synonymously with the term impelling power, to quantify the useful effect of that a motor is
capable of producing as “the product of the weight multiplied by the height to which it is raised.” [2] In 1834, French
engineer Émile Clapeyron used the phrase “mechanical action” as “the integral of the product of the pressure times
the differential of the volume” during either the expansion or contraction of the gas and the resultant piston
movement. [3] In 1850, German physicist Rudolf Clausius began to use the terms "motive power", "work", and
"mechanical work" somewhat interchangeably; although tending towards the latter terminology in his later papers.
[4]
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Mechanics
In science, mechanics is the study of the interactions
between matter and the forces acting on it. [1] Mechanics,
according to the 1926 Anatomy of Science lectures of Gilbert
Lewis, is the general science of the study of mass, space
(geometry), and time; just as kinematics is the study of space
(geometry) and time. [3]

History
The term and subject of "mechanica" is said to be attributed Greek physicist Archimedes' principle of the lever that
to Aristotle or one of his followers known as the pseudo"magnitudes of equal weight acting at equal distances are
Aristotle. [2] Austrian physicist Ernst Mach's 1893 The
in equilibrium [mechanical equilibrium]" is one of the
Science of Mechanics: a Critical and Historical Account of its earliest examples of a subject in mechanics. [3]
Development, according to Gilbert Lewis, is said to be a
"beautiful treatise" on mechanics in general and on its history. [4]

Thermodynamics | Mechanical theory of heat
It should be noted that the expanded name of thermodynamics is "mechanische wärmetheorie" (German) or
mechanical theory of heat (English), in the original 1865 terminology of German physicist Rudolf Clausius, the central
founder of the subject, meaning that thermodynamics loosely translates as the study of the interactions between
matter in relation to particularly the forces of heat acting on matter.

See also
● Celestial mechanics
● Mechanism
● Mechanical action
● Mechanical effect

● Mechanical equivalent of heat
● Social mechanics
● Statistical mechanics
● Mechanical energy

● Mechanical theory
● Mechanical work
● Lessons on Social Movement
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Mechanism
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In chemistry, mechanism is the
step-by-step sequence of
elementary reactions by which
overall chemical change occurs. [1]
A reaction mechanism, said another
way, is the way in which a particular
chemical reaction occurs, described
in terms of the steps involved. [2]
“Mechanism, which counts among
its progenitors and partisans
Democritus, Descartes, Hobbes,
Locke, Berkeley, and Hume, has at
its root the engineer’s model or
machine, with its atomistic and
manipulatable parts.”
— Eric Zencey (1983), “Entropy as Root
Metaphor” [13]
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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 a mechanism, each step is
characterized by a number of
Swedish chemist Torbern Bergman's 1775 "verbal" description of affinity reactions
factors, such the reaction time in a (right), shown with generic models of Scottish chemist William Cullen's 1757
single step, a specific movement or "diagrams" of affinity reactions (left), the basic starting point in the history of the
notion of "mechanism" in the history of chemistry.
exchange, energy, entropy, and
Gibbs free energy changes, among
other factors. A mechanism describes in detail exactly what takes place at each stage of a chemical transformation. It
describes the transition state and which bonds are broken, and in what order, which bonds are formed and in what
order, and what the relative rates of the steps are. A complete mechanism must also account for all reactants used,
the function of a catalyst, stereochemistry, as well as all products formed and the amount each reactant and product.

History
Verbal chemical mechanism began in English physicist Isaac Newton's 1718 famous "Query 31". Newton's verbal
reaction displacement descriptions, in turn, became French chemist and physician Étienne Geoffroy's 1718 affinity
table, which soon expanded into large affinity tables by other chemists. The first mechanism diagrams arose in the
1757 lecture notes of Scottish chemist William Cullen, such as shown below:

Cullen's most prominent student Scottish physicist and chemist Joseph Black also made mechanism-like reaction
diagrams. These affinity tables and reaction diagrams, in turn, found their largest expression in the 1775 so-called
"affinity reaction diagrams" of Swedish chemist Torbern Bergman, the first of which is shown below:

Bergman also, was the one who introduced the now-standard English alphabet notation, A, B, C, aB, etc., notion for
generic single and bonded, chemical species. These Bergman reaction diagrams, over the next century, through a
slow gradual process, eventually began to be written in the standard horizontal reactants convert to products
notation:
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Reactants → Products
In 1884, Dutch physical chemist Jacobus van't Hoff introduced the two-way arrow to signify the forward backward
nature of reactions until equilibrium is reached:
Reactants

Products

In 1903, Scottish chemist Arthur Lapworth proposed one of the first reaction mechanisms, namely that for benzoin
condensation, as shown below, where the proton transfers occur at (i) and (ii): [3]

Chnopsology | Biology
The term ‘mechanism’ in biology (chnopsology), just as in chemistry, according to English experimental biologist
James Johnstone, refers to the motions and configurations of material particles, namely the atoms and molecules of a
system which exist, move, and from configurations, in a physical chemical system in space and time. [9]

Chnopsological thermodynamics
See main: Chnopsological thermodynamics

The first to use thermodynamics to describe life (animate structure) mechanistically was French biologist Stéphane
Leduc who in 1911 published a 197-page treatise on the mechanism of life, wherein, in his own words, he
“endeavored to give as much of the science of energetics as can be treated without the use of formula; the
conception of entropy and Carnot’s law of thermodynamics” to the explanation of the mechanism of life. He states,
for instance, “a living being [is] a store of potential energy, to be set free by external stimulus.” [8] The second to
describe “mechanism” in relation to interactions between living entities, on the model of chemical mechanism, was
English experimental biologist James Johnstone, beginning in 1914 and culminating with his 1921 book The
Mechanism of Life in Relation to Modern Physical Theory. [4] Johnstone’s work later stimulated ideas on predatorprey mechanism as described in 1922 articles “Contribution to the Energetics of Evolution” and “Natural Selection as
a Physical Principle” American physical chemist and mathematician Alfred Lotka. [5]

Dead mechanism
See main: Defunct theory of life

In 1892, German physicist Karl Pearson gave the following opening statement to his chapter on life in his book The
Grammar of Science:
“The object of our Grammar so far has been to investigate the radical concepts of physics, the basis of that ‘dead’
mechanism to which science is popularly supposed to reduce the universe.”
Here we see Pearson unknowingly applying religio-mythology concepts, namely the concepts of "life" and "death",
which are not concepts found in the corpus of hard science, to the question of mechanism, namely the agglomeration
of the religio-mythology science blended term "dead mechanism", as apposed to "living mechanism". Pearson, prior
to this, in his 1885 “Matter and Soul” lecture, used the dead mechanism argument to discredit the notions of
"consciousness" and to some extent "life". [11]

Human chemistry | Social mechanism
See main: Social mechanism

In human chemistry, the concept of chemical mechanism has a long history tracing back to the 1796 theories of
German polyintellect Johann Goethe, and after hims including Lawrence Henderson, Christopher Hirata, to name a
few.
In 2007, American electrochemical engineer Libb Thims used mechanist theory and depictions of mechanisms in the
discussions of human chemical reactions occurring between “human molecules” (people), A or B, such as in the
processes of relationship formation, divorce, or friendship rearrangement, etc., via its use in human collision theory,
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human molecular orbital theory, transition state theory, etc. [6] To cite one example, the classic model of reaction
mechanism between two proteins R and L:

R+L

↔

close proximity

R ∙∙∙ L
encounter complex

↔

R–L
transition state

↔

RL
bound state

The first step in the reaction, R + L, brings the two protein molecules into close proximity, resulting in the first
‘macrocollision’ and yielding the encounter complex: R ∙∙∙ L. In the second step, short range electrostatic effects result
in a well-oriented conformation called the ‘transition state’ or R – L. At this point, orbital overlap effects are not yet
significant factors. The last step of the binding process is the latter stage transition from the favorable intermediates
to the bound state unit RL. This is a process of induced fit, limited by a rate constant, which requires structural
rearrangements overcoming mostly enthalpic energy barriers. Thims explained this, in the human molecular
perspective, such as if R and L were two human molecules, A and B, from one point of view, as an energetic analog to
American psychologist John Money’s 1980 love map theory, but translated in the form of the modern drug-receptor
thermodynamic conception of “free energy maps”, which corresponds to the sensory forces that guide the
orientation, alignment, and development of a person’s life in proportion to measurements of neighboring ‘locking
potentials’ of human molecules in close proximity. In this sense, in human life, forces or locking potentials drive the
search leading to high-affinity binding of humans to other humans. [7]

Quotes
The following are related quotes:
“Pan-mechanism is not simply the claim that being is composed entirely of machines, but that all interactions are
machinic interactions.”
— Levi R. Bryant [12]
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In schools, the mechanistic school or
"mechanistic school of social
thermodynamics" refers to all sociological
theories, according to the 1928
classification scheme of Russian-born
American sociologist Pitirim Sorokin, which
interpret social phenomena in the
terminology and concepts of physics,
chemistry, mechanics, mathematics,
energetics, and thermodynamics. [1]
Sorokin divides the mechanistic school of
sociology into about four main principle
branches as follows: [2]

Russian-born American Harvard sociology department
founder Pitirim Sorokin’s 1928 classification of the first
main branch (of eleven) of "contemporary sociology",
that of the “mechanistic school of social
thermodynamics”, all based on the thermodynamics of
Rudolf Clausius. [1]

(a) Social mechanics
Representatives: A.P. Barcelo, Spiru Haret, Alfred Lotka
(b) Social physics
Representatives: Henry Carey
(c) Social energetics (or social thermodynamics)
Representatives: Ernest Solvay, W. Bechtereff, Wilhelm Ostwald, T.N. Carver, and Leon Winiarski
(d) Mathematical sociology
Representatives: Vilfredo Pareto and F. Carli
This classification scheme of Sorokin has
Schools of Contemporary Sociology (1928)
frequently been mentioned or utilized as
a basic outline of sociology. [5] Polish
economist Leon Winiarski is described as
the leader of the mechanistic school of
social theory, which is correct, being that
Winiarski was the first to used both the
thermodynamic equations of Rudolf
Clausius as well as the mechanical
equations of Joseph Lagrange; Winiarski is
followed by Eugene Roberty, Henry Carey
(social chemistry and social physics), and
The mechanistic school (social mechanics, social physics, social energetics or
Wilhelm Ostwald (social energetics), as
social thermodynamics, and mathematical sociology), first of the main nine
described by American sociologist Howard schools of contemporary sociology, according to the 1928 classification scheme
W. Odum. [3] Others have described
of Russian-born American sociologist Pitirim Sorokin. [2]
Winiarski as the "most outstanding
representative" of the mechanistic school of sociology. [4] Sorokin attributes mathematical sociology, or what he
calls "pure sociology" to the work of Italian social-economist Vilfredo Pareto along with F. Carli.

References
1. Sorokin, Pitirim. (1928). Contemporary Sociological Theories (ch. 1: Mechanistic School, pg. 3-62). Harper &
Brothers.
2. Table: Classifications of the Schools of Contemporary Sociology, ibid, Sorokin (1928), pg. xxi.
3. Odum, Howard W. and Josher, Katherine C. (1929). An Introduction to Social Research (pg. 108-09). H.Holt and Co.
4. Birgitta, Nedelmann and Sztompka, Piotr. (1993). Sociology in Europe (pg. 169). Walter de Gruyter.
5. (a) Levine, Donald N. (1995). Visions of Sociological Tradition (mechanistic school, pg. 23). University of Chicago
Press.
(b) Jha, Jainendra K. (2001). Encyclopedia of Teaching Sociology (mechanistic school of sociologists, pg. 205). Anmol
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Megaentropy
In education thermodynamics, megaentropy is a hypothetical type of entropy, conceived by American economist
Jeremy Rifkin, that supposedly defies the second law of thermodynamics, and is associated with the collection of
information and the buildup of intellect in the learning process. [1] The term seems to be some type of backwards
spin-off of the material entropy hypothesis.
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Melanchthon, Philipp
In philosophy, Philipp Melanchthon (1497-1560) (CR=10), was German theological
reformer, cited with a Cox IQ of 190, who rejected certain Biblical absurdities, such as
transubstantiation, but held fast to others, notably geocentric theory.

Copernicus
Melanchthon, an associate of Martin Luther (1483-1546)—who had referred to
Copernicus as a “fool [who] wants to turn the whole art of astronomy upside down!”—
described Copernicus’ heliocentric theory as an “old joke” (see: crackpot), implying
that it was a superfluous revival of a frivolous circa 250BC suggestion by Aristarchus of
Samos. Moreover, upon reading the Rheticus’ First Account (Narratio Prima), the first
condensed summary of Copernicus’ theory, Melanchthon commented: [1]
“[Some think it] a distinguished achievement to construct such a crazy thing as that
Prussian astronomer who moves the earth and fixes the sun. Verily, wise rulers should
tame the unrestraint of men’s minds.”
(add discussion)
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Melko, Matthew
In hmolscience, Matthew F. Melko (1930-2010) was an American political scientist noted for his
1969 book The Nature of Civilizations, in which he describes the rise of civilization using
mechanism diagrams, similar to physical chemistry reaction mechanism diagrams. [1] American
physical chemist Thomas Wallace devotes an entire chapter expanding on what he calls “Melko’s
transitional mechanistic model” in terms of more detailed transition state theory. [2] Melko was a
joint editor of the 1987 book The Boundaries of Civilization in Space and Time, which discusses
homeokinetics work of American physicist Arthur Iberall, supposedly in application to the physics
of the disintegrate of cultures. [4]

Education
In 1975, Melko, self-defined as a political scientist, was associate dean of Bradford College, Haverhill, Mass., and was
editor of Comparative Civilizations. In 2010, at the time of his passage, Melko was a peer-review editor for the
Comparative Civilizations Review. [3]
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In thermodynamics, Joseph Mellor (1869-1938) was an English inorganic chemist noted
for his 1902 book Higher Mathematics for Students of Chemistry and Physics, one of the
first books in the field of mathematical thermodynamics, resulting from the eagerness
he saw in students to readily pursue research and work in the newly forming field of
physical chemistry, and for his A Comprehensive Treatise on Inorganic and Theoretical
Chemistry, which contains a well-honed digression on affinity chemistry.

Overview
In 1922, Mellor, in his A Comprehensive Treatise on Inorganic and Theoretical
Chemistry, gives a well-honed digression on the transition between affinity chemistry
and the newly-forming subject of modern chemical thermodynamics (1920s); for
example, he correctly defines driving force as such:
“Chemical affinity can be regarded as the driving force of a chemical reaction.”
On affinity and its various synonyms, Mellor comments:
“Some try to evade the difficulty by using other terms: ‘elective attraction’, ‘chemical activity’, ‘chemical avidity’,
‘chemical energy’, etc., but the original term ‘chemical affinity’, is convenient, provided it is kept in place.”
(add discussion)

Quotes | Employed
The following are quotes employed by Mellor:
“Substance is like a river in continual flow; the energies undergo constant changes and do work in infinite variety.
There is hardly anything that stands still or remains still.”
— Marcus Aurelius (c.160), a seeming Heraclitus (475BC) paraphrase; cited by Mellor, in: chapter twelve “Thermodynamics and
Thermochemistry” (1922)

“That matter and power are the principles of each body is clear, for having taken away all the accidental forms, we
arrive at length at substantial form which, being abstracted per intellectum, there remains a something very occult
which is prima material.”
— Albertus Magnus (c.1270), The Generation of the Elements (De Generatione Elementorum); cited by Mellor in section on matter
and energy (1922)

“All physical science starts from certain postulates. One of them is the objective existence of a real world.”
— Thomas Huxley (1887), cited by Mellor, in: chapter twelve “Thermodynamics and Thermochemistry” (1922)

Education
In 1899, Mellor completed a degree in chemistry, with first class honors, at Otago University, New Zealand, after
which he was awarded a research scholarship to the University of Manchester.
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Melting pot theory
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In hmolscience, melting pot theory, melting
pot theorist, or a “pot theory”, refers to a
publication, argument, or person who
employs a variety of variegated, albeit
seemingly related theories—such as:
cybernetics (Norbert Wiener), information
theory (Claude Shannon), itself being an
ongoing Sokal affair, general systems theory
(Ludwig Bertalanffy), systems theory (James
Miller), dissipative structures (Ilya
Prigogine), emergy (Howard Odum),
autocatalytic closure (Stuart Kauffman),
Left: A depiction of a generic thermodynamics-themed melting pot theory.
negative entropy (Erwin Schrödinger),
Right: a cartoon of Daniel Brooks and Edward Wiley who got burned for their
among others—as a general spring board
and or launching pad to argue for just about 1982 melting pot fueled Brooks-Wiley theory of evolution.
anything; often related to evolution, and or
the humanities.

Overview
Pot theorists, typically, tend to be lacking credentials in the hard physical sciences. Example melting pot theorists,
include: Ludwig Bertalanffy, and his 1968 general systems theory; Erich Jantsch, and the general argument found in
his 1980 Self-Organizing Universe, Peter Corning, and his 1981 synergy-based evolution theory; Daniel Brooks and
Edward Wiley, and their 1982 Brooks-Wiley theory; among others. [1] The following cartoon, e.g., is a parody of the
infamous 1982 Brooks-Wiley theory, from the article “Are Evolutionary Biologists Really Ready for the Extended
Synthesis”, by David Tyler, portraying their argument as a "melting pot theory" wherein, in the end, Canadian
zoologist Daniel Brooks is the one who gets "burned". In fact commenting, in 2011 retrospect, on the adverse
reaction to their theory: “Ed and I were stunned by [the] vicious tone. Why the rhetorical heat?” [2] Of note, melting
pot theorists, as the decades progress, as pattern seems to indicate, seem to build on each other, e.g. Corning,
himself a pot theorist, cites Bertalanffy, a classical pot theorist; and so it is with newer pot theorist. Other pot
theorists include: Tullio Scrimali (2006), [add].
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In famous publications, “Memoir on the Motive Power of Fire” is an 1834
article written by French physicist Emile Clapeyron that expanded on the
earlier 1824 booklet Reflections on the Motive Power of Fire, by French
physicist Sadi Carnot, via the use of a more rigorous mathematical
formulation and the use of the pressure-volume indicator diagram
technique, developed in 1796 by James Watt and John Southern, to
facilitate a graphical calculation of pressure-volume work. [1] The central
function of Clapeyron's Memoir was to introduce other physicists,
particularly Thomson and Clausius, to Carnot's Reflections.

Notes
Clapeyron is said to have begun work on his Memoir after returning from
Russian in 1830. Clapeyron's Memoir was more widely circulated than was
Carnot's book and was translated into English and German. [3]

Indicator diagrams
In 1796, Scottish instrument maker James Watt and his employee John
Southern developed a work measurement tool called an "indicator
diagram", used to exactly quantify the work produced by a steam engine,
which made a chart of the pressure of the steam in a cylinder plotted out
against the steam's volume:
Title page to a 1960 English translation of
French physicist Emile Clapeyron's 1834
"Memoir on the Motive Power of Heat" by
Eric Mendoza. [2]

Pressure volume work
See main: Pressure volume work

Using data from the indicator diagram, in 1834, Clapeyron the first to employ a graphical analysis of the measure of
the work done by the expansion or contraction of the steam, the work of the steam can be determined using
calculus:

where W is the work done by the body of steam, Vi is the initial volume, Vf is the final volume, and P is the pressure of
the steam. Clapeyron used the phrase "mechanical action" as the measure of this integral.
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Mencken, Henry
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In existographies, Henry Mencken (1880-1956) (CR:8) (HD:53) (FA:82) was an American
journalist, a self-professed agnostic, albeit outwardly leaning towards atheism, noted
for his satirical reporting in the 1925 Scopes trial (see: science vs religion legal cases),
on legality of teaching evolution in high school, which he dubbed the “Monkey Trial”.

Overview
In 1925, Mencken entered the arena of the “Scopes trial” as the reporter on the side of
Clarence Darrow, evolution, and atheism. In 1945, Mencken, in an article of The
American Mercury, supposedly, used term bio-psycho-dynamics to refer to a person as
a type of storage battery. [1]

Quotes
The following are noted quotes:
“It is now quite lawful for a Catholic woman to avoid pregnancy by a resort to
mathematics, though she is still forbidden to resort to physics and chemistry.”
— Henry Mencken (c.1930)

“One horse-laugh is worth ten thousand syllogisms.”
— Henry Mencken (c.1930) [2]

“Religion is so absurd that it comes close to imbecility.”
— Henry Mencken (1930), “Treatise on the Gods”

“Well, I tell you, if I have been wrong in my agnosticism, when I die I’ll walk up to god in a manly way and say, sir, I
made an honest mistake.”
— Henry Mencken (c.1930)

“The scientist who yields anything to theology, however slight, is yielding to ignorance and false pretenses, and as
certainly as if he granted that a horse-hair put into a bottle of water will turn into a snake.”
— Henry Mencken (c.1930)

“We must respect the other fellow’s religion, but only to the extent that we respect his theory that his wife is
beautiful and his children are smart.”
— Henry Mencken (c.1930)
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Mendeleyev, Dmitri
In chemistry, Dmitri Mendeleyev (1834-1907) was a Russian chemist noted for his 1869
construction of the periodic table of elements, which after struggling with for some
time prior, he found say the table in a dream: [1]
“I saw in a dream a table where all the elements fell into place as required. Awakening,
I immediately wrote it down on a piece of paper.”
Of curiosity, this is similar to German chemist August Kekule’s famous 1865 dream
about a snake circling around to bite its tale as the visualization of the structural model
for Benzene. Mendeleyev's table that he wrote down, containing a total of 66 known
(and some unknown) elements, is shown below:

Students
A noted student of Mendeleyev was biosphere theorist Vladimir Vernadsky.

Other
Mendeleev is also credited for scientific justification of the "optimal" ratio of alcohol of 40% (80 proof) used in
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Russian vodka. (Ѻ)

Table
The original version of Mendeleyev's table is shown adjacent.

Quotes | About
The following are related quotes about Mendeleyev:
“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.”
— Thomas Edison (1909), Interview with Edward Marshall on religious theories [2]

Quotes
The following are related quotes:
“There exists everywhere a medium in things, determined by
equilibrium.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

“It is the function of science to discover the existence of a general
reign of order in nature and to find the causes governing this order.
And this refers in equal measure to the relations of man - social
and political - and to the entire universe as a whole.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

“The elements, if arranged according to their atomic weights,
exhibit an apparent periodicity of properties.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

“We could live at the present day without a Plato, but a double
number of Newtons is required to discover the secrets of nature,
and to bring life into harmony with the laws of nature.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

Mendeleyev's 1869 periodic table.

“No law of nature, however general, has been established all at
once; its recognition has always been preceded by many presentiments.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

“Certain characteristic properties of elements can be foretold from their atomic weights.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

“I have achieved an inner freedom.”
— Dmitri Mendeleyev (c.1880) (Ѻ)

“The establishment of a law, moreover, does not take place when the first thought of it takes form, or even when its
significance is recognized, but only when it has been confirmed by the results of the experiment.”
— Dmitri Mendeleyev (c.1880) (Ѻ)
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Mendelsohn, Everett
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In science, Everett Mendelsohn (c.1932-) is an American science historian noted for his
1964 book Heat and Life: the Development of the Theory of Animal Heat, in which a
rather through-going history of the theory of animal heat, from the time of ancient
Greek science, into the 18th century theories, e.g. John Hunter, to the modern FrenchGerman-English era of modern 19th century science, into 20th century animal
thermodynamics. In Greek science, to give a few examples, Mendelsohn gives
overviews of physician Galen’s discussions of the vital flame as well as Hippocrates
doctrine of internal heat, which stated that “heat, a quantity which functions to
animate, derives from an internal fire located in the left ventricle”. In French science,
Mendelsohn overviews physiologist Claude Bernard’s discussions of how the term ‘life’
is nothing but a word which means ignorance, but a term nevertheless closely
associated with heat, as well as chemist Antoine Lavoisier’s combustion theory of heat
(animal heat). Mendelsohn history of the theory of animal heat ends with the mid-tolate 19th century displacement of the animal heat or vital heat theory with the more
abstract concepts such as ‘vitalism’, the idea that there is some type of living force
inside of animals and people which explains life, as well as the upgrade to the more modern thermodynamic concept
of the measure the mechanical equivalent of heat of animals, such as was done by Benjamin Thompson, or the
mechanical equivalent of heat of humans, as done by Gustave Hern. [1]

Notes
A noted downside of Mendelsohn’s historical presentation is that he dates the start of the theory of animal heat to
the era of the invention of the Greek classical element theory (c.500BC), that everything is made of earth, air, water,
or fire; whereas, there seems to exist a large uncharted Egyptian proto-science period (3500-300BC) of pre-history to
the theory of animal heat, generally centered around theory that the sun was a god called Ra (or other variants, such
as Amun-Ra) that was the “living flame”, that came from the Nun, who created both men and animals. [2] Further
research in this area might show an influential connection of the Greek animal heat theory to the Egyptian clay
creation myth of men and animals created or rather given life in some way from the living flame. Mendelsohn also
seems to precariously leave out mention of the “Promethean heat” myth.

Education
Mendelsohn was a professor of the history of science at Harvard University from 1960 to 2007, thereafter becoming
professor emeritus. [3]
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● Mendelsohn, Everett – WorldCat Identities.

Mendoza, Eric
In thermodynamics, Eric Mendoza (1919-2007), commonly cited as E. Mendoza, was a British
physicist notable for being the editor of the popular 1960 Dover edition of Reflections on the
Motive Power of Fire and other Papers on the Second Law of Thermodynamics by E. Clapeyron and
R. Clausius, in which he penned an introduction to the subject. [1] Mendoza also collaborated with
Robert Fox in the 1986 more exhaustive critical edition of the surviving manuscripts surrounding
Sadi Carnot’s famous 1824 memoir Reflections on the Motive Power of Fire (Réflexions sur la
Puissance Motrice du Feu). [2]

Education
Mendoza graduated from Trinity College, Cambridge in 1940 with a degree in natural sciences
tripos. In the early 1960s, Mendoza was a professor at Manchester University involved in low temperature physics
work. [3]
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Dover edition).
2. Fox, Robert. (1986). Reflections on the Motive Power of Fire: a Critical Edition with the Surviving Scientific
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3. Anon. (2007). “Professor Eric Mendoza (1919-2007): Physicist involved in low-temperature physics and later
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Further reading
● Mendoza, Eric. (1981). “The Life and Work of Sadi Carnot”, The British Journal for the History of Science, 14: 75-78.

Mental entropy
In human thermodynamics, mental entropy is an oft-used, but ill-defined, term referring to either wasteful brain
work, levels of mental organization or electrical organization, or in general the entropy associated with mental
processes and their efficiencies, often themed towards those related to mental disorder or chaos. [1] In one sense,
mental entropy is defined such that well-ordered thinking or “low entropy thinking” gives good results, whereas
woolly thinking or badly ordered or “high entropy thinking” gives bad results. [2] The term “mental entropy” may
possibly have an etymological origin in Swiss psychologist Carl Jung’s theory of “psychic entropy”.
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Meslier, Jean
In philosophy, Jean Meslier (1664-1729) was a French closet extreme atheist, semiranked as the world's first true atheist (Michael Onfray, 2009), a Catholic priest (abbe)
by profession, who was discovered, upon his reaction end (death), to have pen four
duplicate copies of a hand written tome entitled Testament, wherein he denies the
existence of the soul, dismissed the notion of free will, denounces all belief in an
associated with god, and all religions, Christianity in particular, with a “frenzied anger
that makes Richard Dawkins’ The God Delusion seem like a work of reasoned
scholarship”, as atheism historian Nick Spencer (2014) puts it, whose work influenced
later thinkers including Baron d’Holbach, Denis Diderot, and Voltaire (Ѻ), the latter of
whom considered his atheism “too extreme”, as Michael Palmer (2013) summarized.
[1]

Library
Meslier’s library contains works of: Michel Montaigne [HD:2], Lucilio Vanini (15851619), pioneer evolutionist executed for the “crime of atheism”, French philosopher
and moralist Jean la Bruyere (1645-1696), and French political philosopher Etienne la Boetie (1530-1563), best friend
of Montaigne, among others. [3]

Praise | Tribute
The following are noted incidents of praise:
“Meslier’s Testament is the most singular phenomenon ever seen among all the meteors fatal to the Christian
religion.”
— Voltaire (1766) [2]

“Meslier’s war cry [Testament, 1729], never before heard in the history of western thought, offers one of the first
true atheist moments, if not the first. Prior to him, they call the agnostic an atheist who, as Protagoras, concludes
that when it comes to god one can conclude nothing; the pantheist who, such as Spinoza, affirms its existence
consubstantial with nature; the polytheist, like Epicurus, who teaches its multiplicity; the deist, in the way of Voltaire,
for whom god creates the world en bloc, but does not care about the details; or whoever’s idol does not correspond
to the strict criteria established by the church. Now, the atheist clearly says that ‘god does not exist’. This is what
Meslier clearly writes: ‘there is no god’ (chapters 59, 74, 93, 94)—that is clear and distinct, blunt, and
straightforward.”
— Michael Onfray (2009), “The War Song of an Atheist Priest” [3]
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Quotes
The following are noted quotes:
“Matter and energy moves itself. It has no exterior mover.”
— Jean Meslier (c.1710) (Ѻ)

“After this, let people think, judge, say, and do whatever they want in this
world; I do not care. Let men adapt themselves and be governed as they
want, let them be wise or crazy, let them be good or vicious, let them say or
even do with me whatever they want after my death: I really do not care in
A rendition of Meslier's anti-theology
the least. I already take almost no part in what is done in the world. The
work according to Voltaire (1766), the
first translator of his work.
dead, whom I am about to join, no longer worry about anything, they no
longer take part in anything, and they no longer care about anything. So, I
will finish this with nothing. I am hardly more than nothing and soon will be nothing.”
— Jean Meslier (c.1727), his final recorded words
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Further reading
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25.
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Mesmer, Franz
In hmolscience, Franz Mesmer (1734-1815) (CR:10) was a German physicianastronomer noted for his 1770s animal magnetism theory, aka Mesmerism, according
to which he hypothesized that some type of "magnetism", akin to standard ironloadstone attraction, existed between animals; or something along these lines.

Overview
In 1774, Mesmer had his patient, Francisca Osterlin, suffering from hysteria, swallow a
preparation containing iron, then attached magnets to various parts of her body,
during which she reported a mysterious fluid running through her body. In 1779,
Mesmer published an 88-page booklet Memoir on the Discovery of Animal Magnetism,
wherein he gave various propositions concerning his animal magnetism theory. In
1788, Benjamin Bablot (1754-1802) published Essay on the Power of Imagination of
Pregnant Women, in which he defended Burton and seventeenth-century theorists, but
also invoked Mesmer and his theory of hypnotic influence to support his arguments.
[1] Goethe, at some point, supposedly, digested Mesmer; and may have included some
of his ideas in his use of the maternal imagination theory aspects employed in his Elective Affinities.

References
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External links
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Mesny, Mary
In human chemistry, Mary Brown Mesny (c.1880-c.1950) was an American writer-philosopher
noted for her 1910 “Human Molecules” on a person as a molecule.

Overview
In 1910, Mesny, in her “Human Molecules”, digressed on the subject of the human molecule, in
which she specifically defines people as atoms or molecules, "nothing more nothing less", that
must satisfy their bonding affinities, just as oxygen (two bond affinities), hydrogen (one bond
affinities), and carbon (four bond affinities) have predisposed numbers of affinity bonds
(valencies). On the subject of prediction and human chemical bonding, Mesny states: [1]
“It is a happy thought that certain lovely combinations are foreordained, and that these human atoms often meet
their mates.”
Mesny’s article seems to be the first article on human molecules, prior to American philosopher Alan Nelson’s 1992
chapter “Human Molecules”. [2]
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Metabolic Generation and Utilization of Phosphate
Bond Energy
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In famous publications, “Metabolic Generation and Utilization
of Phosphate Bond Energy” is a 1941, 63-page, article by
German-born American biochemist Fritz Lipmann in which the
free energy coupling and ATP 'energy currency' theories were
presented. This paper introduced the squiggle (~) for the first
time to represent the phosphate bond. Lipmann began writing
his essay while on vacation at Lake Iroquois, Vermont. [2] The
following view of Lipmann’s paper is given by National
Academy of Sciences biographer Eugene Kennedy: [3]
“In his masterly and highly influential review in 1941 Lipmann
was to emphasize the central role of adenosine triphosphate
(ATP) as an ‘energy-rich’ phosphate ester, the breakdown of
which to adenosine diphosphate (ADP) and inorganic
phosphate (Pi) drives not only muscle contraction but also a
host of other energy-requiring [endergonic] processes.”
By 1968, Lipmann’s phosphate bond energy metabolic wheel
diagram (pg. 122), spun by food fuel in and waste gases out,
was listed as a “classic page” by Circulation Research of the
American heart association. [4] Lipmann’s paper has a current
Google Scholar citation number of 435. [5] Precursors or rather
co-papers to this famous article include those of Lipmann’s
research associate Danish-born American biochemist Herman
Kalckar’s papers on energy coupling (1939, 1941). [6]
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Metallurgist
In science, metallurgist is one who practices the art of metallurgy, domain of materials science and materials
engineering that studies the physical and chemical behavior of metallic elements, their intermetallic compounds, and
their mixtures, which are called alloys. In 2007, German physicist Ingo Muller, in his A History of Thermodynamics,
commented the following about the intellectual accessibility of sociothermodynamics:
“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.”
The metallurgist Muller cites here is German physicist and metallurgist Jurgen Mimkes and his 1995 “Binary Allows as
a Model for Multicultural Society” article. [2] The following is another relevant hmolscience quote:
“Carlyle and the others contend that the knowledge of every act and thought of every individual of a given time must
be clearly analyzed, and their permutations understood in order to write history. But by the same token we would
never be able to understand the time in which we write. Is a metallurgist in a steel mill debarred from understanding
the nature of the processes he himself starts, regulates and controls because he cannot give a graphic chart depicting
the actions of ever electron of every atom of all the materials he works with, and therefore cannot predict the end
results of his operations? But we have gone over this ground before.”
— Morris Zucker (1945), Historical Field Theory [3]

Other noted Hmolpedia metallurgists or materials scientists include: Robert Kenoun, Larry Kaufman, and Vannoccio
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Biringuccio.
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Metamorphology
In theories, metamorphology is an affinity
chemistry based theory of form change
(metamorphosis), chemicals to plants,
chemical to animals to humans, developed by
German polyintellect Johann Goethe, during
the years 1784 to 1809.

Overview
In circa 1770, the young German polyintellect
Johann Goethe began searching, similar to
Isaac Newton and Francis Bacon previous to
him, for the secret principle that governs the
operation of the universe. He commented on this search, in retrospect: [1]
“I perceived something in nature (whether living or lifeless, animate or inanimate) that manifested itself only in
contradictions and therefore could not be expressed in any concept, much less any word. It was not divine, for it
seemed irrational; not human, for it had no intelligence; not diabolical, for it was beneficent; and not angelic, for it
often betrayed malice. It was like chance, for it laced continuity, and like providence, for it suggested context.
Everything that limits us seemed penetrable by it, and it appeared to dispose at will over the elements necessary to
our existence, to contract time and expand space. It seemed only to accept the impossible and scornfully to reject the
possible.”
Goethe, explains, in book 20 of his Poetry and Truth (1811-1814), how in his pre 1775 youth years he was searching
for a universal rule to explain the happenings of existence and experience. In 1784, Goethe, the first piece of the
puzzle began to come together when he discovered the human intermaxillary bone, thus proving a morphological
connection of common descent between animals and humans, something thought unspeakable in Goethe's time. He
then went, following studies on morphology in plants and then morphology in chemicals, to on to publish a three part
metamorphology treatise set, in the form of the metamorphosis of plants, animals, and humans respectively, shown
below, namely Goethe's "The Metamorphosis of Plants" (1790), "Metamorphosis of Animals" (1806), and Elective
Affinities (1809) are to be viewed, according to American comparative literature scholar Stefani Engelstein (2008), as
a three-part treatise on metamorphology or studies on the similarities of form. [2] Of the four respective evolution
theories, to follow him, according to English naturalist Charles Darwin (On the Origin of Species), are: (Erasmus
Darwin, 1791; Etienne Saint-Hilaire, 1833; and Charles Darwin, 1859), who cites Goethe is the first main evolution
theorist, is the more robust of the group, in that it presents a unified view of form change:
chemical → plant
chemical → animal → human
whereas the other three theories situate the following divide:
chemical | plant
chemical | animal → human
Hence, maintaining the life | non-life conceptual divide or unbridgeable gap model.

See also
● Morphology
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Metaphor
In terminology, metaphor is transference of the relation between one set of objects to another set for the purpose of
brief explanation; a compressed simile or one thing conceived as representing another. [1] A metaphor is nearly a
perfect synonym of analogy, although there seem to be subtle differences.

Scientific metaphor
A scientific metaphor is the use of metaphor in specialist scientific discourse. [2] An example of a scientific metaphor
is transference of one established scientific relation between one set of object, e.g. heat generated in an atomic
system, to another set, e.g. heat generated between people in a large metropolis, for the purpose of brief
explanation. Other examples might include: the “feeling of electricity between people”, animal heat, the term
relationship chemistry, etc. Scientific metaphors and scientific analogies often provoke heated debate, over whether
or not the metaphor is an actual true statement of reality.

Thermodynamic metaphor
In human thermodynamics, metaphors are often used as testing ground terms to ferret out a theoretical insight.
Whether or not the metaphor is correct is a matter specific to each thermodynamic metaphor. [3] The following is an
example perspective, from Internet writer Frank Steiger, of a common metaphor usage in religious thermodynamics:
[4]
“Creationism would replace mathematics with metaphors. Metaphors may or may not serve to illustrate a fact, but
they are not the fact itself. One thing is certain: metaphors are completely useless when it comes to the
thermodynamics of calculating the efficiency of a heat engine, or the entropy change of free expansion of a gas, or
the power required to operate a compressor. This can only be done with mathematics, not metaphors. Creationists
have created a "voodoo" thermodynamics based solely on metaphors. This in order to convince those not familiar
with real thermodynamics that their sectarian religious views have scientific validity.”
Steiger is commenting here on the the ubiquitous use of the dumbed-down version of the second law, namely
"everything tends towards maximal disorder", in arguments for or against evolution. There are points of correct
argument on both sides of argument and the use of metaphor in this case is way of bringing about communication
between lay science users.

Quotes
The following are related quotes:
“Metaphors allow us to rephrase the new and puzzling in terms of the homely and familiar, and so provide a staircase
for the mind to climb.”
— Harold Franklin (1995), “From Morphogenes to Mophogeneis” [5]
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Metaphysics
In science, metaphysics is the study of the minor and major abstractions of the human mind—of which the major
branches, according to American physical chemist Gilbert Lewis, are: space, time, matter, life (see: defunct theory of
life), love, duty, and patriotism, and of which classical examples include: phlogiston and ether: [1]
“I should have liked to use the word ‘metaphysics’ in the title of this book, but there are certain words which have
accumulated such evil implications that they must be abandoned, or withdrawn for a period of purification. Two such
words, ‘phlogiston’ and ‘ether’, we shall have occasion to discuss in later lectures. However, in its best sense
metaphysics might well be defined as the study of the major abstractions of the human mind, such as space, time,
matter, life, love, duty, patriotism—we need not enumerate further. A more or less complete list of our major and
minor abstractions is furnished by any unabridged dictionary.”
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Metastability
In science, metastability, or metastable equilibrium or
“metastable state”, is []

Social metastability
In 1987, Indian-born Pakistani organometallic chemist Mirza Beg,
in his New Dimensions in Sociology: a Physico-Chemical Approach
to Human Behavior, discussed metastability as follows: [1]
“Societies have been compared in this book with solids, liquids,
and gases. A highly disciplined society observing the desired
norms and following the same set of laws is suggested to be like a A thermodynamic depiction of four positions of a
crystal whose constituent atoms or ions are placed at fixed points bound state entity, e.g. ball or bound couple, on an
energy surface (Gibbs surface or Gibbs landscape for
and they are at the most stable energy level. These societies are
couple), wherein the “metastable” position is a local
to be found in posh urban localities. Societies putting less
low-energy well (left valley) and the only “stable”
emphasis on the rule of law, abounding in exception and being
position is the lowest possible energy configuration
indifferent to many of the norms, are like liquids which have no
(right valley). (Ѻ)
shape of their own but assume that of their container.
Energetically they are metastable and are at a slightly higher level compared with solids. Then there are societies
with very few norms, they have a behavior pattern similar to gases which also have no shape of their own. They can
get aggregated into liquids on condensation. Their atoms or molecules are irregularly placed and or loosely held
without cohesive force. This is analogous to the random placement of houses and or huts in slums. The title cover
[adjacent] depicts just these three kinds of societies.”
(add discussion)
In 1991, American philosopher Robert Solomon, in his Love: Emotion, Myth, & Metaphor, employed metastability
theory to explain one of the states of the ending process of relationships, e.g. wherein jealously begins to arise as an
emotion, amid which he cited the following definition: [2]

Solomon, citing Jean-Paul Sartre, defines metastability—or relationships that are in a metastable state—as follows:
“It may have all of the appearance of stability, but the violence of the forces in balance are such that, should there be
a single slip, a momentary imbalance, an ill-considered comment or careless act, that stability shatters into disaster.”
In 2007, French physicist Bertrand Roehner discussed metastability of revolutionary societies in a thermodynamic
context. [3]
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Metastable equilibrium
In thermodynamics, a metastable equilibrium, or "metastability", refers to a system that would undergo a large
change in its properties when subjected to some small disturbance. An example is gasoline in air, in which a small
spark (bringing the system to the height of the activation energy) would cause the system to combust. [1]

Hmolscience
Scholars who discuss metastability in social terms include: Robert Solomon and Mirza Beg.

Animate organisms
American biochemist Albert Lehninger argues that the entropy of living systems cannot be defined in classical
thermodynamic terms because such systems are said to not exist at equilibrium, but rather exist in the form of open
“metastable states” (or metastable equilibrium). [2] This, of course, contrasts with the Prigogine school who would
argue that animate organisms exist in far-from-equilibrium states.
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Meteoroid origin of life
theory
In origin of life theories, meteoroid origin of life
theory, "meteoric hypothesis" or “panspermia”, holds
that the first form of life on earth originated from a
meteoroid or meteor that fell to earth.

History
The meteorite theory origin of life (or panspermia) has
been proposed by several scientists. In 1834, Jacob
Berzelius obtained samples of the Alais meteorite (a
The meteoroid origin of life theory postulates that billions of years
meteorite that had fell near the town of Alais in
ago a meteoroid containing bacteria or some type of carbon-based
life struck the earth surface, a warm pond, or some type of
France in 1802) and subjected them to chemical
primordial soup, and thus started evolution (life).
analysis, and found the presence of carbon
compounds, which to Berzelius meant life. [1] This
seems to have been the start of the so-called "comet origin of life theory". French chemist Marcellin Berthelot
isolated “coallike” material from the 1864 Orgueil meteorite and under the microscope, tiny spherical grains were
revealed, coated in carbonaceous material, which reminded Berthelot of fossilized bacterial cells. [1] Other theories
were put forward by those including: William Thomson (1871), Hermann Helmholtz (1874), and Svante Arrhenius
(1903). In 1875, Balfour Stewart and Peter Tait were discussing the "meteoric hypothesis" as Thomson and Helmholtz
theorized. [3]

See also
● Lightning origin of life theory
● No origin of life theory
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● Defunct theory of life
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Meyer, Lothar
In science, Lothar Meyer (1830-1895) was a German chemist noted for his 1869
periodic table and for his 1887 work on the history of affinity chemistry, in the 19th
century.

Overview
In 1869, Meyer, independent of Russian chemist Dmitri Mendeleyev, compiled a
periodic table of 56 elements based on the periodicity of properties such as molar
volume when arranged in order of atomic weight. [1]

The following shows later versions of his periodic table:

In 1887, Meyer, in his “Evolution of the Doctrine of Affinity”, discussed the semi-modern history of affinity, starting
with Claude Berthollet’s work. [2]

Quotes
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The following are noted quotes:
“The doctrine of affinity chemistry, a correct knowledge of which is, and must ever remain, the most important object
of the theory of our science.”
— Lothar Meyer (1887), “Evolution of the Doctrine of Affinity” [2]

References
1. (a) Meyer, Michal. (2013). “An Element of Order” (Ѻ), Chemical Heritage, Summer.
(b) History of the periodic table – Ausetute.com.au.
2. Meyer, Lothar. (1887). “Evolution of the Doctrine of Affinity” (translator: William Ramsay) (abs), Philosophical
Magazine, 23(145):540-.

External links
● Julius Lothar Meyer – Wikipedia.

Meyer, Stephen
In hmolscience, Stephen Meyer (1958-) (CIR:15) is an American physicist-philosopher
noted for his 1992 to 2005 efforts to promote an ontic opening + information stylized
"intelligent design" model of creationism.
Meyer’s 2013 Darwin’s Doubts turned him into a “fumbling bumbling fool” (Ѻ).

Strobel | Interview
In circa 2003, Meyer was interviewed by Lee Strobel, who queried him to provide six
examples of where he believes that science points towards theism, to which he
responded with:
1) Big bang: the fact that energy, matter, space, and time had a beginning is
antimaterialistic; pointing towards a first cause.
2) Anthropic fine-tuning: the constants of the universe are fine-tuned to create life.
3) Origin of life: information (DNA) is required to create life; the machine code of genes
is computer-like; computers run on software; software is made by intelligent programs
or engineers; pointing towards god as that intelligence.
4) Molecular machinery; cells have machine-like parts, which are “irreducibly complex”, in Michael Behe’s
terminology; which must be designed, just as an engineer designs parts for a car; in a way not accountable via
Darwinism.
5) Cambrian explosion: a geological-evidenced sudden infusion of new “biological information”, not accountable via
Darwinism, points towards an intelligent designer.
6) Human consciousness: self-reflection is more than just interaction of physical brain matter; theism provides the
best answer of where it came from.

Debates
In 2005, on Strobel’s Faith Under Fire show, Meyer debated Michael Shermer on four of his six theism points. (Ѻ) He
has also debated has debated atheists: Peter Atkins and Eugenie Scott.

Discovery Institute | Intelligent design
See also: Templeton Foundation; Templeton Prize

In 1995, George Gilder and Meyer got funding from the Christian-promoting multi-billion dollar H.F. Ahmanson group,
and therein formed the “Discovery Institute” themed as a think tank opposed to materialism, which worked in the
decade to follow to promote the neo-creationism brand of religion called “intelligent design”, until the 2005
Kitzmiller vs Dover case, wherein intelligent design in public schools was deemed unconstitutional, being in violation
of the first amendment.

Education
Meyer completed his BS in physics and earth science in 1981 at Christian Whitworth College, then completed his PhD
in the history and philosophy of science, specifically on the scientific and methodological issues of the origin of life
biology, in 1991 at the University of Cambridge.

External links
● Stephen Meyer – Wikipedia.
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Meyerson, Émile
In hmolscience, Émile Meyerson (1859-1933) was a Polish-born French chemist and
philosopher noted, in philosophical thermodynamics, for his 1908 Identity and Reality,
a Heraclitus vs Parmenides reconciliation aiming work.

Overview
In 1908, Meyerson, in his Identity and Reality, penned chapters such as mechanism,
conservation of energy, Carnot’s principle, etc., in which he attempted to show how
science is the progressive rationalization of reality. [1] The synopsis of Meyerson's
Identity and Reality, according to American economics historian Philip Mirowski, is that
he manages to update the age-old philosophical conflict between the sphere of
Parmenides, representative of a search for identity and invariance, and the sphere of
Heraclitus, representative of the flux, fire, diversity, and change philosophy.
Meyerson's thesis and book was an influential thematic springboard to Mirowski's
1989 book More Heat than Light. [2]

References
1. Meyerson, Émile. (1908). Identity and Reality (Identité et Réalite) (ch. 8: Carnot’s principle, pgs. 259-90). Routledge.
2. Mirowski, Philip. (1989). More Heat than Light: Economics as Social Physics, Physics as Nature’s Economics.
Cambridge University Press.

External links
● Émile Meyerson – Wikipedia.
● Identity and Reality (French → English) – Wikipedia.

Michaelian, Karo
In evolution thermodynamics, Karo Michaelian (1960-) is an English-born Mexican
physicist noted for a number of publications, beginning in 2000, on the physics of
evolution, in which he attempts to build up a Prigoginean variant of a non-equilibrium
thermodynamics based life principle of evolution and origin of life. Increases in the
global entropy production afforded to Earth in its solar environment through organic
molecule dissipation of the solar UV and visible photon flux are suggested to be behind
the origin and evolution of life [1,2]. A further theory considers the population stability
and dynamics of ecosystems within a Prigoginean thermodynamic framework in which
individuals of species are considered as “units of entropy production and exchange”;
that non-equilibrium ecosystem can go through “phase transitions” brought on by a
sudden change of external constraints through a “thermodynamic critical point”,
among other theories. [3]
Michaelian teaches a course entitled “Thermodynamics Out of Equilibrium”, which
is based almost entirely on Belgian chemist Ilya Prigogine’s 1955 booklet Introduction
to the Thermodynamics of Irreversible Processes, which seems to be his core go-to
thermodynamicist. His recent 2011 article “Biological Catalysis of the Hydrological Cycle: Life’s Thermodynamic
Function”, is abstracted as follows: [2]
“The dissipation of sunlight into heat by organic molecules in the biosphere and its coupling to the water cycle (as
well as other abiotic processes), is by far the greatest entropy producing process occurring on earth. Life, from this
perspective, can be viewed as performing an important thermodynamic function; acting as a dynamic catalyst by
aiding irreversible abiotic process such as the water cycle, hurricanes, and ocean and wind currents to produce
entropy. The role of animals in this view is that of unwitting but dedicated servants of the plants and cyanobacteria,
helping them to grow and to spread into initially inhospitable areas.”
In other words, Michaelian seems to make the argument that life is a type of dissipative catalyst, disspating sunlight
into heat through organic molecules (pigments) in water, and so also contributing to Earth’s global water cycle.

Education
Michaelian completed his BS in geophysics and PhD (1987), with a thesis on “Polarized Proton-proton Bremsstrahlung
at 280 MeV”, both at the University of Alberta, Canada [4]. Michaelian currently is a professor of physics and
thermodynamics at the National Autonomous University of Mexico, Institute of Physics.
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1. Michaelian, Karo. (2011). “Thermodynamic Dissipation Theory for the Origin of Life.” Earth Syst. Dynam. 2: 37–51.
2. Michaelian, Karo. (2011). “Biological Catalysis of the Hydrological Cycle: Life’s Thermodynamic Function”. Hydrol.
Earth Syst. Sci. Discuss. 8: 1093–1123; Hydrol. Earth Syst. Sci., 16, 2629–2645, 2012 www.hydrol-earth-systsci.net/16/2629/2012/
doi:10.5194/hess-16-2629-2012
3. Michaelian, Karo. (2005). “Thermodynamic Stability of Ecosystems” (abs), Journal of Theoretical Biology, 237(3):
323-35.
4. Michaelian, Karo. (1987). “Polarized Proton-proton Bremsstrahlung at 280 MeV” (abs), PhD thesis, University of
Alberta.

Further reading
● K. Michaelian and O. Manuel. (2011). "Origin and Evolution of Life Constraints on the Solar Model", Journal of
Modern Physics, Vol. 2, No. 6A, PP.587-594 DOI: 10.4236/jmp.2011.226068
● K. Michaelian, (2011) "Entropy Production and the Origin of Life", Journal of Modern Physics, Vol 2, No. 6A, PP.595601 DOI: 10.4236/jmp.2011.226069
● V. Alonso-Chávez and K. Michaelian, (2011) "Predicting Ecosystem response to Perturbation from Thermodynamic
Criteria", Journal of Modern Physics, Vol 2, No. 6A, PP.627-635 DOI: 10.4236/jmp.2011.226073
● Thermodynamics Out of Equilibrium (syllabus) – Fisica.Unam.mx.
Michaelian, Karo. (2000). “A Physical Basis of Evolution and Speculation on an Evolutionary Basis of Physics”, in:
Topics in Contemporary Physics, pgs. 195-210, Ed. J. Heras.
● Michaelian, Karo. (2002). “A Non-Equilibrium Thermodynamic Framework for the Dynamics and Stability of
Ecosystems” (abs), ArXiv.org.
● Michaelian, Karo. (2009). "Thermodynamic Function of Life" (abs). Arxiv.org.
Michaelian, Karo (2009). "Thermodynamic Origin of Life" (abs). ArXiv.org.
● Michaelian, Karo. (2010). ”Thermodynamic Origin of Life”. Earth Syst. Dynam. Discuss. 1: 1–39.
● Michaelian, Karo (2010). "Homochirality Through Photon-Induced Melting Of RNA/DNA: Thermodynamic
Dissipation Theory of the Origin of Life”. WebmedCentral Biochemistry 1: WMC00924.
http://www.webmedcentral.com/article_view/924.

External links
● Thermodynamic origin of life (Abiogenesis) – Wikipedia.
● Misioneros de la Ciencia -- Divulgation of Science in the Schools of Mexico
● Karo Michaelian (faculty) – Instituto de Fisica, UNAM

Microthermodynamics
In thermodynamics, microthermodynamics is the study of micro-regions, of typically the behaviors of individual
molecules attached to a surface, through interpretation of macroscopic thermodynamic properties in terms of
molecular forces. [1] Near-synonymous terms may include: nanothermodynamics, small systems thermodynamics,
and molecular thermodynamics; although the former two seem to be exact synonyms; whereas molecular
thermodynamics seems to most capture the meaning of what is meant by microthermodynamics.

History
In 1964, Louis de Broglie (1892-1987) is said to have introduced a version of “micro-thermodynamics”. [2] This
assertion, however, needs, to be double checked. In 1981, Turkish-born American chemical engineer Okkktay
Sinanojlu (1935-), of the Lewis school and MIT school, introduced the most-cited version of microthermodynamics;
introducing new quantities such as “microthermodynamic surface areas”, among others. [3]

References
1. Lee, Lloyd L. (1988). Molecular Thermodynamics of Nonideal Fluids (ch. v. Microthermodynamics, pgs. 95-).
Buttersworth.
2. Sieniutycz, Stanislaw. (1992). “Thermal Momentum, Heat Inertia, and a Macroscopic Extension of de Broglie
Microthermodynamics II. The Conservation Laws for Continued Equations with Sources.”, pgs. 408-); in: Extended
Thermodynamics Systems. Taylor and Francis.
3. (a) Sinanoglu, Oktay. (1981). “A Microsurface Thermodynamics for Individual Molecules, Aggregates or Clusters.”
Report.
(b) Sinanoglu, Oktay. (1981). “Microscopic Surface Tension Down to Molecular Dimensions and Microthermodynamic
Surface Areas of Molecular Clusters” (abs). J. Chem. Phys. 75:463.
(c) Sinanoglu , Otkay and Nathanson, Giles. (1980). “Metric Geometry of Near- Equilibrium Irreversible
Thermodynamics”. J. Chem. Phys. 72, 3127 (1980).
(d) Oktay Sinanoglu – Wikipedia.
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Further reading
● Rugh, Hans H. (2001). “Micro-thermodynamic Formalism” (abs), Phys. Rev. E. 64. 4-pgs.

Middle ages genius
In genius rankings, middle ages genius refers generally to a genius who
existed amid the period of the middle ages, generally from the fall of
Rome, in 474 to the beginning of the renaissance, in the 14th to 15th
century. The following page is a work in progress collection and ranking
of middle ages geniuses.

Islamic | Atheism
The following are some ripe quotes by Zakariya Al-Razi (865-925) the
religion-questioning thinker:

A 1974 cover story article middle ages genius
Abu Al-Biruni (973-1048), known as a
universal genius, for his hiswork in astronomy,
history, botany, pharmacology, geology,
poetry, philosophy, mathematics, geography,
and comparative religion, and the humanities.
[3]

The following is a ripe quote Razi on miracles:

(add discussion)

Golden age | 750-1258
The four big scientific figures, to have flourished amid Islam’s golden age (750-1258), according to Algerian-born
astrophysicist Nidhal Guessoum (2010), are: [4]
1. Al Khwarizmi (780-850) | Inventor of algebra coiner of “algorithm”.
2. Alhazen (Ibn al-Haytham) (c.965-1040)
3. Avicenna (Ibn Sina) (980-1037)
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4. Abu Al-Biruni (973-1048) | Oft-cited universal genius; top 20 scientific genius of the middle ages [5]

ListVerse
The following is a 2013 ListVerse.com ranking of the “Top 10 Medieval Scientists Smarter than Einstein”: [1]
1. Thomas Aquinas (1225-1274)
2. Al-Ghazali (Algazel) (c.1058–1111)
3. Paracelsus (1493-1541)
4. Abu Zahrawi (936-1013)
5. Averroes (Ibn Rushd) (1126-1198)
6. Al Khwarizmi (780-850) | Inventor of algebra coiner of “algorithm”.
7. Albertus Magnus (c.1200-1280)
8. Paul of Aegina (625-690)
9. Ibn Khaldun (1332-1406)
10. Avicenna (Ibn Sina) (980-1037)

Other
The following is are the three middle age geniuses from Tom Siegfried’s 2014 list of top 10 unsung geniuses: (Ѻ)
8. Nicole Oresme (1320-1382)
9. Robert Grosseteste (1170-1253)
10. Brahmagupta (598-670) | Introduced the idea of zero; explained negative numbers, a concept thought to be
“absurd” by the Greeks.
The others, being non-middle age geniuses, are: 1. Emmy Noether, 2. Emile Borel, 3. William Clifford, 4. Adolphe
Quetelet, 5. Mary Somerville (1780-1872), 6. Antoine Parent (1666-1716), and 7. Thomas Harriot (1560-1621).

See also
● Geber (c.721-815)
● Al-Kindi (c.800-873) | One of the first blue sky problem theorists; a noted cryptographer; an alchemy debunker, e.g.
asserting that base metals cannot be transformed into gold or silver.
● Ibn Hazm (994-1064) | Noted science of love scholar.
● Al-Jazari (1136-1206) | Mechanical engineering genius; author of Book of Knowledge of Mechanical Devices (Ѻ)

Quotes
The following are related quotes:
“The regions in between the gods and men were believed to be inhabited by cosmic messengers or daemons.
Eventually the Greek concept of the daemon influenced the Roman genius, so that each man was said to possess a
‘soul’ (genius or daemon) born with him. The messenger daemon, under the influence of Christianity, became an evil
demon or renegade angel connected with astrology, dreams, and the black arts, and was itself replaced by the good
angel.”
— Jane Nitzsche (1975), The Genius Figure in Antiquity and the Middle Ages

References
1. Anon. (2013). “Top 10 Medieval Scientists Smarter than Einstein” (Ѻ), Feb 1.
2. (a) Nitzsche, Jane C. (1975). The Genius Figure in Antiquity and the Middle Ages. Columbia University Press.
(b) Nicholls, Angus J. (2006). Goethe’s Concept of the Daemonic: After the Ancients (pg. 76). Camden House.
3. Gafurov, Bobojan. (1974). “Al-Biruni: A Universal Genius in Central Asia a Thousand Years Ago”, Courier (pgs. 4-9),
Jun.
4. Guessoum, Nidhal. (2010). “Interview: Islamic Golden Age”, in: Atoms and Eden (§16:215-28; Al-Biruni, pg. 217).
Oxford University Press.
5. Salah, Abeer. (2015). One Giant Step for Mankind: One Verse at a Time (pg. 61). Cedar Graphics.

Middleton, Peter
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In hmolscience, Peter Middleton (1950-) is an English science, literature, and poetry
scholar noted for his 2015 Physics Envy: American Poetry and Science in the Cold War
and After, wherein, themed on the topic of “physics envy” (Philip Mirowski, 1989),
from the vantage point of poetry + science connections, he springboards of Muriel
Rukeyser’s 1942 discussion of Lawrence Henderson’s sociological extension of the
combined work of Willard Gibbs and Vilfredo Pareto, he gives a modern digression, via
citation to Joel Isaac (2008), of the Harvard Pareto circle; giving commentary on related
thinkers, such as: Henry Adams, Irving Fisher (in respect to Gibbs), among others. [1]

Education
Middleton studied at Oxford, Sheffield, and SUNY Buffalo; currently he is a professor of
English at the University of Southampton, UK, and is secretary of the British Society for
Literature. (Ѻ) His research interests include: research interests include science and
literature, modern and contemporary poetry, poetry performance, ecology and climate
change, critical theory, gender studies, and philosophy and literature.

Quotes
The following are noted quotes:
“Milton Friedman described Fisher as ‘the greatest economist the United States has ever produced.’ Others are
harsher in their judgment. In his critique of neoclassical economics for its lack of understanding of the consequences
of borrowing conceptual metaphors of energy and field, Philip Mirowski argues that fisher was a major contributor to
a long history of poorly ‘reprocessed physics’ in economics up the present day. Mirowski himself, however, does not
simply dismiss such reprocessings as ‘physics envy’, concluding instead that that what is needed is not to expel these
metaphors but to give more attention to the epistemological stakes. Why have they been so valuable and do they
remain so? Such questions were raised at Harvard in the 1930s, though not so much in the discipline of economics.
After Fisher’s momentary appearance, Rukeyser introduces an influential sociologist [physiologist] at Harvard,
Lawrence Henderson, saying simply that ‘he has written a study of Pareto in the light of Gibbs.’ This is an
understatement.”
— Peter Middleton (2015), Physics Envy (pg. 130)

References
1. (a) Middleton, Peter. (2015). Physics Envy: American Poetry and Science in the Cold War and After ((§4:Conceptual
Schemes: The Midcentury Poetics of Muriel Rukeyser and Charles Olson, pgs. 117-50; §§:Willard Gibbs and Social
Science, pgs. 127-; Gibbs, 34+ pgs; Henderson, 13+ pgs; Pareto, 8+ pgs). University of Chicago Press.
(b) Rukeyser, Muriel. (1942). Willard Gibbs: American Genius (Henderson, pgs. 392-95, 418. Doubleday, Doran & Co.,
Inc.

External links
● Peter Middleton (faculty) – University of Southampton.
● Middleton, Peter (1950-) – WorldCat Identities.

Mikulecky, Donald
In animate thermodynamics, Donald Mikulecky (1936-) or Don Mikulecky, is an
American physiologist noted for a number of publications in which he attempts to
extend and synthesize the network thermodynamics theories of Israeli chemist Aharon
Katchalsky, which he describes as a marriage of classical thermodynamics and
nonequilibrium thermodynamics along with network theory, and kinetics, together
with American theoretical biologist Robert Rosen’s relational biology models, and
complexity theory, so to explain biological phenomena. [1]
American ecologist Eric Schneider states that his discussions with Mikulecky were one
of the inspirations for his “nature abhors a gradient” or gradient reduction
interpretation of the second law of thermodynamics. [2]

Education
Mikulecky completed his PhD in 1963 in physiology, with a thesis on “Phospholipidcholesterol Membrane Model. I. Correlation of Resistance and Ion Content. II. Cation
Exchange Properties. III. Effect of Ca on Salt Permeability”, at the University of Chicago. [3]
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1. Mikulecky, Donald C. (2001). “Network Thermodynamics and Complexity: A Transition to Relational Systems
Theory” (abs), Computers and Chemistry, 25(4):369-91.
2. Schneider, Eric D. and Sagan, Dorion. (2005). Into the Cool - Energy Flow, Thermodynamics, and Life (pg. 77).
Chicago: The University of Chicago Press.
3. Mikulecky, Donald C. (1963). “Phospholipid-cholesterol Membrane Model. I. Correlation of Resistance and Ion
Content. II. Cation Exchange Properties. III. Effect of Ca on Salt Permeability” (abs) PhD thesis, University of Chicago,
Dept. of Physiologist.

Further reading
● Mikulecky, Donald C. (1984). “Network Thermodynamics: A Simula on and Modeling Method Based on the
Extension of Thermodynamic Thinking into the Realm of Highly Organized Systems” (abs), Mathematical Biosciences.
72(2):157-79.
● Mikulecky, Donald C. (1993). Applications of Network Thermodynamics Problems in Biomedical Engineering (abs).
New York University Press.

External links
● Don Mikulecky (faculty) – VCU.edu.
● Don Mikulecky (Complexity Discussion group) – Complexity.VCU.edu.
● Mikulecky, Donald C. (1936-) – WorldCat Identities.

Milfull, John
In hmolscience, John Milfull (1940-) is an Australian German literature scholar noted
for his 1970s work on decoding Goethe’s Elective Affinities.

Overview
In 1971, Milfull, in his “The Function of the Novelle ‘Die Wunderlichen Nachbarskinder’
in Goethe’s die Wahlverwandtschaften”, gave commentary on the novel-within-novel
"The Quaint Neighborhood Children" of P2:C10 of Elective Affinities. [1]
In 1972, Milfull, in his “The 'Idea' of Goethe's Wahlverwandtschaften”, supposedly,
gives some type of digression on the “chemical analogy” of Elective Affinities, as Judith
Ryan (1982) puts it. [1]
Milfull notes, e.g., how in May 1827, Goethe told Eckermann that he had based his
Elective Affinities on a “thoroughgoing idea” (“durchgreifende Idee”), which
determined the structure of the whole work. Milfull also asserts that this “idea” was
never explicitly stated, but is somewhat found in the laconic statement reported to
Riemer that:

“The idea for my new novel is to depict social relations
and their conflicts symbolically.”

“Seine Idee be idem neuen Roman sei, sociale
Verhältnisse und die Conflicte derselben symbolische
gefaßt darzustellen.”

Here, of course, the mention of "symbolically" is a reference to Bergman symbols: Bergman reaction diagrams,
Bergman chemical signs explained, Bergman affinity table.
Milfull comments that in a conversation with August Ruhle (1780-1840) (Ѻ)(Ѻ), noted associate of Carl Clausewitz (Ѻ),
Goethe remarked that he had received “the first suggestion of the ‘elective affinities’ from Schelling” (“die erste
Anregung zu den Wahlverwandtschaften durch Schelling”), or something along these lines; which Milfull reports as
“an obvious reference to their combined study of chemistry in the late 1790s.

Education
In 1961, Milfull completed his BA in German and his PhD in 1968 in German both at the University of Sydney. (Ѻ) In
2003, Milfull was director the Center for European Studies at the University of South Wales. Currently, he is professor
emeritus of German, of the University of South Wales.

References
1. Milfull, John. (1971). “The Function of the Novelle ‘Die Wunderlichen Nachbarskinder’ in Goethe’s die
Wahlverwandtschaften” (abs), German Life and Letters, 25(1):1-5.
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(b) Ryan, Judith (1982). “Elective Affinities: Goethe and Henry James” (abs), Goethe Yearbook, 1:153-71.
(c) Thims, Libb. (2007). Human Chemistry (Volume Two) (pg. 707). Morrisville, NC: LuLu.

Milgram, Stanley
In social physics, Stanley Milgram (1933-1984) was an American social psychologist
noted for his 1967 “letter mailing” experiment, otherwise known as the small-world
experiment, as part of his dissertation work at Harvard, wherein he found that people
are connected socially on average by about six links distally from one another, hence
the phrase ‘six degrees of separation’, aka seven degrees of Kevin Bacon. [1]

Facebook degrees of separation
In 2011, in followup to Milgram’s six degrees study, to assess the nature of the degrees
of separation in the modern Internet/email connected era, the University of Milan
assessed the relationships between 721 million active Facebook users, accounting for
more than 10 percent of the world’s population, and found that people are connected
by only “five hops”, or four degrees of separation: (Ѻ)

Quotes
The following are noted quotes:
“Only in action can you fully realize the forces operative in social behavior. That is why I am an experimentalist.”
— Stanley Milgram (1974) (Ѻ)

“It is easy to ignore responsibility when one is only an intermediate link in a chain of action.”
experimentalist.”
— Stanley Milgram (c.1970) (Ѻ)

References
1. (a) Gladwell, Malcom. (2000). The Tipping Point (pgs. 34-36). Little, Brown, and Co.
(b) Greene, Joshua. (2013). Moral Tribes: Emotion, Reason, and the Gap Between Us and Them (pg. 37). Penguin.
(c) Small-world experiment – Wikipedia.
(d) Six degrees of separation – Wikipedia.

External links
● Stanley Milgram – Wikipedia.

Mill, John
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In science, John Stuart Mill (1806-1873) (IQ=185|#63) was an English child prodigy
turned moral philosopher and political economist noted for his 1842 chemical
emergent properties arguments and for his latter efforts to amalgam a justice + utility
model of natural morality.

Nature | Utility | Religion
In the 1850s, Mill penned three essays on nature, utility, and religions: “Nature”
(c.1852), “Utility of Religion” (c.1858), and “Theism” (c.1869), wherein, according to
Francis Edgeworth (1881), he, supposedly, gives the dimly discerned notion of a “divine
idea of a power tending to the greatest possible quantity of happiness”, or something
along these lines. [6]

Utilitarianism | Justice + Utility
In the 1850s, following the publication of his influential Principles of Political Economy
(1848), Mill penned two essays entitled “Justice” and “Utility”, which were then incorporated with some alterations
and additions into his 1863 Utilitarianism, wherein he expanded on English jurist and philosopher Jeremy Bentham's
1789 ‘utilitarianism’ system of morality.

Emergence | Chemical properties
In 1842, Mill, in his System of Logic, at some point, according to American anthropological neuroscientist Terrence
Deacon, outlined the "first attempt to describe emergence", supposedly, by giving an account of chemical properties
of chemical compounds, e.g. salt, and as distinguished from those of their component elements, e.g. sodium and
chlorine.
Mill, according to Deacon, gives the idea of a chemical reaction phenomenon of producing so-called table salt
(needed for life) by the contact of two toxic and dangerous substances, chlorine gas and sodium metal, in some way,
could be the combinatorial logic that produced life from mere chemistry. [1] This interpretation by Deacon, to note,
my be elaborated adumbration, being that although Mill does, in his System of Logic, mention salt in the context of
acid alkali reactions, the above "emergence" re-interpretation is difficult to find, being that Mill does not use this
term. [4]
English philosopher George Lewes 1875 ideas on “emergence”, supposedly, were influenced by Mill. [2]

Natural morality
In 1852, Mill, in his "Nature" essay, stated the following on Alexander Pope's 1734 An Essay of Man moral poetry
work: [5]
“For how stands the fact? That, next to the greatness of these cosmic forces, the quality which most forcibly strikes
everyone who does not avert his eyes from it is their perfect and absolute recklessness. They go straight to their end
without regarding what or whom they crush on the road. Optimists, in their attempts to prove that ‘whatever is, is
right,’ are obliged to maintain, not that nature ever turns one step from her path to avoid trampling us into
destruction, but that it would be very unreasonable in us to expect that she should. Pope's ‘Shall gravitation cease
when you go by?’ may be a just rebuke to anyone who should be so silly as to expect common human morality from
nature. But if the question were between two men, instead of between a man and a natural phenomenon, that
triumphant apostrophe would be thought a rare piece of impudence. A man who should persist in hurling stones or
firing cannon when another man 'goes by,' and, having killed him, should urge a similar plea in exculpation, would
very deservedly be found guilty of murder. In sober truth, nearly all the things which men are hanged or imprisoned
for doing to one another are nature's every-day performances.”
The "slave stealing parable" of Zeno of Citium seems to come to mind here.

Genius rankings
Mill is the classical example of a "parentally-created genius" or forced prodigy. He was the eldest son of the Scottish
philosopher, historian, and economist James Mill and Harriet Burrow, and was educated by his father, with the advice
and assistance of Jeremy Bentham (also a former child prodigy) and Francis Place. He was given an extremely rigorous
upbringing, and was deliberately shielded from association with children his own age other than his siblings. His
father, a follower of Bentham and an adherent of associationism, had as his explicit aim to create a genius intellect
that would carry on the cause of utilitarianism and its implementation after he and Bentham had died.
He learned Greek at 3; wrote a treatise on the history of Rome at 6; reading Plato, etc. at 7; Latin, geometry, and
algebra at 8; conic sections, spherical section, and Newtonian arithmetic; chemistry age 13 at the Royal Military
College; at 14, chemistry, zoology, metaphysics, and logic at Montpellier University; law at 16 under John Austin.
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Mill is a top six Cox-Buzan genius; he is one of the fabled "last persons to know everything"; he is also, supposedly, a
split-brainer who “could write Greek with his left hand while writing Latin with his right.” [3]
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Miller, James
In sociological thermodynamics, James Grier Miller (1916-2002) was an American
psychologist noted for his 1978 Living Systems in which he outlines a biology-based
sociology, discussing his views on “open” and “closed” systems (albeit defined
incorrectly), and how entropy relates to such systems. [1] Miller uses the abstract
conception of “matter-energy” as well as information as that which may cross the
boundary of the system. The following quote summarizes his view of systems: [2]
“Most concrete systems have boundaries which are at least partially permeable,
permitting sizable magnitudes of at least certain sorts of matter-energy or information
transmissions to cross them … such a system is an open system. A closed system, in
contrast, is one with impermeable boundaries through which no matter-energy or
information transmissions of any sort can occur. In open systems entropy may
increase, remain in steady state, or decrease.”
The conception of "matter-energy or information" crossing a thermodynamic
boundary, however, make little sense.

Education
Miller completed his AB (1937), AM (1938), and PhD with a thesis on thesis: on unconsciousness and subliminal
perception (1943) all in psychology at Harvard University. Miller also obtained his MD from Harvard Medical School in
1942 focusing on psychiatry and general medicine. [3]

Living systems
The following quote summarizes Miller’s view of living systems, whether it be an organism, a group, an organization,
a society, or a supranational system: [2]
“Living systems maintain a steady state of negative entropy even though entropic changes occur in them as they do
everywhere else. This they do by taking in inputs of foods or fuels, matter-energy higher in complexity or organization
or negentropy, i.e. lower in entropy, than their outputs.”
Miller also speculates on the relationship between energy and entropy; reasoning, for instance, that it may be
possible to determine the minimal amount of energy necessary to transmit one bit of information. [1]

Biology and social science
Miller’s original seed or goad of interest in living systems theory came from English-born American mathematical
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philosopher Alfred Whitehead, who in the mid 1930s was a mentor to Miller at Harvard. Whitehead suggested that
Miller make a serious attempt to develop a theoretical integration of the biological and social sciences dealing with
mankind and other living beings comparable to the physical universe theories of English physicists Arthur Eddington
and James Jeans. [3] It is likely from Eddington’s 1928 book The Nature of the Physical World that Miller learned his
definition of entropy.
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Miller, Kenneth
In hmolscience, Kenneth Miller (1948-) (DN:1) is an American theistic biologist, who
specializes in chloroplast thylakoid membranes, noted for his circa 1980 to present
anti-creationism opinions, debates, and testimonies.

Religion
Miller, in his Finding Darwin’s God (1999), supposedly, states his Roman Catholic
evolution believing mindset, according to which the earth is not young, that science
must work based on “methodological naturalism”, and that evolution cannot be
construed as an effective argument for atheism. [2]

Debates
In 1981, Miller debated Henry Morris, then head of the Institute for Creation Research,
on whether “the theory of evolution is superior to the theory of special creation as an
explanation for all the scientific evidence related to origins”; the audio of which is
available. (Ѻ)

Quotes
The following are noted quotes:
“Evolution is not anti-god.”
— Kenneth Miller (c.2001) [1]
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Miller, Lash
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In science, William Lash Miller (1866-1940), oft-cited as W. Lash Miller, was Canadian
chemist noted for his 1925 article “The Method of Willard Gibbs in Chemical
Thermodynamics”, cited by Herbert Salzer as a prerequisite to any type of Gibbsian
thermodynamics approach to any type cellular upwards equilibrium theory reading. [1]

Overview
Miller is best remembered as one of the first proponents of Gibbsian thermodynamics
in North America, a subject he first became acquainted with in Ostwald's laboratory.
Although Gibbs, the first person to put the whole of thermodynamics, including
chemical thermodynamics on a sound basis, was at Yale University, as Professor of
Mathematical Physics, the language of his work was mathematical and the result was
less readily accepted in North America than in Europe. Miller is credited with having
done a great deal to make the subject intelligible, as well as palatable, to Canadian
students and scientists. He is also known for studies on chemical equilibrium, reaction
rates, and diffusion, and, in electrochemistry, transference numbers, over-voltage and
high current electric arcs. In later years, he became interested in yeast and the effect of various substances on the
growth of living cells. In addition to being a brilliant research man, he was a first-class teacher, many remember him
for the enthusiasm he brought to the teaching of thermodynamics and electrochemistry. [2]

Education
Miller completed his BS in 1887 in chemistry at the University of Toronto, where his first teacher was Henry Croft, a
former student of Michael Faraday. Miller then went to Germany to study at Berlin, Gottingen, and Munich, receiving
the first of two PhD degrees at Munich under Baeyer in 1890. He then moved to Leipzig to work with Wilhelm
Ostwald and Jacobus van't Hoff. Although appointed demonstrator in chemistry at the University of Toronto in 1891,
he spent his summers in Leipzig, and in 1892 received his second PhD. In 1894, he was promoted to the rank of
lecturer (the Chemistry Department then having a staff of three: one professor, one lecturer, and one demonstrator),
and then to associate professor in 1900, professor in 1908, and finally to department head in 1921, retiring in 1937.
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Miller, Stanley
In science, Stanley Miller (1830-2007) was an American chemist noted for his nowfamous 1952 Miller-Urey experiment, a reenactment, so-to-say, of Darwin’s 1871 warm
pond model hypothesis of an origin of life theory, wherein using electrical discharge
device he synthesized amino acids, the components of proteins, from water and other
early earth like inorganic chemicals; a step above, so to say, Friedrich Wohler’s alsofamous 1928 synthesis of “organic” urea from “inorganic” ammonium cyanate; both
acting to dissolve the conceptual divide on the apparent difficulties of the theory of
abiogenesis. [1]

Education
Miller, an avid reader, known as a “chem wiz” in high school, graduated from the
University of California, Berkeley in 1951, with a BS in chemistry, after which he the
University of Chicago to get a graduate degree in chemistry, during which time he
became interested in the stellar synthesis of the elements work of Edward Teller,
spending six months investigating the subject. [2]
During his first semester in the fall of 1951, Stanley went to a seminar in which the Harold Urey presented his ideas,
supposedly, based, in part on the earlier theories of Alexander Oparin (1924), about the origin of the solar system
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and the chemical events associated with this process. One of the points that Urey made was that the atmosphere of
primitive earth was much different from the modern atmosphere and likely consisted of a highly reducing gas mixture
of methane, ammonia, hydrogen sulfide, and hydrogen. Urey further suggested that with such an atmosphere it
might be possible to synthesize organic compounds that in turn could have provided the raw materials needed for
the emergence of life. He also pointed out that, up until that time, few experiments had been conducted to mimic
prebiotic organic synthesis and suggested that someone needed to try to synthesize organic compounds using
reducing conditions; which was a suggestion that Miller took hold of. [2]
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Miller-Urey
experiment
In experiments, Miller-Urey
experiment, or "Urey-Miller
experiment", refers to the 1952
synthesis, by American biochemist (chnops-chemist)
Stanley Miller, under the
guidance of planetary chemist
Harold Urey, of organic
compounds (specifically the
amino acids: glycine, α-alanine,
β-alanine, and possibly aspartic
acid and α-amino-n-butyric
acid) from inorganic chemicals
(specifically: methane CH4,
ammonia NH3, water H20, and
hydrogen H2) using an electrical
discharge (see: lightning origin
Left: original diagram of Stanley Miller's 1952 amino acid synthesis experiment. Right: a
of life theory); thereby giving
photo of Miller reconstructing his experiment.
seeming experimental
justification to the hypothesis of abiogenesis. [1]
The experiment was conducted in December 1952 and received in journal form submission to Science on 13 February
1953.
Synonyms include: Urey-Miller experiment or Miller experiment.

Preliminaries
The Miller-Urey experiment in some sense is a realization of English naturalist Charles Darwin’s 1871 warm pond
model: [2]
“The original spark of life may have begun in a warm little pond, with all sorts of ammonia and phosphoric salts,
lights, heat, electricity, etc., present, so that a protein compound was chemically formed ready to undergo still more
complex changes.”
In 1924, Russian bio-chemist (chnops-chemist) Alexander Oparin published his The Origin of Life. Miller cites this as a
preliminary in regards to his experiment.
In 1951, English molecular biologist (chnopsologist) John Bernal published his Physical Basis of Life (along with an
earlier 1949 article published in the Proceedings of the Physical Society of London). Miller cites these as preliminaries
to his experiment.
In 1952, planetary chemist Harold Urey, his The Planets: Their Origin and Development, speculated that the early
terrestrial atmosphere was probably composed of ammonia, methane, and hydrogen. Urey a student of American
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physical chemist Gilbert Lewis and mentor to Stanley Miller. Urey gave Miller "many helpful suggestions and guidance
in the course of [his] investigation". [1]

Left: a labeled an annotated version of the Miller-Urey experiment. Right: a paper chromatogram showing the products of
Miller's experiment, namely: the amino acids: glycine, α-alanine, β-alanine, and possibly aspartic acid and α-amino-n-butyric
acid; where A and B were yet unidentified products. [1]

Discussion
The Miller-Urey experiment is frequently cited as scientific proof of synthesis of organic (or organic life) from
inorganic (or inorganic life) or colloquially as the scientific proof of life from non-life.
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Millikan, Robert
In hmolscience, Robert Millikan (1868-1953) (CR=8) was an American physicist, a semiranked greatest physicist ever, generally known for his 1910 oil drop experiment (Ѻ),
conducted with Harvey Fletcher, wherein they calculated the charge on a single
electron, noted for his 1928 cosmic ray anti-entropy heat death religious theory.

Oil drop experiment
In 1909, Millikan began experimenting with water droplets, falling between two
charged plates, finding that evaporation skewed the results; in 1910, he progressed to
doing the experiments with oil droplets, diagrammed below, wherein via a combination
of the gravitational force, electric force, mass and density of the oil, he calculated the
charge on a single electron:

Volume Five (IS-Mr)

3335

Religion | Cosmic rays | Heat death
Millikan, as the son of a minister, was a religious man; views which became apparent in his later years. In his 1926-27
Terry Lectures, published as Evolution in Science and Religion, e.g., Millikan argued for a complementary relationship
between Christianity and science.
In 1925, Millikan coined of the term “cosmic rays” (discovered in 1912), about which in 1928 he had developed a
religious-based theory type of explanation, commenting that: [1]
“[It is] fairly definite [that cosmic rays are] signals broadcast throughout the heavens … the birth cries of infant
atoms.”
In the 1930s, Millikan entered into a debate with Arthur Compton over whether cosmic rays were composed of highenergy 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).

Quotes
The following are noted quotes:
“Gibbs did for statistical mechanics and for thermodynamics what Laplace did for celestial mechanics and Maxwell
did for electrodynamics, namely, made his field a well-nigh finished theoretical structure."
— Robert Millikan (c.1920) [2]

“The next mode of interaction of light with electrons was discovered and explained in terms of a famous billiard-ball
model proposed by Arthur H. Compton in 1923. Compton pictured a free, stationary electron as being hit by a
‘photon’ of light.”
— Robert Millikan (1924) [3]
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Millin, George
In hmolscience, George Francis Millin (c.1841-c.1910) was an English science-religion
reconciliation philosopher noted for his 1896 Evil and Evolution: an Attempt to Turn the Light of
Modern Science on to the Ancient Mystery of Evil, wherein he attempts to relegates religion to
myth, embraces evolution theory, and therein attempts to track down the physical science origins
of good and evil, citing thinker such as: Plato, John Milton, Goethe, Mill, Pope, Herbert Spencer,
among others, with chapters such as “Natural Laws and Human Laws” (§7), “Satan Relegated to
the Realms of Myth” (§1), discussing scientific concepts such as temperature and latent heat in
respect to human conundrums, among others. [1]

Overview
The following is Millin’s abstract:
“The existence of evil in the world is the standing riddle of all the ages. This book is the outcome of an attempt to
reconsider the subject in the light of the modern theory of evolution. Readers of it may notice that it contains
scarcely any reference to the Bible: no passages are quoted from it, no appeal is made to it. Nothing should be
inferred from this as to the writer's opinion of the Bible. This book is intended for general readers, all of whom have a
very vital interest in the world's sorrow and suffering, but many of whom are in doubt and perplexity as to the degree
of authority to be accorded to the Bible. The writer is convinced that if anything useful is to be said upon the matter
at the present time, it can only be by bringing to bear upon the facts of the world around an eye of quiet observation,
and a judgment fearless of everything but falsehood, and quite unbiased by authorities ancient or modern. This is
what he has endeavored to do.”
(add discussion)

Pope
Millin, in his Evil and Evolution, citing Alexander Pope, via John Mill, states the following on Pope’s 4.128 “shall
gravitation cease when you go by?” poem puzzle: [4]
“In your perfect world, if a rock should fall when a man happened to be under it, what would save that man from
being crushed? I cannot tell. I could not have suggested the law of latent heat to save the man from being drowned if
he happened to be under a snow-covered hill when the temperature suddenly rose one degree above freezing point.
That gravitation should cease is perhaps not so inconceivable as Pope would evidently have supposed.”
(add discussion)

Quotes | Employed
The following are other quotes employed by Millin:
“The theory of the devil must take its place with alchemy, the Ptolemaic theory of the universe, and other beliefs that
the knowledge of the world has outgrown.”
— Minot Savage (1876), The Religion of the Evolution; cited by George Millin in Evil and Evolution (pg. 5) [5]

(add discussion)

Education
Millin, in his Life in Our Villages (1891), labeled himself as the “special commissioner of the Daily News”, supposedly
some type of London newspaper. [2] In his 1892 The Social Horizon, Millin states that he has been a London journalist
for many years, interesting in solving the problems of poverty and industrial strife, stating that his book is but the
“musings of an independent and unbiased observer perplexed by the movements of time.” [3]

Quotes
The following are noted quotes:
“All science starts with hypothesis.”
— George Millin (1896), title page quote to Evil and Evolution; a supposed truncation of Roger Bacon’s Aristotelian-framed
scientific method (1265) [1]

“’God is good, and all that is good in the world is to be ascribed to him. The devil is bad, and all that is evil around us
is to be ascribed to - him.’ This was the simple faith of the writer of that old account of creation, and it has since been
the faith of unnumbered generations who have never thought of questioning its truth. But science has entirely
repudiated that old account of the origin of things. Neither in the world of matter nor in the world of mind is there,
we are now assured, anything like creation of the perfect and complete. Such an idea has been wholly abandoned. It
is all a matter of germ growth, of development, of unfolding, of evolution.”
— George Millin (1896) “Satan Relegated to the Realms of Myth”, in Evil and Evolution (§1:2)
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Mimkes, Jürgen
In human thermodynamics, Jürgen Mimkes (1939-) (489- PE) (CR:75|#60), or Juergen
Mimkes, is a German metallurgist, solid state thermodynamicist, and physical socioeconomics professor, known for publications and work, beginning in 1992, in the fields
of sociological thermodynamics and economic thermodynamics, such as his 2000
"Society as a Many Particle System", his 2005 "Chemistry of the Social Bond", and 2007
chapter “A Thermodynamic Formulation of Social Science”, wherein he employs the
Lagrangian formulation of free energy to explain social and economic phenomena. [1]

Overview
In 1995, Mimkes, in his “Binary Alloys as a Model for a Multicultural Society”, argued
the following: [2]
“The model of regular solutions, that may be applied to binary alloys (e.g. Au−Pt,
Si−Ge) has been compared to binary socie es: blacks — non-blacks in the US, catholics
— non-catholics, foreigners — German citizen. The excellent agreement of phase
diagrams and intermarriage data encourages a calculation of the multicultural society by functions of
thermodynamics: Solubility corresponds to integration, miscibility gap to segregation, free enthalpy to happiness and
temperature to tolerance of a society. Only a high level of tolerance will integrate ghettos and lead to a peaceful
multicultural society.”
In 1996, Mimkes authored a 110-page article on "Politics and Thermodynamics", wherein he outlined some type of
political thermodynamics. [3] In 2002, Mimkes, in his “The Structure of Complex Systems: Thermodynamics, SocioEconomics”, given at German ZiF SocioPhysics conference, talked on the following pioneering points of view: [10]
“The state of large stochastic systems of N objects may be calculated by the Lagrange principle L(N) = T log P(N) +
E(N) → maximum ! P is the probability, that is to be maximized under a system condi on E, and T is the Lagrange
ordering parameter. L is the Lagrange function of the system, that may be far away or close to stability. At
equilibrium the Lagrange function is at maximum.
In natural sciences E is given by the chemical bonds and the (negative) Lagrange function corresponds to the free
energy, from which all thermodynamic states may be calculated. In social systems the Lagrange principle corresponds
to the common benefit. The function E represents the social bonds of the system.
The existence of a quasi-temperature Tin social systems is demonstrated by data for binary societies (Catholics non Catholics in Germany, black - non-black in USA) and may be interpreted as tolerance of the society and is
proportional to the standard of living (GNP per capita). At high standard of living a society will be integrated, at low
standard of living a society will be segregated or aggressive.
These results are supported by data from Bosnia and North Ireland. Hierarchy is observed at low standard of
living, democracy at high standard of living and the global phase at very high standard of living. The phases transitions
correspond to revolutions, DS > O.
Economics: the Lagrange principle corresponds to the common profit of an economic system, E represents the
capital, the costs or the prices of a market. The existence of a quasi-temperature T in economic systems is
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demonstrated by data for the distribution of property in Germany and is again represented by the standard of living
(GNP per capita). At low standard of living the economic structure will be in a hierarchic or feudal state, only at a
higher standard of living the economy will become capitalistic. Social and economic states are closely related, this
may be observed worldwide, but also in smaller socio-economic systems like companies, clubs, families. Work is
defined by the send law of thermodynamics, economic production cycles correspond to the Carnot cycle of engines.”
(add discussion)
In the 2006 multi-authored book Econophysics
and Sociophysics, Mimkes is the lead author with
chapters on “A Thermodynamic Formulation of
Economics” and “A Thermodynamic Formulation
of Social Science”. [5] In 2010, Mimkes, in his
“Stokes Integral of Economic Growth”, on the
subject of what he terms econophysics, argued
that economic properties may be calculated in
physical terms: capital to energy, production to
physical work, and GDP per capita to
temperature, and production function to
entropy. He attempts to show how production,
trade, and banking may be compared to motors,
heat pumps, and refrigerators and that what he
calls the “Carnot process of the first law”,
creates two levels in each system: buyer and
seller, investor and saver, rich and poor, which,
supposedly, have a correlation to “hot and cold
in physics”. He concludes with the postulate that Left: The 2006 Econophysics and Sociophysics, contains Mimkes' “A
efficiency rises in proportion to the income
Thermodynamic Formulation of Economics” (ch. 1) and “A
difference between the rich and poor, on the
Thermodynamic Formulation of Social Science” (ch. 10). [5] Right:
Mimkes' co-authored 2013 econophysics and physical economics book.
model that heat engine efficiency increases as
[8]
the temperature difference between the hot
and cold bodies increases. [6] In 2013, Mimkes
co-authored Econophysics and Physical Economics, together with physicists Peter Richmond and Stefan Hutzler. [8]

Other
In 2008, Polish psychologist Wouter de Raad, in his “A Dynamic Approach to Multicultural Integration”, cited and
discussed Mimkes article as follows: [9]

This, of course, is the classic "people are not molecules" objection, which is but unbridgeable gap dualism confusion.

Physical SocioEconomics | Lectures
Mimkes, since engaging in 1992 with the subject of the statistics, physics, thermodynamics, and chemistry of social
and economic systems, has given following lectures on physical socio-economics systems: [3]
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DPG Spring Meeting Regensburg, 2010
Royal Netherlands Academy of Arts and Sciences, Amsterdam, Dr. A. Scharnhorst, 2009
Department of Systems Science, Beijing Normal University Beijing, Dr. D. Wang 2009
International Conference Physics of Competition and Conflicts Rome 2009
International Conference on Complexity Shanghai 2009
European conference Competition and Conflicts Paderborn, 2009
Physics Department University of the Bundeswehr Munich ,. Dr. J. Becker, 2008
Physics Department University of Paderborn, Prof. Schmidt, April 2008
German Physical Society Spring meeting, Berlin, 2008
Technical Univ. ITBA, Buenos Aires, Argentina, Prof. R. Martinez November 2007
International Conference on Economics, Ancona, Italy, 2007
International Conference Physics of Risk COST P10, Palermo, Italy, 2007
Summer School Univ. of Economics, Sibiu (Sibiu), Romania, Prof. Costea, 2007
International Workshop on Econophysics-Sociophysics, Kolkata, India, 2007
Physics Department University of Maryland, Prof. Michael Fisher, October 2006
International Conference "physics of risk", Vilnius, Lithuania, 2006
Summer School Univ. of Economics Bucharest, Sinaia, Romania, Prof. Costea, 2006
American Physical Society Spring meeting, Baltimore, 2006
German Physical Society Spring meeting, Dresden, 2006
Summer School, Univ. of Economics Bucharest, Sibiu, Romania, Prof. C. Costea, 2006
Summer School Univ. of Economics Bucharest, Navodari, Romania, Prof. Costea, 2005
International Workshop on Econophysics-Sociophysics, Kolkata, India, 2005
German Physical Society Spring meeting, Berlin, 2005
Kloster Loccum, seminar on economy and politics, Andreas Dally, 2004
International Economics Conference WEHIA, Tokyo, 2004
Max Planck Institute of Economics, Jena, Prof. Dr. Witt, 2004
Department of Economics of the University of Kiel, Prof. Dr. Lux, 2004
International Conference Physics of Risk COST P10, Mallorca, Spain, 2004
International Conference Physics of Risk COST P10, Crete, Greece, 2004
International Conference New Economic Window, Salerno, Italy, 2004
International Conference Physics of Risk COST P10, Nyborg, Denmark, 2004
Conference on SocioPhysics, Germany, 2002
(add discussion)

Education
Mimkes completed his BS in physics in 1963 at the University of Gottingen, his MS in physics in 1964 at the Free
University of Berlin, and PhD at the in 1967 at the Technical University of Berlin. Since then, he taught at various
universities in the US and in Berlin. Since 1977, Mimkes has been a professor at the physics department at the
University of Paderborn, Germany, focused on the fields of solid state physics and thermodynamics. Since 1992, he
has been also dealing with the subject of the statistics and thermodynamics of social and economic systems. In 2010,
Mimkes was a professor of, in his own words, and “physical socioeconomics”, and solid state thermodynamics. [7]
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Conference (abs) (toc) (pdf), Center for Interdisciplinary Research (Zentrum fiir interdisziplinare Forschung) (ZIF),
Bielefeld Germany, Jun 6-9.
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Mind
In science, mind is a state of thought, memory, or process of thinking or information processing, conceptualized as
being a product of the processes of the brain, working in coordination with the sense inputs and mechanical
operational outputs.

Quotes
The following are noted quotes:
“Mind [or consciousness] is a function of matter, when that matter has attained a certain degree of organization.”
— Thomas Huxley (1871), “Mr. Darwin’s Critics”; paraphrase version cited by Lee Strobel [2]

“Could not mind, as well as mindless motion, have an underlying order.”
— Isaac Asimov (1988), “Emperor Cleon to Hari Seldon”, Prelude to Foundation

See also
● Mind-body problem
● Mind-brain dualism
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External links
● Mind – Wikipedia

Mind-body problem
In philosophy, the mind-body problem, or the "mind/body dualism" question",
is the premise, introduced by Rene Descartes that the mind (or spirit or soul) is
utterly nonspatial, whereas the body is defined as res extensa, something that
occupies space, hence the perceived modern view that the mind and body are
somehow disconnected. [1] The typical laymanized view of the so-called mind
body problem is expressed well by the view of American cognitive scientist
Donald Hoffman, a believer in consciousness, who states: [5]
“The mind-body problem may not fall within the scope of physicalist science,
since this problem has as yet no bonafide physicalist theory.”
The theories of dualism, that mind and body are separated things, and monism,
that mind and body are one thing, are two popular explanations for the socalled mind-body problem. Often, evolution theory minded thinkers will simply
brush of the problem with mentions of 'emergence'.

Descartes

The 2008 Unsnarling the World-Knot,
by American philosopher David Griffin,
discusses the mind-body problem in
terms of panexperientialism and how
entities such as atoms and molecules
“After the error of those who deny the existence of God, and error which I think are reasoned to have internal states of
I have already sufficiently refuted, there is none that is more powerful in
experience. [4]

French philosopher Rene Descartes summarized, in his Discourse on Method
(1637), his position on the matter of dualism as follows: [6]

leading feeble minds astray from the straight path of virtue that the supposition
that the soul of the brutes [animals] is of the same nature with our own; and consequently that after this life we have
nothing to hope for or fear, more than flies and ants; in place of which, when we know how far they differ we much
better comprehend the reasons which establish that the soul is of a nature wholly independent of the body, and that
consequently it is not liable to die with the latter and, finally, because no other causes are observed capable of
destroying it, we are naturally led thence to judge that it is immortal.”
Related to this, a visitor supposedly once asked Descartes if he might see his library, after which Descartes is said to
have led the visitor into a dissecting room filled with specimens under examination—to which Descartes pointed
saying ‘there is my library’. He, supposedly, similar Napoleon Bonaparte (who queried physicians on this question),
was searching for the location of the soul in the anatomy of the various bodies, concluding in the end, famously, that
the soul was located in the pineal gland (see: soul theorists).

La Mettrie
In 1748, French physician-philosopher Julien la Mettrie published his Man Machine (L'homme Machine), wherein he
rejected the Cartesian dualism of mind and body, and proposed the model of the human being as machine (see:
human machine). On Cartesian dualism, he stated:
“[Dualism] is a trick of skill, a ruse of style, to make theologians swallow a poison.”
(add discussion)

Ritter | Valence model
In 1909, William Ritter, in his “Life From the Biologist’s Standpoint”, posits what he calls the “chemical foundation of
consciousness”, wherein he traces the origin of consciousness to the change of valence of atoms: [8]
“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.”
The valence change consciousness hypothesis would then, in the post Bohr model (1913) era, originate in the
dynamics of photon-electron interactions, the photons being primarily light, originating from the sun.
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Other
In 1994, Portuguese-born American neuroscientist Antonio Damasio, in his Descartes’ Error, argues that Descartes
was in error in positing the dualist separation of the mind and body, arguing instead that we have an embodied mind
steered by somatic markers, that feeling—which comes in the form of limbic-driven surges from the viscera, i.e.
somatic markers or gut feelings—navigates the endless stream of personal decisions and choices. [7] The modern
human chemistry view, holds that as a human is human molecule, that the mind-body of representative smaller
animated molecules, such as the light-induced straightening molecule retinal, explains that the structure of the brain
is the carbon atom, and its electromagnetic interactions with surrounding photons (light), whereas the structure of
the body of the molecule, are the connected appendages. [2] In object to this type of logic, some, in modern times,
will argue that yes their body may be a molecule, but their soul or spirit is an independent entity, detached from the
body, that is not measureable by science. [3]
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Mind-brain dualism
In philosophy, mind-brain dualism is a view that the brain and the mind are two distinct things or entities. The
concept of mind-brain dualism is a variant, so to speak, of French philosopher Rene Descartes’ circa 1620 mind-body
problem, generally focusing on the relation between consciousness, neuroscience, and materialism. [1] Using more
modern terms, one might make the distinction of mind-molecule (see: retinal molecule).

Quotes
The following are related quotes:
“On the one hand I have a clear and distinct idea of myself, in so far as I am a thinking, non-extended thing; and on
the other hand I have a distinct idea of body, in so far as this is simply an extended, non-thinking thing. And,
accordingly, it is certain that I am really distinct from my body, and exist without it.”
— Rene Descartes (c.1610) (Ѻ)
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Minkin, Viktor
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In human thermodynamics, Viktor Albertovich Minkin (c.1959-) is a Russian biometrist
notable for his work in the application and development of human thermodynamic
theory, beginning in 2007, with the connective use of various technologies, particularly
vibraimage and fingerprint analysis, to the quantification of states of human molecules.
[1] Minkin has a BS in Measurement and Information Technologies and a MS in
Photosensitive Devices. He has spent over twenty years in the development and study
of dermatoglyphics and software applications on the calculation of extrovert/introvert
levels and left/right brain hemisphere levels according to fingerprints.

Human thermodynamics
In 2007, Minkin began to consider the combination of human emotional state
quantification computerized technologies, such as computational dermatoglyphics pixel
vibration rate video image processing (vibraimaging), with the sciences of human
chemistry and human thermodynamics, to the further understanding and analysis of
human-human compatibilities in family and business. In February of 2007, Minkin stated, in commentary on
American chemical engineer Libb Thims’ Human Chemistry (Volume One), that “at first, (Thims) theory looks strange,
but after time, following further thought and understanding, I did not find any arguments against it … if we have rules
for molecular behavior, why not adapt these molecular terms for human behavior; moreover, until human
thermodynamics, there had never been a direct link between fingerprints, which reflect the character and health of a
person, and DNA – this phenomenon can now be explained”. [2]

Pair matching
In 2009, Minkin, possibly using some of the Gibbs free energy matching theory, took the project to the working model
stage in the site PsyMaker.com, which claims to facilitate (a) recognition of emotions of visitors, (b) emotion
recognition in Skype, (c) measure pixel-dependent aura, (d) lie detection, (e) couple compatibility matching, (f)
remote and contactless public security. [4]
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In engines, the Miner’s friend or
"Savery engine" was a 1698
steam engine or rather heat
operated suction pump patented
by English engineer Thomas
Savery that worked to remove
water from flooded mines. The
Miner’s friend was the first
working operational steam
engine. The machine was said to
have been based on the design of
the Papin engine (1690) by
French physicist-engineer Denis
Papin. Savery states that he
demonstrated a small working
model at Gresham-college on
June 14th, 1699 before an
audience where it was approved
of. The followup engine design to
the Miner's friend was the
Newcomen engine, built in 1712
by English engineer Thomas
Newcomen. The Miner's friend
not only provided an alternative
source of power over that of
human power or horse power,
but it also seems to have solved
the famous pump problem,
namely the fact that hand
Top (left): a 1702 depiction of the Miner's friend being operated by a mine worker. [1]
Bottom (left): a modern schematic of its basic operation. Right: a physical comparison
operated pumps could not
between a 1600 hand pump, previously used to remove water from flooded mines, and
remove water below a depth of
the mechanical Savery engine (aka Miner's friend) able to remove water from far greater
32 feet The adjacent image
shows the respective difference depths, effortlessly.
in working ability between the hand pump (1600) and the Savery engine (1700), the latter able to lift water out of
flooded mines to a far greater height, and without human physical exertion.
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Mirowski, Philip
In hmolscience, Philip Mirowski (1951-) (CR:101|#42) is an American economist and
science historian noted, in economic thermodynamics, for in his 1989 More Heat than
Light, outlined, historically, and a very detailed and well-cited manner, the use of
physics and thermodynamics, particularly the conservation of energy, in economics,
giving a somewhat objectionable view along the way. [1]

Against Mechanism
In 1988, Mirowski, published his Against Mechanism: Protecting Economics from
Science, wherein he he seems to present a fence-sitting leaning towards antimaterialism, anti-mechanism, and or anti-reductionism position; the following being a
representative excerpt:
“At the very beginning of a course of study in a new discipline, the ‘why’ questions are
difficult to avoid, at least initially. When the ‘whys’ are unavoidable, the most frequent
recourse is to the putative ‘laws’ of the phenomenon: laws of nature, laws of behavior,
laws of thought, laws of regularity. I have always been a little uneasy and perhaps even ambivalent about this curious
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appeal to laws. The very metaphor itself embodies a contradiction. Laws are conventions constructed by human
beings, yet often they are invested with legitimacy through appeals to overarching principles or rules that are not the
handiwork of humans. Particularly in the disciplines that seek to explain human society, the concept of law is
frequently used, but not without a certain defensiveness. ‘We have laws, too,’ the social scientists maintain, with a
nervous glance in the direction of their colleagues, the physical scientists.”
— Philip Mirowski (1988), Introduction to Against Mechanism

He opens his book to the following 1900 quote of American economist Thorstein Veblen, in which the premise of
economic laws in relation to a possible “law of conservation of economic energy” is mentioned:
“The economic laws aimed at and formulated under the guidance of this preconception are laws of what takes place
‘naturally’ or ‘normally,’ and it is of the essence of things so conceived that in the natural or normal course there is no
wasted or misdirected effort . . . the resulting economic theory is formulated as an analysis of the ‘natural’ course of
the life of the community, the ultimate theoretical postulate of which might, not unfairly, be stated as some sort of
law of the conservation of economic energy . . . there prevails an equivalence of expenditure and returns, an
equilibrium of flux and reflux, which is not broken over in the normal course of things. So it is, by implication,
assumed that the product which results from any given industrial process or operation is, in some sense or
unspecified aspect, the equivalent of the expenditure of forces, or the effort, or what not, that has gone into the
process out of which the product emerges.”
— Thorstein Veblen (1900), Industrial and Pecuniary Employments

This Mirowski’s seems to use as an example of a “bold assertion in the face of ignorance”. [2]

More Heat than Light
See also: Beg analysis

Mirowski’s 1989 More Heat than Light was preceded by a six-year manuscript gestation period; a period tracing or
rather seeded by a passing 1979-1980 comment that “value had to be conserved”, made by a speaker at an
economics seminar at Stanford University, if in the speaker's model a certain mathematical assumption were to hold;
the tone of the speaker's voice suggesting that no one in his or her right mind would find that a problem. The implied
idea here, supposedly, being that the conservation of energy could be invoked ad hoc in economics and applied to
"value theory" without question or objection.
The question of the historical origins of economic
theory in the context of culled physics theories would go
on to haunt Mirowski, as he says, to the effect that it
resulted in searches in dictionaries, encyclopedias, and
books for non-existent entry on the subject of his query,
that resulted to become a sort of secret indulgence,
hobby, and surreptitious pleasure that stole moments
away from his regular economics work, albeit one that
turned into a popular book. The following passage
(diagrammed adjacent) seems to be the synopsis of
Mirowski's "energy architectonic metaphor triangle",
Mirowski's end conclusion: [1]
according to which he argues that the three metaphors
constituted the a priori content as well as the common
context that made the energy concept possible, if not
necessary: the motion/value (economics/physics) face
responsible for the quantification and mathematization of the
energy concept; the body/motion (human/physics) face
responsible for the symmetry character of the energy
concept; the body/value (human/economics) face
responsible for the less-acknowledged anthropomorphic and
social character of the energy concept, the religious
overtones and cultural influences so often spurned as the
opposite of scientific argument. [1]

“Instead of discrete influences, imagine, if you will, the
energy concept as an ever expanding pyramid with the
three metaphors of body, motion, and value at the base
vertexes. As the vertexes grow further and further apart,
the metaphorical distance between physics and economics
also widens, until it becomes commonplace to assert thaty
ther are indeed separate and distinct systems of
explanation. Nevertheless, they operate in the same
cultural milieu, partake of much of the same language and
formalisms, and most important, maintain a reciprocal
metaphorical legitimation and support: they remain a pyramid.”
The gist of Mirowski's findings, in his research, iss that conclusion that the progenitors of Western neoclassical
economics copied their models mostly term for term and symbol for symbol from the reigning physical theories of
the 1870s. The following quote, by American physician and existential philosopher Walker Percy, is the opening setthe-stage quote to More Heat than Light: [5]
“As late as a week ago, such a phrase as ‘hopefully awaiting the gradual convergence of the physical sciences and the
social sciences’ would have provoked no more than an ironic tingle or two at the back of my neck. Now it howls
through the Ponchitoula Swamp, the very sound and soul of despair.”
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Difficulties on theory
Mirowski's central thesis, pole vaulting on the so-called "Hessen thesis" (Boris Hessen, "The Social and Economic
Roots of Newton's Principia", 1931), i.e. that Newton derived his laws of motion from economic theory and the
culture milieu of his time, is the general argument that the physicists and economists copied from each other.
Certainly there is some truth in this, e.g. Boltzmann and Maxwell culling statistical mechanical ideas from Buckle, but
to think that pure energy theory experimenters, e.g. Willem Gravesande rolling weighted brass spheres roll down a
ramp onto a soft clay floor and measuring their impact deepness to test kinetic energy E = mv theory, had something
to do with anthropomorphism or economics, is a bend over backwards argument.

Education
Mirowski at first had plans to study anthropology, but found a lack of attention to the theoretical foundations of the
subject, and because of this moved into economics, completing his BA in economics at Michigan State University in
1973. During this period, Mirowski took a graduate course in economics history with American economics historian
Warren Samuels. [6] On this basis, Mirowski went on to complete his his MA (1976) and PhD (1979) at the University
of Michigan, both in economics. His experience of graduate school was disappointing, and he recalls poor teaching
and his own lack of interest in much of what he was taught. [7] Somewhere in this mix, Mirowski received some
"background in physics", as he states,
where he learned the importance of the
conservation principles.
His first academic appointment was at
Santa Clara University, where he began
teaching history of economic thought.
Since 1990, Mirowski has been a professor
of economics, and the history of science,
and philosophy of science at Notre Dame
University. [4]

Quotes
The following are related quotes:
“Economics needs protection from science,
(1988)
(1989)
(2002)
and especially from scientists such as
Mirowski's core physical economics book trilogy: Against Mechanism (1988),
Richard Feynman, or any other physicist
which touches on the notion that economic laws are assumedly somewhere
who thinks he knows just what is needed
buried in the physical sciences; More Heat than Light (1989), on the origin of
for economists to clean up their act.
energy and the conservation of energy as employed in economic theory; and
Economics needs protection from the
Machine Dreams, on the cybernetics era movement of John Neumann, Norbert
scientists in its midst, the Paul Samuelsons Wiener, and Alan Turing, etc., in economics.
and the Tjalling Koopmans and all the
others who took their training in the physical sciences and parlayed it into easy victories among their less technically
inclined colleagues.”
— Philip Mirowski (1988), Introduction to Against Mechanism
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Mirza, Jawad
In hmolscience, Jawad Parvez Mirza (c.1987-) is an American chemical engineer noted
for his participation in Mary Guthrie's 2000 video parody "Why Students Choose
Chemical Engineering?", wherein he comments: “When it comes to thermodynamics,
you’ll learn about heat transfer … there’s a lot of heat transfer taking place—between
people also.”

See also
● James Ferri

Education
Mirza completed his BS in chemical engineering at North Carolina State University (Ѻ)
in 2009; presently he a global technical operations engineer at Merck pharmaceuticals.
[2]
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MIT school of thermodynamics
In thermodynamics schools, the MIT school of thermodynamics or Keenan school of thermodynamics are centered
around the publications of American mechanical engineer Joseph Keenan and Hungarian-born American physicist
László Tisza, professors at the Massachusetts Institute of Technology (MIT). As one 1963 article starts out: [3]
“The paper is most profitably read with a background of study of other writings attributable to Professor Keenan and
his well-known school of thermodynamics.”
The science of quantum thermodynamics was first outlined by Tisza, while at MIT.

Overview
Between 1834 and 1961, American Joseph Keenan was a professor and later head of the department of mechanical
engineering at the Massachusetts Institute of Technology (MIT), and while there he established what has been come
to be known as the "Keenan School of Thermodynamics”. [1] Keenan is known for his calculation of steam tables,
research in jet-rocket propulsion, and his work in furthering the understanding of the laws of thermodynamics. His
classic 1941 textbook Thermodynamics served as a fundamental teaching tool in various engineering curricula during
the 1940s and 1950s. Keenan brought to the mechanical engineering profession the fundamental work of Willard
Gibbs. The faculty of MIT, during the summer session of 1953, under the guidance of Keenan, organized a Rumford
summer school of thermodynamics in celebration of Count Rumford (Benjamin Thomson) Bicentennial: During
Summer Session 1953, from Monday, June 29, to Friday, July 10, Inclusive. [2] Notables associated this school include
George Hatsopoulos and Gian-Paolo Beretta, the latter of which states that he ran a “thermodynamics think tank” at
MIT in the late 1990s. The website QuantumThermodynamics.org, run by Beretta, lists publications by members of
the “Keenan school of thermodynamics”.
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Hungarian-born American physicist László Tisza, a physics professor at MIT from 1941 to 1973, with his 1966 textbook
Generalized Thermodynamics, and his doctoral student Herbert Callen, and his 1985 Thermodynamics and
Introduction to Thermostatistics, are both of the MIT school of thermodynamics. American thermodynamicist Myron
Tribus, noted for the coining of the terms “thermostatics” (1956) and “thermoeconomics” (1962), was the director
for the Center for Advanced Engineering at MIT from 1974 to 1986.

References
1. Selected publications on Quantum Thermodynamics – Gian-Paolo Beretta.
2. By Rumford Summer School of Thermodynamics (Massachusetts Institute of Technology, Published by
Massachusetts Institute of Technology, 1953.
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Mitchell, Peter
In science, Peter Mitchell (1920-1992) was an English biochemist noted for his

Overview
In 1961, Mitchell introduced his chemiosmotic theory of membrane energy
transduction, in which he showed that ATP synthesis, in the mitochondria, was coupled
to electrochemical gradients. [1] In 1977, in commenting in retrospect Mitchell stated:
[3]
“In 1961, the four postulates were almost entirely hypothetical; now after sixteen
years of experimental scrutiny, they are now generally accepted as experimental facts.
My 1966 review has been frequently cited because it was the first paper in which the
chemiosmotic rational was discussed in depth, and examined stoichiometrically,
thermodynamically, kinetically, and mechanistically in light of available experimental
data on the systems described by the four postulates.”
His 1966 review of his theory, entitled “Chemiosmotic Coupling in Oxidative and Photosynthetic Phosphorylation”,
went on to become a citation. [2] Mitchell is loosely considered the founder of membrane bioenergetics. [4] Mitchell
received the 1978 Nobel Prize for his theory and in his Nobel Lecture cites what he calls the “rather abstract
thermodynamic treatment” of chemical transport described in Edward Guggenheim’s 1933 thermodynamics
textbook. [5]

Education
Mitchell completed undergraduate work at Queen’s College in the 1940s. In 1942, he began research in the
biochemistry department of Cambridge completing his PhD there in 1950 on the topic of the mode of action of
penicillin. In 1955, he became the head of the biochemical research unit at Edinburg University, staying there until
1963.
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Mixed-up-ness
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In thermodynamic literature, mixed-up-ness is a circa
1903 conception of American mathematical physicist
Willard Gibbs used to define entropy. The term,
however, is only found as a fragment header
sentence in the unpublished manuscripts of Gibbs,
that he was supposedly to do or expand on in a
future reprint of On the Equilibrium of
Heterogeneous Substances, as shown adjacent. The
section heading “entropy as mixed-up-ness” by Gibbs
was a planned, but never finished, chapter heading
found in the unpublished fragments of Gibbs papers.
[2]
In the 1920 A System of Physical Chemistry by
William Lewis and James Rice, state that “the
molecules of a gas are in a continuous disordered
movement, a gas being in fact a molecular chaos”. [1]
They refer to Gibbs' description of entropy as mixedup-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.”
They incorrectly state that “Gibbs considered
that the degree of the disorder was identical with
entropy” and that “when the disorder or chaos is
A listing of Willard Gibbs unpublished fragments, wherein he lists
greatest the entropy of a substance is likewise a
entropy as "mixed-up-ness" as a draft stage idea.
maximum”. Gibbs, however, never once used the
words “disorder” or “chaos”. [3]
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Modern chemical thermodynamics
In thermodynamics, modern chemical thermodynamics, as compared to theoretical chemical thermodynamics
(1873-1905) and quantitative chemical thermodynamics (1906-1922), according to American chemistry historian
William Jensen’s classification scheme (see: etymology), refers to the era amid and following the 1905 to 1912
activity and fugacity work (Ѻ) and subsequent 1923 publication of American physical chemist Gilbert Lewis’
Thermodynamics and the Free Energy of Chemical Substances. [1] American chemical thermodynamicists J. Bevan Ott
and Juliana Goates, to note, argue that chemical thermodynamics was not “modern” until the publication of English
physical chemist Edward Guggenheim’s 1933 Modern Thermodynamics by the Methods of Willard Gibbs: [2]
“Lewis, Randall and Guggenheim must be considered as the founders of modern chemical thermodynamics because
of the major contributions of these two books in unifying the applications of thermodynamics to chemistry.”
Here, to clarify, Merle Randall was more like a laboratory assistant, doing free energy laboratory measurements, and
the person to whom Lewis dictated his 1923 textbook to, not “founder” as Ott and Goates see things.
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Modern era
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In dating systems, modern era (ME), or
synonymously "after Newton" (AN), as
compared to printing era (PE), is a chemical
thermodynamically neutral (i.e. Christian era
(AD) alternative), year numbering system,
conceived by German polyintellect Goethe,
that assigns the epoch—an instant in time
chosen as the origin of a particular era—to
the birth, or reaction start, of English
physicist Newton, as follows: [1]

Other Calendars in 2013

“1642 [the year of Newton’s birth] is the
Christmas of the modern age.”
according to which, year zero is assigned to
the start of the modern era dating system,
counting forward, e.g. the day of 1 Jan 2000
AD equals 356 ME, and the years prior to his
birth are signified as “before Newton” (BN)
or before modern (BM), depending on one’s
preference, e.g. the year 3,100 BC equals
4742 BN (check), or before modern (BM),
depending. This SI unit system themed
reality-based calender is referred to as the
"Newtonian calendar", as can be compare to
other calender dating systems, shown
adjacent.

A table of various calendar systems (Ѻ) currently in use, as compared to
Newtonian calendar dating system, wherein 2013 equates to the year 370
modern era; the variegated inconsistency of which indicating the need for
calendar reform, similar to that which has been done with units via the SI
unit system.

Overview
In 2012, American electrochemical engineer Libb Thims conceived the BP/PE dating system—dating the year zero to
the winter solstice six years prior exactly to the 23-documented passing of Haley’s comet (1450 in Gregorian calendar
years)—while drafting the manuscript Purpose? (in a Godless Universe), according to the logic that it is ill-suited to
continue to date quotes and article/book publication dates, within an overtly godlessness-focused book, using a
purely arbitrary mythological reference point, i.e. the purported birth of the existence of a person named Jesus
Christ, a date assignment that is but an arbitrarily determined point plucked out of a hat, within the framework of the
Egyptian dynasty state religion (3,100BC-600AD), i.e. Anunian theology, namely a semi-deanthropomorphic halfhuman/half-god birth model rewrite of the Osiris resurrection story (c.2700BC). In short, using a dating system based
on an event that never occurred is mentally incongruous.
On 14 Apr 2013, the BP/PE dating system began to be used online, first introduced in the Empedocles article.
On 23 Nov 2013, following water testing of about 100 Hmolpedia article implementations of the BP/PE dating system,
the BN/ME dating system began to be used online, first introduced in the Isaac Newton article.

Note
A note, concerning the dates Newton's birth and reaction existence (life), 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, which for the day 23 Nov 2013, shown below:
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Returns the following modern era date:

according to which the day 23 Nov 2013 (AD) would equate to 23 Nov 370 (ME), neglecting the day error discrepancy
(fix later), in Newtonian calender years.

Quotes
The following are related quotes—the first dating the modern era to Goethe, the second in semi-humorous terms
dating the modern era to Norbert Wiener:
“All before Goethe are ancients, and all who have read him are modern.”
— Ralph Emerson (c.1860), Publication [2]

“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.”
— Herbert Simon (1953), Publication [3]

See also
● Modern queries
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In puzzles, intellectual puzzles refers the greatest problems of all time, some
solved, some unsolved, some partially solved, referring to the famous
intellectual puzzles worked on by the greatest minds of history. Queries,
similar to Newton's queries (1718), listed below are of the type that take
decades to solve and many of which, as of yet, have no known solution,
some culled from the various ‘greatest unsolved mysteries' of modern times
types of books. [1] Many of these problems come from the problems
perused in the minds of the people at the top of the IQ=200+ list, the first of
which is the "elective affinity problem" worked on by at least three
individuals in the IQ=225+ range (Goethe, Sidis, and Hirata) and the one
which Goethe, the deemed smartest person ever, considered his "greatest
work" or "best book".

Classical
● Nature abhors a vacuum (yes/no) (semi-open)
● Great problem of natural philosophy (solved by Libb Thims in 2009)
● Blue sky problem (solved by John Strutt in 1899)

Spin problem: explain what the various
spins of the universe have to do with each
other, i.e. what the milky way spin (200
million years/cycle), has to do with the
The blue sky puzzle, prior to its complete solution in 1899 by English
spin of the earth about the sun (365
physicist John Strutt (IQ=190), the vacuum debate aside, was the longestdays/cycle), the earth on its axis (24
standing unsolved puzzle in science, worked on by the biggest thinkers of all hours/cycle) and with human spin in its
daily orbitals (one day/cycle) and what
time: Aristotle (IQ=190), Da Vinci (IQ=205), Newton (IQ=215), Goethe
(IQ=230), Clausius (IQ=205), Maxwell (IQ=210)—in fact every single genius in this has to do with electron spin and what
the IQ=205+ range (see: genius IQs) worked on the blue sky problem, prior to all of this has to do with the movement of
fundamental particles and forces in
its solution by Strutt.
relation to evolution, the Lewis inequality,
and the arrow of time?

Hardest

The hardest intellectual genius puzzle of them all is the "elective affinity" problem (see modern queries): namely to
explain human passions and experience via the chemical affinities or free energies. The elective affinities problem is
the only puzzle common to geniuses cited in the IQ=225+ range, namely: Goethe (1796) (IQCit=225; IQ=230), who
called his solution to this problem his greatest work (see: best book), of all his 142+ collected works publications;
Einstein (IQCit=225; IQ=220), who commented on the problem in perplexment: “gravitation cannot be responsible for
people falling in love” and “how on earth are you ever going to explain in terms of chemistry and physics so
important a biological phenomenon as first love?”; Thims (1995) (IQCit=225; IQ=190), who was led into the problem,
similar to Goethe, via a mixture of the "love thought experiment" and the "reverse engineering puzzle", and Hirata
(2000) (IQCit=225; IQ=190), who called his solution a "fun compilation of worthless applications of physics and
mathematics to relationships"; even the great child prodigy William Sidis (IQCit=250-300; IQ=195) attempted solution,
in a round-about-way, via his theories on animate matter and entropy.
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● Elective affinity problem (aka the "attraction Newton left
out", Stoppard (1993)) explain human existence in terms of
the forces of chemical affinity, starting with the Lewis
inequality (ΔG < 0) (see: inequality) (Goethe: Elective
Affinities, 1809) (Hirata, 2000).
● Reverse engineering puzzle
● Love thought experiment

Thick
The following is a significant glass wall problem:
● Human chemical bond problem: explain the nature and
operation of the human chemical bond, such as when two
people A and B, form a couple:

in terms of pure physics and chemistry, in the same sense as
that in which two hydrogen atoms form a chemical bond:

in this case, the bond going by the name "covalent", in terms
of bond categories.
A playboy style depiction of the "elective affinities
problem", namely how to explain passions of existence in
terms of Bergman's 1775 chemical affinities theories
(Goethe's day) or in terms of Gibbs' 1876 free energies
(modern day).

Difficult

● Morality problem: explain morality in a modern scientific
sense (Goethe: moral symbols; John Stuart Mill:
utilitarianism, 1861)
● Purpose problem: what is the purpose of one's existence?
● Death problem: explain the nature of what happens when one ceases to exist in the context of the overall
movement and purpose (if there is one?) of the universe (although, to note, this question is bound to both the
morality problem and the purpose problem, via the large and deep ingrainment of the basic principles of Ra theology
in the corpus of the world's minds, regarding right or wrong behavior (Freud: death instinct, 1920). [4]

Famous tricky goose-chase questions
● Can Clausius and Darwin both be right? (Roger Caillois, 1973)
● Thermodynamic equilibrium may be characterized by the minimum of the Helmholtz free energy, F = E – TS. Are
most types of ‘organizations’ around us, e.g. in a town, in a living system, of this nature? (Prigogine asked this
question during his 1977 Nobel Lecture)
● What does Shannon entropy have to do with Clausius entropy? (Myron Tribus was asked this question during his
1948 examination for his PhD at UCLA, after which he spent over ten years trying to solve this query, still having he
question on his mind 50-years later).

Semi-difficult
● Evolution vs. second law problem: explain the so-called paradoxical trend toward order seen in the case of
civilization as contrasted with the trend toward disorder often depicted in the second law (Ubbelohde, 1946)
(Prigogine, 1977).

Unsolved
● Gravity problem: what is gravity? (Newton, 1686, Einstein, 1912); what does gravity have to do with the
electromagnetic force.
● Double slits experiment (Young, 1804): explain what is going on in the process of one particle, going through,
supposedly, two slits, and thus interfering with itself past the slits to make interference effects?
● Spin problem: explain how all the spins of the universe are connected or coupled, from the subatomic spins to
human molecular spin to galactic spin to supergalactic spin, in connection to right hand rule (Faraday, 1831; Maxwell,
1873, Haramein, 2003)
● Satellite problem (pioneer puzzle or pioneer anomaly): a problem, supposedly, first noted by NASA scientist John
Anderson in 1998, which find that the now-powered out Pioneer 10 and Pioneer 11 space probes (launched in the
1970s), which are currently near the edge of the solar system, are decelerating (or accelerating) at a rate that cannot
be accounted for current models of gravity. [4]
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● Dark matter problem: explain where the missing matter of the universe is?
● Unification problem: developed a unified theory to explain the total system of the fundamental forces and
fundamental particles of the universe.
● Coherence problem (Einstein, 1935): explain quantum entanglement, e.g. why photons that had at one point been
in contact supposedly remain ‘aware’ of each other even when separated by great distances (John Bell, 1964); or
why, as determined by experiments by researchers in Geneva (c.1995), photons sent in opposite directions along
fiber optic cables showed ‘nonlocality’, i.e. the two photons acted like one particle even when they were more than
6.2-miles apart. [2]

Semi-solved/semi-open problems
● Heat problem: what is heat? (Aristotle: fire, 350BC; Geber: sulphur principle, 790; Paracelsus: sulphur combustion,
1524; Johann Becher: terra pinguis, 1669; Georg Stahl: phlogiston, Lavoisier: caloric, 1789; Clausius: entropy, 1865)
● Vacuum problem: does nature abhor a vacuum? (Parmenides, 485; Plato; Aristotle; Galileo; Galileo, 1630);
supposedly, the search for the Higgs boson has something to do with this problem.

Solved
● What happens if you a empt to run alongside a beam of light? | Solu on: rela vity + E = mc² (Einstein, 1905)
● Color puzzle (Newton, Goethe, Young): how does light produce color?
● Affinity problem: what is affinity, chemical affinity, or elective affinity? | Solution: a force quantified by free energy
(Helmholtz, 1882; Nernst, c.1900; Lewis, 1923)
● Aether problem: does aether exist? | Solu on: No (Einstein, c. 1905)
● What is life? | Solution: defunct theory of life (Tesla, 1925; Thims, 2009)
● Free will problem | Solution: the choice of elective affinity by mediated by forces external to the system (Goethe;
1796; Thims, 2007)

See also
● Homework problems
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Mohr, Karl
In thermodynamics, Karl Friedrich Mohr (1806-1879) was a German chemist noted for

Overview
In 1837, Mohr, in his “About the Nature of Heat”, stated the following:
“Besides the 54 known chemical elements there is in the physical world one agent only,
and this is called Kraft (force). 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.”
This is often credited as one of the earliest statements of the conservation of force. [1]
The term kraft, to note, is more often than not translated as ‘force’, albeit some
references assert that this was an early statement of the conservation of energy, as the
two are nearly synonymous. Mohr was an associate of Justus Liebig. [4] In the 1860s,
Mohr turned to thermodynamics, albeit, supposedly, in an amateurish way, and soon
thereafter, in opposition to English physicist William Thomson’s 1862 heat death theory, came to be classified as
being among the German anti-heat death scientists. Mohr, supposedly, viewed the universe to be in a state of
equilibrium that would remain so. [2] In 1869, Mohr argued: [3]
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“There is no reason at all to take into account Clausius’ feared entropy of the world, or to the equalization of all
motion into uniform heat. [On the contrary] one can claim with certainty that the maximum entropy already has
been reached an infinity of time ago. Thus, it is evident that the assumption that the world has existed without a
beginning rules out the feared entropy or return to an equilibrium state. Since the entropy has not set in, it cannot
occur in the future.”
(add discussion)
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Mohsen-Nia, Mohsen
In hmolscience, Mohsen Mohsen-Nia (1958-), M. Mohsen-Nia or Mohsen Mohsennia,
is an Iranian-born American chemical engineer noted, in human thermodynamics, for
his 2011 work on the thermodynamics of friendship stability and for his JHT review
board work.

Overview
In 2011, Mohsen-Nia, in 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, presented the
results of a small relationship study, of different pairings of male and female coworkers, and discuss the results in energetic terms and attempt to explain interhuman
relationship potential modeled on the Lennard–Jones potential: [1]

where for a molecular system, ε is the depth of the potential well, σ is the finite distance at which the inter-particle
potential is zero and r is the distance between the particles.
To note, an independent attempt at a human thermodynamics formulation using the Lennard–Jones potential was
done previously, in 1998, by Venezualian-born English chemical engineer Erich Muller in his article “Human Societies:
A Curious Application of Thermodynamics”. [2]

Education
Mohsen-Nia completed his BS chemical and petrochemical engineering (1983) and MS in chemical engineering (1985)
both at Amirkabir University of Technology, Tehran, Iran, and in 1992 completed a PhD student scholarship at the
University of Illinois at Chicago, USA, and in 1993 completed his PhD in chemical engineering at Amirkabir University
of Technology, doing post graduate work there the following year, soon thereafter becoming a professor of chemical
engineering. In 2011, he was associated with both the Thermodynamic Research Laboratory, University of Kashan,
Kashan, Iran, and the Division of Chemistry and Chemical Engineering, Caltech, Pasadena, California, USA. Mohsen
seems to be part of the “Iranian school of thermodynamics” (see: schools of thermodynamics), which includes Ali
Mansoori (who hosts some of Mohsen-Nia's papers at his UIC Thermodynamics Research Laboratory site), as founded
originally by Mehdi Bazargan, noted author of the 1956 book Thermodynamics of Humans, one of the first books in
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pure and applied human thermodynamics.
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Mol
In chemistry, a mol is unit symbol for the amount of substance, termed a ‘mole’, which contains an Avogadro number
of elementary units. [1]

Etymology
The term ‘mol’, supposedly, was first used in 1895 by German physical chemist Walther Nernst, a truncation of the
1893 term gram-molecule (a term used previously by German physical chemist Wilhelm Ostwald). Nernst also used
the term "g-mol" in his introduction of the ideal gas law. [2] Etymologically, the term "mol" is said to derive from the
German mol, meaning small mass.

See also
● Hmol
● Avogadro’s constant
● Social Avogadro number

References
1. Daintith, John. (2005). Oxford Dictionary of Science. Oxford University Press.
2. (a) Nernst, Walther. (1895). Theoretical Chemistry: from the Standpoint of Avogadro’s Rule & Thermodynamics.
MacMillan and Co.
(b) Ostwald, Wilhelm. (1893). Hand- und Hilfsbuch zur ausführung physiko-chemischer Messungen (Handbook and
Support for Making Physico-Chemical Measurements) (pg. 119). Leipzig.

External links
● Mole (unit) – Wikipedia.

Molecular entity
In chemistry, molecular entity is any constitutionally or isotopically distinct atom, molecule, ion, ion pair, radical,
radical ion, complex, conformer etc., identifiable as a separately distinguishable entity. [1] In this context, both a
single unattached human molecule as well as the bonded unit of two human molecules, such as in a married
relationship, defined as a dihumanide molecule, can each be referred to as a molecular entity.

See also
● Chemical species
● Chemical substance
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Molecular evolution table
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In hmolscience, a molecular evolution table shows the linear build up of atomic structure in animate molecular
structures in time, via evolution or synthesis, over the course of the last 13.7 billion years of universal activity from
sub-atomic particles, to atoms, to hydrogen molecules, to DNA, to bacteria molecules, to human molecules, etc.

Overview
In 2005, American electrochemical engineer Libb Thims, online, made the first "molecular evolution table"; a semirecent poster version of which is shown below: [1]

In Aug 2008, a video, entitled “Evolution (Advanced View)” (Ѻ), shown adjacent, using of the above poster. In 2009,
an expanded-step version of this molecular evolution table was made into a an online sideways-scrollable “evolution
timeline.” This, in Jun 2009, was made into a video-version (Ѻ). In 2010, a circa 20-foot paper version of which
debuted following a lecture by chemical engineer Ted Erickson, at the Illinois Institute of Technology.

Earlier views

See also: Great chain of being
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In an 1871 letter written by English naturalist Charles Darwin to English botanist Joseph Hooker, Darwin made the
suggestion that:
“[The original spark of life may have begun in] a warm little pond, with all sorts of ammonia and phosphoric salts,
lights, heat, electricity, etc. present, so that a protein compound was chemically formed ready to undergo still more
complex changes.”
In this sense, all life is postulated to be a descendent from a protein compound, formed in a heated pond many years
ago. In modern terms, as fossil records indicate that bacteria existed on the surface of the earth 3.85 billion years
ago, an unsolved debate of sorts or puzzle exists as to what life-forms came before bacteria? A single bacterium,
however, is in itself a very large animated molecule, such as the colony or cluster of 20-30 Escherichia coli bacterial
units (bacteria molecules) attached to a substrate, as pictured adjacent, comprised of about 10 billion carbon,
hydrogen, and oxygen atoms, among twelve other atom types, e.g. nitrogen, phosphorous, sodium, etc., in various
quantities. To form such a large molecule, form a chemical point of view, an assemble-type “chemical reaction”
would be needed. This assumes that there were “reactants” that went into the formation of the first bacteria unit
(product), and that there were prior energetically-coupled connective reaction mechanisms prior to the bacterial
reactions.
In contrast to this mechanism view, the majority of modern scientists remain in the dark as to the fictional
dichotomy between life and non-life or animate and inanimate. At the September 2000, ‘What is Life?’ conference,
held in Modena, Italy, attended by about a hundred scientists, philosophers, and theologians, for instance, there was
no consensus as to what the first form of life was. In particular, regarding this question, a debate erupted between
the scientists. One expert on lipid molecules argued that life began with the formation of the first semipermeable
lipid membrane, a structure that encases cells. A noted metabolism researcher argued that life began with the first
metabolic cycle, thus giving cells the power to convert energy and atoms into useful molecules. The molecular
biologists were adamant that that the first living entity must have been an RNA-like genetic system that carried and
duplicated biological information. One mineralogist even threw out the wild card that the first life was a selfreplicating mineral. In contrast to this view, the "molecule evolution table approach", i.e. a table of the ancestors
(with molecular formulas) of the human being, assumes continuity in the chemical mechanism (or mechanism)
involved between the assembly of the first hydrogen atoms in the universe, 13.7 billion years ago, and later
formation of the first human molecule (150,000 years ago), i.e. the first anatomically correct modern human. This
table is shown below:

Discussion
In 2005, an observation in reference to the molecular evolution table came from Italian physician Sebastiano Venturi,
an expert in iodine deficiency, metabolism, and evolution research. Venturi notes that, according to his iodine
research, the incorporation of atomic iodine into biological molecular structure, such as iodocarbons, may have
began in Cyanobacteria, as a primitive antioxidant, probably about 3.5 BYA. The current table, by contrast, does not
list iodine in the molecular formula for bacteria. In short, Venturi agrees with the structure of the molecular
evolution, he only points out that further research will be needed to calculate more exact formulas and to find more
exact elemental incorporation rates chronologically.
In 2008, Russian physical chemist Georgi Gladyshev argued that his principle of substance stability finds proof in
Thims’ molecular evolution table. [6] Specifically, in 1978, Gladyshev wrote “after the concluding stages of general
evolution the concentration of free energy occurs not only owing to the growth of the chemical component G j-m
(molecular) and higher order components, but also owing to the G-j at (atomic) component (as well as to other
components not considered here).” [2] In these early formulations of the principle of substance stability, Gladyshev
understood, from the viewpoint of hierarchical thermodynamics, the importance of the atomic component (G j-at)
for the understanding of direction of biological evolution. The chemical substances with heavy elements (metals), for
instance, according to Gladyshev, have lower chemical thermodynamic stability and decompose (depredate) faster in
the comparison of chemical substances with light elements. Examples include salts of organic acids (formiates,
oxalates, many chelate compounds, carbonyls and so on). Publications on the stabilization of polymers by using of
acceptors of oxygen which we generate from formic and oxalic salts corroborate these postulates. [5] The same
situation, according to Gladyshev, should be found with the variation of isotope concentration of elements during
ontogenesis and phylogenesis. [3] Likewise, the build up principle, Gladyshev states, should have correlation in the
chemical and supramolecular stability of general organic chemistry. [4]

Quotes
The following are related quotes:
“In order to have life you need water—which is a universal solvent—for reactions to take place, as well as carbon,
which serves as the core atom of the information-carrying structural molecules of life. But you also need a lot more.
Humans require about twenty-six essential elements; a bacteria about sixteen. The intermediate life forms are about
between those two numbers. The problem is that not just any planetary body will be the source of all those chemical
ingredients in the necessary forms and amounts.”
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— Guillermo Gonzalez (c.2003), “Interview with Lee Strobel” [7]

See also
● Earth molecule
● Sun molecule
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Molecular formula
In chemistry, a molecular formula expresses the types and numbers of atoms present in a molecule or chemical,
whereby subscripts are used to indicate the number of atoms present in the chemical entity. [1] The molecular
formula for water, H20, for instance, means that there are two hydrogen atoms and one oxygen atom in one
molecule of water.

See also
● Human molecular formula
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Molecular goggles
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In hmolscience, molecular goggles is the visual
conceptualization of seeing everything around us, e.g. air,
building, humans, individually and within societies, amid
ecosystems, as but atoms and molecules or molecular
aggregates moving about, and or stationary, according to
physicochemical principles.

Advanced perspective
See main: Advanced perspective

The point of view looking at society or social interactions and
reactions from above or from with the way a chemist looks
at chemicals goes by various names, such as: 'superA code-vision stylized molecular goggles purview from The
observer' (Oliver Reiser, 1935), 'observer at a sufficient
Matrix film, where like the ability to see individual atoms,
height' (Pierre Teilhard, 1951), ‘macroscope view’ (Joel de
the character Neo has the ability to see individual code
Rosnay, 1975), ‘cosmic perspective’ (Carl Sagan, Cosmos,
characters.
1980). ‘unsuspected visitor perspective’ (Alfredo Infante,
2001), ‘bird’s-eye view’ (William McNeill and J.R. McNeill, 2003), ‘Martian or zoomed-back view’ (Andrew Morrow,
2006), ‘advanced intelligence perspective’ (Libb Thims, 2007). [1]

Szent-Gyorgyi
In the 1960s, Hungarian physiologist Albert Szent-Gyorgyi stated the following "molecular goggles" view in the sense
that he sees a monkey, or what one might call a monkey molecule, in a jungle as a particularly concentrated locus of
molecules with an inflow and outflow of material: [1]
“If one had the kind of vision [e.g. electron microscope/quantum microscope] that allowed one [see: advanced
perspective] to see molecules and were in a jungle, one would see molecules wandering about everywhere, at
random. In this ceaseless wandering, one might recognize a locus in which molecules of various types were
particularly concentrated, which held its form [bound state] approximately while myriads of molecules streamed in
and out [turnover rate]; and that locus would be a monkey in the jungle. That continuous inflow and outflow of
material [metabolism], and whatever of its structure endured, would not only make that a unique monkey from
among monkeys but would ensure that it changed [see: Heraclitus] from moment to moment throughout its entire
existence.”
Here we see Szent-Gyorgyi touching on a number of key issues in
human molecular philosophy, namely the turnover rate problem
(metabolism), the individuality problem, the blind random chance
movement view (Democritus) versus free energy gradient
movement view (modern), and the issue of change
(irreversibility) (Heraclitus).

Quotes
The following are related quotes:
“When you start to view the world around you with Gibbsian eyes
[compare: Gibbs landscape] you see the untapped potential in so
many of our modern technological and industrial ecosystems.”
— Kevin Hand (2011), concept that would improve everybody's cognitive
toolkit [3]
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Molecular hypothesis
In chemistry, molecular hypothesis, sometimes
called "Avogadro's hypothesis", states that equal
volumes of all gases at the same temperature and
pressure contain the same number of molecules; in a
more general sense: that all bodies are composed of
individual atoms and or molecules.

History
This molecular hypothesis was stated in 1811 by
Italian chemist Amedeo Avogadro who, in his use of
the term ‘molecule’, distinguish between atoms and
molecules of different kinds, adopted terms including
molécule intégrante (the molecule of a compound),
molécule constituante (the molecule of an element), An 1894 synopsis of the molecular hypothesis, by American
engineer Allan Risteen, according to which mass of matter is
and molécule élémentaire (atom). [1] Avogadro’s
composed of separate particles, which largely tend to be molecules
hypothesis was quickly opposed by John Dalton and (very few individual unattached atoms are found in nature). [3]
its universal validity was later questioned by Jacob
Berzelius. It would not be until the start of the 20th century that it became universally accepted and the “touchstone
upon which atomic weights and formula are tested”. [2]

See also
● Atomic theory
● Human molecular hypothesis
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Canizzaro’s ‘Sunto’ in 1858”, pgs. 131-). Springer.

Molecular
sociology
In science, molecular sociology refers to
the sociology of human molecules.
“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” [5]

The term “molecular sociology” is a
synonym, essentially, to the terms social
chemistry (Thomas Huxley, 1871) and
human chemistry (1851, E.B.).

A 1971 article on independent molecular sociology themed work of Roy
Henderson and Elihu Fein, who applied physics and thermodynamics to
questions of social phenomena. [1]
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Henderson | Fein
In 1971-72, New Scientist magazine published a two-part article on “Molecular Sociology” in discussing the question
“do people behave like molecules?” In the first installment of the article, in answer to this question, they state that
“the success of two recent attempts to analyze human behavior using the established laws of molecular motion and
of thermodynamics might suggestion so.” [1] In particular, they discuss the highly-cited 1971 article “The Statistics of
Crowd Fluids”, by Austrian mechanical engineer Roy Henderson, at the University of Sydney, who measured the
movements of college students on a campus and children on a playground, finding that in both cases their
movements fit the Maxwell-Boltzmann distribution, meaning that both velocities of gas particles and the speeds of
students follow a Gaussian distribution. [2] Henderson found that crowds generally conform to the gas particle
model, but found differences, such as that “men and women cannot be considered as ‘identical particles’. The article
also cites the article 1970 “Demography and Thermodynamics” by American physicist Elihu Fein, who finds, though
examination of factors such as per capita income, that social activity is analogous to molecular activity, and applies
concepts such as entropy and adiabatic to social systems. [3] Fein, however, cautions his readers, in that although his
analogies seem to have validity, he emphatically states that “the conclusion is not that people act like molecules”, but
that the goal is to understand ourselves and the world through abstract concepts. Curiously, both the 1971 and 1972
New Scientist articles on molecular sociology also cites a person by the name of Daedalus who is said to have
“developed a ‘molecular sociology’ an analogy between people and molecules [who] identified wealth in people with
energy in molecules; [and] is now developing a financial thermodynamics or thermodynamics of money.” [4]

Goethe | Lehn
In 1991, when University of Twente, Netherlands, awarded French chemist Jean-Marie Lehn an honorary doctorate
he told a highly evocative story about the discipline, which he described as "Molecular Sociology”, stating the
following: (Ѻ)
“Just like with humans, we can ascribe characteristics to molecules. One type happily associates with one another,
the other prefers to isolate itself.”
In 1995, Lehn, in his Supramolecular Chemistry, made reference to Goethe’s 1809 human elective affinities theory as
being a type of ‘molecular sociology’, an analog to supramolecular chemistry: [5]
“Supramolecular chemistry is a sort of molecular sociology! Non-covalent interactions define the inter-component
bond, the action and reaction, in brief, the behavior of the molecular individuals and populations: their social
structure as an ensemble of individuals having its own organization; their stability and their fragility; their tendency to
associate or to isolate themselves; their selectivity, their ‘elective affinities’ and class structure, their ability to
recognize each other; their dynamics, fluidity or rigidity or arrangements and of castes, tensions, motions, and
reorientations; their mutual action and their transformations by each other.”
Lehn here, of course, is culling from German polymath Johann Goethe's 1809 Elective Affinities.

Prigogine
In 1984, Belgian chemist Ilya Prigogine, in his 1984 Order Out of Chaos, mentions Goethe’s ‘Mittler the mediator’ as
being a type of human catalyst, bring about successful reactions between people, without being consumed in the
process. The concept of molecular sociology, with the introduction of the chemical thermodynamics work of Willard
Gibbs (1876) and Hermann Helmholtz (1882), after which the measurement of affinity became a function of enthalpy
change and entropy change, however, would move the subject of molecular sociology into the field of
thermodynamics.
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Molecular thermodynamics
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In thermodynamics, molecular thermodynamics is thermodynamics with specific reference to molecular theory. [1]

Etymology
The term “molecular thermodynamics”, becoming common in the 1960s, is used, in some sense, to contrast with that
of classical thermodynamics, which is often said to be independent of atomic and molecular models. [2] The subject
of the "thermodynamics of molecular species", seems to be a newer variation presented as a modernized chemical
thermodynamics, of the updated Willard Gibbs (1876) Gilbert Lewis (1923) variety, with focus on issues germane to
topics in those areas such as mechanistic chemistry or solution chemistry. [3]
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Molecular vortices
In thermodynamics, molecular vortices was an atomic structure hypothesis, used to account for the interactions of
heat and contractions and expansions of elastic atmospheres, in which each atom of matter consisted of a nuclei
about which a revolving or oscillating atmosphere existed. [1] The theory was conceived between 1842 and 1849 by
Scottish engineering physicist William Rankine. [2]

History
The origin of the vortex atom heat theory seems to trace to a combination of the 1830s publications of Scottish
physicist James Forbes on the undulatory theory of heat and light the 1842 publication of Elements of Chemistry by
Scottish chemistry Thomas Graham who discussed the ‘material theory of heat’ (an adaption of the caloric theory), in
which heat was considered as indestructible particles, and the ‘undulatory theory of heat’ (an adaption of the
undulatory of light), in which undulations in imponderable medium of space or ether are propagated that produce
the impression of heat. [3] Forbes was Scottish engineering physicist William Rankine’s natural philosophy professor
at the Edinburgh University, during the years 1836 to 1837, and Graham was related to the mother of William
Rankine. It is likely that Rankine was stimulated by these thoughts on the nature of heat. [2] At Edinburgh, under the
guidance of Forbes, Rankine published two essays, “On the Undulatory Theory of Heat” and “Methods in Physical
Investigation”, in which the seeds of his thoughts on a theory of molecular vortices took root. In early October of
1849, Rankine gave Forbes an entire paper on the hypothesis of molecular vortices which consisted of, first, the
details of the hypothesis:
“[The hypothesis of molecular vortices] ascribes the elasticity connected with heat to the centrifugal force of small
revolutions of the particles of bodies.”
This being considered the statical part. Second, the paper outlined the application of the model to the mechanical
action of heat, the dynamical part. [2] On February 4th, 1850, Rankine read both parts of the paper, titled “On the
Centrifugal Theory of Elasticity, as Applied to Gases and Vapours” and “On the Mechanical Action of Heat, especially
in Gases and Vapours”, to the Royal Society of Edinburgh. In the first of these, Rankine states his molecular vortices
hypothesis: [4]
“Each atom of matter consists of a nucleus, or central point, enveloped by an elastic atmosphere which is retained in
its position by attractive forces, and that the elasticity due to heat arises from the centrifugal force of these
atmospheres, revolving or oscillating about their nuclei or central points.”
Furthermore, according to Rankine:
“The vibration which, according to the undulatory hypothesis, constitutes radiant light and heart, is a motion of the
atomic nuclei or centers, and is propagated by means of their mutual attractions and repulsions.”
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Rankine acknowledged that his molecular model had many conceptual resemblances to the models of earlier
philosophers, including German mathematical physicist Franz Aepinus and British chemist Humphry Davy. In his
model, each atom of matter consisted of a nucleus surrounded by an elastic atmosphere, self-repulsive but retained
by the attraction of the nucleus. In alignment with the views of English physicist James Joule, a quantity of heat was
considered the vis viva of revolutions or oscillations among the particles of the atmospheres which Rankine supposed
to constitute vortices about the nuclei. [2] In afterthought, Rankine states explicitly that his “researches were
commenced in 1842, and after having been laid aside for nearly seven years, from want of experimental data, were
resumed in consequence of the appearance of the experiments of M. Regnault (1847) on gases and vapours”. Soon
after receiving Rankine’s papers, he dispatched a copy to his colleague William Thomson. Later that year, in 1850,
Rankine told Thomson that his “first attempt to apply mathematical reasoning to the subject arose from my seeing
the translation … of Clapeyron’s paper [1834] on the opposite [material] theory.” [5]

Impact
In thermodynamics, the theory of heat generation due to actions of atomic vortices resulted to discredit much of
Rankine’s views on the equations of the first two laws of thermodynamics. The conception of a vortex atomic
structure, however, got many scientists thinking. Scottish physicist James Maxwell, a friend of Rankine, for one, was
significantly influenced by Rankine’s ideas on the physical interpretation of the vortex atom. Firstly, Rankine’s heat
generation theory was in direct conflict with Maxwell’s kinetic theory of heat generation due to atomic collision. In
any event, the kinetic theory eventually won out over the vortex theory, and one positive result of this intellectual
exercise seems to have been the lasting
image of rotating atom structures. [6]
Maxwell, significantly, thought would
later go on to found the equations of
electromagnetic theory to explain the
interactions of the electricity, magnetism,
and induced movements of currents in
wires. On May 1857, Maxwell remarked in
a letter to his friend, mathematician Cecil
James Monro (1833 – 1882), that: [7]
"I have been grinding at many things and
lately during this letter at a vortical theory
of magnetism & electricity which is very
crude but has some merits."

Scottish physicist James Maxwell's 1856 "spinning cells" (original: left; 2003
version: right), or what he called “mechanical illustrations to assist the
imagination”, the precursor models to the his eventual formulation of
electromagnetic theory; seeded, in some way, from Scottish engineering
physicist William Rankine’s1842 molecular vortices model precursors. [8]

This is the first indication of Maxwell’s
version of a theory of molecular vortices,
proposed as a physical representation of
lines of force, which is developed in his
four-part paper “On Physical Lines of Force” (1861-62). In this paper, Maxwell advances from his discussion of the
physical geometry of lines of force, in “On Faraday’s Lines of Force” (1856), to a physical mechanics of the field. The
title of Maxwell’s paper is in reference to English physicist Michael Faraday’s 1852 paper “On the physical character
of the lines of magnetic force”, in which Faraday affirms the physical reality of lines of force, and their causal action,
as distinct from a purely geometrical treatment of their distribution in space. In his 1856 paper, Maxwell used what
he called “mechanical illustrations to assist the imagination”, as those shown above. [8] The visual picture of
conductors, such as copper, containing rotating or spinning cells (atoms) interspersed with ‘idle wheel’ particles
(conceived as particles of electricity), such that via cell rotation, induced by alternations or changes in the direction of
magnetic field, particles moved through the metal. [8]
Others to have been influenced by the vortex model and in general Rankine's thermodynamics theories include
German physicist Rudolf Clausius, to whom was sent a copy of Rankine's 1850 papers on the suggestion of William
Thomson, German physicist Hermann Helmholtz, who in 1858 outlined a theory of “vortex rings” in fluids, Scottish
physicist Peter Tait who in 1867 devised a floating smoke ring experiment to illustrate Helmholtz’s theory, and
Thomson, who a month after seeing Tait's smoke ring experiment wrote an article titled "On Vortex Rings" arguing
atoms are vortices in the ether of space. [9]

Electron discovery
In 1883, British physicist J. J. Thomson wrote a paper on vortex rings, using the Helmholtz ring model in which atoms
of gas were considered to consist of approximately circular vortex rings; the logic of which served as a basic atom
model helping him to later discover the electron in 1897 and devise his plum pudding model (1904) of atomic
structure. [10] In his autobiography of 1936, J. J. Thomson recalled that his early work on vortex atoms yielded “some
interesting results and ideas which I afterwards found valuable in connection with the theory of the structure of the
atom.” [11] In particular, Thomson thought of electric force in term of the vortex model. The vortex atom continued
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to be discussed by a few chemists and physicists even after 1900, but at that time it was realized that the theory was
unable to produce real progress. [12]
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Molécule humaine
In human chemistry, molécule humaine (human molecule) or molécules humaines (human molecules) is the original
French version of the coining of the term ‘human molecule’, referring to an individual person as a molecule, used
independently by Frenchmen composer Hector Berloiz (1854) and historian Hippolyte Taine (1869), among others.
The following is an attempt to represent or collect some of these French views of the concept of the the use of the
abstract term 'molécule humaine' (metaphorical or not), which do not as of yet seem to have found English
translations.

1798: Sales
In 1798, French philosopher Jean Sales was using the term “millions de molécules humaines” (millions of human
molecules), in discussing how so many million atoms of the earth become vegetables, who become animals, who
become humans, and how one of these millions of human molecules may become a great philosopher. The literal
translation however is bit difficult to interpret: [3]
“Il faut conclure de mon fyrtême, que Sevu le principe du “We conclude my fyrtême, Sevu that the principle of the
corps humain vient de la terre qui d'abord a végété, & de human body comes from the earth first vegetated, and
the rule of plant has pafled afterwards to that of
l'état de végétal a enfuite paffé à celui d'animal: cet
animals: This animal ferved food to man, and the food
animal a fervi d'aliment à l'homme, & cet aliment a été
d'abord du fperme , enfuite de la chair, des veines & des was the first fperme, and afterwards of the flesh, veins
os dont l'être eft né , & après la naiffance il fubfifte, ou il and bones which is being born, and after the birth it
subsists, or it does not subsists. - Know So, who seek the
ne fubfifte pas. — Sachez donc, vous qui cherchez le
great work, as so many millions of atoms of the earth
grand œuvre, que de tant de millions d'atomes de la
just one only becomes active enough to vegetate; the
terre^ à peine un feul devient affez actif pour végéter ;
smallest part of a mile million plant becomes animal,
que la plus petite partie de mille millions de végétaux
than a thousand millions of animals alone molecule
devient animale ; que de mille millions d'animaux une
feule molécule devient humaine, & que de mille millions becomes human, and how many thousand millions of
de molécules humaines, il n'y en a qu'une qui devienne human molecules, there is only one that will become a
une goutte de fperme ce n'eu pas tout encore : de mille drop of sperm this n'eu not all: one thousand million.

3366

Hmolpedia

million.' de gouttes de fperme, une feule devient
femence : de mille millions de parties de femence, une
feule arrive à la matrice, & de mille millions de ces
particules féminales qui arrivent à la matrice, il en naît
un feul homme, & de mille millions qui naiffent, un feul
fubiifte, & de mille millions qui fubfiftent un feul eft
Mufulman, & de mille millions de Mufulmans, un feul a
la vraie foi , & de mille millions de fideles un feul eft
philofophe, & de mille millions de philofophes, un feul
devient adepte. — Le but de tant de générations eft
donc un adepte : ainfi la nature emiere a contribué * à
fon exiftence.”

Drops of fperme, alone becomes a feeds: one thousand
million games of feeds, one reaches the matrix alone,
and a thousand million of these particles Feminale
coming to the matrix, there arises a alone man, and a
thousand million who are born, a fubiifte alone, and a
thousand million that subsist alone is a Mussulman, and
a thousand millions of Mahometans, one only has the
true faith, and a thousand million faithful one alone is
philosopher, and a thousand million philosophers, one
only becomes a follower. - The goal of many generations
is thus a fan: thus nature ime has contributed to
existence.”

1840: Esquiros
In 1840, French writer Alphonse Esquiros was expressing the view that: [4]
“Car, en vérité, je vous le dis, le coeur qui prie, comme
“For verily I say unto you, the heart that prays, as one
celui qui aime, avance le monde ers l'unité, c'est-à-dire
who loves the world advances in unity, that is to say
vers Dieu. Cette unité ne peut avoir lieu en effet que par
towards God. This unit can be held in effect by the
l'assentiment des molécules humaines à se porter
assent of human molecules to carry all toward each
toutes les unes vers les autres; Cette loi d'attraction est
other; the law of attraction is a law of love.”
une loi d'amour.”

1854: Berloiz
In his 1854 book Evenings with the Orchestra, Frenchmen composer Hector Berloiz describes the children church
choir moving into their seats: [1]
“Au moment de l'entrée des groupes d'enfants, les
“Upon entry of groups of children, the compartments of
compartiments des amphithéâtres, se peuplant
successivement du haut en bas, formaient un coup d'œil amphitheaters, will populate successively from top to
singulier, rappelant le spectacle qu'offre dans le monde bottom, formed a singular look, recalling the spectacle in
the microscopic world of the phenomenon of
microscopique le phénomène de la cristallisation. Les
crystallization. The needles of this crystal of human
aiguilles de ce cristal aux molécules humaines, se
dirigeant toujours de la circonférence au centre, étaient molecules, still heading in the center of the
circumference, were of two colors, hleufoncé in the
de deux couleurs, le hleufoncé de l'habit des petits
habit of small boys on the steps from above, and the
garçons sur les gradins d'en haut, et le blanc de la robe
white robe and headdress girls occupying the lower
et de la coiffe des petites filles occupant les rangs
ranks. In addition, the boys on their jackets, each plate of
inférieurs. En outre, les garçons portant sur leur veste,
les uns une plaque de cuivre poli, les autres une médaille polished copper, the other a silver medal, their
d'argent, leurs mouvements faisaient scintiller la lumière movements were flickering light reflected from the
ornaments of metal, to produce the effect of a thousand
réfléchie par ces ornements métalliques, de manière à
sparks extinguishing and relighting every moment on the
produire l'effet de mille étincelles s'éteignant et se
dark background of the table.”
rallumant à chaque instant sur le fond sombre du
tableau.”

1869: Taine
In the 1870 book On Intelligence, French historian Hippolyte Taine states in his preface (dated 1869) that his
philosophy amounts to the view: [2]
“Bref, celui qui étudie l'homme et celui qui étudie les
“Between psychology thus conceived and history as it is
hommes, le psychologue et l'historien, séparés par les
now written the relationship is very close. For history is
points de vue, ont néanmoins le même objet en vue ;
applied psychology, psychology applied to more complex
c'est pourquoi chaque nouvel aperçu de l'un doit être
cases. The historian notes and traces the total
compté à l'acquis de l'autre est visible aujourd'hui,
transformations presented by a particular human
notamment dans l'histoire. On s'aperçoit que, pour
molecule or group of human molecules; and, to explain
comprendre les transformations que subit telle molécule
these transformations, writes the psychology of the
humaine ou tel groupe de molécules humaines, il faut en
molecule or its group.”
faire la psychologie.”

1903: Guyot
In 1903, French economist Yves Guyot stated: [7]
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“Serait-ce qu’en ble et en betail, que ses industriel ne
peuvent se contenter de son marche interieur, si actif
qu'il soit, ne peut croire que l'avenir appartienne aux
civilisations stagnantes. Il appartient aux civilisations
fluides dans lesquelles les molécules humaines roulent
sans cesse les unes sur les autres.”
In his 1918 book The Guarantees of Peace, he states: [8]
"est la rapidité de l'évolution des groupes humains : le
grand conflit actuel est entre ceux qui s'efforcent de
figer les situations et ceux qui s'adaptent aux civilisations
fluides, dont les molécules sont en perpétuel
déplacement."
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“If only wheat and cattle, its industry cannot rely on its
domestic market, if it is active, one cannot believe that
the future belongs to stagnant civilizations. It belongs to
civilization in which the fluid human molecules roll ever
on each other.”

“It is the rapid evolution of human groups: the large
current conflict is between those who seek to freeze the
situation and those who adapt to fluid civilizations fluids,
whose molecules are in constant movement. "

1909: Gide and Rist
In 1909, Charles Gide and Charles Rist state: [6]
“Les premiers economists appartiennent en majorite a la
premire categorie. Dans la variele des phenomenes
sociaux ils se bornes pour la ;lupart a etudier ceux qui
sont susceplibles d’une explication surtout mecanique.
Les fluctuations des prex, la hausse et la baisse du faux
de l’interet, du salaire et de la rente, l’adaptation de laa
production a la demande sous un regime de libre
concurrence, leure apparaissent comme les effects de
l’action Presque automatique de molécules humaines
obeisant au mobile pariout identique de ‘interet
personnel. Et la simplicite de cette conception
nemanque pas de graduer.”

"The first economists belong to the majority of the
premier category. In the various social phenomena they
are terminals for; lupart study has susceplibles those of a
mechanical explanation lies. Fluctuations prex, the rise
and fall of the false interest, salary and pension, the
adjustment of production laa demand under a regime of
free competition, they appear as the effects of the action
almost automatic human molecules obeisance to mobile
pariout identical personal interest. And the simplicity of
this design does not fail to graduate. "

1940: Damalas
In his 1940 book Essay on the Evolution of International Trade: Theories, Facts, French writer Basile Damalas used the
term ‘molécules humaines’ at least six times. Below is one example: [5]
“Remplaçons les molécules gazeuses par les molécules
“Replace the gas molecules by the human molecules. If
humaines. Si celles-ci ne s'inspirent que de leurs goûts et they do not mirror that of their tastes and their personal
de leurs intérêts personnels, sans action concertée, leurs interests, without concerted action, their trajectories will
trajectoires se mêleront et S’enchevetreront dans le
mingle and become entangled in the most complete
desordre le plus complet.”
disorder.”
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Molecule
In science, a molecule is a structure built
of atoms bound together by chemical
forces; a structure in which two or more
nuclei are maintained in some
geometrical configuration by attractive
forces from a surrounding swarm of
negative electrons. [1] A molecule, in
simple terms, is a group of atoms. [11]

Classification
In hmolscience discussions, the query
often arises as to whether or not one can
classify a person as a "molecule", say as
Depictions of molecules: both animate (dihydrogen) and inanimate (retinal
compared to other terms: chemical
molecule, myosin molecule, and human molecule).
complex, chemical species, etc. In general
terms, the "hall-mark of a molecule", according to English physiologist Charles Sherrington, in his 1938/39 discussions
on whether or not a protein is to be regarded as cluster of lesser molecules or a giant molecule or protein molecule,
is "definite individuality". [12] Further discussion on this subject of molecular classification can be found in Germanborn American physical organic chemist Ernest Grunwald's 1997 Thermodynamics of Molecular Species, particularly
his opening section entitled "Formal Components". In short, according to Grunwald: [13]
“In general, a molecular species is a macroscopic or near-macroscopic ensemble of molecules that are characterized
by a definite molecular formula, a definite and distinctive equilibrium geometry, and a distinctive set of molecular
modes of motion and spectral properties. For example, the actors in chemical reaction mechanism—the reactants,
products, substrates, catalysts, reactive intermediates, and even the mechanically unstable transition states—all
represent separate molecular species, as do any sets of molecules that become distinguishable in physical interaction
mechanisms.”
A molecule, in short, is any sets of atoms that become distinguishable in the mechanism interaction process.

Etymology
The etymology of the term molecule originated in the French term molécule used definitively as the attachment of
two or more atoms, as found in the 1649 book Syntagma philosophiae Epicuri (Arrangement of the Philosophy of
Epicurus) of French thinker Pierre Gassendi, a commentary of the circa 300 BC atomic theory of Epicurus. Gassendi,
supposedly, outlined the view that a hooked atom attached to an eyelet atom would form a molecule. [9] In
commentary on evolution, Gassendi stated: [10]
“While [the atoms] are moving in various ways and meeting, interweaving, intermingling, unrolling, uniting, and being
fitted together, molecules or small structures similar to molecules are created, from which the actual seeds are
constructed and fashioned.”
The Online Etymology Dictionary, however, claims that the term molecule dates to 1794 where it was defined as an
‘extremely minute particle’, having originated from a translation of the French term molécule, supposedly first used
in 1678, originating in the work of Rene Decartes. [2] This may be possible; albeit, to note, Gassendi publications and
views in support of atomic and molecular theory were spurred into existence so at to contradict the philosophical
views of Descartes and it is difficult to find a reference where Descartes actually uses the term molecule.
In his 1808 New System of Chemical Philosophy, English chemist John Dalton was stating that volumes of gas consist
of “a number of ultimate particles or molecules”, and using the terms atom and molecule differently. [8] It is often
said, however, that the first semi-modern scientific use of the term ‘molecule’ is found in the famous 1811 article
“Essay on Determining the Relative Masses of the Elementary Molecules of Bodies” by Italian physicist Amedeo
Avogadro. [3] In this paper, Avogadro accepts both John Dalton’s theories and Joseph Gay-Lussac’s data, and shows
how to reconcile them by distinguishing between the atom and the molecule of an elementary gas. [4] It is said that
Avogadro and his student Stanislao Cannizzaro coined the term molecule from the Latin name molecula or little mass.
[6] English chemistry historian James Partington summarizes Avogadro’s view as: [5]
“The smallest particles of gases are not necessarily simple atoms, but are made up of a certain number of these
atoms united by attraction to form a single molecule.”
It is to be noted, supposedly, that this is not a literal translation in that Avogadro uses the name "molecule" for both
atoms and molecules. Specifically, he uses the name "elementary molecule" when referring to atoms and to
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complicate the matter also speaks of "compound molecules" and "composite molecules". [4]

Human molecules
In human chemistry, the term "human molecule" is the chemical definition of one human being.
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Molecule Man
In art chemistry, Molecule Man refers to one of various aluminum
sculptures, varying in height from 30 to 100 feet, made American
sculpture artist Jonathan Borofsky, depicting three human shapes, each
pushing or leaning towards each other, each bodies filled hundreds of
holes, varying in size from about seven inches to one foot or more, each
hole said to be representative of “the molecules of all human beings
coming together to create our existence”.

Overview
There are four outdoor Molecule Man sculptures. The dates are: Los
Angeles 1978, Yorkshire 1988, Berlin 1996, and Council Bluffs 2008.
There were a few early indoor versions; but dates for these structures
are not known exactly. Borofsky’s first reference to what he calls the
“molecular structure of life” was circa 1978. [8] The Sports Illustrated
photo that served as the "model" for the four outdoor sculptures,
depicts two men are running to congratulate themselves, having won
the national basketball tournament. The first Molecule Man sculptures
were built in Los Angeles, in 1977 and 1978, originating because, as
Borofsky says: [1]

100-foot Molecule Man on the Spree River,
Berlin (1998)

“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 first 30-foot “Molecule Man” placed in Los Angeles, consisting of three aluminum figures coming together
connected in the center with their arms, said to depict the chemical philosophy that: [2]
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“For me, it was people—all of us are made up of molecules coming together to create the world in a sense.”
The actual original drawing of the “Molecule Man” was traced off of a magazine photograph of two college basketball
players, rushing to congratulate each other for having just won the NIT [National Invitation Tournament], as depicted
on the cover of Sports Illustrated. [2] The exact cover, however, seems to be difficult to locate, as it does not seem to
be among the 1970 to 1978 covers. [5]

(photograph of two college
basketball players, rushing to
congratulate each other for having
just won the NIT [National Invitation
Tournament] on the cover of Sports
Illustrated [date: c.1970s?])
Sports Illustrated (Cover) circa 1977

Borofsky drawing on mylar for Molecule
Men (1981), photo by Sidney B. Felsen,
Los Angeles. [9]

Painted human-sized aluminum Molecule
Man (1980) sculpture, depicting the
original two-person SI tracing. [7]

2007 video about the construction and
installment of Borofksy's Iowa Molecule
Man a $1.8 million sculpture (below
right).

30-foot Molecule Man, downtown Los
Angeles (1978)

3D model of the Molecule Man (Berlin) by
team at pivnice. [10]
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Molecule man with briefcase (1979) [7]

30-foot Molecule Man, Yorkshire
Sculpture Park, West Yorkshire, England.
[6]

50-foot Molecule Man, Council Bluffs,
Iowa, in front of Mid America Center
(2008)

The biggest "Molecule Man", to-date, 100-feet in height, is located on the Spree River, Berlin in front of the
Treptowers. [4] Completed over the course of two years, circa 1996 to 1998, with the involvement of large team,
commissioned by Allianz GmbH, the biggest insurance company in Europe, to be the centerpiece of their new
building, built in the river so that boats can go by on either side, with the figures appearing to be standing on the
water. There is a 50-foot molecule man, constructed in 2008, in front of the Iowa West Public Art Mid-America
Center, Council Bluffs, Iowa. [3]

See also
● Art thermodynamics
● HMS pioneers
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Molecules in motion
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In hmolscience, molecules in motion, similar to “moleculesto-man evolution” (Ken Ham, 1975), is a neo-modern
Christian apologetics technique or ploy, commonly used to
stump atheists, on questions about morality, meaning, truth,
reason, or rationality, among others; the most-common
version being “if we’re just molecules in motion, and there is
no god, where do you get your morals, moral foundation, or
sense of right and wrong from?”

Overview
In 1834, English chemist, physician, and natural theologian
William Prout (1785-1850) in his Chemistry, Meteorology, and
the Function of Digestion, considered with Reference to
Natural Theology, the eighth Bridgewater Treatise, a set of
treatises focused on expounding on “the power, the wisdom
and the kindness of god, as they are pronounced in the
creation”, as bequeathed in the 1829 will and testament of
American astrophysicist Christian apologeticist Jason
Francis Henry, Count of Bridgewater, employed the term
“molecules in motion” three times, in respect to trajectories Lisle’s take on the “molecules in motion” logical fallacy
argument, for the existence of god (Ѻ); the gist of which
of molecule, but not it seems in an apologetics sense. [8]
In 1926, William Wright, in his A Student’s Philosophy of
Religion, in his section “The New Realism and God”, stated
the following: [7]

amounts to pointing out that things such as logic, morality,
ethics, justice, etc., arising out of a blind random chance
Epicurean universe of atoms and molecules moving about
is an apparent contradiction, and therefore and absurd
position.

“Naive realism is the view of the plain man, who supposes that objects exist independent of him, regardless of
whether any one perceives them or in any way thinks of them. The apple exists, and is red, slightly sour, sweet, and
solid, whether any mind in the universe takes notice of it or not. Scientific realism maintains that the primary
qualities of matter exist independent of human minds; for it the apple of the plain man becomes atoms and
molecules in motion, or electric charges. The new realists are not quite certain whether to side with the naive or the
scientific realist; they would like to show, if possible, that both are in some sense right. Numbers, and all
mathematical and logical principles, exist independent of minds, and of all events that go on in the world process:
they subsist as eternal essences or entities. 7 plus 5 equals 12 whether any one knows it, or thinks of it, or not. The
same is true of the higher numbers that no one yet has ever counted, and of the undiscovered fields of higher
mathematics. Whether moral axioms also (like those of justice, benevolence and equity) subsist eternally, apart from
minds, is a disputed point among the new realists themselves.”
In 1976, during the four-night debate between then-atheist Antony Flew and theist Thomas Warren, at North Texas
State University, the term seems to have been employed by both parties in the debate; snippets of which are as
follows: (Ѻ)

In 1989, Austrian evolutionary epistemologist Franz Wuketitis, in his “Organisms, Vital Forces, and Machines: Classical
Controversies and the Contemporary Discussion of Reductionism vs Holism”, ventured into what seems to be a Denis
Diderot siding discussion on the subject of the possibility of reducing consciousness down to molecules in motion via
physicochemical theories: (Ѻ)
“Perhaps appropriate translation principles will take us from the inanimate to consciousness, rather as appropriate
principles take us from molecules in motion to temperature and pressure (in gas theory). Perhaps a physics and
chemistry of the organism could be teleological?”
In 1998, American Christian apologist Phil Fernandes, in his No Other Gods: a Defense of Biblical Christianity, seems to
have coined the apologetics version of the term, as follows: [1]
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“Morality also exists in the universe, for without morality, there would be no such thing as right and wrong. However,
the moral judgments we make show that we do believe there are such things as right and wrong. Still, nature is nonmoral. No one holds a rock morally responsible for tripping him [see: Alexander Pope, "should gravity cease when I go
by?"]. There is no way that mere ‘molecules in motion’ could produce moral values. Since nature is non-moral but
morality exists in the universe, the cause of the universe must be a moral being.”
— Phil Fernandes (1998), No Other Gods (pg. 76)

“If atheism is true, then man is mere molecules in motion. He has no greater value than animals. In fact, human life
would be no more sacred than the existence of a rock. Yet, we act as if human life has more value than the life of
animals or the existence of rocks. If the material universe is all there is, then man is just a material part of the
universe. There seems to be no basis from which to argue for human rights or the sanctity of human life.”
— Phil Fernandes (1998), No Other Gods (pg. 83)

“From molecules in motion will never come moral values or the laws of logic. From a mound of dirt, a single thought
will never be produced—no matter how much time is given. If no god exists and all we are is molecules in motion,
from whence come human rights? If an innocent child is merely a random collection of atoms, can we really say that
it is wrong to crush him? If there is no life after death and all we face is everlasting extinction, can this life really have
meaning? What counsel can an atheist offer a suffering friend on his deathbed? Can we climb above despair if all we
face is extinction? When the universe dies, all will die with it. If atheism is true, then human experience is a cruel
joke. And, if life is a cruel joke, then why even bother to go on living?”
— Phil Fernandes (1998), No Other Gods (pg. 86)

Fernandes went on to argue that although he can't prove the existence of god, the theistic model makes more sense
to him than the molecules in motion atheist view. In 2009, Fernandes, in his The Atheist Delusion, employed the term
“molecules in motion” six times, the above three quotes repeated verbatim, plus three new versions addressed to
the new atheists and one in support of the Peter Singer animal rights activists. [2]
In 2012, and in 2015 (archive re-post), American deconversion atheist and Christian apologetics analyzer Bob
Seidensticker blogged on the topic “Are We Just Molecules in Motion?”, oft-employed by apologeticists, wherein he
employs a combination of Heisenberg indeterminism, e.g. “quarks arenotlike billiard balls”, plus emergent properties,
e.g. “wetness isn’t a property of a water molecule; it emerges”, arguments, i.e. standard ontic opening apologetics, to
conclude that from an atheist’s point of view, or at least in his atheism view, that: [6]
“Heisenberg states that there is unavoidable randomness at the quantum level, and things are not deterministic.
Naturalists agree that a deterministic, molecules-in-motion worldview doesn’t work. Consciousness, morality, and
other complex human traits don’t follow directly from fundamental quantum laws, but they are examples
ofemergent phenomena.”
This patch argument to counter valid argument provoked 140+ comments in the original post and 80+ comments in
the repost. Whatever the case, theist J.P. Moreland correctly debunked all of Seidensticker’s atheist ontic opening
apologetics rebuttals in 2003 as but non-scientific spooky panpsychism that’s closer to theism than atheism (see:
Moreland-Strobel dialogue).

Debates
The following are examples where the term began to be employed by apologeticists in public debate:
“Christopher is somebody who is very concerned about human freedom as I am, but again, if we are just molecules in
motion, how do we have human freedom? William Provine from Cornell, he’s a materialist, a Darwinist, he points out
that we don’t have any human freedom if all we are is molecules in motion. Now, Christopher ought not scold
anybody for being a snake-handling, Bible-thumping, funny mentalist preacher because according to his own world
view, that person is that way because these are just chemicals going on in his brain. Neither could you say that Hitler
had done anything wrong if it’s just chemicals going on in his brain. I mean, what is the murder molecule? How much
does justice weigh? These are questions that have no answer in a materialistic world view, but that is Christopher’s
world view. ”
— Frank Turek (2008), query to Christopher Hitchens [4]

“Alright. Let me ask the question another way. This is my last question. If god does not exist why do all people have a
fixed moral obligation to love and not murder? How do molecules in motion have any authority to tell you how to
behave? When you do something wrong, whose standard are you breaking, who are you displeasing? The carbon
atom? The benzene molecule? Who?”
— Frank Turek (2008), query to Christopher Hitchens [4]

“In a world where there is no god, where you and are just molecules in motion, why am I obligated to be rational?”
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— Dustin Segers (2012), Reason Rally debate (Ѻ), comment to atheist college student (age 19) Adam Johnson (with glasses),
Washington, D.C., Mar 24

Quotes
The following are other related quotes:
“Carl Sagan when to his grave ‘viewing the whole universe is nothing more than molecules in motion’.”
— Ravi Zacharias (2008), End of Reason [3]

“The human species is but one of many. Viewed from a sort of universal microscope, we appear as but a vast
collection of molecules in motion. In our current state we are firmly attached to an earthly substrate, feeding off the
energy gradient of the sun. The fate of our chemical species is undeniably tied to the affinities and energies of
interaction required to maintain our evolving earth ecosystem. We live in a closed system. In order to understand the
nature of things, we must learn more about both our reactions and our products.”
— Jeff Tuhtan (2012), PhD dissertation: “A Modeling Approach for Alpine Rivers Impacted by Hydropeaking Including the Second
Law Inequality” [5]
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Molecules-to-man
evolution
In hmolscience, molecules-to-man evolution,
similar to molecules in motion, is the theory
that every CHNOPS+ based animate form and
form change we see occurring around us, and
historically, e.g. via fossil evidence, happened
and is happening currently by purely natural
processes, starting from atoms and molecules
and ending in the formation of humans. [1]

A depiction of molecules-to-man evolution, a phrase coined by Ken Ham
(1975), the premise, first espoused by Johann Goethe (1809), in initial
theory, then, in a popular sense, by Charles Darwin (1859), that man
Etymology
evolved over time, via naturalistic processes, from molecules to apes to
In 1871, English naturalist Charles Darwin
introduced his warm pond model, according to humans. [1] See also: molecular evolution timeline and molecular
evolution table.

which man "evolved", via the process of
natural selection, from a heated pond filled with the molecule ammonia (NH3) and phosphoric salts, e.g. phosphate
(PO4³−). In 1985, the multi-author book Evolution from Molecules to Men was published, edited by D.S. Bendall, the
book being the result of a conference, organized by Darwin College, Cambridge, that took place from 27 Jun to 2 Jul
1982, held to commemorate the centenary of Darwin’s reaction end (death). [2]
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Ham
The specific phrase “molecules-to-man evolution”, however, seems to the mental coining and subsequent
popularization of Australian-born American Ken Ham, who first rejected what he termed "molecules-to-man
evolution" during high school, and became influenced, in 1974, while in college, by John Whitcomb and Henry Morris’
The Genesis Flood (1961), then used the phrase in his 1975 science class teachings, then later began to publish, into
the 2000s, works using the term. [3]
In 2006, Ham, in his Raising Godly Children in an Ungodly World, began to employ the explicit hyphened phrase
“molecules-to-man evolution” as follows:
“Whether it was the worldwide flood, the feeding of the 5,000, or arguing against the possibility that man evolved
from molecules to ape to man over millions of years, dad defended the word of God as if his life depended upon it …
which, in fact, it did. He was always adamant about one thing: if you can’t trust the Book of Genesis as literal history,
then you can’t trust the rest of the Bible.” (pg. 19)
Here, we see why Ham, naturally enough, would go on to become the curator of the AnswersInGenesis.com website
and the Creation Museum, i.e. they are byproducts of a vexation between two possibilities seeded into his mind as a
youth. In college, at Queensland Institute of Technology, Ham obtained a BS in applied sciences, with focus on
environmental biology, during which time his textbooks, in biology, geology, and other subjects, filled with
evolutionary ideas, explained the following to him: [4]
“My textbooks laid out what claimed to be convincing proof that we progress from molecules to man without any
outside influence. I was further taught ideas on how the universe was formed—but they all involved naturalistic
processes. God wasn’t involved at all.”
Ham then, in 1974, came across Whitcomb and Morris’ 1961 The Genesis Flood:
“This small booklet [The Genesis Flood (1961)] gave me a number of biblical arguments about why Christians can’t
accept molecules-to-man evolution and the Bible’s record of origins at the same time.”
Ham continues:
“One of the first times this really hit me was during my first year as a science teacher in 1975. In my class were the
true native Aborigines, tribal descendants of the first tribes that settled in Australia long before the Europeans came.
Because of evolutionary thinking, the aborigines have been oppressed and even killed. Those who committed the
atrocities often claimed that the Aborigines (who tend to be darker skinned than Europeans) were ‘lower’ [see:
Darwin on ‘lower’ and ‘higher’ in terminology] on the evolution chain, and therefore sub-human. As I taught the class,
I made sure that my students were taught the problems with molecules-to-man evolution and the idea that the
earth is millions of years old. I shared some of the arguments I had gleaned from The Genesis Flood and other sources
that supported the biblical account of origins. I explained that I did not believe man evolved from ape-like ancestors,
but that the account of the creation of Adam and Eve was true—we were all descendants of to people.”
In 2013, Ham began employing the phrase “molecules-to-man” in his online AnswsersInGenesis.com article titles. [1]
In 2014, in his YouTube debate with Bill Nye, the science guy, Ham frequently employed the term “molecules-to-man
evolution” as a sort of pejorative labeling tactic to shut Nye—an electrical engineer by education—up into silence.

Generic | Statements
The following are selection of stock or generic molecules-to-man like statements, tending to be found in the opening
of any type of grand theory books, concerning the bigger questions of human existence:
“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’ … Accidental and random combinations of molecules [however] can neither create a car nor a human
being [man] or even a simple one-celled organism with a certain ‘directing power’ that can transform originally
inanimate matter into numerous forms of life.”
— Nickolas Dorfman (2008), Was Mona Lisa Created by Physicochemical Reactions Alone? [5]
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“Approximately four billion years ago, molecules joined together to form cells. About two billion years later, cells
joined to form more complex cells. And then a billion years later, these more complex cells joined together to form
multicellular organisms. These collectives evolved because the participating individuals could, by working together,
spread their genetic material in new and more effective ways. Fast-forward another billion years to our world, which
is full of social animals, from ants to wolves to humans [man].”
— Joshua Greene (2013), Moral Tribes [6]

The first of these, without going into detail, to note, takes issue with "blind random chance accident based model" of
evolution; the second is error-inherent in that it employs the so-called "spread your genes model" of evolution's
purpose in the statement.

Quotes
The following are related quotes:
“I have noticed that one of the new catch phrases in creationist circles is show me the evidence for evolution. They
then continue you to say by evolution I mean molecules to man. Well this is extremely dishonest as a human never
came from a molecule. Humans evolved from an ancestor who evolved from another ancestor who many many
many generations before evolved from a basic cell. Evolution in fact does not claim to know how life started, i.e.
molecules to man. All evolution is defined as: descent with modification. There are hundreds of other fossils that
bridge gaps that are not meant to exist according to creationists. This is why I believe abiogenesis is the last hiding
place for honest creationists, as to deny evolution or to call it molecules to man is absurd. The problem is even
abiogenesis as a hiding place is disappearing at a rapid rate.”
— IAmAnAtheist (2014), “Molecules to Man is a Fallacious Argument” (Ѻ), Mar 30
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Moleschott, Jacob
In hmolscience, Jacob Moleschott (1822-1893) was a Dutch physiologist noted for his
philosophical advocation of “scientific materialism”, over that of spiritual life, and for
his 1850 logic that “thought is a motion of matter” and famous motto:
“No thought without phosphorus.”
This dates the time when he and Ludwig Buchner believed they had determined
phosphorous to be the primary chemical element required for all mental activity. [1]

Feuerbach
In 1848, Moleschott attended Ludwig Feuerbach's “Essence of Religion” bi-weekly
lectures given at the University of Heidelberg, Dec 1848 to Mar 1849; the two
seemingly developing a mutual respect. [5]

Commentary
In 1895, British psychiatrist Charles Mercier commented on this: [2]
“A German physiologist has said that there is no thought without phosphorus. He might as well have said that there is
no thought without carbon, no thought without oxygen, without nitrogen, or without any one of the numerous
elements which enter into the molecular constitution of the nervous system. There is no mental condition—no
thought, and no feeling—which is not the mental shadow, or equivalent, or obverse, or accompaniment, of some
process, some discharge, some disturbance of tension, or some molecular rearrangement in the nervous centers. This
is the secret of the connection between body and mind.”
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Prior to this Mercier comments the following rather decent reductionism view of feeling preceding movement and
molecular movement arrangement preceding feeling:
“The feeling of thirst, the desire for water, precedes the movement. It is in these higher centers whose action also
precedes the movement, that the feelings produce their effects. Well, mount as high as you like, whatever part of the
brain you explore, you will find nothing but cells, fibers, and ground substance, and all alike are reducible to
molecules—to molecules differently arranged and moving in different ways.”
In circa 1900, American philosopher-historian John Fiske commented on this phosphorus motto: [3]
“To me this seems a very barren piece of truism. I have no doubt that a century hence the fact that such a remark
should have been regarded either as a valuable novelty or as an alarming heresy will be cited in evidence of the
intellectual dullness of our time.”

Quotes
The following are related quotes:
“The brain cannot exist without phosphorus-containing fat. The phosphorus is the origin, hence also established
activity of the brain—without phosphorus no thought.”
— Jacob Moleschott (c.1849), cited by Ludwig Feuerbach, 1850 [4]
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Mollier, Richard
In thermodynamics, Richard Mollier (1863-1935) was a German theoretical physicist,
part of the Dresden school of thermodynamics, notable for his experimental research in
thermodynamics, particularly work evolving enthalpy-entropy diagrams, which have
since come to be known as Mollier diagrams. Mollier published treatises such as The
Entropy of Heat (1895) and New Graphs for Technical Thermodynamics (1904). English
engineer Bryan Donkin’s 1898 book The Entropy Diagram, co-written with Jules Boulvin,
gives a bibliography of treatises on entropy, listing 20 works, including those of Willard
Gibbs (1873), Hermann Helmholtz (1884), Gustav Zeuner (1890), Richard Mollier (1893),
among others. [1]

Dresden school
German physicist Gustav Zeuner, founder of the Dresden school, was succeeded at
Dresden, in 1897, by Mollier as professor of mechanical engineering.

Mollier diagrams
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]
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Mechanical Engineers.
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Molton, Peter
In science, Peter M. Molton (c. 1943-) is an American chemist, of the University of Maryland,
noted, in chnops-thermodynamics, for his 1978 definition of life as “regions of order that use
energy to maintain their organization against the disruptive force of entropy.” [1]
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Monad
In science, monad (TR=18) is a hypothetical ontic opening atomic-like substance, which, depending on theorist, has
properties of god or soul (Giordano Bruno, 1590), an active force and ideas (Gottfried Leibniz, 1697), and or be the
basic unit of life (Robert Grant, 1826), employed generally to find reconciliation between monism and dualism views,
amid the growing hydraism-like nature of the physical sciences.

Overview
The theory of the monad, according to British politician and writer Benjamin Disraeli, supposedly, derives from Greek
thinker Thales. [1] The term “monad”, according to Greek biographer Diogenes Laertius, who supposedly cites
Hippolytus, originated in the works of Pythagoras and or his followers (Pythagoreans), who called the first thing that
came into existence the ‘monad’, which begat the dyad, which begat the numbers, which begat the point, begetting
lines or finiteness, etc. [5] In 1564, English alchemical philosopher John Dee (1527-1609) published Hieroglyphic
Monad, which worked to popularize the following glyph and associated philosophical logic about desires: [6]

“The moon and sun of our monad desire
their elements, in which the Denarian
proportion will rule, to be separated, and
this is to be done with the ministry of
fire.”
The hieroglyph (see also: Wolfe von Lenkiewicz) appears on a page of the Rosicrucian Manifesto Chymical Wedding of
Christian Rosenkreutz, beside the text of the invitation to the Royal Wedding given to Rosenkreutz who narrates the
work. [7] The Chemical Wedding, to note, was recommended (Ѻ) to Goethe in 1776 by Johann Herder, about which
he later wrote to wrote to Charlotte von Stein, in 1786, that “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.” [8] This statement may, in some sense, be pretext to
his 1809 Elective Affinities, but this is in need further corroboration. In circa 1590, Italian philosopher, mathematician,
and astronomer Giordano Bruno proposed the view that everything that exists is made up of infinitesimal ‘monads’,
of three varieties: God (the monad of monads), souls, and indivisible atoms.
In 1697, Germany polymath Gottfried Leibniz began to employ the term monad — “probably borrowed from
Giordano Bruno”, as Friedrich Ueberweg asserts — as a theory in between dualism and monism, according to which
the entities were hypothesized to exist, conceptualized as simple unextended substance, in possession of the power
of action, an active force, akin to the force of a strained bow; a type of Democritus-like atom, albeit differing partly by
their active force and the notion that they consist in ideas. [3] Leibniz asserted that the monad has no windows,
meaning that its contact with the rest of the universe occurred via a ‘pre-established harmony’, according to which
monads were only measurable via the ‘arrows’ relating it to all other monads in the universe. [4] In 1745, Swiss
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natural philosopher Charles Bonnet, influenced by the monad ideas of Gottfried Leibniz, is the first to make an actual
“great chain of being” (1745) scale and later “step depiction” (1783) like scale and to describe the successive degrees
of development as being chained together. In the 1820s, German polyintellect Johann Goethe, in his talks with
Johann Eckermann, is supposed to have said, according to John Williams, that Homunculus is virtually the same as the
Leibnizian entelechy or monad. [2] In 1826, Scottish physician Robert Grant, in his theory of evolution, publicly
announced his speculation that 'transformation' might affect all organisms; noted that successive strata seemed to
show a progressive, natural succession of fossil animals; that these forms "have evolved from a primitive model" by
"external circumstances"; he accepted a common origin for plants and animals, and the basic units of life ('monads'),
he proposed, were spontaneously generated.
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Money
In hmolscience, money, the basic unit in the medium of exchange on
quantities of value, is often compared to energy; often considered to
have a relationship to thermodynamics. [1]

Overview
The task of quantifying energy in human social and economic systems,
comparable to that in a physics system or steam engine, is new area of
research and very difficult to do. As such, the majority of current
models of quantifying money thermodynamically fall short, but are
often good starting points. An example of a popular quote, outlining
this view, comes from American quantum computer theorist Seth
Lloyd: [3]

Thermodynamics
The line of logic followed, by some, in the course that money is a form of energy that is conserved, is that “value has
to be conserved” (an 1979 postulate), that value and energy might have similar functions, and that there may exist a
“conservation of money” law, similar or analogous to the conservation of energy, in economics. [2] On face value this
logic seems compelling. In unique cases, such as the fall of a government, wherein a system’s currency becomes
valueless, the idea that the energy equivalent of a piece of paper, e.g. confederate dollars after the American civil
war, is conserved somehow, loses face. In 1853, German economist Hermann Gossen, in his Development of the
Laws of Human Exchange and the Consequent Rules of Human Action, used a variant of the conservation of force to
attempt a formulation of a calculus of human pleasures, theorizing on how Kräfte (or forces) operated in the course
of human economic exchanges, on the premise that the aim of each individual is to maximize his or her total life
pleasure. Dozens of others in century to follow attempted to relate "money" to "energy" in some way or another. In
2000, physicist Victor Yakovenko and Romanian-born American physicist Victor Yakovenko argue that “In a closed
economic system, money is conserved. Thus, by analogy with energy, the equilibrium probability distribution of
money must follow the exponential Boltzmann-Gibbs law characterized by an effective temperature equal to the
average amount of money per economic agent.” [5] In 2007, Russian bioelectrochemist Octavian Ksenzhek argued
that money can be considered as a virtual form of energy and that energy coupling in social systems is mediated by
materialized forms of energy, such as money. [4] Ksenzhek argues that the role of money in social systems may be
compared with that of ATP (adenosine triphosphate) in biochemical systems, both of which act as energy carriers.
Ksenzhek conceives of the entropy of money as the product of the quantity of the money multiplied by its specific
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entropy, such that the more dispersed the money is, the greater is its specific entropy.

Human chemistry
In the logic of human chemical thermodynamics, in which the “agents” of an economic system are considered as
“molecules” (human molecules to be exact), money is considered as a “secondary field particle”, that which mediates
a force. [6]

Quotes

The following are popular quotes:

“Money can’t buy love, but it improves your bargaining position.”
— Christopher Marlowe (c.1580) (Ѻ); also attributed to Laurence J. Peter [1]

“Nothing in life is certain except death, taxes and the second law and the second law of thermodynamics. All three
are processes in which useful or accessible forms of some quantity, such as energy or money, are transformed into
useless, inaccessible forms of the same quantity. That is not to say that these three processes don't have fringe
benefits: taxes pay for roads and schools; the second law of thermodynamics drives cars, computers and metabolism;
and death, at the very least, opens up tenured faculty positions.”
— Seth Lloyd (2004) [3]

See also

● Wealth
● Debt
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7. Solomon, Robert C. (1981). Love: Emotion, Myth, & Metaphor (pg. 167). Prometheus Books, 1990.

Further reading

● Chalidize, Valery. (2000). Entropy Demystified - Potential Order, Life and Money. USA: Universal
Publishers.

External links
● Money – Wikipedia.

Monge, Gaspard
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In science, Gaspard Monge (1746-1818) (DN=7) was a French mathematician notable
for founding the École Polytechnique, the original thermodynamics school, in 1794,
together with French engineer Lazare Carnot (father of Sadi Carnot, thermodynamics
initiator).

Quotes
The following are related quotes:
“Descriptive geometry has two objects: the first is to establish methods to represent on
drawing paper which has only two dimensions,—namely, length and width,—all solids
of nature which have three dimensions,—length, width, and depth,—provided,
however, that these solids are capable of rigorous definition.
The second object is to furnish means to recognize accordingly an exact description of
the forms of solids and to derive thereby all truths which result from their forms and
their respective positions.”
— Gaspard Monge (c.1790), On the Purpose of Descriptive Geometry (Ѻ)

External links
● Gaspard Monge – Wikipedia.

Monism
In science, monism (TR:12), a near-synonym
“one nature”, as compared to dualism, a
near-synonym “two nature”, is a viewpoint
or theory that reduces all phenomena to one
principle.

Pre-coining models
The specific term "monism" is a product of
the early 17th century, a reaction to
Cartesian-initiated dualism (c.1610)
arguments about how humans are split into
two parts: body + mind / soul divide. In this
sense, historically, albeit not in specific
namesake, Parmenides and Benedict Spinoza
are said to be representative “monism” in
theoretical logic. (Ѻ) Greek philosopher
Thales’ c.570BC water principle philosophy,
i.e. his theory “all is water” seems to be one A 1985 definition of monism, as contrasted with dualism, according to
example of a monism conceptualized
George Scott. [6]
philosophy.

Wolff | Etymology
The term “monism” was coined by German mathematical philosopher Christian Wolff (1679-1754), supposedly in his
1728 Logic (Ѻ), and or his 1734 paper “Psycholgica Rationalis” (Ѻ), supposedly, following Gottfried Leibniz and his
earlier "monad" or monadology theories. [4]

Materialistic monism
German physicist Ludwig Buchner’s view that force and mind emanated from original matter has been referred to as
“materialistic monism” (or monistic materialism): [3]
“In Buchner’s statement: ‘just as a steam engine produces motion, so the intricate organic complex of force-bearing
substance in an animal organism produces a total sum of certain effects, which, when bound together in a unity, are
called by us mind, soul, thought’, he postulates force and mind as emanating from original matter—a materialistic
monism. But in other parts of his works he suggests that mind and matter are two different aspects of that which is
the basis of all things—a monism which is not necessarily materialistic, and which, in the absence of further
explanation, constitutes a confession of failure. Büchner was much less concerned to establish a scientific metaphysic
than to protest against the romantic idealism of his predecessors and the theological interpretations of the universe.
Nature according to him is purely physical; it has no purpose, no will, no laws imposed by extraneous authority, no
supernatural ethical sanction.”
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In the context of social physics, monism, according to Pitirim Sorokin (1928), is the idea that theories of physics
explain both human and non-human worlds, i.e. "psychical and social phenomena are mere variations of natural
phenomena". [2]

Helm
In 1887, German physicist Georg Helm published his The Doctrine of Energy, wherein he devotes a section to monism.

Haeckel | Ostwald
In 1906, Ernst Haeckel founded the “Monisten Bund” or German Monist League (Ѻ), in Jena, a free-thinking
organization centered on promoting some type of monistic world view, anchored in some way on a mix of Goethe’s
1809 metamorphology theory, Darwin's 1959 theory of evolution, and Wilhelm Ostwald's 1898 energetics view. (Ѻ)
In 1910, Haeckel elected Ostwald as the president of the Monist League, after which he began giving his famous
“Monistic Sunday sermons”, as Haeckel (1913) called them. Ostwald, in this direction, was interested in educational
reforms and in monism. He believed that in view of his position he could decisively fight the Church's claim to power
in the field of natural sciences and to spread a modern scientific ideology. This aim he pursued in his writings
Monistische Sonntagspredigten (Monistic Sunday sermons) and Arbeiten zum Monismus (Works on Monism). (Ѻ)
German-cultures scholar Carl Krockel argues that English novelist and literary critic D.H. Lawrence (1885-1930) was
“certainly aware of Goethe’s theory of affinities, if only through reading of Ernst Haeckel’s account of it in The Riddle
of the Universe” and argues that Haeckel’s pantheism helped Lawrence break from his Christian upbringing, for a
monism based on the material universe. The Lukacs work mentioned above, to note, seems to be his 1968 Goethe
and His Age. [5]

Theistic monism
The term “theistic monism” (or religious monism) is view that God or some other type of religious concept is behind
the one underlying principle. Spinoza would seem to be an example of this view.

References
1. Merriam-Webster Collegiate Dictionary, 2000.
2. (a) Sorokin, Pitirim. (1928). Contemporary Sociological Theories (§1: The Mechanistic School (pdf), pgs. 4-62;
monism, pg. 3). Harper & Brothers.
(b) Barnes, Trevor J. and Wilson, Matthew W. (2014). “Big Data, Social Physics, and Spatial Analysis: the Early Years”
(pdf) (abs) (pdf), in: Big Data & Society, Jun.
3. (a) Buchner, Ludwig. (1855). Force and Matter, 7th edition (pg. 130). Publisher.
(b) Buchner, Friedrich Karl Christian Ludwig – Encyclopedia Britannica (1911).
4. Wolff, Christian. (1728). Logic: Rational Thoughts on the Powers of the Human Understanding: with Their Use and
Application in the Knowledge and Search for Truth (monism). George Olms Verlag, 2003.
5. Krockel, Carl. (2007). D.H. Lawrence and Germany: the Politics of Influence (pgs. 21-22). Rodopi.
6. Scott, George P. (1985). Atoms of the Living Flame: an Odyssey into Ethics and the Physical Chemistry of Free Will
(monism, pg. 29). University Press of America.

External links
● Monism – Wikipedia.

Monism vs dualism
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In hmolscience, monism vs dualism refers
to a description and comparison between
monism, or belief that one principle or
"one nature" (one culture) governs all, and
dualism, a belief that two principles or
"two natures" (two cultures) govern all, in
short.

Overview
(add)

See also
● Atheism types by denial and belief
● Stewart-Weaver fallout

References

A monism vs dualism visual synopsis from Libb Thims’ “Zerotheism for Kids”

(2015) lecture (part 4; 8:33-10:15), wherein he contrasts the early 20th century
1. Thims, Libb. (2015). “Zerotheism for
Kids” (co-host: Thor) (main), 14-part [4:41- physical chemistry based monism Wilhelm Ostwald with the early 16th century
analytical mechanics + religion based dualism ideas of Rene Descartes. [1]
hr] lecture playlist (Ѻ), 5-intro sides (Ѻ),
56-main sides (Ѻ), 11AM-3PM, Chicago,
Aug 10 (recorded), Sep 7 (published).

Monistic Sunday
Sermons
In lectures, Monistic Sunday Sermons, or
“Monistische Sonntagspredigten” (German), were
a series of sixty plus “sermons” or lectures given by
German physical chemist Wilhelm Ostwald in 1910
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. [1]

Overview
In 1887, German physical chemist Wilhelm
Ostwald, in a lecture at Leipzig, outlined his new
“energism” view, as American historian Niles Holt Flickr slide #7 from Libb Thims’ 2015 “Zerotheism for Kids” lecture,
wherein it was explained that what the kids were learning was a
refers to it, according to which all natural processes modern version of Wilhelm Ostwald’s famous 1910 “Monistic Sunday
are essentially transformations of energy, and
Sermons”; where, just as Ostwald taught that energetics-evolution
most-contentiously that: “matter is only a mirage, based, humans as “CHNOPS combinations”, monism replaces the old
which the mind creates to comprehend the
theism-based, humans as god-made clay creations, beliefs of the past,
workings of energy.” [2]
so to, in modern terms, the upgrade thermodynamics-evolution
based, humans as CHNOPS+22 molecular forms”, monism (or one
In 1890, Ostwald entered into the universal
nature zerotheism) replaces theism, itself a replacement for
theory of everything arena of the “all is energy”
polytheism (according to the Critias hypothesis). [5]
philosophical motto, following a spring physics
conference in Berlin, wherein Ostwald attempted
to convince a group of physicists to adhere to the following new outlook: “from now on the whole of physics has to
be represented as a theory of energies.” [3] This incident has been documented by American energetics historian
Robert Deltete in a series of articles. The group found the idea “so absurd that they refused to take it seriously at all”
and offered only “ridicule and abuse”. The next morning, Ostwald awoke early and went for a walk in the Tiergarten,
and had a “personal Pentecost”, as he described it, seeing clearly the view that “all is energy”.
In 1905, Ostwald came into serious conflict with the university, the reason being concerned with “religious
questions”, as biographer Eduard Farber puts it, at the time of the official obsequies for freethinker Johannes
Wislicenus (1835-1902). The tensions came to a breaking point, when Ostwald was asked to be relieved of lecturing
duties, after which he was suspended until 1906, officially appointed as an exchange professor to the United States.
In 1906, after his "forced" retirement, per religion-siding conflict of interest issues, Ostwald found a new sphere
for his scientific and organizatorial talents. Besides continuing his studies and publications on philosophy, such as Der
energetische Imperativ (The Energetic Imperative), Moderne Naturphilosophie (Modern Natural Philosophy), Die
Pyramide der Wissenschaften (The Pyramid of the Sciences), he also took an active part in public life.
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In 1906, Ernst Haeckel founded the “Monisten Bund” or German Monist League (Ѻ), in Jena, a free-thinking
organization centered on promoting some type of monistic world view, anchored in some way on a mix of Goethe’s
1809 metamorphology theory, Darwin's 1959 theory of evolution, and Ostwald's 1898 energetics view. (Ѻ)
In 1909, Ostwald one the Nobel Prize in chemistry for: “recognition of his work on catalysis and for his
investigations into the fundamental principles governing chemical equilibria and rates of reaction.” (Ѻ) In 1910,
Haeckel elected Ostwald as the president of the Monist League, after which he began giving his famous “Monistic
Sunday sermons”, as Haeckel (1913) called them. Ostwald, in this direction, was interested in educational reforms
and in monism. He believed that in view of his position he could decisively fight the Church's claim to power in the
field of natural sciences and to spread a modern scientific ideology. This aim he pursued in his writings Monistische
Sonntagspredigten (Monistic Sunday sermons) and Arbeiten zum Monismus (Works on Monism). (Ѻ)
In 1911, the lectures were published in book form entitled Monistic Sunday Sermons, wherein, in each short chapter,
Ostwald mused about “why were are monists”, “how evil came into the world”, “religion and science”, the “energetic
imperative”, the “development of god”, “prayer”, among others. [4]

Quotes
The following are example quotes from Ostwald’s Sunday sermons:
“The more our culture declines, the more cherished religion proves to be; the more our culture rises, the more
religion will take a backseat and will be substituted by science. Will religion become completely dispensable some
day? It is to be expected historically that one social class after the other will rise from the sea of religious ideas and
will form a fruitful land for humanity. That religion will slowly become dispensable is therefore a process that
develops in steps, and it is not yet clear when this process will have reached all of humankind.”
— Wilhelm Ostwald (1909), Monastic Sunday Sermons (Sermon #4: “Religion and Science) (pgs. 30, 32) [6]

“Looking at the entire development of the concept of god, we can conclude that now we can ultimately leave behind
the dualism of the past four centuries or so, and approach a ‘monism’. However, the earlier religious monism must be
substituted today with a ‘scientific monism’. This is not the monism that is organized on an animistic,
anthropomorphic, or priestly foundation, but a new monism based on the highest cognitive performances that our
brain, which is far more developed than in earlier stges, enables us to achieve.”
— Wilhelm Ostwald (1909), Monastic Sunday Sermons (Sermon #) (pg. 199) [7]

References
1. (a) Contakes, Stephen. (2013). “Exploring the New Atheist Movement with Wilhelm Ostwald” (Ѻ), Yumpu.com.
(b) Stephen Contakes (faculty) – Westmont College.
2. Holt, Niles R. (1977). “Wilhelm Ostwald’s ‘The Bridge’” (abs), The British Journal for the History of Science,
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3. (a) Deltete, Robert J. (2007). “Wilhelm Ostwald’s Energetics 1: Origins and Motivations” (abs), Foundations of
Chemistry, 9(1):3-56.
(b) Deltete, Robert J. (2007). “Wilhelm Ostwald’s Energetics 2: Energetic Theory and Application, Part I” (abs),
Foundations of Chemistry, 9(3):256-316
(c) Deltete, Robert J. (2008). “Wilhelm Ostwald’s Energetics 3: Energetic Theory and Application, Part II” (abs),
Foundations of Chemistry, 10(#):187-221.
(d) 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.
4. Stuckrad, Kocku. (2014). The Scientification of Religion: an Historical Study of Discursive Change, 1800-2000
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6. (a) Ostwald, Wilhlem. (1909). Monastic Sunday Sermons (Sermon #4: “Religion and Science) (pgs. 30, 32).
Publisher, 1911.
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● Re: Ostwald & Sunday church (post #38) (2014) – Beg-Thims dialogue.
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In animate thermodynamics, Jacques Monod (1910-1976) was French protein chemist,
chnopsologist, and science philosopher noted for noted for his 1970 book Chance and
Necessity—a title drawing its name from Greek atomic theorist Democritus’ idiom
“everything existing in the universe is the fruit of chance and necessity”—a book that
seemingly attempts to outline a natural philosophy of modern biology [chnopsology]
crouched on pure chemistry and physics, using recourse to Maxwell’s demon,
cybernetics, among other topics, to prove in the end, supposedly, that the process of
evolution and of life are the result of natural processes resulting from “pure chance”
(see: random chance). [1] A noted quote from the book is: [2]
“Evolution in the biosphere is therefore a necessarily irreversible process defining a
direction in time; a direction which is the same as that enjoined by the law of
increasing entropy, that is to say, the second law of thermodynamics. This is far more
than a mere comparison: the second law is founded upon considerations identical to
those which establish the irreversibility of evolution. Indeed, it is legitimate to view the
irreversibility of evolution as an expression of the second law in the biosphere.”
The book has been described by American animate chemist Jeffrey Wicken as a “manifesto of materialist biology in
the most reductivist sense.” [3]

Autonomy
Monod seems to think that his 1963 sparsely-cited article “Allosteric Proteins and Molecular Control Systems”
established the view that proteins and enzymes have a type of cybernetic allosteric interaction system that “permit a
complete freedom in the ‘choice’ of controls” such that: [6]
“The huge network of cybernetic interconnections makes each organism an autonomous functional unit, whose
performance appears to transcend, if not to escape, the laws of chemistry. It is in the structure of these molecules
that one must see the ultimate source of the autonomy, or more precisely, the self-determination that characterizes
living beings in their behavior.”
This of course is nothing but perpetual motion code for the free will argument in people. This biasing perspective is
evidenced in the closing line of his book:
“Neither his destiny nor his duty have been written down. The kingdom above or the darkness below: it is for him to
choose.”
In short, Monod’s entire effort seems to have spun a “blind random chance” model of genetic mutation, in a
convoluted end aim to situate free will within a materialist framework. This view, however, conflicts with the
chemical thermodynamics view that reactions are predetermined by free energy measurements.

Origin of life
Monod, on the origin of life, supposedly, was a proponent of the view that life on earth arose by freak chemical
accident and was unlikely to be duplicated even in the vast universe. The following circa 1971 statement by Monad is
said to exemplify this position:
"Man at last knows he is alone in the unfeeling immensity of the universe, out of which he has emerged only by
chance. His destiny is nowhere spelled out, nor is his duty. The kingdom above or the darkness below; it is for him to
choose."
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Some have summarized this as a "bleak assessment [of human
existence] and a springboard to argue for atheism and the absurdity
and pointlessness of existence." Monod also, supposedly, stated we
are merely chemical extras in a majestic but impersonal cosmic
drama—an irrelevant, unintended sideshow

Purpose
Monad employs the term “teleonomic” to permit recognition of
purpose in the sphere of animate existence. [4] The following, possibly
contradictory quote, is also attributed to Monad: "The first scientific
postulate is the objectivity of nature: nature does not have any
intention or goal." (check)

Education
Monad learned from French embryologist Louis Rapkine, noted for his
1932 The Energetics of Development, the concept that only chemical
and molecular descriptions could provide a complete interpretation of
the function of living organisms. [5]

Quotes
The following are related quotes:

A bronze sculpture of Greek atomic theory
philosopher Democritus, mediating on the seat
of the soul, done by Léon-Alexandre Delhomme
(1868), the philosopher behind the “chance and
necessity” theory of existence, which is the
inspiration behind Monod’s 1970 Chance and
Necessity, on the relationships of atoms,
molecules, DNA, thermodynamics, and
chnopsology (biology).

“There are living systems; there is no living ‘matter’. No substance, no
single molecule, extracted and isolated from a living being possess, of its own, the aforementioned paradoxical
properties. They are present in living systems only; that is to say, nowhere below the level of the cell.”
— Jacques Monod (1967) (Ѻ)

References
1. Monod, Jacques. (1970). Chance and Necessity: Essay on the Natural Philosophy of Modern Biology (Le Hasard et la
Nécessité: Essai sur la philosophie naturelle de la biologie moderne) (English translator: Austryan Wainhouse).
Vintage, 1971.
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79). Vintage, 1971.

External links
● Jacques Monod – Wikipedia.

Mononyms
In existographies, mononyms, or mononymously-known individuals, refers to people commonly known only by one
name, e.g. Newton, Einstein, Darwin, etc.; some of which are listed below.

List
The following is a work-in-progress listing of top or highly-cited hmolscience-related existographies that have
mononymous-named articles; the top ten names by Hmolpedia page citation are bolded:
Adams
Aristotle
Beg
Bergman
Boltzmann
Buffon
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Carnot
Clausius
Darwin
Descartes
Democritus
Einstein
Empedocles
Epicurus
Galileo
Gibbs
Goethe
Helmholtz
Heraclitus
Hirata
Leucippus
Lewis
Lucretius
Maxwell
Neumann
Newton
Paracelsus
Plato
Prigogine
Socrates
Thims
Voltaire
(add discussion)

Montaigne, Michel
In hmolscience, Michel de Montaigne (1533-1592) (IQ:165|#226) (CR:28) was a French
statesman, philosopher, and realism writer noted for his three-volume 1580 Essays,
and attempt to explore thoughts of the day on existence and learning, much of which
themed on atomic theory, as described in the 55BC work On the Nature of Things,
particularly those views of Epicurus cautioned with the more conserved views of
Lucretius; many of the essays centered around Montaigne’s two favorite topics: sex
and death. [1] In 1989, British librarian Paul Quarrie bought a copy of the 1563 De
rerum natura, edited by Denys Lambin, at auction for 250 pounds ($450), which turned
out to be Montaigne’s person copy; one humorous note—penned in Latin on the verso
of the third flyleaf, is the following:
“Since the movements of the atoms are so varied, it is not unbelievable that the atoms
once came together in this way or that way, or that in the future they will come
together like this again, giving birth to another Montaigne.”
(add discussion)

Meslier
Jean Meslier, in his Testament (1729), supposedly, quotes from Montaigne more than any other source, from amid
his supposed 50-book library. (Ѻ)

Belief | Evidence
In 1576, 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]

Religion
Montaigne, in his copy of On the Nature of Things, marked the many passages in the poem that seemed to him
‘against religion’, namely against religio-teachings such as creation ex nihilo, divine province, judgment after death.
“Fear of death is the cause of all our vices”, is one margin note. In a number of places, he kept making reading note
comments about how the soul is corporeal (see: soul theorist), as the book was arguing: [1]
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“The soul is bodily” (296)
“The soul and the body have and extreme conjunction” (302)
“The soul is mortal” (306)
“The soul, like the foot, is part of the body” (310)
“The body and the soul are inseparably joined” (311)
These reading notes, made by Montaigne, are said to suggest a fascination with the most radical conclusions to be
drawn from Lucretian materialism.

Education
See main: Parentally-created geniuses

Montaigne was raised, from birth, via a very elaborate meticulously-arranged education process, similar it seems to
Hypatia and John Mill.

Quotes
The following are noted quotes:
“Power, truth, justice: they are words that denote something great, but that something we are quite unable to see
and conceive.”
— Michel Montaigne (1580), Essays [3]
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University Press.
4. Rowan-Robinson, Michael. (2001). The Nine Numbers of the Cosmos (pg. vii). Oxford University Press.
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Montesquieu, Charles
In hmolscience, Charles Montesquieu (1689-1755) (CR:39) (SN:46) [HD:8] was a French
political philosopher noted, in political thermodynamics, for his 1748 book The Spirit of
the Laws, in which he differentiates between the behaviors and personalities of people
in hot versus cold climates, arguing that the laws of government must be adapted to
each peculiar region, each region being a function of the soil and climate; the logic of
which, said to have been influential to Scottish-born American John Witherspoon, who
in turn taught James Madison, the father of the US constitution, who is attributed as
having made Newtonian government models the method of the American government
system.

Powers | Balance
See main: Separation of powers

Montesquieu, in his On the Spirit of the Laws, stated the following: [6]
“Every man whom some power is granted tried to get more and eventually misuses it.”
This posit, according to Bertrand Roehner (2007), led Montesquieu to conclude that only a balance of power between
different branches of government can ensure that none of them will take precedence over the others.

Overview
Montesquieu argues that equality among people, and within the sexes in marriage, tend to increase 1) with latitude
or 2) with decrease in average daily temperature. The following is one excerpt on the subject: [2]
“We have observed that [in hot climates] great heat enervates the strength and courage of men , and that in cold
climates they have a certain vigor of body and mind, which renders them patient and intrepid, and qualifies them for
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arduous enterprises. This remark holds good, not only between different nations, but even in different parts of the
same country. We ought not, then, to be astonished that the effeminacy of the people in hot climates has always
rendered them slaves; and that the bravery of those in cold climates has enabled them to maintain their liberties.
This is an effect which springs from a natural cause.”
To explain temperature-based behaviors, Montesquieu gives some 3,000 citations, one in particular being that iron
bars tend to contract when cooled (similar Carnot in his 1824 Reflections and previous to that as Boerhaave's law
(1720)), and that by extrapolation such an effect may occur in human nerve endings, thus mediating different
personal behaviors in love, sex, courageousness, and passions, etc., of people in lands of different heat. Montesquieu
notes, for instance, that women of hot climates will tend to marry and reproduce earlier, at ages of eight to ten years
of age, whereas women of temperate climates will tend to marry and have children later in maturity; subsequently,
polygamy will tend to result in hotter climates, whereas monogamy is the trend in colder climates.

Social physics | Influence
Montesquieu's influence is difficult to underestimate. His ideas on liberty and equality, alongside those of JeanJacques Rousseau and Voltaire, led directly to the events of the French Revolution; whose views influenced others to
follow. Montesquieu's application of science to political affairs seems, in particular, to have influenced James
Madison, who would have a tremendous impact on the societal orchestration of the United States of America, as he
is colloquially called "The Father of the Constitution". Madison, as John Q. Stewart points out, in regard to the
historical formation of the Princeton Department of Social Physics, was a student of Scottish-born American John
Witherspoon (1723-1794), a signatory of the Declaration of Independence and 6th president of Princeton University,
who in turn was a noted interpreter of the political philosophy of French theorist Montesquieu.

Human thermodynamics
In modern terms, we can explain this as the effect of heat acting on the reaction to lower the activation energy, in the
sense that hotter climates will tend to have higher reproduction rates (reaction rates), whereas in colder climates,
entropic effects may dominate, instilling slower or lower reproduction rates. In other words, people in colder
climates will be forced to do more to surmount the activation energy barrier, e.g. expend more energy on
achievement and social status, before successful reproductive reaction will occur, whereas in hotter climates
enthalpic effects will be favored, and reproduction may occur in the first decade of life, simply based on visual or
visceral stimulation. [3]

Other
Of note, American economist Philip Parker based a larger part of his 2000 book Physioeconomics on Montesquieu’s
theories, albeit delving further into the issue with ideas on hypothalamic function. [4]

Quotes
The following are noted quotes:
“Laws are the necessary relations which derive from the nature of things; and in this sense, all beings have their laws:
the divinity has its laws, the material world its laws . . . man has his laws. Those who have said that a blind fatality has
produced all the effects that we see in the world have uttered a great absurdity; for what greater absurdity than a
blind fatality which has produced intelligent beings. Therefore, there is an original reason; and laws are the relations
which are found between it and different beings and the relations of these beings among themselves.”
— Charles Montesquieu (1748), Spirit of the Laws (§1); cited by Jacob Bronowski [5]
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Montroll, Elliott
In human physics, Elliott Montroll (1916-1983) was an American chemist,
mathematician, physicist, and statistical mechanicist noted for his 1974 Introduction to
Quantitative Aspects of Social Phenomena, coauthored with Wade Badger, which tends
to get cited in econophysics histories as being on the first books to apply statistical
physics methods to sociology, or something along these lines. [1] Montroll and Badger,
in their book, discuss the application of probability to traffic flow, income distributions,
floods, and the stock market. [3]

Molecular comparisons
Montroll seems to employ a certain number of humans to molecules comparisons (see:
human molecular formula), and in one section of this book give the following formula
for the total kinetic energy of the molecule in a system, being supposedly a
socioeconomic system:

where m is mass and ui the velocity of the molecule, respectively, then comments:
“The [acts of a human] individual [occurs] in a manner to that in which energy is transferred from gas molecule to gas
molecule by collisions. Through transfer of goods or services (or welfare), every family has someone with an annual
income. One might argue that through many transactions money tends to get randomly distributed but, through
some unclear constraints which are due to training, motivation, risk-taking, inheritance, intimidation etc., some
people obtain [more money].”
This is pretty decent logic. Here, Montroll seems to be making a reference to the Pareto principle of wealth
distribution.

Other
Montroll has also commented on the Vienna school of statistical thermodynamics. [2]
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Mor
In terminology, Mor, root of vis mortua (dead force | potential
energy), as contrasted with Vita, root of vis viva (living force |
kinetic energy)—i.e. the goddess of life—is the Greco-Roman
goddess of death, according to which the “arrival of Mor”,
conceptualized in modern times as the arrival of the Grim
Reaper, signifies the arrival of death.

Terms | Derivatives
The Latin mori means “to die”; which, via Cicero (“On Fate”,
45BC), is the root of the derivative term “moral”. [1] Other
Latin-rooted terms include: moribus (customs), mortales
(mortals | humans), immortales (immortals | gods). [7] The
famed 10,000-numbered elite troops of Persian empire (550330BC) were so-named the “immortals”, specifically by
Herodotus, because the strength and number was precisely kept Modern-day conceptions of Mor and Vita, or the forces
at ten-thousand (Ѻ); when a member of the 10,000-strong force of death and life, or immorality and morality,
was killed or wounded, he was immediately replaced by
respectively, depicted as the Grim Reaper (left), holding
someone else. This allowed for the infantry to remain cohesive a scythe, and a modern physician (right, holding the
staff of Asclepius.
and consistent in numbers, no matter what happened. Thus,
from an outsider’s perspective, it would appear that each
member of the infantry was ‘immortal’, and their replacement may have represented a resurrection of sorts. (Ѻ)
Common etymologically derivatives of Mor include: moral science, immortality, moral, immoral, mores, moral
landscape, moral movement, moral symbols, morality, or morale, e.g. the “morale of the German soldier is not in
such a good condition” (Ѻ), from the French feminine of moral (1752), namely: the moral principles, teachings, or
conduct; the mental and emotional condition (as of enthusiasm, confidence, or loyalty) of an individual or group with
regard to the function or tasks at hand; a sense of common purpose with respect to a group, e.g. “esprit de corps”;
the level of individual psychological well-being based on such factors as sense of purpose and confidence in the
future. [6]
The Latin phrase Memento mori (remember Mor), “remember death arrives” (Ѻ), the partial philosophical root
of the 2000 film Memento, is symbolic of the theory and practice on reflection “mortality”, being representative of
the ideological reflective philosophy keeping in mind the transient nature of earthly goods and pursuits.

Egyptian | Religio-mythology
In circa 3,100-300BC, Egyptians, via Heliopolis creation myth
turned Anunian theology, invented the conception of birdlike gods and goddess to explain existence and the origin of
the cosmos, the origin of "life" or birth of the sun
conceptualized as the emergence of bird-god being Ra, called
by Herodotus the phoenix, being that something, i.e. a bird,
had to carry the sun through the sky each day, in its daily
journey. Death, in turn, was conceptualized as the bird-god
Ra going below the horizon at nightfall into the underworld.
Here, in turn, the embodiment of death and afterlife was
represented by story of the life, death, and resurrection of
Depictions of the Greco-Roman goddess Vita (left), i.e.
"goddess of life", derived from the Egyptian god Ra, i.e. the Osiris, his life-force giver Isis, and their cohort Anubis who
sun bursting forth from the Nun (pyramid), described by
weighed the soul in the afterlife.
Herodotus as a phoenix; and its parallel Mor (right), the
goddess of death, derived from the theory of the death of
the sun at nightfall, oft-depicted as pale, gaunt, and floats
treacherous and angry like a bird of prey on their victims,
until the hour in which she is relentlessly slamming
according to the adage “death is certain; though the hour
is uncertain” (Mors certa, hora incerta) or "death is
certainly, (his) hour uncertain". Mors appears black clad
with dark wings and tear the people from his place, as she
pleases; reconceptualized as the Grim Reaper in modern
folklore.

Greek | Religio-mythology

In the period of the rise of the Greek civilization, and
eventual decline of the Egyptian civilization, Greek thinkers
began to travel to Egypt to study their cosmology. The Greek
pantheon (700BC) was the result, a more
anthropomorphized version of the Egyptian pantheon
(2000BC), which in turn yielded the Roman pantheon
(200BC), out of which, supposedly, Cicero (45BC) coined the
term "moral", albeit conceptualized as ethics. Out of this
religio-mythology syncretism transformation, the Greek winged god of death Thanatos, discussed below, resulted;
although it remains to be discerned as to which specific Egyptian god[s] or goddess[s] he is modeled on.
In 700BC, Thanatos, the Greek god of death, as described Hesoid’s poem Theogony, was introduced as the son of
Nyx (Night) and Erebos (Darkness), twin of Hypnos (Sleep), and sibling to other negative personifications such as:
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Geras (Old Age), Oizys (Suffering), Moros (Doom), Apate (Deception), Momus (Blame), Eris (Strife), Nemesis
(Retribution), and even the Acherousian/Stygian boatman Charon. The following, supposedly, is a synopsis of this
logic:
“And there the children of dark Night have their dwellings, Sleep and Death, awful gods. The glowing Sun never looks
upon them with his beams, neither as he goes up into heaven, nor as he comes down from heaven. And the former of
them roams peacefully over the earth and the sea's broad back and is kindly to men; but the other has a heart of iron,
and his spirit within him is pitiless as bronze: whomsoever of men he has once seized he holds fast: and he is hateful
even to the deathless gods.”
— Hesiod (c.700BC), Theogony (Ѻ)

(add discussion)

Roman mythology
In 200BC, Thanatos was reconceptualized, in Roman mythology
terms, into the goddess Mors or Mor. [3] The various Morderivative terms, e.g. “morality”, thereafter, began to derive
from the Roman goddess Mors (Latin, female, "Death", genitive
mortis), the Roman personification of death, who was
associated, albeit distanced from the other three so-called
“death gods” of the Roman pantheon: Orcus (carrier of the
souls to the underworld), Februus (personification of the
“month of the dead”, i.e. February), and Libitian (goddess of
funerals), to the effect that her face was seldom portrayed, nor
were temples dedicated to her, or were sacrifices offered to her
(as they were to Orcus, her male equivalent). [4]
The few details of the personification of death come from
poems, in which she is pale, gaunt, and floats treacherous and
angry like a bird of prey on their victims, until the hour in which
she is relentlessly slamming according to the adage “death is
certain; though the hour is uncertain” (Mors certa, hora incerta) The standard definition of Mors and Morta according to
or "death is certainly, (his) hour uncertain". Mors appears black Michael Jordan (Encyclopedia of Gods, 1993): [5]
clad with dark wings and tear the people from his place, as she
pleases. The following is Carlos Schwabe’s 1895 “La mort du fossoyeur” or the Angel of Death, in which Mor is shown
ascending upon the gravedigger, (Ѻ)
This would seem to be one of the origins of the later "Grim Reaper" personification
of death. The earliest mentions of the Mors can be found in the title of an Fabula
Atellana and a satire of Roman writer Quintus Ennius (239-169BC). [3] American German
languages scholar Karl Guthke (1999), argues or outlines the view, supposedly, the term
“moral” derives from, or is related, in some way, to the Roman god Mor, the
personification of ‘death’ [root of terms such as: rigor mortus, moribund, mortuary
science, mortal, etc.], the language equivalent of the Greek god Thanatos, and
antithesis, supposedly, to the goddess Vita, the personification of ‘life’ [root of terms
such as: vital, vitalism, neo-vitalism, vitality, etc]. [2] The term “mor”, suggested via the
translation of Kim McCone, is the Indo-European word for ‘death”, as in Morrigan, the
“queen of death”, the ferrier who brings the soul of the fallen warriors to rest in the
Celtic Otherword. (Ѻ)

Quotes
The following are related quotes:
“I have to believe in a world outside my own mind. I have to believe that my actions still have meaning, even if I can't
remember them. I have to believe that when my eyes are closed, the world's still there.”
— Christopher Nolan (2000), Memento, ending mental thoughts of the character Leonard Shelby (Ѻ); from the short story
“Memento Mori” by Jonathan Nolan—itself based on the Latin phrase Memento mori (remember Mor), “remember death arrives”
(Ѻ), which is symbolic of the theory and practice on reflection mortality, i.e. to keep in mind the transient nature of earthly goods
and pursuits
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Moral compass
In terminology, moral compass is a conceptualized
or theoretical inner guiding principle or inner sense
of the mind, akin or analogous to the way a
loadstone points north, helping to give sailors
directions when at sea, or the iron of a compass
needle points north—in alignment with the earth’s
magnetic field—thought to distinguish right from
wrong, good from evil, and or natural from
unnatural, depending, albeit a more complex type of
compass, being that the magnetic needle becomes
the hydrocarbon mind of the human molecule,
whereby choices resulting form the sense is guided,
steered or pointed in seeming directions by a
combination of the electromagnetic force and
gravitational force, rather than solely by the
magnetic force, in the case of iron. [1]

Etymology
In 1824, English anon author, a self-defined deist, in
Essays on the Universal Analogy between the Natural
and Spiritual World, seems to have been the first to
employ the term “moral compass”, specifically in his
essay “Parallel between Magnetism and Electricity,
Natural and Spiritual”, wherein he states the
following: [2]
“Third question: ‘Doth any one in handling similitude and diversity assign the cause, why iron should not move to iron,
which is more like, but move to the loadstone, which is less like.’ In opening this question I would put another
question to the enquirer, and say, why does the convinced (though not yet converted) sinner not move to the open
unconvinced sinner, who is apparently more like, but to the saint, or to the book, or to the preacher, the instrument
of his conviction, who is apparently less like? If I can show that the natural iron and loadstone are symbols of the
above moral cases and things, I presume that the reader will then understand the meaning at once.
In fact, I have written an essay on moral magnetism in comparison with the natural; and I find that all the cases in
the natural, are strict symbols of those in the moral scale; they are all exact parallels. Yet I cannot prove my
assertions in few words or lines, so I will only say briefly, that the loadstone or magnet is a magnetizer or teacher. He
possesses the magnetic fluid of reason and truth. The pure iron is his docile and non pre-occupied pupil: while the
iron is unmagnetized by the spirit of the loadstone, it is not attracted by it; but so soon as the spirit of the master is
imbibed by the pupil, he also becomes magnetized by reason and true proportion; he is then attracted by the spirit of
his master. He also has polarity; that is to say, he is competent to distinguish good and evil, and social from self-love;
or south from north.
He perceives that the centre between these two extremes or poles, is this divine truth, ‘thou shalt love thy
neighbour as thyself.’ He then sees that the meridian of his moral compass from east to west is the true line of
religion, at right angles to that of morality. He will not then move to the unmagnetic iron, by the attraction of
sympathy, but only by the impulsion of charity, to teach as he was taught; but he will move by attraction towards the
moral magnet whom he resembles in spirit, but not yet in form.
I would add, that the moral or human magnets are positive by true religion, and negative by false religion; but
they both operate similarly, though inversely. For instance, the apostles and prophets of our Lord are positive
magnets; and those of Satan, such as the teachers of blasphemy, sedition, and all wickedness, are negative.”
(add discussion)
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Heisenberg Pauli dialogue
See main: Heisenberg Pauli dialogue on god

One summer night, Wolfgang Pauli and Werner Heisenberg, following a
Copenhagen meeting on quantum mechanics (with Niels Bohr), entered
into a dialogue on god and soul, wherein, as recounted by Heisenberg
(below), Heisenberg stated frankly that the main issue (or tension) is that
we don’t yet have a gravito-electromagnetic force based "moral
compass", the way sailors do for directional guidance in the earth’s
magnetic force:
Wolfgang: “Do you believe in a personal God? I know, of course, how
difficult it is to attach a clear meaning to this question, but you can
probably appreciate its general purport.”
Heisenberg: “May I rephrase your question?” “I myself should prefer the following formulation: can you, or anyone
else, reach the central order of things or events, whose existence seems beyond doubt, as directly as you can reach
the soul of another human being? I am using the term ‘soul’ quite deliberately so as not to be misunderstood. If you
put your question like that, I would say yes. And because my own experiences do not matter so much, I might go on
to remind you of Pascal’s famous text, the one he kept sewn in his jacket. It was headed “Fire” and began with the
words: “God of Abraham, Isaac and Jacob – not of the philosophers and sages.” “In other words, you think that you
can become aware of the central order with the same intensity as of the soul of another person?”
Wolfgang: “Perhaps.” “Why did you use the word ‘soul’ and not simply speak of another person?”
Heisenberg: “Precisely because the word, ‘soul’, refers to the central order, to the inner core of a being whose outer
manifestations may be highly diverse and pass our understanding.
Heisenberg: “If the magnetic force that has guided this particular compass – and what else was its source but the
central order – should ever become extinguished, terrible things may happen to mankind, far more terrible even than
concentration camps and atom bombs. But we did not set out to look into such dark recesses; let’s hope the central
realm will light our way again, perhaps in quite unsuspected ways. As far as science is concerned, however, Niels is
certainly right to underwrite the demands of pragmatists and positivists for meticulous attention to detail and for
semantic clarity. It is only in respect to its taboos that we can object to positivism, for if we may no longer speak or
even think about the wider connections, we are without a compass and hence in danger of losing our way.”
(add discussion)

Lost moral compass | No moral
compass
Referring to something or someone that has
"lost their moral compass" tends to refer to a
path of action that has run a muck and gone off
the beaten path of presumed morality,
whereas something that has "no moral
compass" tends to refer to something without
direction.

Quotes
The following are related quotes:
“A moral compass is a little thing inside us, like
a compass, that tells us the right direction—
when we have to make decisions—from wrong
direction.”
— Christopher Bollinger (2004), “A Moral Compass”, in Rants (Ѻ), Oct.

“Do you have your own moral compass? If so, which direction is it leading you?”
— Michelle Parsons (date) (Ѻ)

“I was always an unusual girl. My mother told me I had a chameleon soul, no moral compass pointing due north, no
fixed personality; just an inner indecisiveness that was as wide and as wavering as the ocean.”
― Lana Del Rey (2014), “Ride” (Ѻ) (vid)
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Moral landscape
In science, a moral landscape is three dimensional mapping of
peaks of potential well-being against valleys of the deepest
possible suffering. The conception of a ‘moral landscape’ was
conceived in 2010 by American neuroscience philosopher
Sam Harris as a way to scientifically quantify meaning, values,
morality, and the good life, by addressing what exactly is it
that quantifies right and wrong and good and evil. [1]

Discussion
The artistic conception of Harris' moral landscape is depicted
adjacent, shown with the modern definition of what
constitutes 'natural' verses an 'unnatural' human reaction
process or reaction, according to standard chemical
thermodynamic definition, in the upper right corner. [2]
● Natural process: dG < 0
● Unnatural process: dG > 0

American neuroscience philosopher Sam Harris's 2010
visual conception of "moral landscapes", correlating to
heights of well-being and valleys of suffering, posited to
be explainable by science, shown with the standard
scientific criterion for constitutes a "natural" versus an
"unnatural" human reaction or process for earth-bound.
[2]

In this sense, in the form of what are called free energy maps
(or energy landscapes), Harris' idea of well-being heights and
valleys of suffering, seem to be inverse in the graphical sense
(to his depiction), in which such plots would be made in terms of Gibbs free energy differentials dG, wherein lows (or
valleys) would correspond to points of maximal stability. In the 1923 words of Gilbert Lewis: [3]
"A system is stable when no process can occur with a diminution in free energy."
These stability points, assumed to be indicative of human states of well-being, are thus valleys or free energy wells of
lowest position on a plot of free energy versus change.
Hence, in Harris morality mapping, although an interesting
first attempt, peaks graphically, are very unstable point,
differentially speaking, and generally correspond to transition
states, which tend to be short-lived, not necessarily to a height
of well-being, which tend to be longer in duration.

See also
● Potential energy surface
● Moral symbols
● Moral movement
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The position of G1 is such that, in the words of Gilbert
Lewis (1923), "no further process can occur with a
diminution in free energy", and is thus representative
of a state of maximal stability; whereas the position of
G1 could decrease further in free energy, to the
position of state one, and is thus not maximally stable.
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External links
● Harris, Sam. (2010). “Interview”, Groks Science Show, Nov 20.

Moral monkeys
In terminology, moral monkeys refers to the
subject the study of morality, moral science, and
or ethics in the behaviors, i.e. moral behavior, so
to say, of non-human primate mammals.

Overview
In the 1960s, Dutch primatologist Frans de Waal
began to study aggression in nonhuman primates,
noticing that after fights between two
combatants, other chimpanzees would often
console the loser, a form of empathy. This led to
later speculative theories about morality. [2]
Left: Dutch primatologist Frans de Waal’s 2006 Primates and
In later experiments conducted by de Waal,
Philosophers, wherein he explains his monkey morality experiments,
monkeys were first trained to pull a lever to get
food. Then the lever was hooked up so that when the most-famous of which being the shock your friend or get food
alternative experiment. [1] Right: a video still of Jeremy Rifkin (2010)
the monkeys pulled the lever to get food, it not
discussing the 1990s MRI monkey empathy experiments. [4]
only produced food, but severely shocked a
monkey in a neighboring cage. It was found that the monkeys would voluntarily choose to starve themselves, going
between five to twelve days without food, rather than shock their neighbor. [1] The following are illustrations of socalled “moral” behaviors in chimpanzees, such as an adult male teaching a youngling about proper moral social
behavior (left), a female taking a stone out of the hand of a male about to go to war (center), or an adult helping a
scared young chimp down from the tree (right): [2]

Religion
The religious implications of de Waal's work are that religion is something that evolved out of primate morality,
functioning to enforce rules and give narrative to them, according to de Waals. [2]

Hmolscience
The extrapolation of this finding is that what we define as "moral behavior" must have its origin in the hydrogen
atom, being that humans (26-element molecules) evolved from monkeys (24-element molecules) which evolved from
the hydrogen atom (1-element).

Related
In 2012, Paul Zac, in his The Moral Molecule, argued that oxytocin is the molecule, i.e. the moral molecule, behind
morality in humans, in the areas of: love, trust, prosperity. [3]

Quotes
The following are related quotes:
“The time has come for ethics to be removed temporarily from the hands of philosophers [and theologians] and
biologicized.”
— Edward Wilson (1975), Sociobiology [2]
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Moral movement
In science, moral movement or ‘moral motion’ refers to motions directed based on a theory of morality, which
equates to daily directions of prescribed ‘good’ or ‘bad’ (or evil) trajectories, motions, or actions.

History
The first and most dominate system of guided moral movement was the circa 2500BC Ra theology based notion of 42
negative confessions or forbidden actions, weighted digressions of which would result in a person’s soul not be
permitted into the afterlife. This model was carried over into modern-day Abrahamic and Brahmaic religions, via
syncretism and modification, the core to each of these being the circa 3500BC cyclical birth death
resurrection/reincarnation theory of Ra the sun god. The first to outline a non-deity physical-chemistry based British
philosopher John Stewart and his 1789 "moral motion" theory, in which he did away with all of the mythological
terms ‘life’, ‘death’, ‘god’, etc., and replaced these with modern physical sciences (astronomy, physics, and chemistry)
based theory of ‘moral motion’, wherein man is viewed as an intelligent type of animate matter, made of particles
(atoms), and that all that exists in the universe is matter and motion. Stewart called this "natural religion" [1] In 2010,
American neuroscience philosopher Sam Harris attempted to outlined a so-called science-based "moral landscape"
theory or system of morality, but conditioned his position by stating abruptly that: [2]
“I am certainly not claiming that moral truth exists independent of the experience of conscious beings or that certain
actions are intrinsically wrong.”
In other words, although Harris argues for a type of universal morality, he states in opposition that right and wrong
does not exist in the structure of the universe, and specifically that certain "actions" or movements cannot be
quantified moralistically.
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Moral philosophy
In philosophy, moral philosophy refers to
the study of philosophies concerning the
nature of morals, i.e. theories or
speculations about what is moral and or
immoral; the study of the works and ideas
of moral philosophers, e.g. Plato, Aristotle,
Stoics (Zeno of Citium), Epicureans
(Epicurus), Thomas Hobbes, Adam Smith,
among others (James Maxwell, 1850).

Overview

A Ngram view of "moral philosophy", which seems to be on the rise going into
In 1849, James Froude's Nemesis of Faith
the 21st century; which can be contrasted with the Ngram for "moral science",
was publicly burned during reverend
which is has petered out.
William Sewells’ moral philosophy class at
Oxford . In 1850, James Maxwell began corresponding with Lewis Campbell, about the nature of the soul (see:
Maxwell on the soul), and related ideas, amid taking a moral philosophy class, at the University of Edinburgh, taught
by John Wilson.

Quotes
The following are related quotes:
“Moral philosophy is nothing else but the science of what is good and evil, in the conversation, and society of
mankind. Good and evil are names that signify our appetites, and aversions; which in different tempers, customs, and

3398

Hmolpedia

doctrines of men, are different: and diverse men, differ not only in their judgment, on the senses of what is pleasant
and unpleasant to the taste, smell, hearing, touch, and sight; but also of what is conformable or disagreeable to
reason, in the actions of common life.”
— Thomas Hobbes (1651), Leviathan [1]

See also
● Physicochemical morality puzzles

References
1. Hobbes, Leviathan. (1651). Leviathan: or the Matter, Form, and Power of a Commonwealth, Ecclesiastical and Civil.
(pg. 78) (Ѻ). George Routledge and Sons.

External links
● Moral science (redirect to: human science) – Wikipedia.
● Science of morality – Wikipedia.

Moral science
In science, moral science is the subject
that considers and handles the will of man
(Francis Bacon, c.1610); is quantified via
the moral symbols of physical chemistry
applied socially (Johann Goethe, 1809); a
subject resembling physics, germane to
agents whose operation involves the
power of choice (Thomas Birks, 1873); the
moral calculus of pleasure-intensity units,
A Google Books Ngram view (Ѻ) of the use of the term "moral science", whose
pleasure being the concomitant of energy usage peaked between 1840 and 1875, falling into disuse in the 20th century.
of mathematical physics, postulated by
distributive justice and utility maximization, the horizon in which every moral prospect terminates, on the most
sacred and most trivial occasions (Francis Edgeworth, 1881).

Etymology
In 45BC, Roman scholar Cicero, in his "On Fate", introduced the terms “moral science” and “moral” concordantly, as
follows: [8]
“That branch of philosophy which, because it relates to manners, the Greeks usually term ethics [from: ήθος or
‘ethos’], the Latins have hitherto called the philosophy of manners. But it may be well for one who designs to enrich
the Latin language, to call it moral science. And here we have to explain the nature and force of certain propositions
which the Greeks term ‘axioms’. When these propositions relate to the future, and speak of possibilities and
impossibilities, it is difficult to determine their precise force. Such propositions necessarily refer to the amount of
possibility, and are only resolvable by logic, which I call the art of reasoning.”
This would seem to define moral science, according to Cicero, as the study of actions of behaviors that lead to death
(or the arrival of goddess Mor), and or the avoidance of such actions or behaviors, leading to the prolongation of life
(accentuation of the stay of the goddess Vita). In circa 1610, English thinker Francis Bacon, in his essay “On Moral
Knowledge”, which he defines as the subject that considers and handles the will of man, according to which right
reason governs will, good apparent seduces it; the spurs of will are the affections; her ministers, the organ and
voluntary motions, employs the term moral science one time as follows:
“Philosophers in moral science have chosen to themselves a certain resplendent and illustrious mass of matter, to
give glory either to the subtlety of their wit, or to the vigor of their eloquence. But such precepts as direct practice
chiefly, (and life consists not in novelties or subtleties) they have for the most part omitted.”
Bacon, in his overall scheme, differentiates moral science from civil science, allotting priority to the latter over the
former. [7]
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Into the 1710s, following, it seems, the English-translations of
Bacon’s works, and over the next two centuries, the term
“moral science” began to be increasingly employed in English
in a variety of publications, albeit largely without explicit
definition; the term largely falling off in usage into the 20th
century.

Quotes
The following are related quotes:

The Wikipedia “moral science” page, which has been a

“Moral philosophy is nothing else but the science of what is redirect to “human science” since 2007, links to John
Keynes, Alexander Bain, Stanley Jevons, George Magoun,
good and evil, in the conversation, and society of mankind.
Daniel Hausman, and to the talk page of “science of
Good and evil are names that signify our appetites, and
morality”, a discussion (Ѻ) on the difference between the
aversions; which in different tempers, customs, and doctrines two terms.
of men, are different: and diverse men, differ not only in
their judgment, on the senses of what is pleasant and unpleasant to the taste, smell, hearing, touch, and sight; but
also of what is conformable or disagreeable to reason, in the actions of common life.”
— Thomas Hobbes (1651), Leviathan [5]

“You are right in speaking of the moral foundations of science, but you cannot speak of the scientific foundations of
morality.”
— Albert Einstein (1930), discussion on science and religion in Berlin [2]

“Even the greatest forces and abilities don’t seem to carry any clear instructions on how to use them. The sciences do
not directly teach good or bad. Ethical values lie outside the scientific realm”
— Richard Feynman (1963), “A Scientist Looks at Society” [3]

“Science does not have a moral dimension. It is like a knife. If you give it to a surgeon or a murder, each will use it
differently.”
— Wernher von Braun (c.1965), arose amid moral qualms surrounding WWII rocket science technology (Ѻ)

“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 [4]
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Moral symbols
In science, moral symbols, refers to the premise that the
basis of morality is to be found in the symbols of affinity
chemistry, the precursor to physical chemistry, as defined
as following 24 Jul 1809 statement, from the Alfred Steer
(1990) translation, by German polyintellect Johann
Goethe: [8]
“The moral symbols in the natural sciences—for example
that of the elective affinities invented and used by the
great Bergman—are more intelligent and permit
themselves to be connected better with poetry, even
connected with society better than any others, which are,
after all, even the mathematical ones, anthropomorphic.
The thing is that the former (the chemicals) belong with
A overview of the moral symbols, i.e. reactions diagrams (AB +
the emotions, the latter (mathematics) belong with the
C → BC + A), bonding crotchets ( ‘ { ’), affinity darts ( ‘ → ’), and
understanding.”
characters (A, AB, etc.), etc., pioneered in the combined works
of chemists Etienne Geoffroy (1718), William Cullen (1757),
and Torbern Bergman (1775), used by German polymath
Johann Goethe to formulate his 1799 theory of physical
chemistry based morality quantified in terms of human
Overview
chemical affinities (table), as explained in his 1809 novella
The moral symbols are a physical chemistry based system Elective Affinities, wherein he outlined a unified approach to
of guidance, outlined by Goethe in layers of coded Gestalt the explanation of chemical, physical, and social nature, on the
in his 1809 novella Elective Affinities, on how to behave
premise that there is after all only one nature.

(add discussion)

and move in right or wrong directions (moral movement)
according to what is known about nature of the universe; the symbols themselves being embodied in the concept of
the Lewis inequality (or the force chemical affinities), which include chemical reaction operators, initial states
(reactants) and final states (products) of time of changes in chemical entities (e.g. human molecules), measured state
variables, and the differential equations of chemical thermodynamics, that quantify the natural process in question.

Translations
This logic was explained by German polymath Johann Goethe who commented to his friend writer-librarian Friedrich
Riemer who recorded in his diary dated 24 July 1809 that Goethe told him the following: [2]
“The moral symbols of the natural sciences are the elective affinities discovered and employed by the great
Bergman.”
Another translation reads as follows: [8]
“The moral symbols in the natural sciences (for example that of the elective affinities invented and used by the great
Bergman) are more intelligent and permit themselves to be connected better with poetry and society.”
In this quote the italicized term "intelligent" in the original German was geistreicher, which also translates as either
meaningful or witty. [9] Likewise, another less intuitive translation gives the term geistreicher as meaning spiritual in
English: [10]
“The moral symbols in the natural sciences (for example that of elective affinities discovered and used by the great
Bergamn [sic]) are more spiritual, and allow themselves to be combined with poetry, indeed with society, above all
others.”
The end part of the quote seems to capture Goethe's mindset: his view that logic of Bergman's chemistry textbook, as
embodied in the premise of the affinity reaction and natural affinity preferences that exist in all reactive entities of
nature, humans included, applied absolutely with the description of operations in society. The natural sciences
mentioned here are chemistry and physics; the elective affinities refers to the force of chemical affinity, and the
name Bergman refers to Swedish chemist Torbern Bergman and his 1775 chemistry textbook A Dissertation on
Elective Attractions. Correctly, to note, the elective affinity concept wasn't "discovered" or invented by Bergman, as
Goethe says, but rather this was a concept slowly built up by others particularly through English physicist Isaac
Newton (1718), tracing at least as far back to the circa 1250 work of German philosopher Albertus Magnus, and
before that to the Greek philosopher Plato's circa 390 first law of affinity ("likes attract" and "opposites repel"), which
itself was based on Empedocles' standard model of physics and his conception of philia (attractive force) and neikos
(repulsive force) and his famous 450BC chemistry aphorisms, about friends mixing like wine and water and enemies
separating like oil and water; a view to which Goethe pays tribute to in his novella).
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Bergman's textbook, however, with its foldout 59-column 50-row affinity table (see: table) and separate appendix of
64 affinity reactions diagrams (see: diagrams), was the pinnacle of the science of affinity chemistry, a subject that
would eventually fork to the two subjects of chemical thermodynamics (late 19th century) and quantum chemistry
(early 20th century). Goethe went on to extrapolated this logic further in his preliminary comments in regard to his
newly forming book Elective Affinities (1809) that his “idea for the new novella was to portray social relationships and
their conflicts symbolically”. The three main symbols Goethe mentions here are firstly the elective affinities,
quantified in terms of affinity tables in 1718 by French physician and chemist Étienne Geoffroy; Scottish physician and
chemist William Cullen’s 1757 pioneering development of affinity reaction diagrams, employed in his chemistry
lectures, using darts (to represent the affinity preference and thus change) and bonding brackets (to represent
chemical attachment); and Swedish chemist Torbern Bergman’s 1775 notation scheme of using single letters, such as
A, B, C, et., to represent single chemical entities, and affixed letters, e.g. AB, BC, etc., to represent attached or
chemically bonded entities, along with other variables such as distinction between aqueous versus dry reactions as
well as heated reactions.

Character
The first attempts to represent chemical entities using "characters" or
"symbols" was done some time in the late first century, when it was
theorized that some type of "sympathy" connection existed between
the astrology and the metals, thus, e.g., silver Ag, colored the same as
the moon, was assigned with the chemical symbol of a crescent moon
☽, gold Au, colored the same as the sun, was assigned with the chemical
symbol of the sun ☉ (or ☼), among other types of similar assignments.
A circa 1,000AD listing of various elements and
their symbols. [5]

Affinities

English physicist Isaac Newton was the first to rank various known
chemical entities in order of affinity reaction preference in his famous Query 31, his last and final query.
Starting with Newton's affinity reaction tendency rankings, the first arrangement of the main known chemical
entities, depicted as characters, into a tabulated ranking of reaction preferences, otherwise known as an affinity table
or table of reports was that constructed in 1718 by French physician and chemist Étienne Geoffroy, later to be known
as Geoffroy's affinity table, which was based on verbal descriptions of affinity reaction preferences.

Crotchets and darts
The first drawings of chemical reactions
depicted using symbols were done in the
1757 lectures of Scottish physician and
chemist William Cullen. The reaction of
silver nitrate with copper is depicted
adjacent. To explain his affinity reaction
symbol notation, Cullen states:

The silver nitrate (AgNO3) copper (Cu) reaction, depicted using Scottish chemist
William Cullen's original affinity reaction lecture notation (left) and modern
reaction notation (right). [4]

“The upper character is the nitrous acid and below it is silver; by the [crotchet] mark ‘ { ’ I mean them united to one
another; opposite them is copper, the dart ‘ → ’ between them expresses the elective attraction. When I put a dart
with the tail to one substance and the point to another, I mean that the substance to which the tail is directed unites
with the one to which the point is directed more strongly than it does with the one united to it in the crotchet; then I
would say that the nitrous acid attracts copper more strongly than silver to which it is connected, and it attracts iron
more strongly than copper and zinc more strongly than iron.”
These were the first of the "symbols" alluded to by Goethe in his postulate that morality is explained by the symbols
of the natural sciences.

Bonded union shorthand
In 1775, in semi-replacement for the cumbersome crotchet method of representing chemical bonding, Bergman
introduced the simpler notation scheme of using abstract single letters, e.g. A, B, C, et., to represent single chemical
entities, and affixed letters, e.g. AB, BC, etc., to represent attached or chemically bonded entities "united to one
another", as Cullen says. Thus, in the years to follow chemical reactions began to be represented as such:
AB + C → BC + A

wherein the the left side depicts the reactants in their initial state, the right side the products in their final state, the
reaction arrow signifying change or a reaction going to completion; the ‘AB’ attachment signifies a chemical bond
(A≡B), a theory developed in the ﬁrst decades of the 20th century, in the small atomic-level small molecule sense, or
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human chemical bond (♂≡♀ ), a theory developed in the first decade of the 21st century, in the human chemistry
sense of reactions occurring between people, each with a measurable and quantifiable bond energy.

Free energies
In 1882, German physicist Hermann Helmholtz, in his "On the Thermodynamics of Chemical Processes", proved that
the measure of chemical affinity A or elective affinity is the negative of free energy change ΔG:
A = -ΔG
In modern 21st century terms, in the context of human behavior, morality defined as shorthand for a system of
guidance to tell how one ought to behave, the moral symbols are the Gibbs free energy change determinants of
chemical reactions between people in dynamical systems, loosely quantified by the spontaneity rule that free energy
decrease over time signifies a ‘natural’ direction (arrow of time), process (natural process), or reaction (spontaneous
reaction or energetically-favored reaction); whereas, conversely, free energy increase over time signifies an
‘unnatural’ direction (opposite to the arrow of time, process (unnatural process), or reaction (non-spontaneous
reaction or energetically unfavored reaction). This is stated mathematically as:
ΔG < 0 (natural)
ΔG > 0 (unnatural)
and is understood in changes between the difference in free energy between two states in time of human existence
(initial state as compared to the final state) as can be quantified in terms of enthalpy change, entropy change, free
energy coupling, and other conjugate variable pair factors.

Equilibrium reactions
The symbol notation to designate the concept of a "reversible reaction", so
to speak, i.e. a set of reactions reaching the equilibrium state, the forward
direction being just as energetically favored as the reverse direction in a
free energy sense, was designated by the symbol ‘ ’ by Dutch physical
chemist Jacobus van't Hoff in 1884. [6] In extrapolation of this to human
chemical reactions, a relationship at equilibrium, often signified as "heat
death" in thermodynamic terms or a dead relationship would be quantified
by the following symbol notation:
A + B ⇌ AB
and quantified by a Gibbs free energy of zero:
ΔG = 0
In the sense that the relationship is not working any more, or going any
where, as it is colloquially said, the measure of Gibbs free energy release
being the value of the available energy of the relationship. Here, we can
conclude that in terms of "moral symbols", that each of the two
relationship states (attached or separated) are equally favored and thus
there is a moral ambivalence to the situation. In a situation where the
relationship had progressed to a very unstable state, as quantified by the
measure:
ΔG > 0

A typical modern-day moral dilemma:
when to get a divorce when young kids are
involved? Statistically, 44% of all marriages
will divorce at the 15-year mark. Should a
pair stay married for the sake of the kids or
would divorce be better off for everyone in
the long run? The question of divorce, a
type of debonding reaction, whether in
friendships or in marriage was at the heart
of Goethe’s notion of moral symbols, as
was addressed through 36 chapter
examples in his 1809 novella Elective
Affinities.

for the reaction written in the forward direction:
A + B → AB
then one would state the moral symbols advise for divorce and thus give intelligent guidance in such situations. A
more advanced type of this equilibrium reaction moral symbol logic, to note, was first applied to human chemical
reactions in bulk, i.e. college campus student bodies, by American astrophysicist Christopher Hirata in the 2000 article
"The Physics of Relationships". [7]

Moral landscapes
In modern times science, according to American morality neuroscientist Sam Harris, science has "no official opinion"
on what constitutes moral truth, i.e. right or wrong, good or evil, and human values. Although this is far from the
truth, Harris does seem to capture the official ivy league opinion. In its absence, Harris outlines what he calls the
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"moral landscape" a hypothetical space of real and potential outcomes whose peaks correspond to the heights of
potential well-being and whose valleys represent the deepest possible suffering. [3] In thermodynamic terms, this
would be equivalent to free energy maps or energy landscapes, as they are sometime called. Harris states that these
moral landscapes result owing to some type of yet undefined "evolutionary pressure". Some of this type of logic of
evolution based free energy landscapes was outlined in the 1990s by South African chemical physicist Adriaan de
Lange.

Derivatives
Goethe's moral symbols theory is what is called the standard model of morality in science. Attempts at similar outline
superficial verbal version or derivatives to Goethe's model include a variety of speculative views on how to manage or
find a balance between energy and entropy, the two components of the quantitative aspects of Goethe's moral
symbols:
A = TΔS – ΔH
This energy-entropy verbal approach method includes: German physical chemist Wilhelm Ostwald's 1912 energetic
imperative, English physiologist William Bayliss's 1915 free energy imperative, American physicist Robert Lindsay's
1959 thermodynamic imperative, Egyptian-born American physicist Jack Hokikian's 2002 order-disorder morality
view, or American educator Dick Hammond's 2005 entropy ethics teaching format for children, among others.

Notes
In lectures to bioengineering thermodynamics students, Goethe "moral symbols" quote is one dominant query that
seems to commonly piqué the interests of students, during the question and answer period following talks on human
thermodynamics.

See also
● Symbols
● Entropy ethics
● Energetic imperative
● Thermodynamic imperative
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In humanities, morality is a doctrine or system of ethical conduct,
moral principles, or rules of behavior deemed to be ideals of right
human conduct; in general, actions which are considered virtuous.
[1]

Overview
(add)

Physicochemical morality
The modern-day physical sciences based model of morality is that (a)
a person is animated reactive 26-element molecule (human
molecule), (b) that "good" actions, or rather "natural" actions, are
governed by the Lewis inequality for a natural process (dG < 0), (c)
that "bad" (or evil) actions, or rather "unnatural" actions, are
governed by the Lewis inequality for an unnatural process (dG > 0),
An awkward children's moment depiction of
(d) that both natural and unnatural processes are
morality according to the Bible, Matthew 5:17-19,
thermodynamically "coupled" together, such that natural processes of Christianity. [14]
energetically drive the unnatural processes and that some reactions
will progress in a direction contrary to that prescribed by their own affinity, (e) that there is no such thing as "life"
and "death" according to the defunct theory of life model. This is the thermodynamic explanation to age-old idiom
that "good always triumphs over evil", which means that natural processes will always triumph over unnatural
processes or technically that the total set of processes will only go when the system shows an entropy increase or
transformation content increase. The details of this model, however, are largely underground and remain to be
ferreted out to the general public. In 2010, American neuroscientist Sam Harris, in his attempt to found a deity-free
morality system in pure science, asked, for instance: [8]
“In a world of physics and chemistry, how could things like moral obligations or values really exist?”
In sum, the modern answer to this query is the Lewis inequality, which distinguishes between what is ‘natural’ and
‘unnatural’ in the course of human existence, viewed in the context of thermodynamic coupling and universal spin,
spin being what drives the various heat cycles of daily existence.

Morality science
The first and most dominate morality guidance system was the circa 2500BC mostly deity-based, part astronomybased, part biology-based, part geology-based Ra theology structured in the notion of 42 negative confessions or
forbidden actions, weighted digressions of which would result in a person’s soul not be permitted into the afterlife.
This model was carried over into modern-day Brahmaic religions
(1200BC), in the form of karma weighing, and Abrahamic religions (500BC),
in the form of sin judgment and soul weighing, via syncretism and
modification, the core to each of these being the circa 3500BC cyclical birth
death resurrection/reincarnation theory of Ra the sun god. Over 72% of the
modern-day world still believes in this morality system and uses it to guide
their daily motion.
The earliest deity-free
morality system is called
‘Epicureanism’ introduced
Circa 2500BC depiction of the Egyptian
in circa 307BC by Greek
negative confessions based morality
philosopher Epicurus, in
system, one's moral worth being
which the greatest good
weighted on the scale of Maat, which is
was to seek modest
the world's first and foremost morality
system, structured in Ra theology, which pleasures in order to attain
forms the basis for over 72% of modern
a state of tranquility
morality systems.
(ataraxia) and freedom
from fear, as well as
absence of bodily pain (aponia) through knowledge of the workings Mock "relative morality" meter, depicting either
of the world and the limits of one's desires. The combination of
the idiom that there is a fine line between good and
these two states is supposed to constitute happiness in its highest evil or the Google company slogan "don't be evil".
form. The next was German philosopher Immanuel Kant’s 1785
[9]
‘categorical imperative’.
In 1789, British philosopher John Stewart introduced his deity-free ‘moral movement’ theory which formed the
basis of what he called ‘natural religion’. In 1789, English jurist and philosopher Jeremy Bentham introduced the
‘utilitarianism’ system of morality; which was expanded on famously by English political philosopher John Mill's 1863
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book Utilitarianism. In 1809, German polymath Johann Goethe introduced his purely physical chemistry based ‘moral
symbols’ theory of morality.
A thermodynamics structured update to Kant’s categorical imperative, was
German physical chemist Wilhelm Ostwald’s 1912 ‘energetic imperative’.
Ostwald seems to have been one of the first to state his morality system in
mathematical terms:

G = k(A – W)(A + W)

Systems of morality refers to ways of
theoretically describing "right" and
"wrong" types of human behavior,
actions, and or modes of conduct.

where G is Gluck (happiness), A is Arbeit, German for 'work', referring to
energy expended in doing useful work, W is Widerstand, German for
'resistance', referring to energy dissipated in overcoming resistance, and
supposedly k is a constant. Ostwald’s energetic imperative, in the century to
follow, led to various similar ‘thermodynamic imperatives’ outlined by various
authors.

Into the 1970s, various writers began expounding on verbalized conceptions of ‘entropy ethics’.
In 2010, American neuroscience philosopher Sam Harris introduced his idea of deity-free ‘moral landscape’.

Goethe
The foremost historical attempt to quantify morality in
terms of pure science is German polymath Johann
Goethe’s 1808 theory of people viewed as large evolved
versions of reactive chemicals and morality explained in
the symbols of chemistry, such as letters used to represent
single reactants, A or B, the reaction arrow →, signifying
change, and the chemical bond AB, signifying a union, etc.,
and the energetic measure of the force of the reaction,
namely chemical affinity A, defined in modern 1882
formulation as:
Example of some of Swedish chemist Torbern Bergman's 1775
"moral symbols" according to German polymath Johann
Goethe, which can be used to explain human morality.

being a function of temperature T, entropy change ΔS
, and enthalpy change ΔH.
In sum, Goethe was the first to state that morality is based in the logic of chemistry and physics was

German polymath as famously encapsulated in his 1808 statement, made a
year prior to the publication of his famed novella Elective Affinities, as
commented to his friend Reimer:
“The moral symbols used in the natural sciences were the elective affinities
discovered and employed by the great Bergman.”

Depiction of a "moral compass" a
device, analogous to a
electromagnetic compass, that can
give direction to paths of good vs evil
and progress vs regress.

The adjacent diagram shows Swedish chemist Torbern Bergman's chemical
"symbols" (proto-types of modern chemical reactions), from his 1775 textbook
A Dissertation on Elective Attractions, with which Goethe not only used to
explain what is moral or amoral in human existence, particularly in regards to
marriage and divorce, but, in a seemingly effortless manner, scripts a complex
novella love rectangle over this logic. In a modern sence, Goethe's statement
translates to an effect that what is moral or amoral in human activity is a
perspective determined according to the free energies of reactions between
people.

Ostwald
This physical chemistry basic morality model was worked on further, albeit superficially, by German chemist Wilhelm
Ostwald and his 1912 The Energetic Imperative; a logic which in turn blossomed into number of different so-called
verbalized "thermodynamic imperatives" in the decades to follow. [10] Most of these, however, end in nothing but
quaint excursions about order and disorder in the social domain. The deeper nature of morality, initiated by Goethe
with his statement that “the moral symbols used in the natural sciences were the elective affinities discovered and
employed by the great Bergman”, naturally enough, leads into the science of the human molecule and the study of
how to understand and model changes in enthalpies and entropies involved in human chemical reactions, which in its
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current form is still a nascent subject with many issues to be resolved. The central issue revolves around a
reformulation of Ra theology, the dominate morality system of the world, in terms of pure chemical thermodynamics,
which is a daunting task to say the least.

Soddy
In 1921, Frederick Soddy, in his two lectures on “Cartesian Economics: the
Bearing of Physical Science upon State Stewardship”, delivered to the Student
Unions of Birkbeck College and the London School of Economics, stated that: [7]
“Life derives the whole of its physical energy or power, not from anything selfcontained in living matter, and still less from an external deity, but solely from
the inanimate world. It is dependent for all the necessities of its physical
continuance primarily upon the principles of the steam-engine. The principles
and ethics of human law and convention must not run counter to those of
thermodynamics.”
In his second part of the lecture, Soddy opens with:
“Some questions I was asked at the end of last lecture seem to indicate the
necessity of first clearing away some misconceptions, partly, perhaps, due to
my citing Ruskin as an economist. Although my views are very similar in some
Depiction of a morality tree rooted in
respects to those arrived at long ago by Ruskin, I may be permitted to remark
the structure of the universe.
that I have deduced them, without at the time being aware of Ruskin's writings
on this subject, from the principles of the heat-engine, rather than form those of ethics. I know it is a burning
question whether economics ought to concern itself with ethics at all, but of its obligation to understand the
engineering of life I do not think there can be two minds.
If it is a science at all, it is, on Huxley's words, concerned whit truth as ‘veracity of thought and action, and the
resolute facing of the world as it is when the garment of make-believe with which pious hands have hidden its uglier
features has been stripped off.’ Neither the ethical nor statistical sides of make-believe are to-day of any very great
interest, but economics has still to achieve the emancipation which, in Huxley's day, the biological sciences
accomplished. It is just because the application of the every-day principles of engineering to the living engine offers
such a powerful corrective to the make-believes of the economics systems of society that I have ventured to address
you on the subject.”
Here, in bold form, Soddy states that he has his derived his principles of ethics from pure study of the heat engine
and goes on to state that the principles of engineering can and should be applied to the human heat engines of
economics so to correct the numerous and faulty make-believe theories of economic, thusly to make economics a
true science as Thomas Huxley had proposed it should be.

Dreier
In 1948, American author Thomas Dreier’s 1948 discussed morality in the
context of pure objective chemical reactions, i.e. human chemical reactions,
divorce, and marriage: [5]
“The trouble is that too many people get chemical reactions all mixed up with
morals. They call immoral what is only a normal chemical reaction.”
In justifying this statement, Dreier states that chlorine can react with sodium to
make the moral product table salt; whereas, conversely, chlorine (sulfur
dichloride) can react with ethylene to make immoral mustard gas, as was used
in WWI by the Germans against the British. Dreier argues that human beings
can react and combine according to the same basic laws, making moral and
immoral combinations of marriages.
A 1999 summary of "godless morality"
Entropy ethics
systems by English bishop Richard
Holloway on the weaknesses of divine Beginning in 1985, Ilya Prigogine's student American educator Dick Hammond
authority based morality systems. [11] worked out his so-called "entropy ethics" model of how to establish a

thermodynamics-based type of “moral education” in and about the schools of
Texas. [3] The majority of Hammond's presentation, however, is quite elementary, all being along the lines of fighting
disorder, etc.

Moral monkeys
See main: Moral monkeys
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In circa 2006, experiments showed that monkeys have an inherent sense of some sort of morality. Specifically, in
experiments conducted by Dutch primatologist Frans de Waal, monkeys were first trained to pull a lever to get food.
Then the lever was hooked up so that when the monkeys pulled the lever to get food, it not only produced food, but
severely shocked a monkey in a neighboring cage. It was found that the monkeys would voluntarily choose to starve
themselves, going between five to twelve days without food, rather than shock their neighbor. [6] The extrapolation
of this finding is that what we define as "moral behavior" must have its origin in the hydrogen atom, being that
humans (26-element molecules) evolved from monkeys (24-element molecules) which evolved from the hydrogen
atom.

Other
In 2006, American economist and anthropologist William Frederick argued that “the natural motivator of all business
and economic activity is thermodynamics entropy”, that “thermodynamics defines and sustains the principle motive
of economizing”, and by virtue of these and other understructures that “the confluence and contradictions among
these underlying natural forces produce the distinctive, peculiar moral proclivities and ethical dilemmas of the
evolutionary firm.” [4]

Neurochemistry
Recent research by scientists from Harvard and Cambridge suggests that serotonin may improve moral judgment.
[12]

Coupling
See main Coupling, free energy coupling, thermodynamic coupling
In 2011, American electrochemical engineer Libb Thims, in his article
“Thermodynamic Proof that Good Always Triumphs over Evil”, began to
outline some of the details of how things such as the problem of evil, good
vs. evil, morality, moral responsibility, etc., is explained according to the
notion of thermodynamic coupling, such as was formerly introduced in
Poster of a talk by American psychiatrist
Fritz Lipmann’s 1941 chemical thermodynamics based article “Metabolic
Andy Thomson at AAI 2009 on whether or
Generation and Utilization of Phosphate Bond Energy”, in particular how
not morality derives its structure from the
Gibbs free energy changes are what drive social changes, that these
heavens or from nature. [10]
differentials of free energy changes are coupled to each other, natural
processes driving the unnatural processes, or old-fashioned/colloquial terms “good processes driving evil processes”,
and that this coupling, as driving by cyclical heat input from the sun, is in turn connected to the puzzling nature of the
various “spins” of the universe. [13]

Quotes
The following are related quotes:
“The arc of the moral universe is long but it bends towards justice.”
— Martin Luther King (1965), “Keep Moving From This Mountain” (Ѻ)
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External links
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Morality and
thermodynamics
In hmolscience, morality and thermodynamics
refers to study of the thermodynamic implications
of morality, moral theory, and ethics.

Overview
In 1809, German polyintellect Johann Goethe
outlined his take on the moral implications of
physical chemistry, specifically affinity chemistry,
the precursor to chemical thermodynamics. In 1982,
American physicist Alvin Saperstein, in his “Point of
View: Ethics in the Classroom: Morality and the Laws
Mark Janes in his 2009 “Morality and Thermodynamics” video
of Thermodynamics”, suggested that moral
implications of thermodynamics be taught to college attempting to explain good and evil, the religio-mythology
components of morality, in terms of thermodynamics.
students, the abstract of which is as follows: [1]
“The first and second laws of thermodynamics are usually presented as straight physics. Local problems (such as heat
engines) may be assigned but seldom is any effort made to examine universal human problems. Considering moral
implications of these laws makes them relevant to students, gaining their attention and easing instruction.”
In 2009, English thinker Mark Janes published his “Morality and Thermodynamics” video, which was followed by his
2012 Mr Carbon Atom and the Theory of Carbon Entromorphology. In 2014, Manuel Molina and Victor Toledo, in their
The Social Metabolism, attempt to stitch out connections between morality, thermodynamics, and Boltzmann models
of social systems. (Ѻ)

Quotes
The following are related quotes:
“Moral norms are more similar to the laws of a particular polity than to the laws of nature such as the first law of
thermodynamics.”
— Jean Porter (2006), “Moral Ideals and Human Nature” (Ѻ)

“Most of the key terms used in thermodynamic science carry with them moral implications: the inflection of words
like ‘higher’ and ‘lower’ as descriptors of energy in Tait's lectures is subtle, while terms like ‘squandered’ or ‘wasted’
are more overt, and ‘dissipated’ or ‘degraded’ unavoidably loaded.”
— Allen MacDuffie (2014), Victorian Literature, Energy, and the Ecological Imagination (Ѻ)

See also
● Philosophical Implications of Thermodynamics
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Moran, Michael
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In hmolscience, Michael J. Moran (c.1950-) is an American mechanical engineer noted
for []

Overview
In 2003, Moran, in his Fundamentals of Thermodynamics (3rd ed), co-authored with
American mechanical engineer Howard N. Shapiro (c.1947-), and editions to follow
(2007, 2010), began to include thermodynamics applied to humanities stylized
homework problems, mostly of the economics thermodynamics variety; the first of
which is the following Nicholas Georgescu-Roegen 1971 "material entropy" framed
query: [10]

In the 2007 (6th) edition, they state that “scientists and engineers have found many applications of the second law
and deductions from it in economics, philosophy, and other areas far removed from engineering thermodynamics”;
the Boltzmann equation (or “Boltzmann relation” as they call it) model of entropy as a measure of disorder and how
this model is sometimes used in economic and social modeling; discuss ATP as a storage batter; and give the
following bio connections caption on the famous evolution (ordering) second law (disordering) reconciliations Q&A:
[2]

While the "living things" term is outdated (see: life terminology upgrades), according to the defunct theory of life
(2009), i.e. "thermodynamics does not recognize the term life" as Charles Sherrington (1938) famously put it, the end
statement "lower states of entropy can be realized within a system as long as the total entropy of the system and the
surroundings increases" is one of the most famously uncited regurgitations in thermodynamics, which apparently
dates to the 1947 local entropy decrease argument of Belgian-born English thermodynamicist Alfred Ubbelohde. [3]
The following are a few others from the 2007 edition: [2]

Here, in 6.6D, we see what seems to be discussion of pre-second law based thermodynamic economic equilibrium
theories, and, in 6.10D, life and second law paradox discussions, as found in the works of Erwin Schrodinger (1944),
Ilya Prigogine (1971-2003), and Eric Schneider (2005)
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The following is one from the 2010 edition, co-authored with Daisie D. Boettner and Margaret B. Bailey: [4]

Education
Moran currently is a professor mechanical engineering at Ohio State University, specializing in engineering
thermodynamics and thermoeconomics (albeit the “economic analysis of engineered mechanical systems variety”
(engineering economics), it seems, over that of the “thermodynamics applied to economic systems variety” of the
term).

See also
● List of thermodynamics textbooks with applications in the humanities
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External links
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● Howard Shapiro (faculty) – Wayne State University.
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More, Thomas
In hmolscience, Thomas More (1478-1535) (IQ=155) was an English lawyer and social
philosopher, a Cattell 1000 (#106), noted for his 1516 Utopia, a name that means “noplace” in Greek, an imaginary island, wherein its inhabitants were allowed to pursue
pleasure, in the Epicurean "pleasure principle" atomic theory sense of the matter, so
long as they don’t deny the existence of divine providence, i.e. think that chance rules
the universe, or deny the afterlife, i.e. think that the soul dies with the body. [1]

Quotes
The following are representative quotes:
“The many great gardens of the world, of literature and poetry, of painting and music,
of religion and architecture, all make the point as clear as possible: The soul cannot
thrive in the absence of a garden. If you don't want paradise, you are not human; and if
you are not human, you don't have a soul.”
— Thomas More (date) (Ѻ)

“A pretty face may be enough to catch a man, but it takes character and good nature to hold him.”
— Thomas More (1516), Utopia (Ѻ)

“One of the greatest problems of our time is that many are schooled but few are educated.”
— Thomas More (date), Selected Writings (Ѻ)
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(b) Stenger, Victor J. (2013). God and the Atom: from Democritus to the Higgs Boson: the Story of a Triumphant Idea
(pg. 55). Prometheus Books.

External links
● Thomas More – Wikipedia.

More alive / less alive
theory
In hmolscience, more alive / less alive theory is an
argument or line of reasoning which holds, in respect to
the question of the origin of life, that evolution,
hydrogen to human, accrued mechanistically, step-bystep, that humans—the end result of this evolution
mechanism—are "alive", and that, accordingly, each step
downward in the evolution mechanism, process of
natural selection, or great chain of being, backwards in
time, amounts to decrements in states of life, whereby,
accordingly, by reductionism complete, the hydrogen
atom is "sort of alive" (or less alive), in some sense of the
matter, as compared to an animated person, which is
deemed "more alive", comparatively speaking.

Arnopoulos
In 1993, Canadian semi-polymath Paris Arnopoulos, in
his “Energy” and “Life” chapters, to his Sociophysics,
outlined a semblance of a more alive / less alive theory
by, in short, first defining “being” as “action in space”,
then jumping to a Greek philosophy based "more alive"
equals "more complex" line of reasoning, admixtured
with slight talk of emergence and the “interplay of
hydrogen, nitrogen, oxygen, and carbon” to produce
“organic compounds” and, in turn, RNA, DNA, amino
acids, and proteins. In more detail, Arnopoulos, first
touches on Amontons’ law:

The section from American electrochemical engineer Libb
Thims’ 2007 “Molecular Evolution” chapter, wherein he derides
the more alive / less alive theory, i.e. the commonly-held
assertion that RNA—or whatever fill-in-the blank molecular
structure (DNA, virus, cell, protoplasm, etc.), is the first form of
life, according to which, by extension or extrapolation, those
molecular structures below it or precursory as reactants, are
less alive, whereas those above it, as products, e.g. a person or
human molecule is more alive, whereby, accordingly, the
hydrogen atom is thereby “sort of alive”, and its subatomic
parts, likewise, in similar argument (e.g. quark-gluon life,
fermion-boson life, etc.), is clearly ridiculous. [2]

which states that the product of the pressure and volume of a system of fixed number of species is proportional to
the temperature of the system. Then he mentions Boyle’s law, the precursor to the former, in the historical lineage of
gas laws, and jumps to the logic that this methodology applies to what he calls “ideal societies” (see: social ideal gas
law) as follows:
“According to Boyle, the pressure of a system varies inversely with its volume, so that their product is always
constant. This means that high pressure or dense systems tend to be very hot or energetic because their members
move about very fast. In other words, active systems produced high temperatures and require lots of energy.
Temperature and pressure are thus common potential energy stores.”
In any event, the then jumps to the following equation:

where A is action, E is energy, and t is time. He also says that action is proportional to the product of the momentum
and the distance traversed:

where q is his symbol for "momentum" or the mass velocity product of the entity and s is his system for distance.
Arnopoulos then jumps to his new definition of being:
“These equations define action as lasting energy and say that the application of energy through time results in action.
Since energy is also matter-in-motion, then action is similar to momentum-in-space. All action can thereby be
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considered as continuing energy or displacing matter. This means that whenever there is lasting energy or moving
matter, some action takes place. In this sense, action combines matter-energy and space-time, i.e. the basic content
and context of reality. Being can thereby be defined as action in space. This definition encapsulates the essence of
existence in activity and agrees both with Einstein’s equation [E=mc²] and Leibniz’s aphorism [natura non facit
salta].”
Arnopoulos then jumps to a statement of Aristotle's so-called scala natura:
“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, to note, we are reminded of Darwin’s mental notes about how one should never use of the terms “higher” and
“lower” in respect to classification in the chain of development (see: Darwin on higher and lower), being that it leads
to absurdities. Arnopoulos then platforms on this basis to give the following statement:
“Primitive and pagan people attribute some kind of life to all creation. The pre-Socratics concurred with this belief, as
Thales’ hylozoism and Pythagoras’ pananimism attest. From this traditional viewpoint, all beings are alive in different
ways and various degrees, the more formidable the complexity of its components, the more alive is the system.”
(add discussion)

Thims
In 2007, American electrochemical engineer Libb Thims, in his "Molecular Evolution" chapter, to his Human
Chemistry, was vacillating on on the popular notion that the RNA molecule is the first form of life, the main section of
which is shown above, when viewed in the light of a molecular evolution table, which holds that evolution from the
hydrogen atom (a presumed to be "not alive" entity) to the human molecule (a presumed to be "alive" entity) is but a
progressive increase in element count (26 for humans), animation, and reactivity properties; the basic absurdity of
reasoning logic is shown below: [2]
Formula

Name

State

H

Hydrogen

Sort of alive

H₂O

Water

↓

CO(NH₂)₂

Urea

Lesser alive

C4H7O4N

Aspartic acid

↓

C10H12O6N5P

RNA

Alive

C21H36O16N17P3S

Coenzyme A

↓

CHNOPS+9

Bacteria

Less alive

CHNOPS+16

Fish

↓

CHNOPS+20

Human

More alive

Thims, at this point, was indecisive as to the solution. In other words, the is the hydrogen atom "sort of alive" implicit
assumption to the more alive / less alive logic, aka panbioism theory, is vexing to the mind, one ruminated on by all
the great ceiling geniuses (see: genius queries).
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It would not be until 2009 that Thims was able
to "see" the solution, namely: that "life", being
akin to ether (disproved via the MichelsonMorley experiment, 1887) or caloric (disproved
via the cannon boring experiment, 1798), is
something that does not exist (see: life does not
exist) and as such is a defunct theory (see:
defunct theory of life). [3] This is what caused
Francis Crick, in his Of Molecules and Men
(1966), to posit, amid vitalism debate
discussion, e.g. whether a virus—which can
form crystals, i.e. a mineral (non-life) state—is
alive, or rather suggest that "we should
abandon the word 'alive'." [4] Nor has a
complete exposition of this subject been
presented. [5]
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Section 8.13.6 (Ѻ), from Eduard Qualls’ 2012 The Qualls Concise English
Dictionary, wherein we see a grammatician running into confusional
absurdity, not only in terms of colloquial usage, e.g. Ayn Rand (Ѻ), the
term "more alive" or "so full of life" aimed at expressing some state of
feeling or "feeling state", but also absurdity in regards to what constitutes
life, e.g. attempting to decide if someone on artificial respiration, but
brain dead, is alive or not; a dormant virus vs an active virus, etc.

Quotes
The following are related quotes:
“The foremost advantage biologists have over social scientists is their explicit recognition that evolution by natural
selection is the organizing force behind the complex design that distinguishes living organisms from ‘dead’ matter. It
is worth remembering, however, that living organisms are also made of dead matter, mostly carbon, hydrogen, and
oxygen. Living organism differ from dead matter only to the extent that they are pieced together in intricate ways as
to bring about functionally unlikely outcomes. Taking this idea seriously leads to some interesting corollaries, such as:
life comes in degrees such that some things are more or less ‘alive’ than others, the ‘origin’ of life was not a point in
but a gray area over which matter became more alive over time.”
— Aaron Sell (2012), “Evolved Cognitive Adaptation” [6]

See also
● Half-alive theory
● First life
● Half-life
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More light
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In last words, more light are the said-to-be famous last words
of German polymath Johann Goethe, the event of which is
depicted adjacent in the circa 1886 drawing entitled “More
Light” by Friedrich Woldemar (1846-1910). [1] American writer
Gary Baldridge, in his 22 March 2012 article “Goethe’s ‘More
Light’” summarizes the time of Goethe’s last words as follows:
[4]
“On this day in 1832 Germany's greatest literary light gave the
world his last metaphor, this time unintended. As he sat in his
Weimar house holding the hand of his daughter-in-law, Ottilie,
Goethe spoke of the walks he would take in the warmer
months ahead, made some reference to a girl of his youth, and
breathed the name of his equally famous, long-dead friend,
Friedrich von Schiller. But wanting another shutter opened to
the morning sun, the author of Faust called to a servant for
"More light!" Then his finger traced a word on the air, he
A circa 1886 drawing, entitled entitled “More Light” by
shifted in his chair, and he fell asleep, dying at some moment
Friedrich Woldemar (1846-1910), of German polymath
well before anyone realized.”

Overview

Johann Goethe speaking his famous last words, on 22
Mar 1832, to his daughter-in-law, Ottilie, more light! [1]

Goethe's first and last words were on the subject of light. He came into existence, in his own words, as such: [2]
“On August 28, 1749, on the stroke of noon, I saw the light of day at Frankfurt-on-the-Main.”
Throughout his life, Goethe had a deep fascination for the physical and metaphorical effects of light on humans.
Whilst being best remembered now for his literary works, he himself believed the scientific treatise The Theory of
Colours, which he published in 1810, to be his most important work (Elective Affinities aside, which he said was his
"best book"). Although a confirmed non-believer for almost all of his life, a year before dying Goethe sided with the
eclectic Hypsistarian sect, writing in a letter to a friend that:
"A joyous light thus beamed at me suddenly out of a dark age, for I had the feeling that all my life I had been aspiring
to qualify as a Hypsistarian."
He spent the evening before his death discussing optical phenomena with his daughter-in-law, Ottilie Pogwisch
(1796-1872). All of the above might lead us to believe that his celebrated deathbed cry of Mehr Licht! (More light!)
was a plea for increased enlightenment before dying. The truth appears to be more prosaic. What he actually said (in
German) was: [3]
“Do open the shutter of the bedroom so that more light may enter.”
In some way or another this famous last sentence, of the man known to have spoken, penned, or thought more
sentences than any other before or after, came to be truncated simply as "more light".
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In hmolscience, J.P. Moreland (1948-) (CR:2) is an American chemist turned
philosopher-theologian apologeticist, semi-cited in a some religion vs science
publications and debates.

Panpsychism | Dialogue
The following is the Lee Strobel Q&A dialogue with Moreland on the seeming
untenability of the atheist mind-from-matter position: [3]
Moreland: “What doesn’t make sense—and which many atheistic evolutionists are
conceding—is the idea of getting a mind to squirt into existence by starting with brute,
dead, mindless matter. That’s why some of them are trying to get rid of consciousness
by saying that it’s not real and that we’re just computers.”
Strobel: “Still, some scientists maintain that consciousness is just something that
happens as a natural byproduct of our brain’s complexity. They believe that once
evolution gave us sufficient brain capacity, consciousness inexorably emerges as a biological process.”
Moreland: “Let me mention four problems with that. First, they are no longer treating matter as atheists and
naturalist treat matter—namely, as brute stuff that can be completely described by the laws of chemistry and
physics. Now they’re attributing spooky, soulish, or mental potentials to matter.”
Strobel: “What do you mean by ‘potentials’?”
Moreland: “They’re saying that prior to this level of complexity, matter contained the potential for mind to emerge—
and at the right moment, guess what happened? These potentials were activated and consciousness was sparked into
existence!”
Strobel: “What’s wrong with that theory?”
Moreland: “That’s no longer naturalism. That’s panpsychism.”
Strobel: “Pan what?”
Moreland: “Panpsychism. It’s the view that matter is not just inert physical stuff, but that it also contains protomental states in it. Suddenly, they’ve abandoned a strict scientific view of matter and adopted a view that closer to
theism than to atheism. Now they’re saying that the world began not just with matter, but with stuff that’s mental
and physical at the same time. Yet they can’t explain where these pre-emergent mental properties came from in the
first place.”
(add discussion)

Rational | Irrational
Moreland seems to be a citation anchor among Christian apologeticists for the "science = rational; belief = irrational"
motto. Moreland, as summarized by American journalist Lee Strobel (2004), at one point, ran into an engineer
completing his doctorate in physics, who argued the following: [3]
“Only science is rational; only science achieves truth. Everything else is more belief and opinion. If something cannot
be quantified or tested by the scientific method, it cannot be true or rational.”
In 1989, Moreland, in his Christianity and the Nature of Science, spent a good amount of time on the so-called
“rational vs irrational” dichotomy, often rummied about by apologeticists as a type of defense mechanism; one
recent example is as follows:
“In a world where there is no god, where you and are just molecules in motion, why am I obligated to be rational?”
— Dustin Segers (2012), Reason Rally debate, Mar 24 (Ѻ)
Strobel also cites the following Moreland quote: [2]
“Scientific, for many people, means good, rational, and modern, whereas something not-scientific is old-fashioned
and not worth the belief of thinking people.”
Moreland devotes sections to “rational realism” (vs. rational nonrealism) in the views of Ernst Mach and W.H.
Newton-Smith.
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Unbridgeable gap
In 1992, Moreland, with Gay Habermas, published
Immortality: the Other Side of Death, which, together
with Arthur Custance’s 1978 Science and Faith,
Turkish-born American physicist Turner Edis (2002)
cites in conjunction with the following statement on
unbridgeable gaps: [1]
“Even in the realm of what we see, there must be
unbridgeable gaps separating order from chaos,
animate from inanimate, life from nonlife, humans
from other animals, and consciousness from
nonconscious matter.”
Amid which Edis mentions how some religious
philosophers still defend the notion of an animal soul
or life force irreducible to physics.

A selection of some of Moreland's 1989 "irrational" vs "rational"
statements. [2]

Education
Moreland complete his BS in chemistry 1970 at the University of Missouri, his ThM in theology in 1979 at Dallas
Theological Seminary, his MA in philosophy in 1982 at University of California, Riverside, and his PhD in philosophy in
1985 in philosophy at the University of Southern California; currently he is a philosophy professor at the Talbot
School of Theology, at Biola University. (Ѻ)

Quotes | About
The following are commentary or quotes on or about Moreland:
“I don’t believe scientific knowledge necessarily takes precedence over other things that we know. Moreland has
argued, for example, that there are some things we know more certainly though introspection than we know from
sciences. I know that I have free will on the basis of my introspection, and no studies on the social sciences will
convince me otherwise. I know I can turn that switch on [motioning towards a wall light switch] and refute those who
say I was determined thus.”
— Stephen Meyer (c.2003), interview with Lee Strobel, at Discovery Institute, in response to hearing Richard Lewontin's claim that:
"science is the only begetter of truth." [3]

Quotes
The following are related quotes:
“Bangs have bangers, information has an informer, and rigged dice have riggers.”
— J.P. Moreland (2004), a William Paley's watch analogy reformulated to big bang theory, information in DNA, and the fine tuning
argument [3]
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In dialogues, Moreland-Strobel dialogue is one of the circa
2003 Q&A dialogues between Americans investigative
journalist Lee Strobel, an atheist turned questioning Christian
theist, and chemist turned Christian apologeticist J.P.
Moreland, on how atheist emergence explanations of things
such as mind, morality, consciousness, etc., from matter, are
but spooky non-scientific panpsychisms closer to theism than
to atheism.

Panpsychism | Dialogue
The following is the Lee Strobel Q&A dialogue with J.P.
Moreland on the seeming untenability of the atheist mindfrom-matter position: [1]
Moreland: “What doesn’t make sense—and which many
atheistic evolutionists are conceding—is the idea of getting a
mind to squirt into existence by starting with brute, dead,
mindless matter. That’s why some of them are trying to get rid
of consciousness by saying that it’s not real and that we’re just
computers.”

Americans apologeticist J.P. Moreland and journalist Lee
Strobel, both doped up on the good lord, the two
debaters on whether or not atheist emergence
explanations are valid or bunk.

Strobel: “Still, some scientists maintain that consciousness is just something that happens as a natural byproduct of
our brain’s complexity. They believe that once evolution gave us sufficient brain capacity, consciousness inexorably
emerges as a biological process.”
Moreland: “Let me mention four problems with that. First, they are no longer treating matter as atheists and
naturalist treat matter—namely, as brute stuff that can be completely described by the laws of chemistry and
physics. Now they’re attributing spooky, soulish, or mental potentials to matter.”
Strobel: “What do you mean by ‘potentials’?”
Moreland: “They’re saying that prior to this level of complexity, matter contained the potential for mind to emerge—
and at the right moment, guess what happened? These potentials were activated and consciousness was sparked into
existence!”
Strobel: “What’s wrong with that theory?”
Moreland: “That’s no longer naturalism. That’s panpsychism.”
Strobel: “Pan what?”
Moreland: “Panpsychism. It’s the view that matter is not just inert physical stuff, but that it also contains protomental states in it. Suddenly, they’ve abandoned a strict scientific view of matter and adopted a view that closer to
theism than to atheism. Now they’re saying that the world began not just with matter, but with stuff that’s mental
and physical at the same time. Yet they can’t explain where these pre-emergent mental properties came from in the
first place.”
(add discussion)
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In engineering, Samuel Morland (1625-1695) was an English engineer noted for his
prototype work on attempts and ideas for making an engine for raising water.

Engines for raising water
In 1661, Morland seems to have published designs for engines that used gunpowder to
facilitate the raising of water (see: gunpowder engine); but, it seems, the design did not
employ a piston and cylinder. In 1683, Morland submitted a project to Louis XIV for
raising water by means of steam, accompanying it with ingenious calculations and
tables. In 1685, Morland noted the following about steam: [1]
“Water being evaporated by fire, the vapors require a greater space, about 2000 times
that occupied by the water. And rather than submit to imprisonment it will burst a
piece of ordnance. But being controlled according to the laws of statics, and by science
reduced to the measure of weight and balance, it bears it burden peaceably, like good
horses, and thus may be of great use to mankind, especially for the raising of water.”
Here we note that this is five years before Denis Papin invented the steam engine (Papin engine, 1690) and also that
the passage is very anthropomorphized, but in a way that bears remarkable accuracy in regards to war (see: war
thermodynamics; rise and fall of civilization), pressure, and volume expansion (see: mean girls), and volume
contraction (see: endothermic).
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Moreno, Jacob
In hmolscience, Jacob Moreno (1889-1974) was a Romanian-born American
psychologist noted, in human thermodynamics, for his circa 1951 ‘social atom theory’, a
modified Freudian-Jungian psychology mixed with extrapolated chemistry and physics
metaphors, in which each person is defined as a social atom, with focus on the
differences in energy levels of different relationships, and how invested energy in
specific relationship bonds can cause spontaneous quantum leaps or up or down shifts
in relationship structure and dynamics. [1] The concept of a person is discussed in the
context of what Moreno calls ‘psychodrama’ or the drama of interactions between
social atoms, which particular focus on the aspects of ambivalence as contrasted with
spontaneity involved in choice, and ‘sociometry’, the quantitative measurement of
social relationships.

Social atom
Moreno states that in developing his concept of the social atom, that he is borrowing
the term from Democritus in the sense of meaning ‘any very small thing’. The way in
which he uses the word atom, when conjoined with other words, however is somewhat elusive. The following is his
attempt at definition of his conception:
“Social atom, operational definition: plot all the individuals a person chooses and those who choose him or her, all
the individuals a person rejects and those who reject he or she; all the individuals who do not reciprocate either
choices or rejections. This is the ‘raw’ material of a person’s social atom.”
“Social atom, conceptual definition: the smallest unit of the sociometric matrix.”
The following selection of example quotes picket from various works gives an idea of what Moreno tends to mean by
the word ‘atom’ and the various adjectives he employs: [2]
“The pattern of role relations around an individual as their focus is his ‘cultural atom’. Every individual, just as he or
she has a set of friends and a set of enemies—a social atom—also has a range of roles facing a range of counterroles.”
“The use of the word ‘atom’ can be justified if we consider a cultural atom as the smallest functional unit with a
cultural pattern. The adjective ‘cultural’ can be justified when we consider roles and relationships between roles as
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the most significant development within any specific culture.”
“The social atom is the nucleus of all individuals toward whom a person is emotionally related or who are related to
him at the same time. It is the smallest nucleus of an emotionally toned interpersonal pattern in the social universe.
The social atom reaches as far as one’s tele [From Ancient Greek τῆλε (tēle), 'at a distance, far off, far away, far from']
reaches other persons. It is therefore also the tele range of an individual. It has an important operational function in
the formation of a society.”
“The focal pattern of role-relations around an individual is called his cultural atom. We are here coining a new term,
‘cultural atom’, since we know of no other which expresses this peculiar phenomenon of role relationships.
Obviously, the term is selected as an analogue to the term ‘social atom’.
“Our social atoms and the changes which are registered in them are continuously interiorated as well as exteriorated.
In the course of sociometric interiorization the individual has all the individuals of his or her social atom and the
relations between them interiorated. He or she can ‘send’ messages (choice and rejections) out to them and can
receive them without any external exchange taking place.”
“Viewing the detailed structure of a community we see the concrete position of every individual in it, also, a nucleus
of relations around every individual which is ‘thicker’ around some individuals, ‘thinner’ around others. This nucleus
of relations is the small social structure in a community, a social atom.”
“A social atom is thus composed of numerous tele structures; social atoms are again are again parts of still a larger
pattern, the sociometric networks which bind or separate large groups of individuals due to their tele relationships.
Sociometric networks are parts of a still larger unit, the sociometric geography of a community. A community is again
part of the largest configuration, the sociometric totality of a human society itself.”
As seen, Moreno seems to be digging into subject of uncharted human chemistry.

Social atom volume
Interesting, Moreno even makes an attempt to formulate an idea of atomic volume. He states that there are two
points connected to the ratio of acquaintance volume to social atom volume: (a) the social atom volume of an
individual increases in direct proportion to his acquaintance volume. (b) the individual whose acquaintance volume
and social atom volume are constantly identical approximates an ideal sociometric status; for he or she no social
contract is lost, each turn immediately into social reality.

Energy
On energy, Moreno states that: [2]
“According to the sociometric theory there are two forms of energy: ‘conservable’ and ‘unconservable’ energy. An
illustration of conservable energy is the law of conservation of energy as described by physics, or as the ‘cultural
conserve’ as described by sociometry. An illustration of unconservable energy is spontaneity.”
In this attempted formulation, Moreno is in the neighbor hood of correctness. Technically, from a chemical
thermodynamic point of view, there are three different types of energy involved in the spontaneity (defined by the
spontaneity criterion) of human chemical reactions, free energy G, enthalpy H, and entropy S, which in formulation
are related as:

G = H – TS
The sum amount of the three types of energy are conserved, according to the first law, but also able or made to
transform in a certain direction according to the second law, in the sense that any given process will lose its
spontaneity when the free energy change or variation is zero.

Human molecular orbital theory
On human molecular orbitals, Moreno states:
“The social atom is that peculiar pattern of inter-personal relations which develops form the time of human birth. It
first contains mother and child. As time goes on, it adds from the first persons who come into the child’s orbit such
persons as are unpleasant or pleasant to him, and vice-versa, those to whom he or she is unpleasant or pleasant.”
The following quote is representative of Moreno’s view how quantum leaps can occur in the orbital dynamics of
existing relationships: [1]

3420

Hmolpedia

“For changes in [relationship] level, both literally and figuratively, a quantum leap is required, like the movement of
electrons from ring to ring. The energy invested in a relationship builds through the quantity and diversity of
interaction until suddenly and uncontrollably the level of the relationship shifts. Although the conditions for such an
energy increase can be induced, e.g. one can bring people together in a group, thus helping them go from nothing to
acquaintanceship and even to collective contact, the transitions occur somewhat unpredictably.”
In other places, Moreno also expresses the view, modeled on atomic theory, that just in deeper levels of core nuclear
relationships, more energy is needed or found, just as the electrons closer to the nucleus are more tightly bound.

Social entropy
Moreno seems to use the concept of social entropy rather correctly, as compared to most others who make an
attempt at extrapolating the Gibbs-Clausius definition of entropy into sociology. Moreno seems to define social
entropy as the point at which the collective spontaneity of a community has reached zero. He states:
“Social entropy reaches its maximum when choices are rejections are entirely extinct. Indifference alone prevails. The
group spontaneity has ‘withered away’ and is replaced by an aggregation of individuals entirely left to change.”
This is representative of Moreno’s hypothesis of sociodynamics decline.

Warming up process
Moreno seems to devote considerable time to theorizing on what he calls the ‘warming up process’, loosely defined
as the various starters which brings a person into ‘spontaneous states’. [2] This is a type of thermal metaphor (or
thermal word) extrapolation, but one which seems to have a certain needed explanation.
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In hmolscience, Conway Lloyd Morgan (1852-1936), commonly cited as “C. Lloyd
Morgan” or Lloyd Morgan, was a British animal psychologist noted for his 1929 book
Mind at the Crossways, wherein he delves into the complex crossroads (see:
unbridgeable gap) of the relation between the atomic view (molecule view) and the
evolution view (organism view).

British emergence school
Morgan, according to Terrence Deacon, is classified, along with C.D. Broad and Samuel
Alexander, as being part of the "British emergentists", all three said to have been
influenced by the prototype emergence ideas of John Mill and George Lewes. [3]

Molecular organisms
The following is Morgan's digression of the merits of Alfred Whitehead's idea of atoms
and molecules as types of "organisms" in the same sense as are humans: [1]
“Common alike to water and to carbon dioxide is the component oxygen. And the oxygen disengaged by the analysis
of water has the same properties as the oxygen disengaged by the analysis of carbon dioxide. It does not follow,
however, that prior to this disengagement by analysis, the atom of oxygen engaged in the transactions of a molecule
of water is in all respects the same as an atom of oxygen engaged in the transactions of a molecule of carbon dioxide.
The organization of the one molecule differs from that of the other. They are different ‘organisms’ in Professor
Whitehead’s extended usage of this word.
There has been much discussion as to the acceptance or rejection of this extended usage, under which a
molecule or atom as well as an oak tree, a rabbit, or an ameba, may be spoken of and discussed as an organism,
though of course not a living organism. I am one of those who accept this extended usage. Of these terms the
molecule, as an organism, is a community of atoms, as members in molecular fellowship.”
Morgan’s italicized mention of a non living organism seems to indicate that he was digging around in the subject of
what has come to be known as the defunct theory of life, namely that what previously was considered alive is but
higher levels, behaviors, and extended existences of types or species of animate matter (reactive motile chemicals or
large moving molecules, so to speak).

Biocule
Morgan defined “biocules”, somewhat humorously, as “organisms in which molecules play their parts at the
inception of the life-game”.

Construct
Morgan, in his Animal Life and Intelligence, as discussed by Karl Pearson, proposes the use of the term "construct" for
an external object. [2]

Education
Morgan was a student of English biologist Thomas Huxley, noted social chemistry/social molecule theorist, who
conceived of his Huxley’s demon (see: scientific demon) model of atomic-based determined evolution.

Influence | Human molecule
Morgan’s discussion of the “biocule” was a investigative stepping stone that led American civil-ecological engineer
Jeff Tuhtan to the concept of the human molecule, as historically summarized in American electrochemical engineer
Libb Thims’ 2008 The Human Molecule, introducing Tuhtan to the application of thermodynamics to animate systems,
an important feature of his 2011 thermodynamics-based PhD dissertation “A Modeling Approach for Alpine Rivers
Impacted by Hydropeaking Including the Second Law Inequality”.
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Morgenstern, Oskar
In hmolscience, Oskar Morgenstern (1902-1977) was a German-born Austrian
economist notable for his 1938-1944 game theory and utility theory collaborations with
his friend John Neumann, resulting in the 1944 jointly-published Theory of Games and
Economic Behavior, wherein "heat" discussions are utilized. The NeumannMorgenstern book inspired the 1950 molecular based economic equilibrium PhD
dissertation of John Nash. [1]

Heat | Economic behavior
In 1944, Morgenstern and Neumann jointly-published Theory of Games and Economic
Behavior, in the preface of which they state the following:
“This book contains an exposition and various applications of a mathematical theory of
games. The theory has been developed by one of us since 1928 and is now published
for the first time in its entirety. The applications are of two kinds: On the one hand to
games in the proper sense, on the other hand to economic and sociological problems.
Our aim is primarily to show that there is a rigorous approach to these subjects, involving, as they do, questions of
parallel or opposite interest, perfect or imperfect information, free rational decision or chance influences.”
The above “the theory has been developed by one of us (1928) and now published in its entirety” seems to credit
Neumann with the bulk of the writing. Canadian economist Robert Leonard in fact asserts that according to historical
study Neumann had previously written most of the book without Morgenstern’s help. [6]

Anti-reductionist?
In 1999, Italian game theory biographers mathematician Giorgio Israel and Ana Gasca, assert that “Neumann was
later to claim that a worthwhile foundation of mathematical economics should be based on the rejection of
mechanical and physical reductionism and on the creation of a new kind of mathematics better suited to the specific
nature of socio-economic phenomena.” [7] In 2007, Israel argues again that Neumann, as early as 1928, and
thereafter, had a polemical attitude to general economic equilibrium theory of the Leon Walras variety, a model that
Israel refers to as “dreary reductionism”. [9] Likewise, in 2014 Israel elaborated: “the fact that von Neumann (and
Morgenstern) were strongly opposed to the mechanical reductionism of the Walras-Pareto mathematical economics
is trivially evident and well known.” [8] That Neumann was anti-reductionist, however, seems to be a view uniquely
held by Israel (who seems to be himself anti-reductionist), as the following opposing points of view exemplify:
“Cellular automata were conceived in 1948 by John von Neumann, whose motivation was in finding a reductionist
model for biological evolution [vonN51].”
— Andrew Ilachinski (2001), Cellular Automata (Ѻ)

“Based on his general approach, one may say von Neumann was a psychophysical reductionist.”
— Miklos Redei and Michael Stoltzner (2001), John von Neumann and the Foundations of Quantum Physics (Ѻ)

The situation with Morgenstern, however, may be different? In 1970, e.g. Morgenstern gave the following retrospect
two natures and or unbridgeable gap stylized statement: [2]
“Game theory is a new discipline that has aroused much interest because of its novel mathematical properties and its
many applications to social, economic, and political problems. Earlier efforts were oriented on the physical sciences
and inspired by the tremendous success these have had over the centuries. Yet social phenomena are different:
people are acting sometimes against each other, sometimes cooperatively with each other; they have different
degrees of information about each other, their aspirations lead them to conflict or cooperation. Inanimate nature
shows none of these traits. Atoms, molecules, stars may coagulate, collide, and explode but they do not fight each
other; nor do they collaborate. Consequently, it was dubious that methods and concepts developed for physical
sciences would succeed in being applied to social problems.”
Here, paradoxically, Morgenstern seems to hold the view that molecules, at least inanimate molecules, have one
nature, whole humans have a different nature. Likewise, in 1973 Morgenstern commented that: [9]
“[The notion of stability that emerges in connection with imputation and stabile sets] has nothing to do with the
usual equilibria of physics … indeed the present notion differs so profoundly with the usual ideas of stability and
equilibrium that one would prefer to avoid even the use of the words. But no better ones have yet been found.”
(add discussion)
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Education
Morgenstern completed his economics PhD in 1925 on the
subject of marginal productivity; thought, as he says, he was
constantly troubled by the Bohm-bawerk theory of bargaining
and of the “marginal pairs”, while dealing with fundamentals,
could not be considered complete. This led him, while still in
Vienna, to the work of Francis Edgeworth, whom he visited
during his 1925 trip to America, specifically his contract curve
theory in his Mathematical Physics (1881). [3] In 1928,
Morgenstern published Economic Forecast, in which he
addressed the double blind placebo issue of “influence of
prediction on predicted events”, a problem peculiar to the social
sciences, but not to the physical sciences. [4] As Tom Siegfried
explains, in his chemical analogy elaborations: [5]
“When a chemist predicts how molecules will react in a test
tube, the molecules are oblivious. They do what they do the
same way whether a chemist correctly predicts it or not. But in
the social sciences, people display much more independence
than molecules do. In particular, if people known what you’re
predicting you will do, they might do something else just to
annoy you.”

Morgenstern and John Neumann at Spring Lake, circa
1946.

That year, mathematician Eduard Cech told Morgenstern that John Neumann’s 1928 paper on parlor games
contained ideas on the anticipations of anticipations recursive loop issue of prediction, after which Morgenstern
became entranced, and desired to meet Neumann. From 1929 to 1938, Morgenstern taught economics at the
University of Vienna. In 1938, Morgenstern accepted a three year appointment to lecture at Princeton University, for
the sole reason—Neumann being then working at the nearby Institute for Advanced Study—of the “possibility that I
might become acquainted with von Neumann.” [5] The two eventually met; Neumann began to critique early drafts
of a paper of Morgenstern on the relevance of game theory to economics; the result was 1944 jointly-published
Theory of Games and Economic Behavior, the bible of game theory, thought some assert that Neumann had
previously written most of the book without Morgensern's help.
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Morgia, James
In human chemistry, James Morgia (1922-) is a American philosopher noted for his
2001 Life Long Human Values, wherein he presents a mixture of humans-as-molecules
logic, human chemical reaction logic, over Bible arguments.

Overview
In 2001, Morgia, in his Life Long Human Values, uses a human molecule description of
people and chemical analogy model of human micro interactions to theorize about
what he calls “micro abuses”, such as subtle verbal child abuse, intonational emotional
abuse, among others. The following is Morgia’s human interaction model synopsis: [1]
“There is a reaction beyond every event or occurrence. It is the consequence. The
reactions keep following the initial action. When two chemicals are combined under
certain conditions, there always is a reaction product. The new product is different than
the original chemical. Nature works constantly to produce new substances from basic
chemicals in an efficient manner. A subtle light impulse from the sun converts basic
water and carbon dioxide into multi-chain complexes every moment, all over the world. The key thought here is
simply that the impulse of energy which is almost too small to measure, the photon, results in providing fuel and food
in millions of tons each year. The natural chemical reaction is analogous to the problem which is undermining our
society. It closely resembles what is happening around us. It takes a lot of imagination to declare the idea.”
On this basis, Morgia goes on to speculate on how negative impulses can act to create a loose thought, something
akin to a flagella whipping along causing rampage, and one that can only be stopped by neutralization, like an
antioxidant neutralizing an oxidant. Morgia’s aim to outline a chemical reaction based type of moral fabric model.
Morgia speculates, on analogy, on how family love is what he calls “true bonding”, a term which seems to be similar
to Dutch physical chemist Johannes van der Waals’ 1910 mention of what he calls “true association” that results from
“new chemical forces”, when molecules combine, as contrasted with “pseudo-association”. [2]

Individualism | Human molecules
The central motto in Morgia’s book is the concept of individualism in the sense that when each individual person
thinks about their future, one must “decide what the proper formula is to guide their life”, where the proper formula
must include a lifelong principle that will set the course to reach one’s planned destination. Morgia’s description of
human molecules, however, is a bit blurry. He states:
“Of course, no one has detected the mass action effect of this human equation. The human molecules have been
activated with a subtle catalyst, which promotes hyperism in the world’s melting pot. A mysterious force has upped
the activation threshold of each person. This influence must be stopped. Only individualism can curtail this
unavoidable disaster!”
(add discussion)

Note
To note, the majority of Morgia's writing is stylized in the beginner level and nearly the entire book is written in Biblestyle.

References
1. Morgia, James. (2001). Life Long Human Values (human molecules, pg. #.). Trafford Publishing.
2. Thims, Libb. (2007). Human Chemistry (Volume One) (pg. 292). Morrisville, NC: LuLu.

External links
● James Morgia’s storefront – LuLu.com.

Moriarty, Philip
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In science, Philip J. Moriarty (c.1968-) (CR:77|#57) (DN=6) is an Irish physicist and
hmolscience detractor, noted for his physics commentaries in the Nottingham
University's 60 Symbols YouTube channel, the overt focus of which is to give summaries
of symbols and constants of physics, e.g. S, k, G, etc., amid which he digresses on
related physics applied to philosophy topics, such as whether or not subjects such as
thermodynamics (e.g. human chemical thermodynamics) or quantum mechanics (e.g.
human quantum mechanics) applies to human interactions, such as he debated with
American electrochemical engineer Libb Thims in 2009 (see: Moriarty-Thims debate),
or new age topics, such as American geneticist Robert Lanza’s 2007 biocentrism theory
of everything, or "quantum physics woo" as Moriarty called it in 2013, about whether
quantum physics proves that an afterlife exists. [9]

Overview
In 2009, Moriarty, a professor at Nottingham University, working in the field of
nanoscience, who for some six years taught a course in thermal physics—entered into a very opinionated objections
to the applications of thermodynamics to humans, as expressed in his 60 Symbols YouTube channel, which carried
over into the lengthy Hmolpedia thread facilitated Moriarty-Thims debate, during which time he commented
objectionably on the Rossini debate (2006) and solicited emails, together with American organic chemist Frank
Lambert, to professors at the University of Illinois, Chicago, that American electrochemical engineer Libb Thims
should not be allowed to lecture (see: Libb Thims (lectures)), to thermodynamics students about human
thermodynamics, all in defense of his position that you can say that entropy (thermodynamic entropy) can be applied
to arrangements of students in a field as an analogy, say to help explain the concept, but not in reality.

Entropy videos
On 23 Apr 2009, Sixty Symbols uploaded their first video (below left) on the symbol "S" for entropy, during which
Moriarty gives the secondary, i.e. non-primary (Clausius), statistical mechanics (i.e. Boltzmann) version entropy,
during which time described entropy in terms of an analogy based around the distribution or arrangement of
students in a university park. On 30 Apr 2009, American electrochemical engineer Libb Thims, unaware of Moriarty’s
video, made a semi-humorous “What is Entropy?” video, for his Human Chemistry 101 channel, since removed
(owing to too many negative down votes, being that people didn’t get the inside joke), based on a combination of
James Maxwell's1877 discussions (Ѻ) with Clausius about the origin of the term “entropy” and his followup 1878
discussion of entropy as the theory of transformation-equivalents and how it will take “several generations” before
we can expect beginners to receive as axiomatic the theory of entropy, together with video footage of his 1-year-old
nephew flipping through an original second edition copy of Clausius’ The Mechanical Theory of Heat. Thims then
found Moriarty’s video and went on to discuss, below Moriarty's video forum, the issues with Moriarty's discourse on
the origin of the symbol "S", namely:
(a) that the symbol S comes from Rudolf Clausius, not Ludwig Boltzmann (who used the symbol E for entropy);
(b) that the relationship of the Poincare recurrence theorem and entropy is a mute issue;
[Moriarty says: “you’ve got to define the difference between something that’s impossible and something that is very
very improbable. Its not impossible, for example, for all the atoms and molecules in the air around us to suddenly
collect themselves together and suddenly head off there and re-asphyxiate. That’s not impossible, it’s just incredibly
incredibly improbable”];
(c) that the exact equation used in the video, S = k ln Ω, was penned not by Boltzmann (although based on his work
and inscribed on Boltzmann's tombstone) but by Max Planck.
(d) etc.
Moriarty, following several months of debate with Thims, made a second video entitled "Entropy: Professor's
Response", shown below (middle); along with a second followup video entitled: "Entropy Confusion", shown below
(right):
(add summary)

Human | Entropy, quantum mechanics, human bonding
See main: Human chemical bond, Human quantum mechanics

In objection to the premise that entropy and quantum mechanics apply to human activity, on Aug 30th, 2009,
Moriarty commented. in regards to human entropy (or the premise of the entropy of humans):
“[Thims has] taken the abuse of the term entropy to an entirely new level, by suggesting that it—and, unbelievably,
quantum mechanics—can be applied to 'interactions' in romantic human relationships.”
A week earlier, in video posted on Aug 23, 2009, Moriarty had used an analogy involving distributions of students to
describe entropy (see below):
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“Then, as they sort of spread out or move around [from this packed state], we say that they are moving to a high
entropy state … and that’s what entropy’s really about ... about this dispersal of energy, about moving from a state
where everything is nicely packed and close together to one where everything is spread out … and you can apply that
to gas molecules just as easily as you can to students.”
Moriarty clarified in a subsequent YouTube video (see above) his position, highlighting that the distribution of
students was used as an analogy. In Sept. 2009, and as part of the lengthy online debate discussed above, Moriarty
further clarified his position for Thims:
“It is this distinction between analogy and
mathematical/physical equivalence that is
so important and which you seem unable
to grasp. Hence, you misinterpreted the
analogy I drew in the Sixty Symbols
YouTube video on entropy and argued that
I was actually claiming that one could
associate a thermodynamic entropy with
Quote: “We can think about the students who are milling about here and
the arrangement of students.
filling out this state quite well [as a high entropy state].” “Then we can
That someone could confuse the
think about bringing them into what we term a low entropy state, where
analogy with the actual thermodynamic
we pack them all nicely together, nicely ordered in the center of this
quantity just never occurred to me. Of the lovely green.”
approximately 750 physics majors who
took the first-year Thermal and Kinetic Physics module I taught, not one made this fundamental error. Similarly, the
number of professional scientists who have made this error is very small indeed.”
In using the phrase "dispersal of energy" in the YouTube video to describe entropy (see: entropy
(misinterpretations)), we see that Moriarty agrees with the interpretation of entropy put forward by American
chemist Frank Lambert (whom he regularly cites as a good reference), who in turn culls his views of entropy from
William Thomson, and admits to never having read any of Clausius' textbook The Mechanical Theory of Heat, let
alone any of his work on entropy. [7]
In any event, these objections as to "Thims abusing entropy", however, were made without an actual reading of the
2007 textbook Human Chemistry [3]. This is perhaps not surprising as this book was not subject to peer review and,
moreover, is published by LuLu.com, a self-publishing/vanity-publishing internet business. Unsurprisingly, there are a
very small number of people who have used the "theories" in Human Chemistry in further research and publication.
However, Russian physical chemist Georgi Gladyshev, and Canadian mathematical economist Jing Chen, etc., find the
theory and application cogent. [4] American sociologist Satch Ejike, for example, used Thims' quantum mechanical
modeling of human bonding in psychological application his 2008 book Find a Good Man and Keep Him, commenting
that the human quantum chemical theory it “is a very viable explanatory framework.” [5] It should also be noted,
however, that there have been many objections put forward to the concept of human thermodynamics espoused by
Thims (see Human Thermodynamics (Objections To)).

Human thermodynamic systems
See main: Working Body, Working Substance, Working medium, System, Thermodynamic System, Social system, Human system,
Economic system, etc.

In commentary on the point made by Thims that, according to Willard Gibbs’ 1876 On the Equilibrium of
Heterogeneous Substances, which is considered as the Principia of thermodynamics, that “all material systems are
thermodynamics systems”, whereby a system of humans (made of matter) is one such material system, and that “the
laws of thermodynamics which govern any material system is greatly facilitated by considering the energy and
entropy of the system in the various states of which it is capable”, Moriarty responds back with:
“Where did Gibbs state that ‘a society is one such material system’? He didn't - that is your particular (incorrect)
reading of the application of thermodynamics.”
These comments by Moriarty are akin to those of Paul Samuelson (a student of Gibbs). In other words, when teaching
a class on thermal physics or thermodynamics, the first lesson (lecture) typically involves instilling the rule that the
laws of thermodynamics are universal (laws of the universal), in that they apply to any and all systems. Thims
highlights the contribution of YouTube user (PenguinJin) who commented:
“So, why are we exempt from this application of thermodynamics? Why would energy alter its behavior in a
fundamental way when it began manifesting as the patterns of human behavior? Recursion is everywhere.”
The response comment Moriarty offers the following:

Volume Five (IS-Mr)

3427

“The main points are:
(i) An arrangement of students (or socks, or objects in a room) will not *spontaneously* rearrange themselves (unlike
the milk molecules mentioned in the video).
(ii) There is no change in the thermodynamic free energy of, e.g., socks [or students], if we rearrange them.”
Moreover, Moriarty made the point repeatedly during the debate with Thims that in his, and others' opinion, a
grouping of students is not a thermodynamic "system" (see Comment #7, Comment #99, and Comment #270 (the
latter outlines Thims' response to this particular criticism)). In short, according to Moriarty, the rule of spontaneity
criterion does not apply to human interactions, e.g. love the chemical reaction, and there is no change in Gibbs free
energy when a system of students rearranges over time (when plotted out on a free energy map or extent of reaction
diagram)? Moriarty seems to have issue with the logic that humans may be considered simply as obeying the same
laws of physics as gas molecules (i.e. human molecules).

Winiarski's thermodynamics of love
In response to the comment, made by Thims, that Polish sociologist Leon Winiarski taught a course for six-years
(1894-1900), at the University of Geneva, themed on the postulate of hunger and love functioning as two forms of
thermodynamics potential; and how energy and entropy relate to this, using Clausius and Lagrange as course
material, Moriarty comments back with:
“If I understand you correctly, you *are* suggesting that the (romantic) relationships of groups of humans are
associated with a thermodynamic entropy (and other functions of state)! This is very worrying … you seem to be
making the same type[s] of fundamental error[s] pointed out in the essays of Frank Lambert.” [6]
In short, Moriarty believes that state functions do not apply to human systems.

Summary
In sum, Moriarty vocalized objections to the application of thermodynamics, chemistry, or quantum mechanics to the
study of human movement, bonding, and organization, as expressed in YouTube video commentary and in online
debate with American chemical engineer Libb Thims. Moriarty heavily criticizes Thims' human
thermodynamics/human chemistry thesis throughout the debate, repeatedly labeling it as "nonsensical
pseudoscience" in response to statements such as the following by Thims:
"Every single one day of rotation of the earth constitutes one Carnot cycle. Expansion stroke: Heat is added (daytime)
to the system (surface of the earth), the particles (human molecules) become active and expand outward, doing work
in the process (occupation); contraction stroke: heat is removed (nighttime) from the system (surface of the earth),
the particles (human molecules) begin to deactivate expanding inward (towards their bed), doing a reverse work in
the process. This is all basic thermodynamics."
The origin of the debate with Thims arose with Moriarty's contribution to a video on entropy (as part of the
University of Nottingham's Sixty Symbols YouTube project) during which he stated: [1]
“Concepts of entropy apply to gas molecules; you cannot say that a particular arrangement of students has a
thermodynamic entropy.”
In Thims' view, however, this statement is in conflict with the opinions of Austrian physicist Ludwig Boltzmann who in
1886 postulated that: "life is a struggle for entropy." [8]. Key elements of Thims' human thermodynamics "thesis" are
discussed in detail during the debate. As stated during the debate, Moriarty considers Thims' general view to be as
follows:
"Your [Thims’] laughable central premise is as follows: Well, a human is made of lots of atoms. Therefore a human is
just a big molecule. Big molecules will behave just like small molecules. Therefore I can apply all thermodynamic
principles to human 'molecules'."
(add discussion)

Education
Moriarty is professor at Nottingham University working in the field of nanoscience and previously taught a course in
thermal physics for six years.

See also
● Human thermodynamics (objections to)
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Morin, Edgar
In hmolscience, Edgar Morin (1921-) is a French philosopher noted, in sociological
thermodynamics, for being a Prigogine disciple who who in the 1970s outlined a
melting pot theory of sociology, using complexity theory, second law, entropy, disorder
and organization, cybernetics, among others.

Overview
In 1977, Morin, in his The Nature of Nature, used complex systems theory to theorize
about philosophy of mind and epistemology.
Morin, according to Luis Fernández-Galiano, is one of "Prigogine's disciples". [1]
Morin, supposedly, describes the views of those as Harold Blum and Jeremy Rifkin as
something extracted from the "thermodynamic vulgate". [1] The following is a
representative quote of Morin’s general view: [2]
“There is, in time, and always will be, a dimension of degradation and dispersion. No organized thing, no organized
being can escape degradation, disorganization, dispersion. No living thing can escape death. Perfumes evaporate,
wines sour, mountains flatten, flowers wither, living things and suns return to dust. All creation, all generation, all
development, and even all information must be paid for in entropy. No system, no being can regenerate itself in
isolation.”
Morin, known as the “sociologist of complexity theory”, has argued, particularly in his 1981 work, that organization
emerges out of disorder, and that the principle of organization works in direct opposition to entropy, in such a way
that organization constantly absorbs more and more energy, in order to become more dense, dynamic and
productive. [3]

References
1. Morin, Edgar. (1977). The Nature of Nature (La Nature de la nature) (pg. 73). Paris.
2. Fernández-Galiano, Luis and Carino, Gina (translator) (2000). Fire and Memory: On Architecture and Energy (pgs.
92, 113). MIT Press.
3. Korthals, Michiel and Bogers, R.J. (2005). Ethics for Life Scientists (pg. 23). Springer.
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External links
● Edgar Morin – Wikipedia.

Morowitz, Harold
In hmolscience, Harold J. Morowitz (1927-) is an American biophysicist noted for a
number of publications, beginning with his 1963 Life and the Physical Sciences, on the
topic of the use and application of thermodynamics in the study of biology, with focus
on the origin of life topic. Morowitz’ believes that life arose on earth by processes that
may be understood by considering the laws of chemistry and physics as applied to
complex adaptive systems. On the issue of thermodynamics and biology, he comments:
[1]
“The use of thermodynamics in biology has a long history rich in confusion and rampant
with attempts to use equilibrium constructs under nonequilibrium conditions.”
Morowitz’ first attempt at alleviating this confusion was the 1970 book Entropy for
Biologists, originally seeded by a 1953 request by several distinguished kidney
physiologists, at the National Heart Institute, that a course in thermodynamics be
included in a new postgraduate training program, covering topics such as membrane
physiology, cellular energetics, and macromolecular configuration, among others. [2] Morowitz has been called the
“present-day grandfather of the application of thermodynamics to biology.” [9]

Teilhard | Gibbs free energy
In 2002, Morowitz, in his The Emergence of Everything, speculated on a Gibbs free energy interpretation of the work
of Pierre Teilhard on the emergence of mind from matter in terms of enthalpy (H) and bound energy or
transformation content energy (–TS).
[10]

Interdisciplinarity | Splitters
and lumpers
In 1979, on the so-called two cultures
interdisciplinarity fragmentation issue,
Morowitz had the following ripe words
to say: [11]
“The terms ‘splitters’ and ‘lumpers’
come from taxonomy, where the
An artistic rendition of Morowitz's 1979 take the so-called "splitters and lumpers
classifiers were separated into those
who liked to create new taxa because anti-interdisciplinarity mental divide dilemma". [12]
of small differences and those who preferred to coalesce categories because of similarities. The concept has found
wider applicability as knowledge in all fields expands. Specialists are confined to ever-narrowing domains while
generalists survey the immensity of information in an effort, one hopes, to find higher orders of structure. It is clear
that in the university and intellectual community ... the splitters are in command and the lumpers are in serious
disarray, unable to keep up with the output of printouts that are generated in such a variety of ways. It is saddening
to witness the loss of status of those engaged in integrative thought, for one sees in it the fragmentation of scientific
and humanistic disciplines.”
(add discussion)

McLean v. Arkansas
See main: Religious thermodynamics

In 1982, in the famous case of McLean vs. Arkansas Board of Education, on the debate of whether creation science
should be taught in public schools, Morowitz was designated an expert in biophysics and biochemistry and was
tasked with demonstrating that the origins of life did not violate the laws of thermodynamics. [3] The transcript,
available online, is a fairly humorous read. He states, for instance, in reference to creation scientists, that “they play
fairly fast and loose with the second law of thermodynamics.” [4]
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Entropy and the Magic Flute
Morowitz has a good sense of humor as is evidenced on the cover of his 1992
book Entropy and the Magic Flute, which shows a pied piper playing a magic
flute to the tune of the entropy indicating the equivalence of the following
formulas:

S = k ln W = dQ/T = - k Σfi ln fi ... black hole entropy
on the play of Boltzmann entropy (1900), Clausius entropy (1854), Gibbs
entropy (1901), and black hole entropy (1972), respectively; all of which
seemingly leading its followers (scientists) down a swirling black hole.

Boltzmann and biology
Morowitz recounts his late 1960s days of indexing, on 3 x 5 cards, his book on
thermodynamics and biology, noting how the name “Boltzmann” began to pile
up. Seeing this, he realized how he knew so little about such a scientist whose
name figured so prominently in the science of thermodynamics. This led him
on a pilgrimage, as many scientists have done, to the famous Boltzmann
tombstone at the Vienna Central Cemetery, where inscribed in stone above
Morowitz' 1992 book Entropy and the
the bust of Boltzmann is the formula S = k ln W. [8]
Magic Flute, showing various entropy

Education

formulations.

Morowitz completed his BS in physics and philosophy in 1947, his MS in physics in 1950, and PhD in biophysics in
1951 all at Yale University, after which he became a professor of molecular biophysics and biochemistry at Yale until
1986. In 1988, he became a professor of biology and natural philosophy at George Mason University. Since 1987, he
has been associated with the Santa Fe Institute. [5]

Religion
In his 2002 book, The Emergence of Everything, having the alternative title Twenty-Eight Steps from the Beginning to
the Human Spirit, written at the age of 75, Morowitz seems to have "found god" expounding on what seems to be a
new-found religious view. In particular, negating his earlier 1982 separation of religion and science court testimony,
he now argues that one can know god through the study of emergence. Morowitz argues in favor of a theory of god,
and of free will, volition, and consciousness, in an attempt at a sort of ill-fated, thermodynamics-based, poetic-type
religious philosophy, with aims to reconcile the two (religion and science). [6] Yet, then again, in what seems to be a
second mental back-flip on his 2002 ideas, he co-authors the 2005 article "Intelligent Design Has no Place in the
Science Curriculum", arguing that religion and science cannot go together. [7]
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Morphology
In science, morphology is the study of the
“form, formation, and transformation of
organisms”, as originally defined by German
polymath Johann Goethe, a variant of which
would later come to be known as the theory of
"evolution" as popularized by English
naturalist Charles Darwin. [5] Morphology,
said another way, is the study of form
similarity, change, and development in
animated species.

Overview
In 8AD, Roman poet Ovid, published his
mythological hexameter poem
Metamorphoses; some of which is found in
Goethe’s “ECHO cypher” of his Elective
Affinities. In 1784, Goethe initiated the subject
of comparative morphology when he
discovered the human intermaxillary bone, a
Goethe's 1784 illustrations of the comparative morphology of an animal
and a human, showing that they both possess an intermaxillary bone, and
bone thought to be unique to lower animals
only and not to be found in humans. This year thus both must have morphed (Goethe's term) or evolved (Darwin's term)
or thereabouts marks the point when Goethe from a common original form. [4]
began serious searching for a scientific
principle that could explain the commonality of form change and development across all species of plants, animals,
and humans.
In a handwritten note to his Morphology, Goethe defines the subject as follows: [1]
“Form is a thing in motion, in the process of becoming, of passing away. The study of form is the study of
transformation. The study of metamorphosis is the key to all the signs of nature.”
Between 1817 and 1824 Goethe published essays on morphology and general scientific topics in two series. [2] In his
Zur Morphologie (On Morphology), Goethe declared his preference for the idea of Trieb (drive) as representing the
developmental dynamic of living nature, in contrast to Kraft (force), which indicated a material principle that could
not explain organization. [3] German physician-physicist Hermann Helmholtz, in his essay “On Goethe’s Scientific
Researches” (1853), surmised that Goethe’s studies of comparative botany and comparative anatomy led him to “a
happy glimpse of an all-pervading law” of the conception that the differences in the anatomy different animals or
morphology of different plants are to be “looked upon as variations from a common phase or type, induced by
differences of habit, locality, or food.” American comparative literature scholar Stefani Engelstein (2008), argues that
Goethe's "The Metamorphosis of Plants" (1790), "Metamorphosis of Animals" (1806), and Elective Affinities (1809)
are to be viewed as a three-part treatise on metamorphology or studies on the similarities of form. [1]
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48). University of Chicago Press.
4. (a) Goethe, J. W. v. (1784). Dem Menschen wie den Tieren ist ein Zwischenknochen der odem Kinnlade
zuzuschreiben (An Intermaxillary Bone is Present in the Upper Jaw of Man as well as in Animals). Sämtliche Werke 2:
530-545.
(b) From: Goethe, 1784 and 1817; Plate I & Plate IX, original drawing by Waitz.
(c) Filler, Aaron G. (2007). The Upright Ape: A New Origin of the Species (Figure 2-2: Goethe’s Proof of the Human
Intermaxillary bone). New Page Books.
5. (a) Goethe, Johann. (date). Publication, in: WA, VI, 293.
(b) Wells, George A. (1967). “Goethe and Evolution” (abs), Journal of the History of Ideas, 28(4):537-50.

Further reading
● Mayer, Alfred M. (1878). "On the Morphological Laws of the Configurations Formed by Magnets Floating Vertically
and Subjected to the Attraction of a Superposed Magnet; with Notes on Some of the Phenomena in Molecular
Structure Which These Experiments May Serve to Explain and Illustrate." American Journal of Science, 16: 247-256.
● Iguchi, Nobuhiro and Nishihara, Tadashi. (1996). “Analysis of Environmental Morphologies Using Psychological
Entropy.” Department of Mechanical Engineering.

External links
● Morphology (biology) – Wikipedia.

Morris, Henry
In hmolscience, Henry Morris (1918-2006) was an American civil engineer and
hydraulics engineer notable, in religious thermodynamics, for being one of the first to
adamantly invoke the laws of thermodynamics, particularly the second law, to argue
that evolution is impossible. [1]

Thermodynamics | Creationism
In 1946 Morris wrote his first evolution debunking themed book entitled That You
Might Believe, which was enlarged and republished in 1951 as The Bible and Modern
Science. In the years to follow, he seems to have fortified his stance by incorporating
the classic second law argument into his arguments in support of creationism. In his
1974 book The Troubled Waters of Evolution, for instance, Morris states: [2]
“There is firm evidence that evolution never could take place. The law of increasing
entropy results in an impenetrable barrier which no evolution mechanism yet
suggested has ever been able to overcome. Evolution and entropy are opposing and mutually exclusive concepts. If
the entropy principle is really a universal law, then evolution must be impossible.”
Similarly, in 1985 he stated “the second law of thermodynamics says that everything tends towards disorder, making
evolutionary development (ordering) impossible.” In 1996, in attempting to use thermodynamics to argue that God
created the universe, Morris stated: [3]
“The second law (the law of decreasing available energy, as the universe heads downward toward an eventual ‘heat
death’ with the sun and stars all burned out) tells us that there must have been a primeval creation, or else the
universe would already be ‘dead’! The first law (law of energy conservation) tells us that no energy is now being
created, so the universe could not have created itself. The only scientific conclusion is that ‘in the beginning God
created the heaven and the earth’ (Gen. 1:1).”
In short, Morris is attempting to use thermodynamics to justify the Heliopolis creation myth as described in Ra
theology, the precursor to Genesis version of creation myth.

Education
Morris completed his BS in civil engineering in 1939 from Rice University, his MS in hydraulics in 1948 and PhD in
hydraulic engineering in 1950 from the University of Minnesota.

References
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2. Morris, Henry. (1974). The Troubled Waters of Evolution (pgs. 110-11). Creation-Life Publishers.
3. (a) Morris, Henry M. (1996). “The World and the Word”, Back to Genesis, 93.
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Further reading
● Morris, Henry. (1978). “Thermodynamics and the Origin of Life: Part I” (Ѻ), Acts & Facts, 7(3).
● Gish, Duane. (1978). “Thermodynamics and the Origin of Life: Part II” (Ѻ), Acts & Facts, 7(4).

External links
● Henry M. Morris – Wikipedia.

Morrisseau, Norval
In hmolscience, Norval Morrisseau (1932-2007) was a Canadian aboriginal-themed
artist note for his 1988 painting entitled “Human Molecule”, shown below:

showing a human superimposed on a fish and a bird, supposedly giving a visual impression of, possibly, a mixture of
thinking or views on evolution, modern science, and spiritualism associated with American Indian religion, giving one
artist's impression of what the concept of 'human molecule' implies.

References
1. Human Molecule (1988 acrylic on canvas) – Authentic Norval Morrisseau Blog.

External links
● Norval Morrisseau – Wikipedia.

Morrow, Andrew
In hmolscience, Andrew William Morrow (1961-) is an American chemical engineer
noted for his self-originated 2006 philosophy that people are ‘mosaics of atoms with a
mind’ and that being aware of this atomic reality, one should attempt to see the
reactions of one’s fellow human beings to oneself, so to see if further insight can be
found. [1] Morrow's philosophy is centered around the connection between atoms,
life, and mind; such as is captured 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.”
In which he speculates on how the internet is making the world more open and privacy
less concealed.

Thermodynamic philosophy
In 2006, Morrow outlined an advanced intelligence perspective philosophy, using a
mixture of atomic-logic and thermodynamics, on how to conduct one's self: [2]
“Start with atoms and thermodynamics and to slowly zoom back out to the millimeters-to-miles distance regime [as a
Martian might see us on Earth] and examine the world in which [you] live with a fresh perspective based strictly on
well-established, non-controversial scientific knowledge [and] use this information as a foundation upon which [to]
decide how to spend the remainder of [your] lifetime.”
In this logic, Morrow states that his intention in publishing his views is for the reader to see the world through eyes
unclouded by hate, fear, or other human emotion, so to observe our world, to evaluated our nature, our nurture, and
our behavior, in such a manner that chemical reality based thermodynamic-perspective world-view will empower the
reader and further probe the mystery of existence.
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In this end, to to dig out a framework philosophy, Morrow states that he “will ignore the vast mathematical
complexity of thermodynamics and focus on the philosophical implications of its ‘laws’.”

Sustainability
In 2010, Morrow began working on a sustainability population model, which he calls "perinatal lottery sterilization",
as a way to use modern science to avoid Unsustainable World Population. He argues that some humans should be
sterilized at infancy or even someday soon in utero as determined by lottery for the purposes of adult education and
promotion of otherwise voluntary population stabilization.. He is in the process writing a book on a larger theme he
calls Thermostat for Thermonuclear War, which he hosts at Thermo4Thermo.org. The work takes the approach of
scientific materialism with an emphasis the triad of Atom, Life and Mind (ALM) and with some aspects of human
thermodynamics. [3]

Education
Morrow completed his BS in chemical engineering in 1983 at the Rensselaer Polytechnic Institute, New York. [3] His
occupation since has been as a computer engineer / computer programmer. One of his teachers was Hendrick Van
Ness.
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1. Morrow, Andrew M. (2009). “A Proper Dichotomy”, EoHT discussion post, Sep 08.
2. Morrow’s ‘worldview’ (thermodynamics and atomic systems) – Amorrow2.Wikidot.com.
3. Morrow, Andrew W. (2010). A Periodic Table of Civics , later renamed to "Einstein's Headche",
(Thermo4Thermo.org). Ishi Press. (yet to be released)

External links
● Andrew Morrow – AWM's wordpress.com collection - see Privacy Singularity and Zoom Tunnels

Moses
In religio-mythology, Moses (CR:50), from the
Hebraization of Egyptian mes, “son”, or mesu
“be born” (Ѻ); variant of Rmssu meaning “son
of Ra”, the root of Rameses, the name of
eleven Egyptian kings of the New Kingdom
(1550-1077) — the most important of these
were Rameses II (1303-1203BC) the who
campaigned against the Hittites and also built
several great monuments, and Rameses III
(1217-1157), whose long reign saw the decline
of Egyptian power, who defended Egypt from
the Libyans and Sea Peoples (Ѻ) — is [add]
Moses, in short, is a mythological
aggregate anthropomorphized divinity, of the
Roman monotheized Egyptian theology, i.e.
the de-deificationized Heliopolis-MemphisHermopolis-Thebes model of creation,
commonly envisioned, in Christianity, as the
purported author of the Pentateuch, the first
five books of the Christian Bible, or, in Islam,
Artistic renditions of Moses, his origin, and his miracles.
one of the prophets, preceding Muhammad.

Confessions | Commandments
The 500BC story of Moses receiving the Ten Commandments on Mount Sinai (Ѻ), aka Moses’ mountain, is a
monotheistic transcription-rewrite of Egyptians receiving the 42 Negative Confessions in the 3,100BC period of the
formation of the 1st dynasty Egyptian state from the forty-two nodes (cities) and their respective nodal gods—one
god presiding over each sin in the afterlife limbo Judgment Hall—following the rebirth of the pharaoh, Osiris, or
individual personal soul out of the conceptually arisen rebirth burial mound (or pyramid).

Mythology | Dissection
In 1880, American agnostic-atheism promoter Robert Ingersoll published his Some Mistakes Moses, wherein opens to
the following: [2]
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“For many years I have regarded the Pentateuch simply as a record of a barbarous people, in which are found a great
number of the ceremonies of savagery, many absurd and unjust laws, and thousands of ideas inconsistent with
known and demonstrated facts. To me it seemed almost a crime to teach that this record was written by inspired
men; that slavery, polygamy, wars of conquest and extermination were right, and that there was a time when men
could win the approbation of infinite Intelligence, Justice, and Mercy, by violating maidens and by butchering babes.
To me it seemed more reasonable that savage men had made these laws; and I endeavored in a lecture, entitled
‘Some Mistakes of Moses,’ to point out some of the errors, contradictions, and impossibilities contained in the
Pentateuch.”
In 1975, Lloyd M. Graham argued that Moses was fashioned after the Syrian Mises and that his laws were fashioned
after Hammurabi's code (Ѻ), a Babylonian law code, consisting of 282 laws, of ancient Mesopotamia, dating back to
about 1772 BC. [11] In 1939, Austrian psychologist Sigmund Freud, in his Moses and Monotheism, argued that Moses,
was a real person, but was not Hebrew, but actually born into Ancient Egyptian nobility and was probably a follower
of the pharaoh Akhenaten, Egypt’s first monotheist. [8] In 2000, American religio-mythologist Gary Greenberg, in his
101 Myths of the Bible, argues that Moses’ birth is similar to the Mesopotamian legend of the birth of Sargon I
(2300BC), but most logically modeled on the hiding of Horus the child by his mother Isis on a floating island, after Set
had killed Osiris (Horus’ father), a story from Egyptian literature concerning the “right to rule” Egypt. Greenberg, also,
to note, cites the 300BC writings of Egyptian Manetho, a priest, who discusses an Egyptian priest named Osarseph,
who sized the Egyptian thrown, later changing his name to "Moses". [5] German scholar H. Gressmann, building on
the earlier work of E. Meyer, supposedly, also argued along similar lines, namely that Moses’ birth is a legend of the
promised child exposed and rescued, paralleling most with Sargon of Akkad. [7]
In 2006, Robert Paul, in his Moses and Civilization: the Meaning Behind Freud’s Myth, makes connections
between pharaonic model of Horus and Moses. (Ѻ) In 2006, writer Zoltan Kokai-Kuun surmised that Moses was a real
person who borrowed the Ten Commandments from model of Horus the “supreme lawgiver, the ruler of a united
kingdom, from whom the pharaohs descended. (Ѻ) In 2008, German jurist and former Islamic theologian Sven
Kalisch, gave his researched opinion that Muhammad never existed and admitted doubts on the historical existence
of Jesus (god-Horus/Osiris), Moses, Abraham (father Ra son of Nun), and other so-called prophets of the Islamic,
Christian, and Jewish traditions. [4] In 2009, American religion deconverter scholar Christopher Redford cites
Ingersoll’s Some Mistakes of Moses, in his video 2.3 Deconversion: Other Christians (Part 2) (Ѻ), supposedly as a
counter-antidote for Israeli physicist and religion + science reconciler Gerald Schroeder’s The Science of God . [3]

Etymology
American religio-mythologist Gary Greenberg argues the name Moses has something to do with being born or “born
of”, from the Egyptian word “msy”, meaning “is born”, such as found in the pharaoh claiming divine origin names:
Thutmose (Thoth is born) or Ramose (Ra is born). [5] In 2015, Greenburg commented the following about who he
presently considers Moses to have been: [12]
“Re Moses, as I try to show in The Moses Mystery aka Bible Myth, Moses was an actual person who was a high priest
in the court if Akhenaten and an adopted brother. His adopted status gave him a claim on the royal throne and when
the royal blood line came to an he waged a military campaign to reinstate Atenist religion. Culturally, he identified
himself with Horus, as all pharaohs were Horus. His biblical birth story draws on Horus Myths.”
American Jewish studies professor Rivka Ulmer, citing the 25AD work of Hellenistic Jewish philosopher Philo (Mos.
1.4:17), notes that the Egyptians called water “mou” and those who are saved
“eses”. [6]

Horns
In 1505, Italian artist Michelangelo made a statue of Moses, depicted with
horns on his head, based on a description in the Vulgate, Latin version of the
Bible. [9] In 1900, Christian mythology scholar and Jesus myth theory advocate
John Robertson argued that the horns of Moses have some connection to the
horns of Greco-Roman winemaking deity Dionysos, or “Bacchus” as the Romans
called him, who was worshiped as a young bull, and Dionysos as a bull; and or
how in the Hebrew language the word keren can mean either “horn” or “ray”,
the latter having a solar ray connotation. [10]

Bacchus
In the pre-Rosetta stone years, before 1820s, a number of scholars made
connections between the person Moses and the Roman god Baccus. In circa
1750, French thinker Voltaire, citing both Vossius and Huet, concluded, among
other things, that Moses was a re-write of the Roman god Bacchus (worship
period: 400BC-400AD). [1]

Michelangelo's 1505 statue of Moses,
showing him with horns, which grew
after coming down from the
mountain, following a talk with God.
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In circa 1810, French writer Charles-Antoine-Guillaume Pigault-Lebrun (1753-1835), in his Doubts of Infidels, states:
[1]
“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.”

Quotes
The following are related quotes:
“Moses did not exist.”
— Ludwig Wittgenstein (1953), Philosophical Investigations (Ѻ)

See also
● God does not exist | Pierre Laplace (1802)
● Noah did not exist
● Adam and Eve did not exist
● Abraham did not exist | Libb Thims (2005)
● Moses did not exist
● Buddha did not exist
● Jesus Christ never existed | Napoleon Bonaparte (1815)
● Muhammad did not exist | Robert Spencer (2012)
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Moss, Fred
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In psychology, Fred A. Moss (1893-1966) was an American psychologist noted for his theory of
“drives” and “resistances” in the dynamics of animal behavior as outline, in terms of eightprinciples, in his 1923 PhD dissertation “A Study of Animal Drives”. [1] Moss’ PhD, was the first
PhD ever awarded at the department of psychology at George Washington University. [2] Moss
later went on to receive an MD from George Washington University and is famously known as the
creator of the MCAT, the medical school admissions test that served as a forerunner of numerous
aptitude tests such as the SAT. [3]
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(b) Young, Paul T. (1936). Motivation of Behavior – the Fundamental Determinants of Human and Animal Activity, (ch.
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2. About Us (see: History) – Department of Psychology, George Washington University.
3. MCAT history: in 1928, to curb the issue of the near to 50% dropout rates at medical schools, Moss and his
colleagues developed the "Scholastic Aptitude Test for Medical Students" consisting of true-false and multiple choice
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scale varied from different test forms.

Motion
In science, motion is defined as the movement of a body through
a distance of space, at a constant velocity, or at an accelerated
speed, in an inertial reference frame.

History
In circa 350BC, Greek philosopher Aristotle, who considered the
earth to be spherical, albeit stationary and at the center of the
The three basic modes of molecular motion, as
universe, explained motion as the realization of the specific
originally described by Rudolf Clausius. [4]
nature of a specific body, with natural motion defined as the
tendency of a body to seek its natural place, and with the all bodies conceptualized as being comprised of four
elements: earth, water, air, fire, each of decreasing density, respectively. [1] In regards to the element fire and
motion, according to Aristotle:
“For any two portions of fire, small or great, will exhibit the same ratio of solid to void; but the upward movement of
the greater is quicker than that of the less.”
Hence, denser elements tend to rise; lighter elements fall;
earth is the heaviest element; fire the lightest. In Aristotle's
time, according to his own account, all pre-Socratic
philosophers, including the school of the atomic theorists,
Leucippus (c. 440 BC) and Democritus (c. 460–370 BC),
believed in a flat earth universe. [2]
In 1687, English physicist Isaac Newton introduced the
laws of motion, in the form of three equations (first law of
motion, second law of motion, and third law of motion),
according to which motion was the result of causative
"forces". [3]
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See also
● Perpetual motion
● Perpetual motion of the
first kind

● Perpetual motion of the
second kind
● Perpetual motion of the
living kind
● Induced movement

External links
● Motion (physics) – Wikipedia.

Motive force
In science, motive force is the conjunction term referring to the force or forces that cause something to move or, in a
sense, the force that induces motor action. Its use can be found in terms such as electro-motive force, proton motive
force, among others. Related or near synonymous terms might include motive power, mechanical effect, or motor
factor. In 1833, English mathematician John Herschel argued that heat is the motive force powering not only people
but the planet. [2] In 1900, Austrian psychologist Sigmund Freud, in his On Dreams, a more concise, accessible version
of his The Interpretation of Dreams, published shortly thereafter, argued that repressed wishes function as the
“motive force” in dream formation. [3]
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Motive power
In thermodynamics, motive power refers to the work energy associated with lifting a weight through a height.

Overview
In 1690, French engineer Denis Papin, in his “A New Method to Obtain Very Great Motive Powers at Small Cost”,
which contained the first prototype design a steam engine, used the term "motive power" [2]
In 1824, French physicist Sadi Carnot, in his On the Motive Power of Fire, employed the term as follows:
“We use here the expression motive power to express the useful effect that a motor is capable of producing. This
effect can always be likened to the elevation of a weight to a certain height. It has, as we know, a measure, the
product of the weight multiplied by the height to which it is raised.”
In equation format, if this "motive power" were taken as the measure of this "useful effect" done in one cycle, Carnot
would have been referring to work, in modern terms:

If, however, he were referring to the amount of this "useful effect" done by a heat engine for a number of cycles, say
in one hour, then he would be referring to motive power as "power" or rate of work done per unit time:

which would have been equivalent to the number of pounds of water the steam engine could pump or lift out of a
flooded mine in a specific amount of time.
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Motl, Lubos
In human thermodynamics, Lubos Motl (1973-) is a Czech-American theoretical
physicist (string theory) and black hole thermodynamicist noted for his outspoken
objectionable views on the view of people as human molecule and the related
governing subjects of human chemistry and human thermodynamics, made in 2010
commentary on a number of Human Chemistry 101 videos on American
electrochemical engineer Libb Thims’ YouTube channel.

Hirata
Motl considers American astrophysicist Christopher Hirata’s circa 2000 theory of
human chemical thermodynamics of equilibrium adjusting mating reactions of various
initial state male-to-female ratio of college student bodies to be “a joke”, not to be
taken seriously. [1]

Thermodynamics of humans
Motl is of the general opinion, in regards to the applicability of thermodynamics to humans, that that the
“thermodynamics of human relationships is bullcrap.” [2] What is curious, however, in Motl’s objections, is that he
has published previous work on black hole thermodynamics, statements of which contradict his statements in
regards to humans, as though thermodynamics is applicable to black holes, but not to humans. He is thus the
example of the paradoxical philosopher, i.e. one who used contradictory phrases and statements in argument. To
exemplify, when confronted with the derisive view that the laws of thermodynamics govern human relationships and
human activity, Lubos commented in hasty objection to the work of American electrochemical engineer Libb Thims,
that: [3]
“It is blatant absurdity to model laws governing human relationships using rules of thermodynamics, a set of rules
that only apply at the molecular level and human beings are NOT molecules.”
This statement (his capital use), however, contradicts Motl's previously stated 2003 views on how thermodynamics
applies to black holes: [4]
“Entropy defined statistically [S = k ln W] as the logarithm of the number of microstates always behaves in the same
approximate thermodynamic way if the systems become large, and black holes are no exception.”
This paradoxical contradiction of views, i.e. stating in 2003 that black holes are not except from the second law as
compared to his 2010 statement that humans are exempt from the second law, is sort of akin to the "double blind
placebo effect", being that: (a) theorizing objectively on something external to oneself, e.g. the thermodynamic
behavior of bacteria or black holes, tends to have no observer bias, for the most part (unless say the theorizer is
being funded by an entity with ulterior interests in mind, which tends to skew results and conclusions), but (b)
theorizing objectively on oneself may very well often tend to lead to skewed thinking, e.g. Motl switching his choice
of words to "rules of thermodynamics" (in arguing against thermodynamic human modeling), from his standard "laws
of thermodynamics" in his journal articles on black hole thermodynamics. In other words, for black holes Motl
becomes objective and not subject to observer bias, but when he thinks about how thermodynamics applies to
himself, he becomes mentally confused and contradicts himself, to conclude that no thermodynamics cannot be
scaled up as systems become large (such as in human societies). In any event, Motl goes on conclude his opinion by
stating that: “human beings are NOT molecules, they are composed of molecules”; that people “aren't giant
molecules”; that human relationships are governed mostly by human psychology” (not thermodynamics); that one
must be “senile or crazy to believe this nonsense”. [3]

Note
In 2007-2008, Lubos was promoting some type of grandiose “new theory of thermodynamics” having something to
day with the arrow of time, and seems to (a) have come across as presenting “strange ideas regarding
thermodynamics” and (b) developing a reputation as some type of aggressive, derisive, on the attack troll of sorts, as
summarized by Swedish high energy nuclear physicist Sabine Hossenfeld. [5]

Education
Motl completed his MS at Charles University, Prague, and his PhD at Rutgers University (2000), after which he
became a Harvard Junior Fellow (2001–2004) and assistant professor (2004–2007) at Harvard University, where he
taught courses on physics. It was during his years at Harvard that Motl started his blog, "Luboš Motl's Reference
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Frame", some of which is still hosted on Harvard's servers. In 2007, he left Harvard and returned to the Czech
Republic.
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External links
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Motor factor
In psychodynamics, motor factor is the amount of force or the measure of the demand for work which the pressure
of an instinct represents. [1] In 1915, Austrian psychologist Sigmund Freud, in his “Instincts and their Vicissitudes”,
was employing the term; likely on the model of the thermodynamic terms “motive force” or the earlier 1690 term
motive power.
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Movement
In science, movement refers to a body of mass or matter moved through a distance of space.

Overview
One of the first to question human movement was German human chemistry founder Johann Goethe who in 1790
answered the question in poetic riddles: [1]
“Why are people busily moving? For food they are seeking, children they would fain beget, feeding them well as then
can. Traveler, mark this well, and, when thou art home, do thou likewise! More can no mortal effect, work with what
ardor he will.”
In his 1809 Elective Affinities, however, he correctly explained that humans are large evolved chemicals that move
due to the force of chemical affinity. This translates, according to the 1882 Helmholtz affinity-free energy relation, to
the effect that humans move along decreasing Gibbs free energy gradients or paths. In a modern human molecule
sense, the question can be further resolved by asking “why are the atoms and the molecules of the universe or rather
on the surface of the earth, busily moving?” Terms that attempt to answer this include: induced movement and
mechanical action. Defunct theories of movement include: perpetual movement or perpetual motion. A related term
is "Brownian motion", which was explained by German-born American physicist Albert Einstein via thermodynamics.

See also
● Library walk problem
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Moving order
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In science, moving order, or "bewegliche ordnung" in the original German, is term found in German polyintellect
Johann Goethe’s 1795 poem “Metamorphosis of Animals”, the followup to his “Metamorphosis of Plants” (1790),
referring to his evolution theory (metamorphosis) view that each creature, e.g. chemical, plant, or animals, is but a
pattered gradations of one harmonious whole, i.e. that forms are patterns of relationships within an organized
whole. [1]
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Mpemba, Erasto
In thermodynamics, Erasto Mpemba (1950-) is a Tanzanian, African amateur scientist
noted for his circa 1962 observation that “warm-freezes-faster” in respect to ice cream
making, about which he began to query people for an answer, eventually finding
physics professor Denis Osborne, who published an article in 1969 with him on this
phenomenon.

Overview
See main: Mpemba effect

In 1961 (age 7) (Ѻ) or 1963 (age 9) (Ѻ), Mpemba, while making ice cream, noted the
phenomenon—also commented on by Aristotle, Roger Bacon, Francis Bacon, and Rene
Descartes—that “warm-freezes-faster”, meaning that if he heated his water (or cream)
before freezing, he could make ice cream faster. Mpemba told his teachers about this,
who at the time, supposedly, laughed at him.
In 1966, Mpemba entered into Magamba Secondary (High) School, where he had a
chance meeting with noted physics professor Denis Osborne from the University College in Dar Es Salaam. After an
Osborne lecture, Mpemba boldly asked the physicist:
“If you take two similar containers with equal volumes of water, one at 95°F and the other at 212°F and put them into
a freezer, the one that started at 212°F freezes first. Why?”
In 1969, Osborn co-authored with Mpemba this experimental phenomena, which thereafter became dubbed the
Mpemba effect, i.e. the hot-begets-cold-quicker phenomenon, that lays question to Newton's law of cooling, one of
the supposed big seven paradoxes of thermodynamics. [1]
By 1972, Mpemba was considered a noted expert, so to speak,
on rate of cooling theories. [2]

Education
In 1979, Mpemba was associated with the College of African
Wildlife management, Moshi, Tanzania. [3]
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Videos
● Anon. (2013). “The Mpemba eﬀect: Erasto Mpemba and Denis Osborne” (Ѻ), Royal Society of Chemistry, Jan 10.

External links
● Erasto Mpemba (Spanish → English) – Wikipedia.
● Erasto Mpemba – AfricaOurAfrica.com.
● Who was Erasto B. Mpemba? (chemistry) – Wiki.Answers.com.

Mr. Carbon Atom
In hmolscience, Mr. Carbon Atom is an educational character conceived by
English biological scientist Mark Janes in 2009 consisting of a black suit and
top hat on which various medallions of atomic properties of the carbon atom
are placed, so as to signify that the human being is a “gigantic carbon atom”.

History
In 1993, English biologist Mark Janes completed chemical engineering
coursework in thermodynamics, fluid mechanics, and heat transfer, among
other subjects, at the University of Manchester Institute of Science and
Technology. In the years to follow, Janes began to study biology and
pharmaceutical sciences. In 2002, at the age of 29, from Janes’ online
biography, he states: [1]
“I bought my first house. This changed my life and gave me a unique ability to
design my environment to tailor my eccentric and complex needs alone. I had
all the space I needed to develop intellectually. I could make my house the
pallet and canvas for my scientific ideas. I produced my work as posters which
I could line the inside of my house with, and therefore constantly review the
material. Hence this is ‘my cell, the primary Lyme Avenue installation. It was
at this juncture that I had identified the possibility of an amplification
phenomenon in nature through Carbon 12. I also embraced electronegativity
as a model of my own desires and reactivity. I could see and feel physics in my
everyday life. The ideas started to flow and I became manically focused. I also English biologist Mark Janes dressed up
realized that there appeared to be a conservation process in nature, which
as "Mr. Carbon Atom" to exemplify that
he is a type of amplified carbon atom.
produced organisms from quantum and nuclear carbon atomic origins.”
In circa 2006, Janes began to develop his “carbon entromorphology” theory in which a person is viewed as a type of
‘amplified atom’ or ‘gigantic carbon atom’, with wave and particle properties, and in which the logic of
thermodynamics, particle physics, and other atomic modeling principles apply to explain behaviors of humans. In
2009, on a whim invitation to a Halloween party, dressed up a “Mr. Carbon Atom” (adjacent), which was a hit,
decorated with the various atomic orbitals and properties of carbon; which resulted in a follow-up 2010 video on Mr.
Carbon Atom. In his own words:
“Towards the end of 2009 I came up with the idea of ‘Mr Carbon Atom’. I had a suit made which allowed me to put
symbols on my body to show the mirror image of myself to that of atomic carbon anatomy. It allowed me to
demonstrate how atomic physics is all around us defining every moment of our lives.”
(add discussion)

Note
Janes’ appeal to the hard physical sciences to explain biology, and his conception of Mr. Carbon Atom, is similar to
American zoologist William Patten’s 1919 attempted to outline 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 chemistry, physics, and astronomy; wherein he
defined a person as "Mr. Molecule". [2]
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Mr. O
In hmolscience, Mr. O (c.1980-) (IQ=136±) (DN:1), aka Andrew Maxwell, identity
concealed per military reasons, is a Scottish American strong theistic philosopher noted
for his 2015 participation in the Atheism Reviews discussion and debate channel.

Religion
Mr. O is a Trinitarian Christian, who believes in the existence of god based on
ontological, teleological, and cosmological arguments; is heavily influenced by science
of mind, consciousness, and theological belief the beginning of the universe (first
cause); and can be classified as a “theistic evolutionist” or creation evolutionist, who
believes that science and spiritual contemplative practices need not be at odds. He
believes that science and religion are comparable, almost as a covalent bond. He
believes in subjective experience in a closed energy system; believes that: biology,
physics, and all sciences are correct. [1]

Influences
Influential thinkers to Mr. O, include: Alvin Plantinga, Thomas Nagel, John Lennox, Sam Harris, William Craig, C.
Stephen Evans, Michio Kaku, Bart Ehrman, Neil Tyson, Gary Habermas, John Locke, William Paley, C.S. Lewis, Albert
Einstein, Gottfried Leibnitz, George Ellis, Michael Ruse, and Leonard Susskind.

Antagonists
Mr. O is averse to the following thinkers: Richard Dawkins, Gerald Massey, (add)

Quotes
The following are representative quotes:
“Having Duck Dynasty speak for Christian thought is like Ken Ham speaking for scientific reasoning.”
— Mr. O. (2015), commentary on the 20 Mar 2015 Phil Robertson Vero Beach Prayer Breakfast Speech (Ѻ) (V), Apr 9

“I'm more of a George Ellis, Leibniz, Thomas Nagel, Michael Ruse, Susskind, Plantinga type. I believe in cosmology,
Platonism, natural theology, evolutionary biology, and epistemic ontology. I'm no YEC and mad ‘dumb Christian’.
Dawkins is a joke to say it kindly.”
— Mr. O. (2015), commentary on general debate prerogative, Apr 9
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Further reading
● Maxwell, Andrew. (2005). “Condi oned Response Consciousness” (Ѻ), Journal of Human Thermodynamics, 192):1320.
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● Andrew Maxwell (about) – HumanThermodynamics.com.
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Transition note
This completes volume five 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 six:
Hmolpedia, Volume 5 (Is-Mr)
Hmolpedia, Volume 6 (Ms-Ra)
The key point to remember from volume five is the mythological roots of the term “moral”, i.e. arrival of the goddess
of death “Mor”, per reason that the modern people still conceptualize “right” or “wrong” actions via this brand of
mythological language, rather than the modern correct non-mythological “natural” (dG<0) or “unnatural” (dG>0)
language of chemical thermodynamics.

