“Every university should have a Department of Applied Greek and a
complementary Department of Humanized Physics, and the benefits of
these departments also should be extended as freely as is practicable
to those who need them most, that is, to those whose main work is in
another field.”
— Edwin Slosson (1910), Great American Universities

Copyrights

Hmolpedia

A-Z Encyclopedia of Human Thermodynamics,
Human Chemistry, and Human Physics

LuLu

Hmolpedia: A-Z Encyclopedia of Human Thermodynamics,
Human Chemistry, and Human Physics

Volume 6

[Ms-Ra]
(pgs. 3445-4064)

All Rights Reserved © 2016 by Libb Thims
No part of this book may be reproduced or transmitted in any form or by any means, graphic, electronic, or mechanical,
including photocopying, recording, taping, or by any information storage retrieval system, for reasons other than
educational, commentary, or critique usage, without the written permission of the copyright holder.

Publisher/Distributor:
LuLu.com
ISBN-10:

0-9973844-5-X
ISBN-13:

978-0-9973844-5-1
Online version
EoHT.info

The 4,000th online article of Hmolpedia (eoht.info) was completed on 5 Jan 2015, a project started on 24 Dec 2007.

Version: 4,050-pages ONLINE to 6,496-pages PRINT set in 10-volumes (Mar 2016)

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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Mui, Andruin
In human thermodynamics, Andruin Mui (c.1986-) is a Dutch economist noted for his 2010 to
present work-in-progress semi-thermodynamics based theory of entrepreneurship (see: business
thermodynamics) and reality enhancement. [1]

Difficulties
A salient difficulties on Mui’s theory is that, although he cites Rudolf Clausius, the majority of his
energy and entropy statements are quotes from American organic chemist Frank Lambert, who
notably did so poorly in his senior level thermodynamics courses, at Harvard, that he was forced
to switch majors from physical chemistry to organic chemistry, and his energy dispersal theory of
entropy, which has numerous issues of its own.

Education
In 2010, Mui was associated with the Erasmus School of Economics, Erasmus University Rotterdam, Netherlands.

References
1. (a) Mui, Andruin. (2010). “Entrepreneurship: the Act of Enhancing One’s Realty”, European Regional Science
Association, 50th congress (abs), Jönköping, Sweden, 19-23 August.
(b) Mui, Andruin. (2012). “Linking Micro-Level Entrepreneurial Action and Macro-Level Economic Progress: the
Interdisciplinary and Multidimensional Domain of Entrepreneurship” (abs), Feb 23, Papers.SSRN.com.

Mulder, Gerardus
In science, Gerardus Mulder (1802-1880) was a Dutch organic chemist noted for []

Overview
In circa 1837, Mulder conducted an experiment, done on the advice of Swedish chemist
Jacob Berzelius, and results of which, as summarized by Scottish agricultural chemist
James Johnston (1846), were as follows: [1]
“Mulder examined the fibrin of blood, the albumen or white of the egg, and the gluten
of wheat. When these substances are dissolved in caustic potash, with the requisite
precautions, and the solution is then made slightly acid by the addition of vinegar, a
white precipitate falls, which Mulder collected and carefully analyzed. To this
substance, for certain theoretical reasons, he gave the name of protein. It was free
from sulphur and phosphorus,—both of which are contained in the albumen of the egg
and the fibrin of the blood. It consisted of carbon, hydrogen, nitrogen, and oxygen only,
and was represented by him by the formula: C40 H51 N5 O12.”
In modern terms, with the addition of sulfur and phosphorus, what Mulder found in his elemental analysis of
common proteins, is that nearly all proteins have the following 6-element empirical formula: [2]
C400H620N100O120P1S1
This may have had some type of influential connection to the Hill order based CHNOPS model of protoplasm (living
substance).

Protein etymology
In a 10 Jul 1838 letter from Jacob Berzelius, sent to Mulder on namesake suggestion, Berzelius stated:
“The name protein that I propose for the organic oxide of fibrin and albumin, I wanted to derive from Greek word
πρωτειος [primacy], because it appears to be the primitive or principal substance of animal nutrition.”
Mulder went on this suggestion and used the name in his 1838 publication “On the Composition of Some Animal
Substances” assigned the name “protein” for the organic oxide of fibrin and albumin.

Animal | Vegetable life debate
Mulder’s discovery was said to have sparked a heated debate between the so-called difference between "animal life"
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and "plant life" or vegetable life.

References
1. Johnston, James F.W. (1846). “Introduction”, in: Leibig’s Question to Mulder Tested by Morality and Science
(translator: P.F. H. Fromberg; Introduction, pgs. iii-vii). Blackwood.
2. Mulder, Gerardus. (1839). “On the Composition of Some Animal Substances” (abs) ("Ueber die Zusammensetzung
einiger thierischen Substanzen"). Journal für Praktische Chemie, 16: 129–152.

Further reading
● Mulder, Gerardus J. (1846). Leibig’s Question to Mulder Tested by Morality and Science (translator: P.F. H.
Fromberg; Introduction by: James F.W. Johnston). Blackwood.

External links
● Gerardus Johannes Mulder – Wikipedia.

Muller, Anthonie
In science, Anthonie W. J. Muller (1951-) is a Dutch biophysicist noted for his 1983
thermosynthesis theory, which argues that early life originated and operated through
heat engines before it acquired today's photosynthesis and respiration machineries. [1]

Education
Anthonie Muller completed his BS in physical chemistry in 1972 and his MS in
experimental biophysics in 1979, both at the Free University of Amsterdam. His thesis
work was on protection of phage nucleic acid against gamma radiation and determining
the intrinsic viscosity of a bacterial protein. His first paper on thermosynthesis was
published in 1983. In 1990, Muller completed his PhD in material science, dissertation
on the corrosion of dental NiCr alloys, at the school of dentistry of the University of
Amsterdam. [2] He has since worked at the geology department at the University of
Glasgow (1995-96), the biochemistry department at the University of Edinburg (199597), the geology department at the Washington State University (2004-06), and is
currently at the Swammerdam Institute for Life Sciences, University of Amsterdam. [3]

References
1. Muller, Anthonie W.J. (2009). “Emergence of Animals from Heat Engines - Part 1: Before the Snowball Earths”
(abstract), Entropy, 11(3): 463-512.
2. Muller, Anthonie Wilhelmus Joseph (1951-) – WorldCat.org.
3. Anthonie Muller (background) – GeoCities.com (AWJMuller).

Further reading
See also: PDF attachment (to this page)

● Muller, Anthonie W.J. (1983). “Thermoelectric Energy Conversion could be an Energy Source of Living Organisms.”
Physics Letters A 96:319-321.
● Muller, Anthonie W.J. (1985). “Thermosynthesis by Biomembranes: Energy Gain from Cyclic Temperature
Changes.” Journal of Theoretical Biology 115, 429-453.
● Muller, Anthonie W.J. (1993). “A Mechanism for Thermosynthesis based on a Thermotropic Phase Transition in an
Asymmetric Biomembrane.” Physiological Chemistry and Physics and Medical NMR, 25, 95-111.
● Muller, Anthonie W.J. (1995). “Were the First Organisms Heat Engines? A New Model for Biogenesis and the Early
Evolution of Biological Energy Conversion.” Progress in Biophysics and Molecular Biology, 63, 193-231.
● Muller, Anthonie W.J. (1995). “Photosystem 0: A postulated primitive photosystem that generates ATP in
fluctuating light.” University of Amsterdam.
● Muller, Anthonie W.J. (1996). “The thermosynthesis Model for the Origin of Life and the Emergence of regulation
by Ca2+.” Essays in Biochemistry, 31: 103-119.
● Muller, Anthonie W.J. (1996). “Life on Mars?”, Nature, 380, 100.
● Muller, Anthonie W.J. (1998). “Thermosynthesis: where Biology meets Thermodynamics.” In: Uroboros, or biology
between Mythology and Philosophy. pgs. 139-167; edited by W. Lugowski and K. Matsuno. Wroclaw, Arboretum.
● Muller, Anthonie W.J. (2001). “The Thermosynthesis Model for the Origin of Life: implications for Solar System
Exploration.” Marsbugs 8 (15): 3-6.
● Muller, Anthonie W.J. (2003). “Finding Extraterrestrial Organisms Living on Thermosynthesis.” Astrobiology. 3: 555564.
● Muller, Anthonie W.J. (2005). “Thermosynthesis as Energy Source for the RNA World: A Model for the
Bioenergetics of the Origin of Life”, BioSystems, 82: 93-102.
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● Muller, Anthonie W.J. (2005). “Photosystem 0: a proposed ancestral photosystem without reducing power that
uses metastable light-induced dipoles for ATP synthesis.” ArXiv.net.
● Muller, Anthonie W.J. (2006). “A search for Thermosynthesis: Starvation Survival in Thermally Cycled Bacteria.”,
ArXiv.net.
● Muller, Anthonie W.J. and Schulze-Makuch, D. (2006). “Sorption Heat Engines: Simple Inanimate Negative Entropy
Generators.” Physica A, 362: 369-381.
● Muller, Anthonie W.J. and Schulze-Makuch, D. (2006). “Thermal Energy and the Origin of Life.” Origins of Life and
Evolution of Biospheres, 36: 77-189.
● Muller, Anthonie W.J. (2009). “Emergence of Animals from Heat Engines. Part 1. Before the Snowball Earths.”
Entropy, 11: 463-512.
● Muller, Anthonie W.J. (2011). “Thermosynthesizers and Hoover's meteorites. CI1 Carbonaceous meteorites should
be tested for the presence of thermosynthesizers." Journal of Cosmology, vol 13 (March)
● Muller, Anthonie W.J. (2012). “Life Explained by Heat Engines.” Chapter in the volume titled Genesis: Origin of Life
of the COLE Series (Cellular Origins, Life in Extreme Habitats and Astrobiology), Springer. Edited by J. Seckbach.

Müller, Erich
In hmolscience, Erich A. Müller (1963-) is a Venezuelan-born English chemical
engineering thermodynamicist noted, in human thermodynamics, for his “Human
Societies: a Curious Application of Thermodynamics”, where in he explains society, its
bondings and interactions, using chemical thermodynamics arguments.

Overview
In 1998, Muller, in his Chemical Engineering Education article “Human Societies: a
Curious Application of Thermodynamics”, defined humans to be analogous to
molecules (human molecules), then quantified inter human molecular love and hate in
terms of basic thermodynamic pair bonds, and the lastly quantified social forces as a
type of van der Waals dispersion force. [1] Muller, in his “Human Societies”, uses six
citations: R.M. Bevesee (1993), Edwin Jaynes (1957), Alexander Zotin and I. Lmprecht
(1996), Erwin Schrodinger (1944), Klaus Jaffe and C. Fonck (1994), and Benjamin Kyle
(1988). [5]
In 2005, Libb Thims launched the Journal of Human Thermodynamics,
conceptualized thematically on the presentation and philosophical insight of Muller's “Human Societies: a Curious
Application of Thermodynamics”. In 2006, Müller was interviewed by journalist Laura Gallagher, with Reporter
magazine, for his popularity for his invigorating thermodynamic lectures in which he draws analogies between
molecules and people. In the resulting article titled ‘A Thermodynamic Personality’, Müller states ‘I make lectures a
little more light-hearted to get everyone interested. Thermodynamics can be very close to everyday things but some
of the textbooks can make it seem abstract. There is no need for it always to look that scary.’ Likewise, according to
Gallagher, Müller compares people with molecules to help his students understand interactions between molecules
and visualize how they behave. ‘Liquids come together because their molecules attract each other, just like human
beings, who like to get close together at parties. However, molecules repel each other when they are too close in the
same way that no-one wants to be approached by a close-talker.’ [3] In 2007, Libb Thims named Müller dispersion
force and Müller stability ratio are after Muller and his 1998 article.

Education
Muller completed his BS (1985) and MS (1986) in chemical engineering at the Universidad Simon Bolivar, Venezuela,
his PhD in chemical engineering, with a thesis “Molecular Simulation of Homogeneous and Inhomogeneous
Associated Fluids”, in 1995 at Cornell University. Müller currently is a reader in thermodynamics at the Imperial
College London. [2]

See also
● Integration and segregation thermodynamics

References
1. Müller, Erich. A. (1998). “Human Societies: a Curious Application of Thermodynamics" (pdf) (scan) (abs), Chemical
Engineering Education, 1(3), Summer.
2. Erich Müller - Imperial College London.
3. Gallagher, Laura. (2006). “A Thermodynamic Personality: Interview with Erich Müller”, Reporter, Issue 162, 24
February.
4. Thims, Libb. (2007). Human Chemistry (Volume Two) (§:Müller dispersion forces, pgs. 629-638). Morrisville, NC:
LuLu.
5. (a) Bevensee, R.M. (1993). Maximum Entropy Solutions to Scientific Papers. Prentice-Hall.
(b) Janes, Edwin. (1957). "Information Theory and Statistical Mechanics," Phys. Rev., 106, 620.
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(c) Zotin, Alexander I., and Lamprecht, I. (1996). "Aspects ofBioenergetics and Civilization", Journal of Theoretical
Biology, 180, 207.
(d) Schrodinger, Erwin. (1944). What is Life? Cambridge University Press.
(e) Jaffe, Klaus and Fonck, C. (1994). “Energetics of Social Phenomena: Physics Applied to Evolutionary Biology”, Il
Nuovo Cimento, 16,543.
(f) Kyle, Benjamin J. (1988). "The Mystique of Entropy," Chemical Engineering Education, 18(2), 92.

Videos
● Muller, Erich. (2011). “Make Ice Cream the Thermodynamicists Way” (V), Imperial College London, Sep 13.

External links
● Erich A. Muller (unofficial webpage) – Google Cached Page.
● Muller, Erich A. (1963-) – WorldCat Identities.

Müller stability ratio
In sociological thermodynamics, a Müller stability ratio is the ratio of attraction-to-repulsion in a stable social
aggregate. [1] The term is modeled on analogy to the Gottman stability ratio (5/1), in which stable long-term
marriages have a 5-to-1 ratio of attraction to repulsion in the exchange force of their bond, but named after
Venezuelan chemical engineer Erich Müller for his outline of the subject in the 1998 article “Human Societies: a
Curious Application of Thermodynamics”. [2]

See also
● Social bond
● Muller dispersion force

References
1. (a) Thims, Libb. (2007). Human Chemistry (Volume Two) (§:Müller dispersion forces, pgs. 629-38). Morrisville, NC:
LuLu.
(b) Thims, Libb. (2008). The Human Molecule, (preview), (pg. 46). Morrisville, NC: LuLu.
2. (a) Thims, Libb. (2007). Human Chemistry (Volume One) (§:Gottman stability ratios, pgs. 179-182). Morrisville, NC:
LuLu.
(b) Gottman, John. (1994). Why Marriages Succeed or Fail. New York: Fireside.
(c) Müller, Erich. A. (1998). “Human Societies: a Curious Application of Thermodynamics" (pdf) (scan) (abs), Chemical
Engineering Education, 1(3), Summer.

Müller, Ingo
In human thermodynamics, Ingo Müller (1937-) is a German physicist and
thermodynamicist noted for his socio-thermodynamics theories, as outlined in his 2002
paper "Socio-thermodynamics: Integration and Segregation in a Population", of
phenomena such as segregation or population mixing. [1] Muller gives his synopsis view
of how thermodynamics applies to humanity as follows: [5]
“We firmly believe that thermodynamic ideas, in particular those of Clausius, may find
an application outside of thermodynamics, even outside of physics, namely in the fields
of economy and sociology.”
In 2007, Müller published A History of Thermodynamics - the Doctrine of Energy and
Entropy, a long over-due and greatly-needed book in the field of thermodynamics. In
his 2010 article on entropy, energy, and free energy, Muller continues with his hawks
versus doves thermodynamics population model, noting that randomization and, on
the other hand, a deterministic trend toward preferred states may be observed in other fields of knowledge as well,
fields that are remote from thermodynamics, e.g. genetics, sociology, economics, etc., and states that in this work he
"proposes extrapolations of thermodynamics to such remote areas. This is a daring undertaking prone to attract
criticism." [6]

Socio-thermodynamics
See main: socio-thermodynamics

In his 2005 book Entropy and Energy: A Universal Competition, Müller devotes an entire chapter to the subject of
socio-thermodynamics. In this chapter, Müller goes through an example of a metaphorical system of hawks and
doves competing for the same limited resource. He compares the segregation and mixing of the two populations to
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that of physico-chemical systems separations defined by phase diagrams. Through his analogies, he correctly
correlates pressure-volume boundary work to that of the ‘part of the habitat lost’ and states that:
“Such analogies emphasize the point of view that physical or sociological systems of many individual elements have
common properties, whether the elements are atoms and molecules or birds and (maybe) men.”
One funny point, about the modeling of human social life through the difficult
science of thermodynamics, as Müller states in his 2007 book A History of
Thermodynamics: the Doctrine of Energy and Entropy, is that:
“It is interesting to note that socio-thermodynamics is only accessible to
chemical engineers and metallurgists. These are the only people who know
phase diagrams and their usefulness. It cannot be expected, in our society, that
sociologists will appreciate the potential of these ideas.”
Here we concur, in that socio-thermodynamics is obvious to the chemical
engineer or other mathematically-trained scientists, such as physicists, but the
explanation of this obviousness to others is not so easy.

Education
Muller began teaching thermodynamics in circa 1965 and has since taught
thermodynamics in four countries (USA, Mexico, Italy, and Germany). His first
thermodynamics textbook, among ten total books written in thermodynamics,
was published in 1985. [4] His interests have been in all aspects of
Muller's 2007 book A History of
thermodynamics from the construction and operation of heat engines and
Thermodynamics, is one of the first
refrigerators to the modelling of the thermo-mechanical behavior of shape
stand-alone books on the history of
memory allows, the swelling of poly-electrolytes, and the light scattering in
thermodynamics. [3]
extremely rarefied gases. He developed extended thermodynamics, which is
essentially a thermodynamic theory of irreversible processes in rarefied gases; a theory characterized by attractive
mathematical properties such as symmetric hyperbolic field equations. [2] In 2005, Müller became an Emeritus
Professor of the Technical University Berlin.

References
1. (a) Müller, Ingo. (2002). "Socio-thermodynamics – Integration and Segregation in a Population", P: Continuum
Mechanics and Thermodynamics, 14, 384-404, 2002.
(b) Symposium held in honor of Ingo Müller (2002) – Special symposium on continuum mechanics and
thermodynamics.
2. Ingo Müller - Curriculum Vitae (PDF).
3. Müller, Ingo. (2007). A History of Thermodynamics: the Doctrine of Energy and Entropy (docstoc). New York:
Springer.
4. Müller, Ingo. (1985). Thermodynamics. Pitman.
5. Muller, Ingo. (2005). Energy and Entropy: A Universal Competition (socio-thermodynamics, pgs. 12, 203-221).
Springer.
6. Muller, Ingo. (2010). “Miscellanea about Entropy, Energy, and Available Free Energy” (abstract), Symmetry 2(2):
916-934.

Further reading
● Muller, Ingo. (1971). Entropy, Absolute Temperature, and Coldness in Thermodynamics: Boundary Conditions in
Porous Materials. Springer.
● Klippel, Anja and Muller, Ingo. (1997). “Plant Growth: a Thermodynamicist’s View” (abstract), Continuum
Mechanics and Thermodynamics, 9(3): 127-42.
● Hu er, Kolumban. (2002). “Prof. Dr. h.c. Ingo Muller 65 years old: An appraisal of his contributions to
Thermodynamics”, Continuum Mechanics and Thermodynamics, Vol. 14, Issue 1, pgs. 307.
● Muller, Ingo and Strehlow, Peter. (2004). Rubber and Rubber Balloons: Paradigms of Thermodynamics. Springer.
● Muller, Ingo, Muller, Wolfgang H. (2009). Fundamentals of Thermodynamics and Applications: With Historical
Annotations and Many Citations from Avogadro to Zermelo. Springer.
● Muller, Ingo. (2010). “An Extrapolation of Thermodynamics to Evolutionary Genetics”, in: Continuous Media with
Microstructure (pgs. 29-). Springer.

External links
● Muller, Ingo (1936-) – WorldCat Identities.
● Thermodynamicus.de – Site dedicated to Ingo Muller.
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Muller, Johannes
In hmolscience, Johannes Muller (1801-1858) was a German physiologist noted,
human thermodynamic, for his adherence to vitalism theory, and particularly for a
number of noted students who worked in his laboratory, namely Ernst Haeckel,
Hermann Helmholtz, etc., and secondary students, e.g. Oswald Kulpe (via Wilhelm
Wundt), who all adopted the energy view of animal and human function over that of
vitalism view.

Evolution
Muller explained to Richard Owen that life had a special "organizing energy" that
controlled evolution. Owen, in turn, expressed these views to Charles Darwin in their
1840s discussions on evolutionary theory. [3]

Helmholtz school | Reaction against vitalism
During the years 1838 to 1842, German physicians Ernst Brücke, Herman Helmholtz,
and Emil Du Bois-Reymond worked in Muller laboratory. In opposition to Muller’s
adherence to the principle of vitalism, a doctrine that the functions of a living organism are due to a vital principle
distinct from physiochemical forces, the three of them, in the words of Du Bois-Reymond, formulated a desire to
validate the basic truth that: [1]
“In an organism no other forces have effect than the common physio-chemical ones.”
This force or kraft, as it is called in German, soon later became synonymous with the newly forming concept of
energy.

Psychodynamics | Helmholtz-Brucke precipitate
This concept was soon carried over into psychology by Austrian psychologist Sigmund Freud, Brücke’s medical school
student, and later by Freud’s protégé Swiss psychologist Carl Jung. One of the first to explicitly define the concept of
psychic energy, according to Jung, was Russian psychologist Nicolas von Grot, who in 1898 stated: [2]
“The concept of psychic energy is as much justified in science as that of physical energy, and psychic energy has just
as many quantitative measurements and different forms as has physical energy.”
Others, such as Oswald Kulpe, were a precipitate of this school

References
1. Helmholtz, Hermann von (biography). Encyclopedia Britannica Deluxe Edition (2002), CD-ROM.
2. (a) Von Grot, Nicolas. (1898). “Die Begriffe der Seele und der psychischen Energie in der Psychologie”, Archiv fur
systematische Philosophie, IV.
(b) Jung, Carl. (1928). “On Psychic Energy”, in On the Nature of the Psyche (1960). Princeton University Press.
(c) Bishop, Paul. (1999). Jung in Contexts (pg. xxiii). Routledge.
3. Humes, Edwards. (2007). Monkey Girl: Evolution, Education, Religion, and the Battle for America’s Soul (pg. 115).
Harper Perennial.

External links
● Johannes Muller – Wikipedia.

Multiplicity
In statistical thermodynamics, multiplicity W, from the German
Wahrscheinlichkeit (war-shine-leash-kite), meaning probability, is the
number of quantum states associated with one particular macroscopic
thermodynamic state, defined typically by two state parameters, such as
volume and energy, of a Boltzman-type system, containing a larger number
of particles N, with non-correlated velocities. [1]
In simpler terms, W is the number of different ways P particles can be
distributed in a system composed of N different, but connected,
compartments. [5]

The symbol W in the Boltzmann formula
engraved into the Boltzmann tombstone
in the 1930s. [2]

To note, there is not a good English translation equivalent of the German word Wahrscheinlichkeit, wherein the direct
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translation is "probability", which does not seem to connote its original meaning as was was first developed in the
form of an H theorem, in 1872, by Austrian physicist Ludwig Boltzmann; hence the W goes by variants including
"multiplicity", "complexions" P, as well as "permutations" Ω, or "thermodynamic probability, depending on the
discussion. The symbol W, as used in the engraved formula, seems to have introduced by Max Planck in 1901. [4]

Formulations
There are a number of similar but different formulas (and accompanying explanations) given for this "multiplicity", or
probability, as it was called by Boltzmann, each of which seems to differ details, depending on the components of the
system, e.g. atoms, molecules, bosons, etc. [1]
In 1969, American chemical engineer Linus Pauling gave the following expression for W:

where n refers to a molecular quantum state and where is
product function, signifying the result of the product
of Nj factorial, where N is a number of identical molecules, and Nj is the number of molecules in a set of n molecular
quantum states with energy close to Ej. [1] In 2003, Danish chemical-physicist John Avery gave the following
expression for W: [6]

where N is a number of identical weakly-interacting systems and ni is the number of the systems that occupy a
particular state. [6] In 1999, American physicist Ralph Baierlein gives the following definition of entropy:

and defines the change in entropy ΔS = Sf – Si in a process, such as between the entropy of ice as compared to water,
as being a function of the difference between the two multiplicities of the two states:

or

and then defines the multiplicity of a macrostate to be the number of microstates that corresponds to the microstate.
He uses a four ball (labeled A, B, C, D) two bowl (L, R) example, and tabulates the possible unique arrangements, to
conclude that the multiplicity, or the different ways in which one can apportion the four balls to the two bowls, is 16
(1 for all balls in L bowl; 4 for three balls in L bowl; 6 for two balls in each bowl; 4 for three balls in R bowl, and 1 for
four balls in R bowl). Hence, a four particle, two-container system is said to have a multiplicity of sixteen. [7] It is
difficult, however, to see how the number sixteen is arrived at using one of the above expressions for W?

Two-container/eight-particle example
To go through a simple example, given by Belgian thermodynamicist Ilya
Prigogine, suppose we have eight particles, N = 8, contained in a twocompartment system, such as two spherical gas bulbs connected via an
open stopcock. The problem, then, is to find the probability of the various
possible distributions of particles between the two compartments. There
is, for instance, only way of placing the eight particles in a single half. If we assume the particles to be distinguishable,
there are eight different ways of putting one particle in one half and seven in the other. Equal distribution of the
eight distinguishable particles between the two halves can be done in:
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different ways. Prigogine, however, stops here and does not go on to calculate the total number of complexions or
multiplicity for this system [5]

Orbital description
In molecular orbital theory, multiplicity is a quantity used in atomic spectra to describe the energy levels of manelectron atoms characterized by Russell-Saunders coupling given by 2S+1, where S is the total electron spin quantum
number. The multiplicity of an energy level is indicated by a left superscript to the value of L, where L is the resultant
electron orbital momentum of the individual electron orbital angular momenta l. [3]
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External links
● Wahrscheinlichkeit (German → English) – Wikipedia.

Mumford, Lewis
In hmolscience, Lewis Mumford (1895-1990) was an American historian noted, in
human thermodynamics, for his ideas on social energetics and how thermodynamics
applies to theories of human activity. [1]

Overview
In 1934, Mumford published his Technics and Civilization, wherein he frequently made
reference to the study of economic activity from the viewpoint of energy; following is
an example quote: [2]
“What are called capital gains often turn out, from the standpoint of social energetics,
to be losses; while the real gains … [remain] outside the commercial scheme of
accountancy.”
In 1951, in the context of religious thermodynamics, Mumford reasoned that the evil or
destroying force of the universe is captured by the workings of the second law of
thermodynamics: [3]
“As soon as religion, in fact, makes its God the creator and all-wise author of the universe, it must either gloss over
the evils of existence at the expense of truth, or it must invoke another principle, equally at work in the universe,
which brings the creator’s work to naught, defacing his creatures and defaming his beneficent intentions. Sheer logic
thus drove man of the classic religions to invent the Devil or the Destroyer, the mythical equivalent of the second law
of thermodynamics, who undermines all the constructive activities of life. As Kali, as Ahriman, as Satan, as Loki, the
devil personifies an inescapable fact of human experience: the fact of de-building, disorganization, degradation.”
Mumford, in his Pentagon of Power (1970), according to American social energetics historian Eric Zencey, supposedly,
took a theme of approach similar to Fred Cottrell. [4]
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Possible? (§7:##-; image, figure 1-2). Island Press, 2013.

External links
● Lewis Mumford – Wikipedia.
● Lewis Mumford – NNDB.

Murdock, Dorothy
In religio-mythology, Dorothy Murdock (c.1961-), aka “Acharya S” or D.M. Murdock, is
an American self-taught independent scholar, seeming spiritual atheist, noted for a
number of Christianity and or Hinduism debunking publications, where she attempts to
trace modern religions back to ancient mythologies, Egyptian mythology in particular.

Overview
In 1999, Murdock published her first book, The Christ Conspiracy: The Greatest Story
Ever Sold, arguing the concept of Jesus Christ as myth and that the Christ story is a
fabrication. In 2007, Murdock functioned as the main consulting author for the socalled “Christ myth theory” portion of the viral Internet documentary Zeitgeist by Peter
Joseph. [1] In 2009, Murdock, in comparative mythology and religion, in her The Gospel
According to Acharya S., penned a section entitled “Abraham is Brahma? Moses is
Dionysus?”, wherein she makes the difficult Abraham = Braham connection. [2]

Foreman
In 2012, Christian apologeticist Mark Foreman, a professor of philosophy and religion at Liberty University, penned a
chapter “Challenging the Zeitgeist Movie: Parallelomania on Steroids”, where he claims to have dismantled all the
Christ myth claims of Zeitgeist film. Foreman, in his opening chapter, recalls that it was one of his students who had
begun to question his Christian faith who approached him, after a class one day, that pointed the film out to him. The
student commented:
“They really backed up their claims with all sorts of evidence, Dr. Foreman. I don’t know what to believe anymore. Is
it true? Is all this stuff I was taught in church just a big hoax?”
In 2013, Foreman followed this up with some type of video-recorded public lecture on his Zeitgeist debunking efforts.
[6]

Education
Murdock is an autodidactic, i.e. “self-taught” and compares herself to Gerald Massey and Abraham Lincoln in this
sense. At an early age, she had “developed a fascination for learning certain subjects at an early age”, that around
age 3 she began to pour over comics, cartoons, National Geographic magazines, etc., in her family’s small library, on
characters such as Zeus and Hercules, and books on mythologies in general. In second grade, or so, she was put into
some type of gifted program from high IQ children, stating that she was then reading at a rate of 600-words per
minute. [3] At age 11, Murdock developed a fascination with the work of British paleoanthropologist Louis Leakey,
noted Christian human evolution in Africa archaeologist. [4] At age 14, Murdock relocated with her father, a
psychology professor, assigned to an American battleship, to Greece, where she saw the Temple of Zeus in Athens,
deciding thereafter to study this field in college. In circa 1983, Murdock completed a BA in “Classics and Greek
Civilization” at Franklin & Marshall College, Pennsylvania. She then spent a year at the American School of Classical
Studies, Athens. Murdock then spent a number of years doing independent research in the areas of: Christian origins,
archaeology, comparative religion, mythology, astrotheology, and archaeoastronomy. Murdock, in circa 2006, stated
the following about herself: [3]
“As concerns my credentials and continuing education, I would like to consider my book Suns of God [2004] in
particular a PhD thesis in the subjects of comparative religion and astrotheology. In this regard, I sincerely hope that
these important subjects become increasingly popular and taught in colleges and universities, and that others may be
able to obtain relevant and appropriate credentials therein.”
(add discussion)
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Unlimited.
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Murphy, Joseph
In animate thermodynamics, Joseph John Murphy (1827-1894) was an Irish poet, natural
philosopher, and science and religion reconciliatory, noted for his 1869 Habit and Intelligence in
their Connexion with the Laws of Matter and Force, wherein he attempts to grapple with
thermodynamics and evolution.

Overview
In 1869, Murphy, in his 1869 Habit and Intelligence in their Connexion with the Laws of Matter and
Force, a completely original work as he states, he attempts to integrate the recent work of Charles
Darwin (Origin of Species, 1859) and the newly-developed principles of thermodynamics
(particularly the views of Hermann Helmholtz) to outline some type of laws of the habit and
intelligence, as he sees things. Murphy defines thermo-dynamics (although he doesn’t actually use this term) as the
theory that proved that “heat consists in molecular motions, and that the laws of heat are only a particular case of
the laws of force”, and on this definition attempts to outline a “dynamics of life”. The book contains a number of
interesting chapters for such a date, such as on topics including: chemical energy, chemical affinity, the “border-land
where life comes into contact with inorganic matter and force”, among others. Of note, Murphy compares the animal
organism to the steam engine, and reasoned that a “vital energy”, a variable quantity of static actual energy, is
capable of being transformed when needed either into heat or into muscular motor power. He regarded vital energy
as “a distinct form of actual energy, just like heat, electricity, magnetism, or the energy of motion. [1] In his treatise,
Murphy seems to make an attempt at the phenomenon of exothermic (heat releasing) and endothermic (heat
absorbing) reactions, with his notion of “thermo-positive” and “thermo-negative” compounds.

Dead matter
An updated and revises second edition was published in 1879 in an attempt to incorporated recent advances in
knowledge seen in the previous decade. The revised work moves the tenuous subject of the “origin of life” into the
third chapter position, opening with a query on how “dead matter” (or “dead molecules” as recent works have
addressed things) give rise to “living matter” (or “living molecules”, recent): [2]
“Question whether life can evolve from matter.—We have seen in the preceding chapter that life appears to consist
in the peculiar relations of the organism, or living being, to matter and energy. This however does not solve the
questions, whether the peculiar vital principle is a resultant from the powers of dead matter, and whether life can be
produced from inorganic matter by any physico-chemical process.”
This sticky point issue quickly rises to the fore in the works of authors attempting to reconcile religion and science; a
recent example being the work of Christian de Quincey, who asks in his 2002 book Radical Nature. [3]

Education
Murphy’s education, born into a wealthy family, was almost wholly “at home” and he had no university training, a
loss due to the fact that nonconformists were then excluded from all the universities; he was always studious, and an
omnivorous reader, but independent and outspoken in his judgments, sentiments, opinions, speculations. [4]
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Further reading
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Murphy’s law
In folklore, Murphy’s law is the adage “everything that can go
wrong will go wrong”, a famous phrase that originated in the
1940s at Edwards Air Force base, California, during the testing
of rocket sleds, and named after a Captain Ed Murphy, a
development engineer, and his frustration with a repetitive
wiring malfunctions. [1]

Thermodynamics
In the style of thermodynamics humor, Murphy’s law came to
be referred to as the fourth law of thermodynamics in the
1952 book The Making of a Scientist by Anne Roe. The
following are the mentioned excepts:

T-Shirt of Murphy's law of thermodynamics: things get
worse under pressure (1978). [4]

“There were a number of particularly delightful incidents.
There is, for example, the physicist who introduced me to one of my favorite 'laws,' which he described as 'Murphy's
law or the fourth law of thermodynamics' (actually there were only three last I heard) which states: 'If anything can
go wrong it will.'”
In other places in the book, Roe states: "It was while working on this part of the study that I ran into the perfect
exemplification of 'Murphy's law' at one university, where everything that could go wrong did!" or "Certainly this was
Murphy's law in operation,--but I will never be the same again."
Sometime after 1952, it seems, Murphy’s law became euphemistically associated with entropy and the second law.
[3] One can find T-shirts and posters, for example, stating a Murphy’s law of thermodynamics: “things get worse
under pressure.”
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Murray, Donald
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In hmolscience, Donald Murray (1865-1945) was a New Zealand engineer and
philosopher noted, in religious thermodynamics, for his 1939 efforts to describe god in
terms of the "growth and decay" laws of thermodynamics, as he refers to them, and
therein outline a theory of human destiny, as he sees things.

Overview
In 1939, Murray, in his The Philosophy of Power, penned chapter sections such as “God
and Thermodynamics”, among other topics, in which he attempts the following:
“In The Philosophy of Power, I am preaching on God and the Steam-engine, with many
more familiar doctrines of the seers and sages of all ages.”
Murray, in this effort, touches on the conservation of energy, the laws of
thermodynamics, Herbert Spencer, and the philosophy of power. [1] Other names he
cites include Karl Marx, Max Planck, Wilhelm Ostwald, William Thomson, Rudolf
Clausius, and James Jeans, among others.

Education
Murray completed his BA at Auckland, New Zealand, his MA in Sydney, Australia, and his MIEE in London. He was a
journalist, an agricultural student, and inventor of high merit telegraph systems. [2] He, supposedly, is noted for
having invented the duplex telegraph printer. [3]
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External links
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Muschik, Wolfgang
In thermodynamics, Wolfgang Muschik (c. 1936-) is a German mathematical physicist
and thermodynamicist noted for his publications in nonequilibrium thermodynamics.
[1] Muschik is the editor of the Journal of Non-Equilibrium Thermodynamics. Muschik
was one of the commentators in the 2009 Moriarty-Thims debate.

Education
Muschik completed his PhD in 1966 on an “Attempt at a Phenomenological Grounds of
the Casmir-Onsager Reciprocal Relations” at the Technical University of Berlin. [2]
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In human chemistry, music chemistry defines the large number of
musical songs that have been written or themed on variations of felt
or uncontrollable chemistry between people, especially those effects
having to do with love. One example is a BMI publishing firm called
"Chemistry Music" started in 1961 by American singer, songwriter,
and record producer Al Hazan, named after the first song he
published, which was entitled "The Chemistry of Love." [1] Other
examples are shown below:

Classics
In 1959, "Love Potion No. 9" by Jerry Leiber and Mike Stoller,
originally performed by The Clovers that year. The song has since
been covered by numerous artists, including the well-known version
by the The Searchers (1963)
The 1962 two-minute and thirteen-second song "The Chemistry of
Love", written by Al Hazan and Annette Tucker, was recorded by
Crystalette Records and sung (hear song) by Tony Caro with Jimmy
Haskell and his Orchestra. The formula for the chemistry of love,
according to this song, is:
1.
2.
3.
4.

Left: the 1962 song (V) "The Chemistry of Love"
written by Al Hazan. Right: the 2007 song
"Chemistry" by Swedish pop singer Velvet.

Start with the heart of a girl.
Mix with the heart of a boy.
Add a little moonlight from above.
That's the Chemistry of Love.

(add discussion)

Velvet | Chemisttry
The 2007 single "Chemistry", released in August, is a popular club hit by Swedish pop singer Velvet:
I feel the chemistry
Between you and me
There's electricity
when you're touching me
I feel the chemistry
feel the biogravity
I want you touching me
I feel you touching me
Na nanana na nanana (2x) ... It's the perfect night - To go out and do it right - One look into your eyes - Sets the
emotion - Don't need psychology - With this biology - officialty is ever flowing - All I really wanna do is feel love - Get
into the rhythm of the two of us - wanna feel your love can't get enough - together. [[ ... Chorus ...]]:
The way my body acts - When your body moves like that - It's science in control - And we're defenceless - It's in the
D.N.A. - that we feel this way - So let the music play - With least attention. [[ ... break ... ]] All I really wanna do is feel
love - Get into the rhythm of the two of us - wanna feel your love can't get enough - together. [[ ... Chorus: repeats ...
]] I feel you touching me - Chemistry - I want you touching me - Chemistry - I feel you touching me - Na nanana na
nanana na nanana (5x).
(add discussion)

Other
The 2001 song "All About Chemistry" describes how a guy found out about chemistry when he was young and soon
began to conduct good-intentioned experiments witha certain fine girl, but soon found that when the two of them
were mixed together, they had a bad tendency to explode. The adjacent video is a clip about brooke and chase set to
the sound of semsonic's chemistry. The 2002 song "Just Like a Pill" describes a relationship as being like a drug.
Specifically, the song describes the effects of being sickly attached to a partner, in a ambivalent or deteriorating
relationship, such that, according to the hook: "your're just like a pill, stead of makin' me better, you keep makin' me
ill". Other songs that utilize a metaphor-like chemical theory in lyrics include:
● 2008 dance song: “Every Word” (Wendel kos edit), Ar st: Ercola featuring Daniella, Key verse (at me 2:00):
“Something about our love is like a chemical,
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If we don’t do it right, I think it might explode”
● 1996 Song: “One in a Million”, Ar st: Aliyah, Key Verse (at me 0:50):
"Baby you don’t know what you do to me,
Between me an you, I feel the chemistry.”
Another song is the 1995 song "Chemistry" by Jawbreaker, where the key verse is "corner me in chemistry", in which
the singer doesn't seem to have chemistry with a girl two grades below him. [2]

See also
● Music thermodynamics
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Music
thermodynamics
In human thermodynamics, music
thermodynamics is the use of thermodynamic
terminology or theory in song writing and singing.

Thermal word themed
The following are songs that employ a significant
amount of thermal word terminology to convey
their message and or meaning:

A basic thermodynamics word cloud (Ѻ) with music affixed, giving a
thematic to songs indicative of music thermodynamics.

● One More Try | George Michael (1988)
● November Rain | Guns n Roses (1992)
● Angel | Sarah McLachlan (1997)
● Hot n Cold | Katy Perry (2008)
● Fireﬂy | Paul Oakenfold | . Ma Goss (2010) (V)

Overview
In 1963, Flanders and Swann performed and recorded, at the Haymarket Theatre, London, their now-famous and
classic The First and Second Law. [1] In 1975, Wayne Smith, in his article "Thermodynamics, Folk Culture, and Poetry",
discussed the principles of the first, second, and third laws of thermodynamics in songs and poems. [4] In 1999, the
rapper MC Hawking, a play on Stephen Hawking, produced the very-humorous, thermodynamics-themed rap-parody
song Entropy themed on entropy. [2] In 2005, the punk rock group Bad Religion released a 2:24-min song entitled
“Entropy” that mentions Austrian physicist Ludwig Boltzmann. [3] The lyrics are:
random blobs of power expressed as that which we all disregard,
ordered states of nature on a scale that no one thinks about,
don't speak to me of anarchy or peace or calm revolt,
man, we're in a play of slow decay orchestrated by Boltzmann,
it's entropy, it's not a human issue,
entropy, it's a matter of course,
entropy, energy at all levels,
entropy, from it you can not divorce
and your pathetic moans of suffrage tend to lose all significance,
extinction, degradation;
the natural outcomes of our ordered lives,
power, motivation; temporary fixtures for which we strive,
something in our synapses assures us we're ok
but in our disquilibrium we simply can not stay,
it's entropy......
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a stolid proposition from a man unkempt as I,
my affectatious nature I can not rectify,
but we are out of equilibrium unnaturally,
a pang of consciousness of death
and then you will agree
In 2005, with the invention of YouTube, a number of thermodynamics-themed physics-project videos can often be
found where students sing or rap about energy, entropy, and the laws of thermodynamics; some of which are listed
below:
● Thermodynamics | Ladam, Deep , and Radhika (2007) (V)
● Thermodynamics of Love | David Ng (2009) (V)
(add discussion)

See also
● Music chemistry
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Mussolini, Benito
In hmolscience, Benito Mussolini (1883-1945) was an Italian prime minister, leader of
Italy from 1922 to his ousting in 1943, notable for his 1902 to 1904 studies of the works
of Friedrich Nietzsche, Vilfredo Pareto, and French engineer-philosopher Georges Sorel,
of which, his readings of Pareto in particular, he attributes to his abandonment of
socialism. [1] Mussolini was one of the key figures in the creation of fascism. The
ideological basis for fascism came from a number of sources. Mussolini utilized works of
Plato (The Republic, 380BC), Georges Sorel, Nietzsche, and the socialist and economic
ideas of Vilfredo Pareto, to create fascism. In 1900, Mussolini registered at the
University of Lausanne, in their department of social science, to attend courses
delivered by Pareto. [4] Intermittently, he attended Pareto's courses and or his lessons
up into 1904. [2] Mussolini regarded Pareto as such a formative influence on his own
fascist ideology that he offered to make Pareto a senator in Italy’s House of Lords;
Pareto, however, owing to his failing health, turned down this offer. [3]

Majorana
In 1937 to 1938, Mussolini became entangled with the famous disappearance of Italian physicist Ettore Majorana, the
so-called Italian Paul Dirac. Firstly, in 1937, Majorana applied for a professorship in Palermo; competition for the
post, however, is Giovanni Gentile junior, senator Gentile’s son; to remedy the situation, the senator Gentile gets
Mussolini to appoint Majorana Professor of Theoretical Physics at the University of Naples, in November 1937,
supposedly, to Majorana’s irritation and or consternation. 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”. The
following day, in his last telegram, he comments how “the sea has rejected me”, and is never heard from again.
Enrico Fermi then enlists Mussolini’s help in carrying out a search for Majorana, to no avail.

See also
● Adolf Hitler
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Myers, Frederic
In hmolscience, Frederic Myers (1843-1901) was an English psychical researcher noted,
in cessation thermodynamics, for his 1890s arguments in support of scientific parapsychology, e.g. he used Maxwell's demon as support to explain seances.

Overview
In 1896, Myers, in his Human Personality and its Survival of Bodily Death, a collection of
his series of papers on subliminal consciousness, attempted to explain spirits,
hauntings, telekinesis, and ghosts, etc., in terms of energy and conservation of energy,
albeit in a rather contrived incorrect way. Myers defined ghost or a dead person
permitted to communicate with the living, for example, to be a manifestation of
persistent personal energy or as a kind of force being exercised after death. Myers
defines ‘ectoplasy’ to be an extrusion from the organism of vital energy.

Maxwell's demon
Myers, in his appendix, referencing Irish physicist James Maxwell’s 1871 Theory of Heat
and William Thomson’s 1879 description of Maxwell’s sorting demon, to explain
physical expenditure modified by spirit control, particularly séances, in a subsection entitled ‘control over individual
molecules; resulting in abrogation of ordinary thermal laws, and in aggregation and disaggregation of matter’, so to
explain spirit action on a living brain. The following is humorous quote from this section:
“To foresee or to guide the affinities of each several molecule would be for the physicist as great a step in advance as
it would be for the registrar-general could he foresee or guide every impulse to wedlock in the United Kingdom.”
This quote, curiously, is germane to the logic of reaction matching.

James
Myers, supposedly, was a friend and colleague of William James. [2] Together, supposedly, the advanced some type
of anti-reductionist transmission or filter theory of mind-brain dualism. (Ѻ)
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In hmolscience, Greg Myers (1954-) is an American-born English rhetoric and
communications professor noted, in human thermodynamics, for his 1985
“Nineteenth-Century Popularizations of Thermodynamics and the Rhetoric of Social
Prophecy”, wherein he gives a short history of the usage of thermodynamics in the
humanities.

Overview
In 1985, Myers, in his “Nineteenth-Century Popularizations of Thermodynamics and the
Rhetoric of Social Prophecy”, gives a fairly through account of the usage and
application of thermodynamics in the humanities, and in particular social prophecy. [1]
Myers thematically opens his paper to German historian-philosopher Oswald
Spengler’s 1918 quote regarding his cyclical entropy-based theory of the rise and fall of
civilizations: [2]
“What the myth of Gotterdammerung signified of old, the myth of entropy signifies today—the world’s end as
completion of an inwardly necessary evolution.”
The German Götterdämmerung is a translation of the Old Norse phrase Ragnarök, which in Norse mythology refers to
a prophesied war of the gods that brings about the end of the world. [3] Myers then goes on to discuss similar
discussions and extensions of thermodynamics and the physical sciences into the humanities made by others: Henry
Adams, Erwin Hiebert, William Jordy, Henry Buckle, John Tyndall, John Ruskin, Stephen Brush, David Wilson,
Theodore Porter, Balfour Stewart, Thomas Huxley, Peter Tait, Karl Marx, Nicholas Georgescu, Jeremy Rifkin, Yevgeny
Zamyatin, Herbert Spencer, and Thomas Pynchon, to name a few. [4]

Education
Myers completed his BA at Pomona College, California, his PhD at Columbia University, and in 1985 was associated
with the University of Lancaster. Presently, Myers is a professor of rhetoric and communication at Lancaster
University.
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In terminology, mythology (TR=171) is
the study of myths or allegorical
narratives, often dealing with God,
gods, demigods, and or legendary
heroes or stories, or admixtures
thereof, of a particular people, or of
popular beliefs or assumptions that
have grown up around someone,
something, or some phenomena.

Jefferson
The following quote(Ѻ) by Thomas
Jefferson on religion as fables and
mythologies, shown in a 2011 fenceprotected holiday display, made by
Atheists United, in Santa Monica,
California:

A book collection of mythologies: Egyptian mythology, Christian mythology, Islam
mythology, Norse mythology, Roman mythology, Greek mythology, most of which
are derived from the Egyptian Book of the Dead.

(add discussion)

Quotes
The following are related quotes:
“It is impossible for anyone to dispel his fear over the
most important matters, if he does not know what is the
nature of the universe, but instead suspects something
that happens in myth. Therefore, it is impossible to
obtain unmitigated pleasure without natural science.”
— Epicurus (c.280BC), opening quote to Victor Stenger’s God
and the Atom [1]

“Fables should be taught as fables, myths as myths, and
miracles as poetic fancies. To teach superstitions as truth
is a most terrible thing. The child mind accepts and
believes them, and only through great pain and perhaps tragedy can he or she be in after years relieved of them. The
reason for this is that a superstition is so intangible a thing that you cannot get at it to refute it.”
— Hypatia (c.400)

See also
● Comparative mythology and religion
● Religio-mythology
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N
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In science, Ernest Nagel (1901-1985) (CR:6), not to be confused with American atheist
anti-reductionist philosopher Thomas Nagel (1937-), was an American positivist
philosopher noted for his 1961 pro-reductionism descriptions and discussions, for his
social teleology theories, and for his mentoring of James Coleman.

Social teleology
Nagel, according to Stephen Turner (2008), is said to have promoted some type of
“social teleology” argument, similar to that of Max Weber and Pierre Bourdieu, among
others. (Ѻ)

Reductionism
In 1961, Nagel, in his The Structure of Science, according to Steven Weinberg (1961),
also cited by Michael Simon (1971), gives the “paradigmatic example of the reduction
of one theory to another”. [1]

Influences
American chemical engineer turned sociologist James Coleman, after completing his BS in chemical engineering in
1949, entered sociology following a job as a chemist at Eastman Kodak, with a self-described ‘positivist orientation …
carried over from the physical sciences’, an orientation he was able to polish in courses on the philosophy of science
taken under Nagel. [2]
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Nagel, Thomas
In hmolscience, Thomas Nagel (1937-), not to be confused with Ernest Nagel (19011985), whose surname similarly arises in reductionism discussions, is an American
atheist anti-reductionist philosopher, generally focused on an argument that
"consciousness" is not reducible to physics and chemistry, noted for his 1987 book
What Does it All Mean?, a treatise on physicalism versus dualism, with discussions.

Bat | Consciousness
Nagel seems to be widely-cited for his 1974 “What is it Like to be a Bat?” wherein he
pits reductionism against the premise that every organism that has conscious
experience has a subjective unique mental state, not accountable to materialism, or
something along these lines. [4]

Extrapolate down | Difficulties
In 1987, Nagel, in his What Does it All Mean?, gave the following argument, cited by
Christian de Quincey (2002), of the, supposed, absurdities resulting from the
extrapolate down approach, in respect to consciousness: [1]
“Ordinarily we believe that other human beings are conscious, and almost everyone believes that other mammals
and birds are conscious too. But people differ over whether fish are conscious, or insects, worms, and jellyfish. They
are still more doubtful about whether one-celled animals like amoebae and paramecia have conscious experiences,
even though such creatures react conspicuously to stimuli of various kinds. Most people believe that plants aren’t
conscious; and almost no one believes that rocks are conscious, or Kleenex, or automobiles, or mountain lakes, or
cigarettes. And to take another biological example, most of us would say if we thought about it, that the individual
cells of which our bodies are composed do not have conscious experiences.”
In 2012, Nagel, in his Mind and Cosmos: Why the Materialist Neo-Darwinian Conception of Nature Is Almost Certainly
False, argued the following:
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“It is highly implausible that life as we know it is the result of a sequence of physical accidents together with the
mechanism of natural selection.”
Nagel, as summarized by one of his former Princeton philosophy students Richard Brody, argues, in sum, that “life
cannot have arisen solely from a primordial chemical reaction, and the process of natural selection cannot account
for the creation of the realm of mind.” [3]

Quotes
The following are related quotes:
“I want atheism to be true and am made uneasy by the fact that some of the most intelligent and well-informed
people I know are religious believers.”
— Thomas Nagel (c.2000) (Ѻ)

“I am drawn to a fourth alternative, natural teleology, or teleological bias, as an account of the existence of the
biological possibilities on which natural selection can operate. I believe that teleology is a naturalistic alternative that
is distinct from all three of the other candidate explanations: chance, creationism, and directionless physical law. To
avoid the mistake that White [Roger White] finds in the hypothesis of nonintentional bias, teleology would have to be
restrictive in what it makes likely, but without depending on intentions or motives. This would probably have to
involve some conception of an increase in value through the expanded possibilities provided by the higher forms of
organization toward which nature tends: not just any outcome could qualify as a telos. That would make value an
explanatory end, but not one that is realized through the purposes or intentions of an agent. Teleology means that in
addition to physical law of the familiar kind, there are other laws of nature that are "biased toward the marvelous".”
— Thomas Nagel (2012), Mind and Cosmos (Ѻ)

See also
● Alvin Plantinga
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Nageli, Carl von
In hmolscience, Carl von Nageli (1817-1891), often cited as Nägeli, alternative spelling
"von Naegeli", was a Swiss botanist and physiologist noted for his 1877 lecture “The
Limits of Natural Knowledge”, in which, as commented on by James Maxwell, he
addressed the issue of what happens to conceptions such as consciousness, sensation,
mind, free will, pain and pleasure, etc., when one begins to descend down the
evolutionary ladder to the atomic origin level. [1]

Overview
In 1877, Nageli, in his “The Limits of Natural Knowledge”, gave, supposedly, some type
of Ernst Haeckel stylized, argument about physical-material souls in the form of atoms,
or something along these lines. [1] Soon thereafter, this caught the eye of James
Maxwell; who began to discuss its contents with others; for example:
“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); see: [5] on plastidule souls
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In 1878, Maxwell, in his "Paradoxical Philosophy" article, summarized the main points of Nageli’s lecture as follows:
[2]
“He can draw no line across the chain of being [unbridgeable gap], and say that sensation and consciousness do not
extend below that line. He cannot doubt that every molecule possesses something related, though distantly, to
sensation, ‘since each one feels the presence, the particular condition, the peculiar forces of the other, and,
accordingly, has the inclination to move, and under circumstances really begins to move—becomes alive as it were; ...
If therefore, the molecules feel something which is related to sensation, then this must be pleasure if they can
respond to attraction and repulsion, i.e., follow their inclination or disinclination; it must be displeasure if they are
forced to execute some opposite movement, and it must be neither pleasure nor displeasure if they remain at rest’.”
Maxwell goes on to speculate as to whether or not atoms can have pleasure, in terms of pure dynamics, and
concludes with the remark “even if a man were built up of thinking atoms would the thoughts of the man have any
relation to the thoughts of the atoms?” This is what is known as the “binding problem” in modern philosophical
parlance, a 1890 expression of American psychologist William James who commented “how can many
consciousnesses be at the same time one consciousness?” This is what is called, according to American philosopher
Christian de Quincey, the main issue in any standard critique of any form of panpsychism. [3] Some have classified
von Nageli as a "panpsychist philosopher" or an advocate of a version of panpsychism. [4]

Quotes
The following are related quotes:
“If faith begins where knowledge ends, then as the empire of knowledge thus always increases in extent, that of faith
decreases as constantly.”
— Carl Nageli (1877), “The Limits of Natural Knowledge” [1]

References
1. Von Nageli, Carl. (1877). “The Limits of Natural Knowledge” (abs), delivered before the German Association at
Munich; synopsis (Ѻ) in: Nature, 16:491-92, Oct 4; translation part I (Ѻ) in: Nature, 16: 531-35, Oct 18; translation
part II (Ѻ), Nature, 16:559-63.
2. Maxwell, James. (1878). “Review: Paradoxical Philosophy”, in: Scientific Papers, II, pg. 451; in Nature, 19 (19 Dec
1878): 141-43; in: Scientific Papers, 2, 756-62.
3. (a) De Quincey, Christian. (2002). Radical Nature: Rediscovering the Soul of Matter (section: Binding Problem, pgs.
230-37). Invisible Cities Press.
(b) James, William. (1890). Principles of Psychology (ch. 6: Mind Stuff Theory). Publisher.
(c) Binding problem – Wikipedia.
4. Skrbina, David. (2005). Panpsychism in the West (thermodynamics, pgs. 13, 151; panpsychist philosophers, pg.
155). MIT Press.
5. Haeckel, Ernst. (1877). “The Present Position of the Evolution Theory” (plastidule-soul: last factor of organic soullife, pg. 685), Nature, 16:492-96, Oct 4.

Further reading
● Nageli, Carl von. (1898). A Mechanico-Physiological Theory of Organic Evolution. Publisher.

External links
● Karl von Nageli – Wikipedia.
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In chnops-thermodynamics, Nasif Nahle Sabag (1951-) is a Mexican-born American
biologist noted for his publications, beginning in 1999, on the topic of a Gibbsian-based
thermodynamic quantification of life and death. [1] In 1975, Nahle co-founded the
Biology Cabinet, in New Braunfels, Texas, an institute of scientific research and
education in biology. [2]

Objections
In 2010, Nahle seems to have begun to attracted a bit of a crank, new ager, fringe
status of sorts. In 2010, to give an example, Ian Forrester, in comment to English
computer scientist Tim Lambert, stated the following: [4]
“Yes Nasif Nahle is a complete whack job. I did a little bit of searching and found that
he has one English paper listed by Google Scholar. It is published in a 'journal' called
Journal of Human Thermodynamics. It contains such gems as: 'On the Mechanical
Equivalent of Heat and Occupation', 'Facial Vibration Imaging Technology and
Quantification of Thermodynamic States of Individuals', 'Coriolis Force and Asymmetry in Chemical-Biological
Evolution', and 'Human Thermodynamics and Business Efficiency'. The journal is run by someone called Libb Thims
who is even more of a crank than NN.”
Likewise, in 2012, similar jabs can be found in respect to his global warming theories. (Ѻ)

Education
Nahle completed his BS in biology in 1977 from the Autonomous University of Nuevo Leon, in San Nicolas de los
Garza, Mexico, where he focused on topics such as thermodynamics, heat transfer, physical chemistry, biophysics,
and radiobiology. In 1994, Nahle became certified in antibiotic therapy, from the same university. In 2001, Nahle
completed an MS level of work at Harvard School of Medicine on complementary, alternative, and integrative
medical research.
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Nahum, Gerard
In hmolscience, Gerard G. Nahum (1956-), or Gerry Nahum, as he goes by, is an
American chemical engineer turned physician known for his 1998 theory that the soul
can be weighed scientifically at the point of (death) dereaction, via measuring it's
energy-information content, with electromagnetic sensors.

Overview
In 1961, at age five, Nahum, as he estimates in retrospect, states that he began to
ruminate on a theory of consciousness. Specifically, Nahum states that “he became
convinced that the first law of thermodynamics applied to consciousness” when he was
five years old, after which time he began to theorize as to the question of “where does
it go” after death? [7] In 1978, Nahum states that he had a semi-solidified version of a
energy theory of consciousness. [7] In 1998, Nahum began to promulgate, in various
scientific circles, a 25-page presentation entitled “A Proposal for Testing the Energetics
of Consciousness and its Physical Foundation”, a cessation thermodynamics proposal to
conduct a consciousness-weighing project to quantify the energy-information of
consciousness (the “weight of the soul”), at the point of death using a negative entropy theory, and estimated that it
would cost approximately $100,000. [1] Nahum defines the soul or rather 'residual energy/information' after the
complete dissolution of an organism after death as: [2]
“Soul is the (obligatory) negative entropy (i.e., energy/weight equivalent) that is necessary to allow for the
nonequilibrium meta-stable physical 'quasi-steady-state' of a living/conscious biological system.”
While not a religious man, Nahum has spent a good portion of his life on this puzzle, attempting to get funding for a
thermodynamics-information based consciousness quantification experiment from the Catholic church, various
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physics departments, and institutes like the University of Arizona’s Human Energy Systems Laboratory. [1]
He often attends science-of-consciousness and quantum theory gatherings, hoping to discover potential partners.
Nahum uses a mixture of information theory, thermodynamics, and the mass-energy equivalence relation, to explain
the conservation of consciousness at the point of death. In short, according to Nahum, the change in heat dQ that has
to be liberated per bit of information lost is:

This loss or destruction of information at death, in the processing consciousness, is hypothesized to potentially occur,
according to Nahum, as a result of the destruction of brain cell microtubules, which during life act like an "abacus for
molecular calculation at the subcellular level". Using this numerical figure as a basis, Nahum then uses Einstein's
mass-energy equivalence relation:

to calculate that the weight of one bit, the basic unit of information and of consciousness, is a "billionth billionth
billionth of a billionth of a kilogram" or:

(verbal approximation) or

(exact value)

Beyond this, Nahum estimates that consciousness may be comprised of a minimum of 1-10 million bits of
information, but that he doesn't know how much more may be necessary. Based on this logic, he postulates that one
could measure the changes in mass that are associated with the loss of information comprising consciousness at
death using scales that have at least picogram (
) sensitivity or better. On this basis, Nahum postulates that
the weight of the consciousness W(t) surviving after death can be quantified by the following expression:

where W(t) is the weight of the system containing the experimental subject as a function of time, E(t) is the energy
radiated or dissipated by the system as a function of time over all spatial dimensions, C(t) is the time dependent
energy deficit not accounted for by measurable system energy radition-dissipation, t0 is the time of death of the
biological system, t is the time elapsed since the death of the biological system, g is the local acceleration of gravity,
and c is the speed of light. Nahum then comments, after several pages of experimental procedure, that: [4]
“Assuming that these experimental goals can be accomplished, then the quantity of negative entropy and or energy
that is associated with the phenomenon of consciousness should, in principle, be both measurable and quantifiable.”
(add discussion)

Difficulties on theory
Nahum’s theory, in short, posits that consciousness can be associated with a certain amount of information content
of some part of a living, sentient being (presumably within the central nervous system); that this information is
equivalent to a certain amount of negative entropy (order) or energy; that at the point of irreversible neurological
activity cessation (or death) the magnitude of the energy associated with consciousness will be conserved according
to the law of conservation of energy; that this consciousness energy loss will correspond to a loss of physical mass
according to the mass-energy equivalence relation; and that by measuring the radiation of all possible types of
energy at the point of termination in an isolated chamber that the mass of departed consciousness could be
measured in units of kilograms.
The first issue with this argument is that the mass-energy equivalence relation has been shown to apply only to
situations wherein there is a transformation of sub-atomic particle into another type of subatomic particle, releasing
energy in the process, such as in radioactive decay, e.g. carbon-14 converting to nitrogen-14 plus radiation; solar
thermonuclear reactions, e.g. four protons converting to one helium-4 atom, releasing energy in the form of gamma
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ray photons and neutrinos, whereby 0.7% of the mass of the original four protons is lost; or as in various types
energy-mass changes that occur in high speed particle colliders.
None of these types of decay processes, however, are known to occur when a person dies; thus, the process
by which a person dies should conform to the laws of chemistry, the conservation of mass being of predominance.
The mass-energy equivalence principle, in the form of hydrocarbon molecules (or other types of atoms) undergoing
nuclei transformation, at the point of death, to release energy, should not apply to human death as Nahum posits.
The second issue of difficulty with Nahum’s theory is the postulate of correlating mental intelligence, in the form
of stored information, to entropy or rather negative entropy. While it is has been argued, as Hermann Helmholtz
stated in 1882, that the magnitude of entropy is proportional to the order of a system, no one has ever presented a
derivation starting with the basic 1865 Clausius definition entropy, as differential unit of heat dQ passing the
boundary of a system divided by the absolute temperature T of the system, to arrive at some formulation of entropy
(or the negative of entropy) as a absolute measure of brain intellect or better yet consciousness (or the information
value of consciousness). Nahum, however, states, in his abstract, that these connections are “well-established”,
specifically commenting that the “equivalence of energy/negative entropy with information system content” is a
well-established physical relationship.
This, however, is not the case, although many would like to say it is so, simply by citing the likes of Leó Szilárd
(1929), Claude Shannon (1948), Leon Brillouin (1950), Edwin Jaynes (1957), or Myron Tribus (1961), among others. All
connections of thermodynamic entropy to system information content stem from American electronics engineer
Ralph Hartley’s 1927 introduction of the logarithmic function to measure high and low voltage signals in telegraph
wires, where he defined H as information defined by the following function:

where n is the number of successive selections or readings of a sequence of voltage levels in a telegraph receiver
tape, and s is the number of possible voltage levels by which the signal may be transmitted by the sender. Although
Hartley’s derivation had nothing to do with heat engines or thermodynamic working bodies, Shannon would later
declare H to the same as the entropy in statistical mechanics, defined by Ludwig Boltzmann, forever convoluting the
two completely different "systems", telegraph sending systems and steam engine systems.
On these views, to justify his proposed consciousness weighing experiment, Nahum gives a short derivation in his
appendix in which he states that Clausius entropy (1865), Boltzmann entropy (1901), and Shannon entropy (1948) are
all equivalent expressions of the entropy of any physical systems:
Entropy

Type

Clausius entropy

Applicablity

All physical systems of the universe.

Boltzmann entropy

Systems having non-correlation of velocity, i.e. those
ascribing to the Boltzmann chaos assumption.

Shannon entropy

Information transmission systems, i.e. current or
voltage variations sent down telegraphy, telephone,
fiber optic lines, etc.

This, however, is far from the truth. Clausius entropy applies to all physical systems; Boltzmann entropy is a statistical
approximation of Clausius entropy, generally applicable to only ideal gas systems; and Shannon entropy is not even
an entropy of thermodynamics, but refers to measurements of strings of binary Morris code sent in transmissions. In
any event, Nahum substitutes Shannon entropy into Clausius entropy, eliminating the entropy change variable ΔS to
arrive at an expression for heat loss per loss of bit of information in the nervous system:

citing Claude Shannon (1949), Charles Bennett (1982), and Alvin Weinberg (1982), as justification for this calculation.
[6] Beyond these issues, Nahum postulates that, based on the increase of black hole entropy in the region of event
horizons, that similarly the negative entropy or post-death ordered transformed consciousness may go into a type of
extra-dimensional parallel universe hyperspace, in the regions of the Planck length, where the energy of the departed
consciousness goes into small types of singularities embedded within our own four-dimensional space-time world. [5]
To explain how this “energy of consciousness” may be able to depart or transfer to the hyperspace domains, whereas
other varieties of standard energies do not, Nahum reasons:
“One possible explanation may depend upon the precise time-frequency spectrum of the energy liberated as a result
of the loss of biological consciousness, possibly imparting to it a particular signature that may allow it passage to
hyperspace domains, whereas other more ‘usual’ forms of energy in other conformations do not permit access.”
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(add discussion)

Education
Nahum completed his BS in chemical engineering, with special interest in thermodynamics and information theory, at
Yale University and his MD at Stanford University. Nahum was a professor of obstetrics and gynecology at Duke
University until 2004, after which he began working for the U.S. Food and Drug Administration in Rockville, Maryland.
Nahum, currently, is Vice President of Global Development, General Medicine, at Bayer HealthCare Pharmaceuticals.
[3]
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In thermodynamics, nanothermodynamics or
"small-systems thermodynamics" is the
thermodynamical study of phenomenon and
processes at the nanometer scale (nanoscale), in
which systems are in the in size range of
meters (nanosystems), often consisting of a
countable number of particles (nanoparticles),
each with a discernable structure. Significant
aspects unique to nanosystems, from the
thermodynamic point of view, include their high
surface-to-volume ratio, in which "surface
effects" become increasingly important with
decreasing size, and “fluctuations”, such as
temperature fluctuations, among others.
Nanothermodynamics, in short, is the application
of the principles and laws of thermodynamics and
statistical mechanics to the prediction of the
properties and performances of nanoscale
structures in small molecular systems.
Size comparison and examples of "nanosized systems" of study in

History

nanothermodynamics (from the 2009 Teacher's Guide to
Nanothermodynamics, Northeastern University). [4]

The question of the issue of the application of
thermodynamics on the nanoscale began to emerge after the nucleation reaction was discovered in the early 1930s.
[2] The term ‘nanothermodynamics’ was being used as a synonym for small-systems thermodynamics as early as
2000. [1] Most sources, e.g. Ali Mansoori, attribute the dominant introduction of the term nanothermodynamics to
the introduction of its use in the title of the 2001 article “Nanothermodynamics” by American chemist and
biophysicist Terrell Hill; themed to be a shortened version of the older phrase “small system thermodynamics” used
by Hill in 1963 to designate the subject of the thermodynamics and statistical mechanics of systems of colloidal
particles, polymers, or macromolecules. [3]
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In anecdotes, the Napoleon Laplace anecdote is a famous
circa 1802 conversation that took place between French
leader Napoleon Bonaparte and physicist Pierre Laplace on
the question of the existence of God in the context of the new
celestial mechanics models of the formation and operation of
the universe, the dialog of which was latter communicated to
mathematician Joseph Lagrange, the gist of which being that
Laplace no longer needed the so-called "hypothesis of god",
as he referred to it, in the description of the mechanical
operation of the universe.

Celestial Mechanics | Godless
The following is an 1829 photo (Ѻ) of French physicist Pierre
Laplace’s 5-volume Celestial Mechanics affixed with his
famous 1802 quip to French emperor Napoleon Bonaparte, in
response to his god queries, that he had no use of the
hypothesis of god, which was prompted into query after
completion of at least the first volume, in which Napoleon
could not find the world “god” mentioned:
An 1985 illustration (with caption) of the Napoleon
Laplace anecdote, from George Scott's Atoms of the The
Living Flame: an Odyssey into Ethics and the Physical
Chemistry of Free Will, a circa 1802 dialogue between
French emperor Napoleon Bonaparte and physicist Pierre
Laplace, during which the latter told the former that "god"
was no longer a needed "hypothesis" in celestial
mechanics; Scott also comments that in 1814, after
Napoleon's doom was sealed, Laplace added (a possible
reference to Laplace's demon) that "the curve described
by a simple molecule of air is regulated in a manner just as
certain as the planets", and went onto claim that the
destiny of every atom in the universe is mathematically
predictable in principle from the forces of nature. [17]

(add discussion)

Ball's description | 1888
the gist of which, accounted by British mathematician Walter Ball (1888), is as follows: [12]
“Laplace went in state to Napoleon to accept a copy of his work, and the following account of the interview is well
authenticated, and so characteristic of all the parties concerned that I quote it in full. Someone had told Napoleon
that the book contained no mention of the name of God; Napoleon, who was fond of putting embarrassing questions,
received it with the remark, ‘M. Laplace, they tell me you have written this large book on the system of the universe,
and have never even mentioned its Creator.’ Laplace, who, though the most supple of politicians, was as stiff as a
martyr on every point of his philosophy, drew himself up and answered bluntly, ‘Je n’avais pas besoin de cette
hypothèse-là.’ ['I had no need of that hypothesis.'] Napoleon, greatly amused, told this reply to Lagrange, who
exclaimed, ‘Ah! c’est une belle hypothèse; ça explique beaucoup de choses.’ ['Ah, it is a fine hypothesis; it explains so
many things.']”

McGrayne's description | 2011
American science writer Sharon McGrayne (2011) states that the conversation took place at a reception in Josephine
Bonaparte’s rose garden, at the Chateau de Malmaison, in 1802, during which time Napoleon, then emperor of
France, was trying to engineer a rapprochement with the papacy, and so the religious probings ensued: [14]
Napoleon: “Who is the author of all this?”
Laplace: “A chain of natural causes would account for the construction and preservation of the celestial system.”
Napoleon: “Newton spoke of God in his book. I have perused yours but failed to find his name even once. Why?”
Laplace: “I have no need of that hypothesis”
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Laplace: “The true object of the physical sciences is not the search for primary causes [i.e. God] but the search for
laws according to which phenomenon are produced.”
(add discussion)

Citations
The number of citations to the Napoleon-Laplace anecdote is large, already having been "well authenticated" by
1888, as Walter Ball put it. In perusal of many of these there seems to be an unwritten rule, which states that if one
cites the anecdote, one is partial to Laplace's position; though this rule does not old in all cases, some taking a middle
ground on the matter (e.g. William Reed, Karen Armstrong). Some of thinkers to cite the anecdote are listed
chronologically below, showing date of statement or publication in which the statement is quoted or references,
reaction extent (RE), i.e. age, of person, when the citation or usage was implemented. as example par excellence, and
title of publication:
Person

Date Age

Publication

Pierre Laplace
(1749-1827)

1802 53

William Reed
(1806-1876)

1839 33 “The Infancy of the Union” (see: below) [13]

Francis
Edgeworth
(1845-1926)

In his Mathematical Psychics (pg. 134), via
citation to Louis Bourrienne’s Memoirs of
Napoleon Bonaparte (1836), he seems to cite the
anecdote: [16]
“Thus it appears that the mathematical method
makes no ridiculous pretensions to authority in
practical politics. There is no room for the
1881 36 sarcasm of Napoleon complaining that Laplace
wished to govern men according to the
differential calculus. The sense of practical genius
need not take offense. The mathematical method
has no place in camps or cabinets; but in a
philosophic sphere in which Napoleon had
neither part nor lot, and which he scouted as
'Ideology'.”

Walter Ball
(1850-1925)

1888 38 A Short History of Mathematics [12]

Jean-Paul
Sartre
(1905-1980)

1945 40 “Existentialism is a Humanism” [10]

Paul
Samuelson
(1915-2009)

1965 50 “Causality and Teleology in Economics” [9]

George Scott
(1921-2002)

1985 64

Atoms of the The Living Flame: an Odyssey into
Ethics and the Physical Chemistry of Free Will [17]

Francis Crick
(1916-2004)

1994 78

The Astonishing Hypothesis: the Scientific Search
for the Soul [11]

Richard
Dawkins
(1941-)

2006 65 The God Delusion (pg. 68n)

Christopher
Hitchens
(1949-2011)

2007 58 God is Not Great (pg. 66-67)

Karen
Armstrong
(1941-)

2009 68 The Case for God (pg. 227)

Conversation with Napoleon Bonaparte (17691821) [age: 33]
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Greg Graffin
(1964-)

2010 46

Anarchy Evolution: Faith, Science, and Bad
Religion in a World Without God (pg. 1) (Ѻ)

Sharon
McGrayne
(c.1950-)

2011 61 The Theory that Would Not Die [14]

Overview
In 1796, French physicist Pierre Laplace (IQ=190), who in published his Exposition of the System of the World, which
outlined the mathematical details of 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. Laplace based his nebular hypothesis derivations on
the previous work of Swedish polymath Emanuel Swedenborg (IQ=190) whom in his 1734 (284 PE) treatise On the
Principles of Natural Things had postulated that the formation of the solar system occurred as follows:

Swedenborg hypothesized, as shown in figure one, that first the crust formed by the original nebula as it solidified is
about to burst; then, figure two, the state of confusion and collapse as pieces of the sun are scattered through space;
then, figure three, the crust reformed as a disc surrounding the proto-sun; lastly, figure four, the pieces separated
into individual spheres: the planets. Laplace’s version of this model soon became the standard model of the origin of
the solar system.
The central argument of Laplace was ‘consideration of planetary motions thus leads us to think that, as the result
of excessive heat, the solar system originally extended beyond the orbits of all thhttp://www.eoht.info/e planets, and
that it contracted by successive steps to its present limits. In the assumed primitive condition of the sun, it resembled
those nebulae which are shown by the telescope to be composed of a more or less brilliant nucleus, surrounded by
nebulosity which, in condensing toward the surface of the nucleus, transforms it into a star.’ In other words, the solar
system formed, according to Laplace, by the slow rotative contraction of the nebula around the nucleus of a newly
ignited star.
Over the next three decades, Laplace expanded
on this early work with the writing of his five-volume
opus Celestial Mechanics, a sort of updated
translation English physicist Isaac Newton’s 1686
Principia, the book that introduced the laws of
motion, albeit written in the language of differential
calculus, in which, in Laplace’s own words, he set
himself the task to write a work which should ‘offer a
complete solution of the great mechanical problem
presented by the solar system, and bring theory to
coincide so closely with observation that empirical
equations should no longer find a place in
astronomical tables.’
The first two-volumes of Laplace’s Celestial
Mechanics were published in 1799 and that year
given to Napoleon, one of his former students, as a
gift to which Napoleon replied ‘the first six months to
which I can spare will be employed in reading it.’ [2]
Napoleon Bonaparte greeting French physicist Pierre Laplace (1802)
When he finally did finish reading it, Napoleon, the
to congratulate him on his newly published Celestial Mechanics.
emperor of a predominately Catholic empire, albeit
himself an agnostic of the most profound kind, interjected into a famous dialog with Laplace on the religious
implications of his new mechanical model of the origin and operation of the universe, a conversation said to have
occurred on August 8th, 1802—the day the universe—the universe of the scientific elite—became Godless (as
pictured adjacent).
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This famous conversation, as reconstructed below, with Napoleon essentially curious to know Laplace’s views on
God, has since been told and retold so many times, said to have occurred in different years and in a number of
different circumstances, scenarios, and points of view that a number of differing versions of the conversation exist.
[3] Whatever the exact details and circumstances of the conversation, that is whether Napoleon visited Laplace or
Laplace visited Napoleon, whether Napoleon was referring to Laplace’s Celestial Mechanics or his Exposition of the
System of the World, whether Napoleon was comparing the God-free universe model of Laplace to the God-tinged
work of Lagrange or that of Newton, whether the conversation occurred in 1802 or 1812, whether Napoleon had
read the book prior to the conversation or not, along with subtleties attributed to French to English translation
renditions, among other details, the gist of the dialog is said to have occurred as follows: wherein first (left) he
queries Laplace and then next, greatly amused by the response, quickly conveys the dialog to Laplace’s intellectual
comrade Italian mathematical physicist Joseph Lagrange (IQ=185) who corroborated (right). Another version is: [8]
Napoleon says, "François, you
wrote this whole book on
astronomy, and you didn't once
mention God." Laplace replies, "I
had no need of that hypothesis."
Hilarity ensues.
And so it came to pass—in the
centuries to follow—that among
the elite of the elite of the
scientific community, the
universe, the Laplacian universe,
that is to say, was Godless. The
universe of the lay public, the so- Left: A rendition of Napoleon querying Laplace about why there is no mention of God in
called moral universe, however, his new book on the mechanics of the universe. Right:
remained a different story and is A rendition of Napoleon telling Lagrange about his interaction with Laplace on the
the story we intend to address
question of the existence of God in the framework of the new mechanical models.
herein. Napoleon, to note, in the
decades to follow, during his various debates with others on religion, would frequently refer back to these early
conversations with Laplace, Lagrange, and the other faculty members of the École Polytechnique, about their
convictions that there is no God, as sorts of anchor points to get his own bearings, right up until his last years. In one
debate with his personal assistant General Baron Gaspard Gourgaud, during the years 1812-1816, on the subject of
Gourgaud’s opinion that staring up at the starry heavens leads one to an amazement and wonder in the greatness of
God, Napoleon replied: [4]
“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.”
This statement, made about the great leading scientists of Napoleon’s day is more or less a verbatim description of
the views held by the leading scientists of our day—nearly all do not believe in God, but do not like to say so. This
issue will be a central focal point of this book. In other words, although scientists no longer believe in God,
considering divine intervention as being an unneeded hypothesis, what exactly scientists do believe remains a bit of
an obscure picture.
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Gourgaud went on to comment in rebuttal or
rather defense of his Christian beliefs that ‘I own
that I believe firmly in God, and cannot conceive
how men can be atheists. To proclaim themselves
such seems to me mere mental braggadocio’. To
this abrasive comment, Napoleon retorted:
“Bah! Laplace was an atheist, and Berthollet too. At
the Institute they all were atheists, and yet Newton
and Leibnitz were believers. Atheists compare man
to a clock; but the clock-maker is a being of
superior intelligence. They grant that creation is
the result of matter, as warmth is the effect of
fire.”
To pause and reflect on this frank statement, we
notice, firstly, a definite century shift in the
thinking mindset of the modern intellectual,
A truncated synopsis of the Napoleon Laplace anecdote from
specifically from that of a science framed in the
American economist Paul Samuelson’s 1965 “Causality and Teleology
workings of a creator God, the Newtonian universe in Economics.” [9]
(1727), to that of a science framed in the workings
of a Godless universe, the Laplacian universe (1827). Secondly, the new atheists, that is the hard scientists of the
modern day, no longer compare man to a clock but to that of a multi-element animated reactive molecule, by virtue
of the finding that each human, identical twins aside, has a definite, unique, and measurable human molecular
formula—and molecules do not behave like clocks. Lastly, we grant that creation is the result of chemical synthesis,
the interaction of matter and energy, driven by the dynamics and operation of the universe, just as warmth is the
effect of fire.

Soul discussions
A central unresolved issue that remained in the Laplacian universe model, one that was frequently on the mind of
Napoleon, as it is on the mind of many this very day, is the nature of life and death, the origin of life, and that mostsacred of all terms the soul (or as other contexts spirit)—a single word that in one passing embodies morality,
meaning, and purpose. [6] As Napoleon commented in April of 1817 during a conversation with Gourgaud who at the
time was praising the Celestial Mechanics of Laplace:
“I often asked Laplace what he thought of God. He owned he was an atheist. Many crimes have been committed in
the name of religion. The oldest religion is the worship of the sun [Ra theology]. Where is the soul of an infant? I
cannot remember what I was before I was born; and what will become of my soul after my death? As to my body, it
will become carrots or turnips. I have no dread of death. In the army I have seen many men suddenly perish who
were talking with me.”
Where is the soul of the infant, indeed? The soul is a term of Egyptian origin, which connotes the summation of one’s
right or wrong motions, morally speaking, throughout one’s total state of existence. In its original formulation, the
soul was said to be located heart and called the ‘ba’ and something that could be measured on a scale in the
judgment hall in the afterlife. While the majority of this soul weighing theory is mythological, a person, or for that
matter any atom or molecule, animated or not, does have combinations of natural and unnatural "motions", and any
and all motions are quantitative measurements of work—or forces moving objects per unit distance—that are
quantified in units of joules, the unit of energy. There is, therefore, some residual semblance of scientific truth to the
notion ancient concept of the soul—although not to the effect that there is some measureable mass of moral nature
found in one’s body—such as in the pineal gland, as famously postulated in 1620 by French philosopher Rene
Descartes—but rather in one’s motions, which are both natural and unnatural.
The subject of the nature of the soul was a question that plagued Napoleon up until his last days. In fact, in 1820,
a year before his death, Napoleon was experimenting with seeds and plants of melon, spinach, sorrel, asparagus,
salad, artichokes, cucumber, radishes, and endives, to figure out or rather gain insight into the search for the origin of
life and nature of the soul. During these investigations, Napoleon entered into a dialog with his personal physician
Francois Antommarchi as to the whereabouts of the soul, during which time he commented again on his retrospect
conversation with Laplace on God: ‘You do not believe it, you doctors are above such weakness. Tell me, you who
know so well the human body, who have probed into all its ramifications, have you ever come across the soul under
your scalpel? Where is it? In which organ?’ 'I hesitated to respond,' says Antommarchi. 'Come now, frankly, there is
not a doctor who believes in God, is not that so?' 'No, Sire, they are ensnared by the demonstration, they accept the
dictum of the mathematicians.' 'Eh, but the latter are generally religious. Your reply, however, recalls to me a curious
remark. I was talking to Laplace , I was congratulating him upon a book he had just published and I asked him how it
was that the name of God, which was so incessantly repeated in the writings of Lagrange, did not appear even once
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in his work. The reason,' he replied, 'is that I had not had occasion to make use of that hypothesis’.’ [7]
These open and frank and Napoleonic conversation dialogs, which in modern terms would be akin to JFK going down
to MIT and having a one-on-one discussion of belief systems with every professor, offer a glimpse into a subject that
has become a rather taboo discussion topic in the modern day and is a taboo that we intend to break with herein and
to continue onward in the framework of this open and frank style of Napoleonic dialog. In any event, the Napoleon
Laplace dialog is often said to mark the start of the "Godless universe" model of modern science.

Other
French philosopher Jean-Paul Sartre, in his 1945 “Existentialism is a Humanism” lecture, attributed some possible
variant of the above to someone in the year 1880, as follows: [10]
“Around 1880, some French professors attempted to formulate a secular morality, they expressed it more or less in
these words: God is a useless and a costly
hypothesis, so we will do without it.”

Reed's description | 1839
In 1839, American politician William Reed,
in his “The Infancy of the Union” address,
delivered before the New York Historical
Society, had the following rather religionsiding message to say about the anecdote:
[13]
“And how was the Union made? Has it a
date, a day or a year, like the declaration of A depiction of long outstretched "fingers of Aten", i.e. sunrays
anthropomorphized, of the sun-god Aten being worshiped in 1330BC by the
independence or the constitution? Was it Egyptian monotheism-believing pharaoh Akhenaten, cited by American
done in convention? Did men come
politician William Reed in 1838 as a theory or hypothesis that we need to keep
together by some appointment, and
in order to explain political union formation.
deliberate in solemn council, and ordain a
Union? Never. It was the work of time—the natural result of things—the growth of circumstances, or whatever other
plausible, but really unmeaning phrases, may be used as a substitute for an acknowledgment of God's providence in
the destinies of mankind. It is related — we do not vouch for the accuracy of the story, though we can well believe it:
When Napoleon inquired of Laplace, why he had not mentioned God in his System of the World, the savant replied,
because he could dispense with that hypothesis.
In contemplating the political system of our country, there are minds which doubtless would dispense with the
same hypothesis in many particulars, not looking beyond the secondary cause of human agency. But in the formation
of the Union, the hypothesis not only cannot be dispensed with, but it is the only adequate cause that can be offered,
to explain the effects. Let anyone, taking for his point of mental vision the present day, look back to the years, when
the separate companies of the primitive colonists, the hapless followers of the hapless Raleigh at the south, and the
iron-nerved pilgrim band at the north; and though the observer should be Bunyan's Little-Faith, or Mr. WorldlyWiseman, he could scarce fail to trace the controlling power of divine agency. The way was preparing, slowly,
cautiously, laboriously, for an era, in which there was to be a mighty development of the capacity of man for self
political government. The course of events was led on so tranquilly, that there was given no note of preparation to
intimate to human intelligence, what was in reserve at no very distant futurity. The Union was coming on, the chief
great means of achieving a system of popular government on a widely extended territory. The ground was made
ready and the foundations laid, and it only remained for human sagacity to carry out a plan, which, in humble
confidence we may say, was traced by the finger of God.”
This so-called “finger of God” reasoning behind the formation of the union, is reference to Egyptian pharaoh
Akhenaten’s 1330BC monotheistic Aten (Ѻ) theory of god, whose long stretched out “fingers”, shown above, were
conceptualized as the rays of the sun, a model that was incorporated into passages of the Christian Bible, in particular
the method (Ѻ) cited by which the 10 commandments (i.e. 42 negative confessions) were written onto stone tablets,
which Reed unknowingly cites as the “cause” behind the formation of the American union.
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Social mechanics |
Physicochemical sociology
While Laplace may very well have “had no
need” for the hypothesis of god in his 1802
formulation of “celestial mechanics”, the
same has not necessarily been the case for
“social mechanics”. If, in fact, to given an
equivalent scenario, in 1898, Eugene Fuffy,
the then president of the Swiss
Confederation, would have gone down to
the University of Geneva and asked Leon
Winiarski why the word god or “dieu”
(French) is not to be found in his Essay on
Social Mechanics, Winiarski would have
been hard pressed to reply back that he
had no need of that hypothesis, because he
does in fact employ the word “religion” 21+
times in his book. [1] Likewise, in Mirza
Beg's 1987 Physicochemical Sociology, we
find citation of Muhammad the “Prophet
(b.p.u.h.)” mentioned 19 times.

The three main two cultures namesakes books, written in a Clausius-based
reformulation of the humanities, the first not mentioning the term "god"
(although mentioning "religion" 22+ times), the second written without
mention the the term "god" (although Muhammad the “Prophet (b.p.u.h.)”
mentioned 19 times), albeit a concept believed inherently by the author, the
third written by an an author, like Laplace, "without the need of that
hypothesis [of god]", but acutely aware of the void left in its wake.

(add discussion)
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Nash, John
In hmolscience, John Nash (1928-2015) (CR:29) (DN=7) is an American mathematician,
described, at age 20, as “a genius” in his letter of recommendation by Carnegie Tech
professor R.L. Duffin, ranked in 2014 as a smartest person existive (#6) (Ѻ), noted,
according to American thermodynamicist Ali Mansoori, for doing work in economic
thermodynamics; supposedly, stemming from or found somewhere in his PhD
dissertation. [1] American chemical physics historian turned science writer Tom
Siegfried, in his 2006 A Beautiful Math, devotes a certain amount of effort to stitching
thermodynamic connections between the work of Nash, John Neumann, and Oskar
Morgenstern—the following being one noted excerpt: [2]
“In a chemical reaction, all the atoms involved are seeking a stable arrangement,
possessing a minimum amount of energy. It’s because of the laws of thermodynamics.
And just as in a chemical reaction all the atoms are simultaneously seeking a state with
a minimum energy, in an economy all the people are seeking to maximize their utility.
A chemical reaction reaches an equilibrium enforced by the laws of thermodynamics; an economy should reach a
Nash equilibrium dictated by game theory.”
(add discussion)
Nash (1994) is one of the noted hmolscience Nobel Prize in economics recipients, along with: Jan Tinbergen (1969),
Paul Samuelson (1970), Tjalling Koopmans (1975), Robert Fogel (1993), and Thomas Schelling (2005). [3]

Education
The education of Nash, as summarized by Tom Siegfried, is as follows: [2]
“Nash alluded to the statistical interactions of reacting molecules in his derivation of the Nash equilibrium. Nash,
after all, studied chemical engineering and chemistry at Carnegie Tech before becoming a math major, and his
dissertation at Princeton drew on the chemical concept of ‘mass action’ in explaining Nash equilibrium.”
Nash earned a doctorate at Princeton in 1950 with a 28-page dissertation on “Non-Cooperative Games”, written
under the supervision of doctoral advisor Albert W. Tucker, based partially on John Neumann and Oskar
Morgenstern’s Theory of Games and Economic Behavior (1944), which contains the definition and properties of what
would later be called the "Nash equilibrium", a crucial concept that later won Nash the Nobel prize in economics in
1994. [4] The following is a noted quote from Theory of Games and Economic Behavior: [5]
“In order to elucidate the conceptions which we are applying to economics, we have given and may give again some
illustrations from physics. There are many social scientists who object to the drawing of such parallels on the
grounds, among which is generally found the assertion that economic theory cannot be modeled after physics
science it is a science of social, of human phenomena, has to take psychology into account, etc. Such statements are
at least premature.”
(add discussion)

Other
The 2001 film A Beautiful Mind, is based on the existence reaction of John Nash, in which the following fictionalized
equation of love quote is made:
“I've always believed in numbers. In the equations and logics that lead to reason; but after a lifetime of such pursuits I
ask, what truly is logic? Who decides reason? My quest has take me through the physical, the metaphysical, the
delusional and back, and I have made the most important discovery of my career... the most important discovery of
my life. It is only in the mysterious equations of love that any logical reasons can be found. I'm only here tonight
because of you. You are the only reason I am... you are all my reasons.”
This is a quote from John Nash's fictional Nobel Prize speech. In actual fact, however, Nash was never asked to speak
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upon his acceptance of the 1994 Nobel Prize in economics. The film depiction, nevertheless, made the culture rounds
that the film was based on someone who in reality had developed a love equation.
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Natural
In science, natural or ‘what is natural’, as contrasted
with unnatural, is defined by processes or reactions, for
standard earth-bound systems, that meet the following
criterion: [1]

This is called the Lewis inequality that are
‘thermodynamically possible’, defined in 1923 by
American physical chemist Gilbert Lewis, based on the
various Gibbs inequalities, which he termed as a
“universal rule” for freely reacting isothermal-isobaric
processes (e.g. ones that occur between reacting
humans). [2] In generalized form, what is natural for
any system or body of the universe is defined or
quantified those processes or reactions that meet the
Clausius inequality (1856).

The chemical thermodynamic definition of a "natural" vs
"unnatural" (and reversible) process, according to Edward
Guggenheim (1933), based on the Clausius inequality (1862), for
"freely-running" earth-bound reacting systems. [1]

Quotes
The following are related quotes:
“Natural things are exactly those things which do move continuously, in virtue of the principle inherent in
themselves, towards a determined goal; and the final development which results from any one such principle is not
identical for any two species, nor yet is it any random result, but in each there is always a tendency towards an
identical result if nothing interferes.”
— Aristotle (322BC), Physics (2:8) [3]

See also
● Natural science
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Natural law
In science, natural law refers to one of the laws of nature or nature ruled by law and order.

Quotes
The following is a related quote:
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“It is not only in those departments of science where the uniformity of natural law would seem to be a legitimate
deduction that the scientific method has found favor with investigators, for at the present time many of the writers
on ethics and sociology and theology are attempting to apply the methods and the laws of physical science in their
fields of investigation. It is noticeable, however, that it is not the new physics of energy, but the old physics of forces,
which is being thus applied. The physics which has been rendered obsolete by the investigation of the century has
been taken up by the sociologist, and we have this mighty organism, man, still struggling with as many forces as were
formerly supposed to battle for the control of the physical bodies of his individual members. ... If there is any spiritual
universe, the phenomena of ethics are spiritual phenomena. The assumption of natural law, that is, physical law, in
the spiritual universe means that there is no spiritual universe. A universe governed by the laws of physics is a
universe in which there is no right or wrong, justice or injustice, reward or punishment: nothing but inevitable
consequences. . . . This much, at least, is certain: if there is not a uniformity of nature in social phenomena so that
effects follow causes with the same certainty as they do in the physical universe, then is there no science of
sociology, and no such thing as a moral or social law. In so far as man is a free, moral agent, capable of determining
his own conduct, all attempts at predicting what he will do under given circumstances must fail. Only in so far as man
is governed, not merely influenced, by laws as unalterable and unvarying as are the laws of the physical universe, can
his actions furnish the materials of scientific study. If, on the other hand, there are such laws, then all attempts of
man at influencing the social order will be as successful as would attempts at revising the law of gravitation.”
— Fernando Sanford (1899), “The Scientific Method and its Limitations” [1]
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Natural philosophy
In science, natural philosophy refers to search for the general understanding of reality, whose main business,
according to Newton (c.1690), is to argue from phenomena without feigning hypotheses, and to deduce causes from
effects. [1]

Natural philosopher | Scientist
In 1833, the term “natural philosopher”, which was the preferred self-description for thinkers such as Michael
Faraday and Thomas Huxley, was beginning to come under question in respect to its ability to distinguish someone
who worked in the so-called “real sciences” per se, after which, amid the so-called Whewell-Coleridge debate, the
term “scientist” was coined, by William Whewell (1834), to satisfy this newer and harder branch in the tree of
knowledge.
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Natural right
In terminology, natural right, as opposed to “natural wrong”, refers to []

Overview
In 1651, Thomas Hobbes (1588-1679) published his Leviathan, which set the stage for theories about natural rights.
In 1670, Benedict Spinoza (1632-1677), in his Tractatus Theologico-Politicus (§3), building on Hobbes and Maimonides
(1135-1204), digressed on what he referred to as the natural right of things, as follows: [1]
“By the right and order of nature, I merely mean the rules determining the nature of each individual thing by which
we conceive it is determined naturally to exist and to behave in a certain way. For example fish are determined by
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nature to swim and big fish to eat little ones, and therefore it is by sovereign natural right that fish have possession of
the water and that big fish eat small fish. For it is certain that nature, considered wholly in itself, has a sovereign right
to do everything that it can do, i.e., the right of nature extends as far as its power extends … since the universal
power of the whole of nature is nothing but the power of all individual things together, it follows that each individual
thing has the sovereign right to do everything that it can do, or the right of each thing extends so far as its
determined power extends.”
In circa 1675, Jakob Thomasius (1622–1684), Gottfried Leibniz's teacher in Leipzig, composed a work, Adversus
Anonymum, de Libertate Philosophandi, devoted entirely to the refutation of the Tractatus Theologico-Politicus and
its underlying naturalism. Leibniz too seems to have regarded Spinoza's views on right and law as more dangerous
even than Hobbes', for while Hobbes at least allowed conceptual space for a divine legislator, Spinoza did not. [1] In
1689, John Locke argued in his Two Treatises of Government that political society existed for the sake of protecting
"property", which he defined as a person's "life, liberty, and estate"; according to which life, liberty, and property are
three main natural rights. (Ѻ)
In 1771, Goethe, influenced by Spinoza, wrote his Positions of Rights, set of 56 theses, on topics ranging from
natural law to inheritance law to criminal trial procedure, that he defended on August 6th allowing him to obtain a
degree of licentiate of law. In 1776, Thomas Jefferson, in the Declaration of Independence, stated that the three
“unalienable rights” of people are “life, liberty, and the pursuit of happiness”; which some conjecture has its origins
on Locke’s earlier formulation. (Ѻ)
In 1809, Goethe, building on Bergman (1775), came to
see natural right and natural wrong defined by the moral
symbols of physical chemistry, according to which in social
interactions there is battle between "morality and
passions" the result of which is determined by the
measure of the chemical affinities; the measure of the
affinities being determined to be free energy in by
Helmholtz (1882), according to which natural right and
natural wrong in modern terms are quantified by Gibbs
energy differentials, as shown adjacent.
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Natural selection
In science, natural selection is a theory
which posits, per Charles Darwin (1859),
that the descent of species occurs, not by
divine action, by a process whereby
variations of traits of offspring are selected
by nature based on fitness fit to the state of
a growing population confined to a limited
land and material resources.

Lucretius
Chambers Cyclopedia traces the origins of
the theory of natural selection to the
atomic theorists—Lucretius in particular:
(Ѻ)

The physicochemical depiction of nature “selecting”, so to say, reactions
between species, e.g. as theorized by Johann Goethe (1809), see: reaction
decipherment, a model cited by Charles Darwin (1859/1861) as being
something verbally akin to his conception of the term “natural selection”,
albeit not exactly.
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“The theory of natural selection advocated by Darwin is of ancient date—as old as Lucretius—and has been
maintained by Lamarck and others; but Darwin conceived that the previous schemes or theories afford no
explanation of the mode in which the alleged progressive transmutation of organic bodies from the lowest to the
highest grades has taken place.”

Goethe | Natural selection
The so-called theory of natural selection developed by Goethe, referred to by him as "metamorphosis via elective
affinity", or something along these lines, is outlined in his general theory of metamorphology.

Darwin | Natural selection
In 1859, English naturalist Charles Darwin, citing Goethe, introduced the term "natural selection" via publication of
his now-famous On the Origin of Species: by Means of Natural Selection, in which he set out to outline the general
laws by which species descend from one another per citation of the following quote: [1]
“But with regard to the material world, we can at least go so far as this—we can perceive that events are brought
about not by insulated interpositions of divine power, exerted in each particular case, hut by the establishment of
general laws.”
— William Whewell (1833), Bridgewater Treatise

The following are Darwin’s retrospect reflective statements on his first glimpse of his theory of natural selection:
“It long remained to me an inexplicable problem how the necessary degree of modification could have been effected,
and it would have thus remained forever, had I not studied domestic productions, and thus acquired a just idea of the
power of selection. As soon as I had fully realized this idea, I saw, on reading Malthus On Population, that natural
selection was the inevitable result of the rapid increase of all organic beings; for I was prepared to appreciate the
struggle for existence by having long studied the habits of animals.”
— Charles Darwin (1868), The Variation of Animals and Plants under Domestication (Ѻ)

Here, in his mention of "power", a thermodynamics-based term, we see the beginnings of the difficulties on theory in
Darwin's model of natural selection.

Terminology difficulties
In 1861, in regards to terminology issues, in the third edition of Origin of Species, Darwin added the following
concerning criticism raised about the term ‘natural selection’: [3]
“Several writers have misapprehended or objected to the term ‘natural selection’. Some have even imagined that
natural selection induces variability, whereas it implies only the preservation of such variations as occur and are
beneficial to the being under its conditions of life. No one objects to agriculturists speaking of the potent effects of
man's selection; and in this case the individual differences given by nature, which man for some object selects, must
of necessity first occur. Others have objected that the term selection implies conscious choice in the animals which
become modified; and it has even been urged that as plants have no volition, natural selection is not applicable to
them!
In the literal sense of the word, no doubt, natural selection is a misnomer; but who ever objected to chemists
speaking of the elective affinities of the various elements? — and yet an acid cannot strictly be said to elect the base
with which it will in preference combines.
It has been said that I speak of natural selection as an active power or Deity; but who objects to an author
speaking of the attraction of gravity as ruling the movements of the planets? Every one knows what is meant and is
implied by such metaphorical expressions; and they are almost necessary for brevity. So again it is difficult to avoid
personifying the word nature; but I mean by ‘nature’, only the aggregate action and product of many natural laws,
and by laws the sequence of events as ascertained by us. With a little familiarity such superficial objections will be
forgotten.”
English two cultures literature scholar Gillian Beer notes that the issue here is that the term “selection” implies or
imbues nature with “conscious agency”, and that Darwin, aware of German polymath Johann Goethe’s previous
usage of the term—as the title of his grand 1809 metamorphology theory of form change (chemical to plant to
animal to human)—whom he cited in his original 1859 edition as being one of three forerunners of evolution theory
(along with Erasmus Darwin and ) brought the science of affinity chemistry here into the discussion to deflect the
attack. [4]
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Chemical thermodynamics | Natural selection
When Darwin's version of the theory of natural selection,
according to which "living" species originate via some type of
struggle to live and or to survive, amid limited land and material
resources, gets carried down the great chain of being, or
backwards in time through the evolution timeline (or molecular
evolution table), difficulties on terminology and theory quickly
become apparent, as pointed out by thinkers such as Robert
Pirsig (1991), on paradox of molecules that struggle, and
numerous people on the issue that atoms and molecules are not
alive (see: defunct theory of life) hence the principle of continuity
is breached, as Darwin (1882) himself pointed out himself in his
last and final letter: [5]
“I believe that I have somewhere said (but I cannot find the
passage) that the principle of continuity renders it probable that
the principle of life will hereafter be shown to be part or
consequence of some general law.”

A typical evolution is a hoax cartoon promoted by
creationists, which highlights the salient fact that
Darwin’s theory of evolution by natural selection falls
apart, in regards to both the the origin of life question,
and in regards to the paradoxical premise that that
atoms and molecules struggle to survive.

The "general law" here, in modern retrospect, being the
combined law of thermodynamics (first law + second law), according to which a chemical thermodynamics based
model of evolution, transmutation of species, molecular metamorphosis, or atomic geometry form change, emerges
or arises as the replacement or rather upgrade to Darwin's theory of evolution by natural selection, according to
which, firstly, the premise "living" species become supplanted with the premise of powered animate CHNOPS+
species (or chemical species), per recognition of the fact that life and death are religio-mythology terms not
recognized by physics and chemistry (Charles Sherrington, 1938), being that when a gravitationally-bound system of
atoms and molecules is cyclically-heated, chemical thermodynamics defines what processes in this mix are natural or
unnatural, and furthermore stipulates that the two processes, natural and unnatural, are coupled together (per free
energy coupling theory), per system condition confines, according to which reaction "products", i.e. descendants in
Darwinian speak, are not necessarily "selected", as this implies someone or something is doing the selecting, but
rather yielded per the "nature" of each respective equilibrium reaction process, in the mechanism of molecular
evolution, hydrogen atom to human molecule, or
molecules-to-man evolution, as some refer to it in
colloquial speak.

Religious | Conflicts
Darwin, per opening 1859 William Whewell quote,
stating that his new evolution theory book was to
establish a general law of origin of species, according
to events brought about “NOT by insulated
interpositions of divine power”, opened a can of
worms, in regards to religious debate, that has not
yet simmered down. The following are cartoon
parodies of the ongoing situation.

Quotes
The following are related quotes:
“After Darwin, human morality became a scientific
mystery. Natural selection could explain who
intelligent, upright, linguistic, not so hairy, bipedal
primates could evolve, but where did our morals
come from? Darwin himself was absorbed by this question?”
— Joshua Greene (2013), Moral Tribes [2]
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Natural science
In science, a natural science refers to the study of natural
phenomena according to the Baconian method or scientific
method; the two principle natural sciences, according to the
1809 views of German polymath Johann Goethe, being
physics and chemistry, intertwined with and applied to the
study of human nature, on the logic that there is after all only
one nature. [1]
“It seems that his continued work in physics made the author
choose this strange title. He may have noticed that often in
natural science, ethical similes are used to bring something
nearer that is remote from the region of human knowledge,
and so, presumably, he may have wanted to trace the
parlance of a chemical simile back to its spiritual origin, all
the more so since there is after all just one nature.”

A depiction of "sociology" overlaid on the five main
branches of natural science, namely: astronomy, geology,
CHNOPSology (biology), physics, and chemistry.

Goethe thus defines "natural science" as the unified study of
chemistry, physics, and humanities. German physicist Karl
Pearson, likewise, defines “natural science” in an encompassing manner, which he explains via footnote as follows:
[2]

“I use this word—natural science—purposely, for I allow no distinction ultimately between the physical and biological
branches of science. A the latter advances, mere descriptions of sequences of sense-impressions are more and more
likely to be replaced by formulae describing conceptual motions; such is, indeed, the confessed aim of those
somewhat embryonic studies ‘cellular dynamics’ and ‘protoplasmic mechanics’.”

References
1. Kompridis, Nokolas. (2006). Philosophical Romanticism (pg. 246). Routledge.
2. Pearson, Karl. (1900). The Grammar of Science (pg. 299). Adam and Charles Black.

External links
● Natural science – Wikipedia.

Naturalism
In philosophy, naturalism, according to James Ward (1899), is the belief that all phenomena are governed by the laws
of science, and that supernatural cannot exist. [1] Naturalism, in more precise terms, as summarized by Edward
Guggenheim (1933), is that all phenomena are distinguishable between what is "natural" and what is "unnatural",
and furthermore, according to Fritz Lipmann (1943), that these two phenomena, in nature, are coupled to each other,
in such a way that the latter drives the former.
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In science, nature is a difficult to define
word.

Any process

Earth-bound process

Overview
In 1821, French philosopher Stendhal gave
the following definition of nature in the
context of an action: [1]
“We call an action natural when it does not English chemical thermodynamicist Edward Guggenheim's 1933 definition of
what constitutes the differences between a natural process and an unnatural
differ from the habitual mode of action.”

process, based on the Clausius inequality (that which governs the known
universe), for all systems (left) and for standard earth-bound systems ( (right),
for the latter of which: differential Gibbs free energy decrease (dG < 0)
quantifies what is "natural" whereas differential Gibbs free energy increase
(dG > 0) quantifies what is "unnatural". [2]

The definition of what constitutes a
"nature" or a so-called "natural process"
was seeded with the 1856 introduction of
the Clausius inequality, which led to the
Gibbs inequalities (1876), to the Lewis inequality (1923), and to the Guggenheim inequalities (1933), the latter of
which are shown adjacent. In 1950, American chemical thermodynamicist Frederick Rossini defined natural and
unnatural processes, in terms of the Lewis inequality, as such: [3]
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.

Hence, for earth-bound natural processes, measurements of Gibbs free energy change can determine what is natural
(dG < 0) and unnatural (dG > 0) in the corpus of human affairs.

Morality
The idea that the simple inequality sign, < or >, could differentiate between natural and unnatural, was an addition to
German polymath Johann Goethe's 1809 definition of the moral symbols of physical chemistry applied to human
interactions.

See also
● Nature abhors a vacuum
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In science, nature abhors a vacuum, or horror vacui,
is a postulated, stated in circa 485 BC by Greek
physicist-philosopher Parmenides that a void or
rather a vacuum, in nature, cannot exist. [1] This
famous postulate, and the two-millennia long
debate on this issue that followed, can be said to be
directly responsible for the invention or
development of a number of things: atomic theory
(c.450BC), barometer (1643), vacuum pump (1650),
piston and cylinder (1650), air pump (1657), steam
engine (1690), gas laws (1645-1897), and the
science of thermodynamics (1865). In a dictionary
sense, the term has come to represent an idiom
used to express the idea that empty or unfilled
spaces are unnatural as they go against the laws of
nature and physics. [2]

Early history
The nature abhors a vacuum argument was first
A Schott diagram depiction of German engineer Otto Guericke's
presented in stated in Greek physicist-philosopher famous circa 1649 beer keg vacuum experiment, in which Guericke
Parmenides (510-450BC) circa 485 BC by essay “On and another man (or Guericke's two assistants) try to completely
Nature”, in which he stated, via reasoning and
evacuate the fluid from a well-caulked beer keg, so to see if a
argument, that a void or rather a vacuum, in nature, "vacuum" could be made (at the top of the keg), the existence of
which that was deemed impossible by Parmenides.
cannot exist. [1] The first to object was Leucippus
(c.500-450BC) who in circa 475BC invented the
now-famous atomic theory, which was stimulated into conception to purposely contradict Parmenides, which stated
explicitly that everything in the universe is either atoms or voids, or combinations of both.
Greek standard model philosopher Empedocles (495-435BC) denied the existence of empty space—in his own
words: “the universe has no space that is empty nor space that is overcrowded.” Next, Plato (427-348BC) found the
idea of a vacuum inconceivable. In circa 350BC, Aristotle, student of Plato, declaring the famous dictum horror vacui,
on the logic that in a "complete vacuum" infinite speed would be possible because motion would encounter no
resistance, hence if infinite speed was impossible, so to is a vacuum. Aristotle seems, however, to have had in mind
the conception of a partial void as evidenced by the following view of his on quantities of fire:
“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, just as the downward movement of a mass of gold or lead, or any other
body endowed with weight, is quicker in proportion to its size.”
The Aristotlean universe, being that it was adopted by Christianity (via Aristotle's mentoring of Alexander the Great),
is the model that would go on to dominate scientific thinking for the next millennium-and-a-half. In 50AD, Hero, a
Greek engineer of Alexandria, challenge the horror vacui dictum by attempting to create an artificial vacuum. [14] His
Pneumatica employed vacuum logic, e.g. he outlined what seems to have been a Leucippus-base atomic theory in
which matter consists of particles mixed with
distributed vacua.

Cartesian view
In the 1630s, French philosopher-physicist
Rene Descartes, supposedly, held the view
that there could be no void, no vacuum,
because empty space could only be conceived
in terms of matter, which is an extension. [8]

Suction pump issues
See main: Pump problem

Sometime in the early 17th century,
pumpmakers of the Grand Duke of Tuscany
attempted to raise water to a height of 12
meters or more, but found that 10 meters (33
feet) was the limit to which it would rise in
the suction pump.

Baliani' s 1630 siphon problem
On July 27, 1630, Italian physicist Giovanni

Left: Basic "siphon" principle, in which water will drain though a tube as
long as final end of the tube is lower than the liquid surface in the reservoir.
Center: Italian physicist Galileo Galilei’s circa 1630-1646 experiment for
testing the “force of the vacuum”. [13] Right: The 1641 siphon experiment,
done by Gasparo Berti, created by means of an 11 meter high column of
water. Demo in Rome, for an invited audience which included Raffaelo
Magiotti, Athanasius Kircher, and Nicolo Zucchi. [11]
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Baliani wrote a letter to Galileo Galilei about the explanation of an experiment he had made in which a siphon, led
over a hill about twenty-one meters high, failed to work. Galileo responded with an explanation of the phenomena:
he proposed that it was the power of a vacuum which held the water up, and at a certain height (in this case, thirtyfour feet) the amount of water simply became too much and the force could not hold any more, like a cord that can
only withstand so much weight hanging from it.
Galileo's ideas reached Rome in December of 1638 in his Discorsi. Rafael Magiotti and Gasparo Berti were excited by
these ideas, and decided to seek a better way to attempt to produce a vacuum than with a siphon. Magiotti devised
such an experiment, and sometime between 1639 and 1641, Berti (with Magiotti, Athanasius Kircher and Nicolo
Zucchi present) carried it out. [2]
Four accounts of Berti's experiment exist, but a simple model to his experiment consisted of filling a long tube with
water that had both ends plugged up, then placing the tube into a basin already full of water. The bottom end of the
tube was opened, and the water that had begun inside of it poured out of the bottom hole into the basin. However,
only part of the water in the tube flowed out, and the level of the water inside the tube stayed at an exact level,
which happened to be thirty-four feet, the exact height Baliani and Galileo had observed that was limited by the
siphon. What was most important about this experiment was that the lowering water had had left a space above it in
the tube which had had no intermediate contact with air to fill it up. This seemed to suggest the possibility of a
vacuum existing in the space above the water. [3]

Torricelli's 1643 experiment
See main: Torricelli vacuum

Italian physicist Evangelista Torricelli, a
friend and student of Galileo, dared to
look at the entire problem from a
different angle. In a letter to
Michelangelo Ricci in 1644 concerning
the experiments with the water
barometer, he wrote: [4]
"Many have said that a vacuum does
A modern small-scale version of Italian physicist Evangelista Torricelli's 1643 testing
not exist, others that it does exist in
of the nature abhors a vacuum theory, wherein a filled tube of mercury is upended
spite of the repugnance of nature and into a dish of mercury, without letting any mercury escape, the result of which is
that the column falls by a certain height which varies with the atmospheric
with difficulty; I know of no one who
has said that it exists without difficulty pressure of the earth; the top evacuated space is called "Torricelli vacuum"; the
and without a resistance from nature. I device itself has since come to be called a barometer.
argued thus: If there can be found a manifest cause from which the resistance can be derived which is felt if we try to
make a vacuum, it seems to me foolish to try to attribute to vacuum those operations which follow evidently from
some other cause; and so by making some very easy calculations, I found that the cause assigned by me (that is, the
weight of the atmosphere) ought by itself alone to offer a greater resistance than it does when we try to produce a
vacuum."
It was traditionally thought (especially by the Aristotelians) that the air did not have lateral weight: that is, that the
miles of air above us don't weigh down on the air at our level. Even Galileo had accepted the weightlessness of air as
a simple truth. Torricelli questioned that assumption, and instead proposed that the air had weight, and that it was
the weight of the air (not the attracting force of the vacuum) which held (or rather, pushed) up the column of water.
He thought that the level the water stayed at (thirty-four feet) was reflective of the force of the air's weight pushing
on it (specifically, pushing on the water in the basin and thus limiting how much water can fall from the tube into it).
In other words, he viewed the barometer as a balance, an instrument for measurement (as opposed to merely being
an instrument to create a vacuum), and because he was the first to view it this way, he is traditionally considered the
inventor of the barometer (in the sense in which we use the term now).
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In 1643, Galileo Galilei, believing that
Aristotle’s horror vacui postulate was true,
but to within limits, encouraged his pupil
Evangelista Torricelli to investigate the
subject. Pumps operating in mines had
already proven that nature would only fill a
vacuum with water up to a height of thirty
feet. Knowing this curious fact, Galileo
encourages his former pupil, Torricelli to
investigate these supposed limitations.
Torricelli did not believe that vacuum
abhorrence was responsible for raising the
water. Rather, he reasoned, it was the
result of the pressure exerted on the liquid
by the surrounding air. To prove this theory,
he filled a glass tube, sealed at one end,
filled with mercury and upended it into a
dish also containing mercury, as shown
Left: A 1644 rendition of experiments of Torricelli on making a vacuum by
adjacent. Torricelli found that only a portion
means of a mercury column, Florence. [12] Right: A depiction of one of Blaise of the tube emptied, as shown above; thirty
Pascal's vacuum experiments, using a water column, in the city of Rouen,
inches of the liquid remained. As the
France. [14]
mercury emptied, a vacuum was created at
the top of the tube. This barometer-type vacuum effectively disproved Aristotle’s theory and affirmed the existence
of vacuums in nature.
Due to rumors circulating within Torricelli's gossipy Italian neighborhood, which included that he was up to some
form of sorcery or witchcraft, Torricelli realized he had to keep his experiment more secretive, or run the risk of being
arrested. He needed to use a liquid that was heavier than water, and from his previous association and suggestions
by Galileo, he deduced by using mercury, a shorter tube could be used. With the use of mercury, then called
"quicksilver", which is about 14 times heavier than water, a tube only 32 inches was now needed, not 35 feet.

Pascal's water/wine experiments
In 1646, Blaise Pascal along with Pierre Petit, had repeated and perfected Torricelli's experiment after hearing about
it from Marin Mersenne, who himself had been shown the experiment by Torricelli toward the end of 1644. Pascal
further devised an experiment to test the Aristotelian proposition that it was vapors from the liquid that filled the
space in a barometer. His experiment compared water with wine, and since the latter was considered more
'spiritous', the Aristotelian's expected the wine to stand lower (since more vapors would mean more pushing against
the liquid column). Pascal performed his version of the vacuum experiment in front of 500 people. He used hoses of
10 meters' length hoisted by a ship's mast, as depicted above. [14] Pascal performed the experiment publicly, inviting
the Aristotelians to predict the outcome beforehand. The Aristotelians predicted the wine would stand lower. It did
not. However, Pascal went even further to test the mechanical theory. If, as suspected by mechanical philosophers
like Torricelli and Pascal, air had lateral weight, the weight of the air would be less in higher altitudes.
Therefore, Pascal wrote to his brother-in-law, Florin Perier, living near the mountain called the Puy de Dome,
requesting that the latter perform a crucial experiment. Perier was instructed to take a barometer up the Puy de Dom
and make measurements along the way of how high the column of mercury stood. He was then to compare it to
measurements taken at the foot of the mountain to see if those measurements taken higher up were in fact smaller.
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In September of 1648, Perier carefully and meticulously carried
out the experiment, and found that Pascal's predictions had
been correct. The mercury barometer stood lower the higher
one went.

Guericke vacuums
In vacuum theory and experiment history German engineer
Otto Guericke has cogently been described as one of the
"giants" in the history of the subject. [14] It has been surmised
that Guericke heard about or been stimulated or influenced in
some way or another by the synergy of these Galileo-Torricelli
vacuum investigations. [10] Guericke translated Aristotle's
definition of the void as follows: [14]
"A void is a space that is not taken up by any extended object,
but that is capable of being filled with such objects."
In circa 1649, Guericke attempted to make a vacuum in a beer
keg, as depicted adjacent. This experiment lead to the
invention of the vacuum pump and in 1654 to the famous
demonstration of the the Magdeburg hemispheres, vacuum
Above: a 16-horse demonstration of German engineer
containing copper spheres invented to prove that vacuums can Otto Guericke's 1654 Magdeburg hemispheres, spheres
with a mechanically-made vacuum inside (made using a
exist in nature.

Pneumatical engine
Guericke's vacuum pump invention led to the development of
the the pneumatical engine (pictured adjacent), build by
Robert Hooke, under the direction of Robert Boyle, in 1658.
This experimental device lead to the ideal gas law.

vacuum pump), invented to disprove Greek philosopher
Parmenides' circa 485BC "nature abhors a vacuum"
(horror vacui) postulate; below: a statue of Guericke's
famous vacuum demonstration proof in Altstadt,
Magdeburg, Germany. [6]

Gravity
In 1662, a nineteen-year-old college student named Isaac
Newton, in his second year at University of Cambridge, was
becoming self-educated through his voracious reading habit,
had heard of both Evangelista Torricelli's 1643 barometer
invention or "Torricelli vacuum" experiment as well as
Robert Boyle’s recent experiments with an air pumpvacuum, and began fill out a notebook (section: Some
Philosophical Questions) with 45 philosophical queries, one
of which was entitled “The Flux and Reflux of the Sea”, in
which he outline an experiment in which mercury barometer
could be used to test the then-prevalent theory that the
tides were caused by the moon’s “pressing the atmosphere”,
as it had been believed. Newton wrote:
“[Fill a tube with mercury or water; seal the top]; “the liquor
will sink three or four inches below it leaving a vacuum
(perhaps)”; [then as the air is pressed by the moon, see if the
water will rise or fall].”
The completion of his 1687 Principia, which contained the
three laws of motion and the law of universal gravitation,
would eventually disprove the moon pressure gravity theory.
In 1726, a year before Newton’s end (death), after being
released from the Bastille (jail), on the condition that he go
to England, French science-philosopher and writer Voltaire
went to London, where he occupied himself mainly with
mathematics and made himself familiar with the philosophy of Newton, where he remained for a period of three
years. Upon arrival he reported that: [15]
The pneumatical engine, used to make a partial vacuum (of
various measurable pressures) in the detachable glass bulb
H, built by Robert Hooke in 1658, under the direction of
Robert Boyle, based on Otto Guericke's earlier vacuum
pump designs, a device that led first to Boyle's law, then to
the various gas laws, and eventually to the ideal gas law.
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“For us [Cartesian-based French science] it is the pressure of the moon that causes the tides of the sea; for the
English [Newtonian-based science] it is the sea that gravitates towards the moon, so that when you think that the
moon should give a high tide, these gentleman think you should have a low one.”
Hence, over the course of 65-years, starting from some loose outline queries in a college notebook, in regards to
using a vacuum-making device to test Rene Descartes impulse theory of moon induced tide variations, Newton had
revolutionized the way the operation of the universe was viewed.

Perfect vacuum
Building on the work of Hooke and Boyle, in 1678 Dutch mathematical
physicist Christiaan Huygens invented the gunpowder engine, which
worked by driving out the air of the cylinder during the explosion though
one-way valves after which a partial vacuum in respect to the
surrounding atmosphere was created inside the cylinder, to result in the
piston being pushed down by the atmosphere to eliminate the vacuum.
The aim of these endeavors was to create the so-called "perfect vacuum".
The fowling of the explosion (products left over at the end of the
explosion), supposedly, is what was said to prevent the perfect vacuum
from resulting.

Steam engine
In 1690, after experimenting with gunpowder engine designs (with
Huygens), French physicist Denis Papin drew out the designs for the
steam engine (Papin engine) based on the idea of quickly cooling a body
of steam in a piston and cylinder, resulting to create a vacuum, and drive
the piston down.

Thermodynamics

An 1682 demonstration of Christiaan
Huygens gunpowder engine, where a dram of
gunpowder created enough vacuum to lift 78 boys into the air.

Much of the theoretical structure of the follow-up science of
thermodynamics, the subject of physics that arose to explain the
operation of Papin's basic heat engine design, is based around this concept and explanation of "vacuum creation",
whenever a body is quickly cooled, such as
embodied in the notion of pressure volume work
(PV work).

Physical chemistry
In physical chemistry, nature abhors a vacuum is
sometimes explained in enthalpy and entropy
terms, as discussed adjacent (in terms of liquids vs
solids). [9]

Modern views
German physicist Henning Genz argues in his 1994
book Nothingness: the Science of Empty Space that
quantum mechanics and particle physics make or
indicate that a complete vacuum is impossible. [14]
In the 2005 book Into the Cool: Energy Flow,
Thermodynamics, and Life, science writers Eric
Schneider and Dorion Sagan twist the idiom around
to argue that "nature abhors a gradient." [5] In the
2007 book The Void, English particle physicist Frank
Close gives a detailed history of the subject of
"nature abhors a vacuum" and speculates on how
the subject may be making a return in the concept
of the Higgs field. [7]
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Nayar, Vineet
In business chemistry, Vineet Nayar (1962-) is an Indian engineer turned business
executive noted for his 2010 sociophysics-themed book Employees First, Customers
Second.

Overview
In 2010, Nayar, in his Employees First, Customers Second, utilized sociophysics-like
concepts such as ‘tipping point’, ‘critical mass’, human particle, corporate molecule,
new energy, etc., in application in reconstruction of corporations; the following is a
popular quote: [1]
“When a critical mass of employees [activate] (usually, 5 or 10 percent is all you need),
throughout the company, it creates a kind of fusion – a coming together of the human
particles in the corporate molecule that releases a massive amount of energy.”
Nayar cites thinkers such as Malcolm Gladwell, and his 2000 The Tipping Point, and
how people act as connectors, and spend considerable time discussing ‘energy’ and how to bring about the release of
new energy laying dormant in the employees of the corporation.

Education
Nayer completed his BS in engineering from G.B. Pant University in 1983 and his MBA from XLRI, Jamshedpur in 1985.
In 2005, he became president of HCL Technologies.
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Near-equilibrium thermodynamics
In thermodynamics, near-equilibrium thermodynamics is the study of processes of systems said to be close to
equilibrium. This branch of thermodynamics was created by Norwegian-born American physical chemist Lars
Onsager, with two famous 1931 papers, in which near-equilibrium processes are characterized by what are called the
Onsager reciprocal relations. [1] In biochemical thermodynamics, it has been suggested that near or ‘close’ to
equilibrium processes are characterized by a change in the Gibbs free energy of ΔG << 1.5 kJ/mol. [2]
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Nebular hypothesis
In science, nebular hypothesis, or
"Swedenborg-Kant-Laplace hypothesis", is a
conjecture, arrived at independently in the
years 1734 to 1796, by several thinkers,
which argues that solar systems of the
universe form via the gravitational attraction
of interstellar matter of a nebula (Latin for
cloud), during which processes increasing
internal pressures trigger the ignition of a
star, such as the sun, at the center of the
volume of the nebula mass, about which
rotation and spin effects cause various
planets to form about the newly formed star.

Swedenborg

Modern artistic rendition of the nebular hypothesis: (a) interstellar matter
attracts into a volume or cloud, (b) the center ignites, (c) the surrounding
In 1734, Swedish polymath Emanuel
Swedenborg (1688-1772), as shown below, in fluid-like cloud begins to contract inward and rotate, (d) proto comet-like
planets begin go form, rotating at high speeds; earth known have been
his On the Principles of Natural Things,
rotating once per every ten hours, (e) the modern star system forms.

hypothesized that first the solar system was
a nebula, after which the sun formed at which point the planets, including the earth, were part of the sun, but
sometime thereafter separated themselves from the sun. [1]

“Swedenborg’s ‘nebular hypothesis’ for the origin of the solar system, described in his Principia Rerum Naturalium,
was derived from his philosophy of ‘like-partedness’, the idea that every entity is recursively composed of smaller,
homologous versions of itself, and that it likewise forms a component part of a larger entity. For the solar system,
Swedenborg proposed that the sun had developed a dense surface layer that was forced outward by the centrifugal
force of its rotation, into the equatorial plane of the solar rotation. Continuing its outward motion, this ring
eventually thinned and broke apart into smaller bodies that formed the planets and smaller bodies.”
— Glen Cooper (2007), Biographical Encyclopedia of Astronomers (Ѻ)

(add discussion)

Buffon
In 1745, independent of Swedenborg, French natural philosopher Georges Leclerc (1707-1788), aka "Buffon", argued
that the force that created the planets was a comet impacting with the sun, which caused pieces of the sun or its
crust to be thrown outward, but then drawn back by gravitational pull, in such a manner that the opposing forces
centrifugal and gravitational resulted in the orbiting and formation of the planets. [4]

Kant
In 1755, Immanuel Kant, in his General History of the Earth and the Theory of the Heavens, outlined his own version
of the nebular hypothesis; which Ernst Haeckel (1899) summarizes as follows: [8]
“The first attempt to explain the constitution and the mechanical origin of the world in a simple manner by
‘Newtonian laws’ — that is, by mathematical and physical laws—was made by Immanuel Kant in the famous work of
his youth (1755), General History of the Earth and Theory of the Heavens. Unfortunately, this distinguished and daring
work remained almost unknown for ninety years; it was only disinterred in 1845 by Alexander Humboldt in the first
volume of his Cosmos.”
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Irish physicist John Tyndall (1874) defined German philosopher Immanuel Kant as the "first propounder" of the
nebular hypothesis, stating that he drew the idea from Greek atomic theorist Lucretius' notion of atoms falling
through space, as outlined in his On The Nature of Things. [6] Kant is also said to have investigated the nebular
hypothesis notion further using astronomical measurements of Herschel.

Laplace
In 1796, French mathematician Pierre Laplace, in dependent of Kant, according to Ernst Haeckel (1899), gave an
extensive explanation of the origin of the solar system has said to have “dominated the world’s thought since the
very date of its publication”. [2] The original statement of the nebular hypothesis was given by Laplace in his
Exposition of the System of the World, wherein he argued that our solar originated from a cloud or fluid-like
atmosphere or gas. The original English translation of Note VII is shown below. A few paragraphs, dealing with more
technical details, are omitted, but all of the essential features are retained: [3]
“In seeking to trace the cause of the original motions of the planetary systems, the following five phenomena,
enumerated in the last chapter, are available: the motions of the planets in the same direction and nearly in the same
plane; the motions of the satellites in the same direction as the planets; the motions of rotation of these different
bodies and of the Sun in the same direction as their orbital motions, and in but slightly different plain's; the small
eccentricity of the orbits of planets and satellites; finally, the great eccentricity of comets' orbits, as though their
inclination had been left to chance.
So far as I am aware, Buffon is the only one who has endeavored, since the discovery of the true system of the
world, to trace the origin of the planets and their satellites. He supposes that a comet, falling upon the Sun, drove
from it a torrent of matter, which reunited at a distance in several globes, varying in size and in distance from the
Sun; these globes, having become opaque
and solid by cooling, are the planets and
their satellites.”
Laplace then goes on to show that, although
this hypothesis might account for the first of
the five phenomena mentioned above, the
others could not be explained by it. In
seeking to discern their true cause, he
continues as follows:
“Whatever be its nature, since it has
produced or directed the motions of the
planets, it must have embraced all of these Left: Swedish polymath Emanuel Swedenborg’s 1734 depiction of the
bodies, and. in view of the prodigious
formation of the solar system (“De Chao Universali Solis”); figure 1: the crust
distances that separate them, it could only
formed by the original nebula as it solidified is about to burst; figure 2: the
have been a fluid of immense extent. In
state of confusion and collapse as pieces of the sun are scattered through
order to give them a nearly circular motion space; figure 3: the crust has reformed as a disc surrounding the proto-sun;
figure 4: the pieces have separated into individual spheres: the planets. [1]
about the Sun, in the same direction, the
fluid must have surrounded this body like an Right: a near infrared light image (Ѻ) of Beta Pictoris, a 8-20 million year old
atmosphere. The consideration of planetary newly forming solar system caught in the act of “being born”, as Neil Shubin
describes it, the first so-called confirmation of Swedenborg’s 1734 nebula
motions tbus leads us to think that, as the
hypothesis prediction.
result of excessive heat, the solar system
originally extended beyond the orbits of all the planets, and that it contracted by successive steps to its present
limits.
In the assumed primitive condition of the Sun, it resembled those nebulae which are shown by the telescope to
be composed of a more or less brilliant nucleus, surrounded by nebulosity which, in condensing toward the surface of
the nucleus, transforms it into a star. If, by analogy, we conceive of all the stars being formed in this manner, we may
imagine their earlier nebular state, itself preceded by other states, in which the nebular matter was more and more
diffuse, the nucleus being less and less luminous. By going back as far as possible, we thus arrive at a nebulosity so
diffuse that its existence could hardly be suspected.
Philosophical observers have long been impressed with the peculiar distribution of certain stars visible to the
naked eye. Mitchel has remarked on the improbability that the stars of the Pleiades, for example, could have been
compressed within the narrow limits which inclose them by mere chance, and he has hence concluded that this
group of stars, and similar groups in the heavens, are the effects of an original cause or of a general law of nature.
These groups are the necessary result of the condensation of nebulae having several nuclei; for it is evident that, if
the nebular matter were continually attracted by these various nuclei, they would ultimately form a group of stars
like that of the Pleiades. The condensation of nebulae having two nuclei will similarly form stars lying very close
together, and revolving about one another, like the double stars whose motions have already been observed.
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But how has the solar atmosphere determined the motions of rotation and of revolution of the planets and satellites?
If these bodies had penetrated deeply into this atmosphere, its resistance would have caused them to fall upon the
Sun. We may thus conjecture that the planets were formed at its successive limits, by the condensation of zones of
vapors which the Sun, in cooling, must have alxiudoned in the plane of its equator.
Let us recall the results given in a preceding chapter. The atmosphere of the Sun could not have extended out
indefinitely. Its limit was the point where the centrifugal force, due to its motion of rotation, balanced the attraction
of gravitation. Now, as cooling contracted the atmosphere and condensed at the surface of the Sun the molecules
lying near it, the motion of rotation accelerated. For, from the law of areas, the sum of the areas described by the
radius vector of each molecule of the Sun and of its atmosphere, when projected on the plane of its equator, being
always the same, the rotation must be more rapid when these molecules approach the center of the Sun. The
centrifugal force due to this motion thus becoming greater, the point where it equals the weight is nearer the Sun. If
we then adopt the natural supposition that the atmosphere extended, at some period, to an extreme limit, it must
have left behind, in cooling, the molecules situated at this limit and at the successive limits produced by the
acceleration of the Sun's rotation. These abandoned molecules must have continued to revolve around the Sun, sinco
their centrifugal force was balanced by their weight. But since this equilibrium did not obtain in the case of the
atmospheric molecules in higher latitudes, their weight caused them to approach the atmosphere as it condensed,
and they did not cease to belong to it until this motion brought them to the equator.
Let us now consider the zones of vapor successively left behind. To all appearances these zones should form, by
their condensation and the mutual attraction of their molecules, various concentric rings of vapor revolving around
the Sun. The mutual friction of the molecules of each ring should have accelerated some and retarded others, until
they had all acquired the same angular velocity. Thus the linear velocities of the molecules farthest from the center of
the Sun must have been the greatest. The following cause would also contribute toward the production of this
difference of velocity. The molecules farthest from the Sun, which, through the effects of cooling and condensation,
came together to form the outer part of the ring, always described areas proportional to the time, since the central
force which controlled them was constantly directed toward the Sun. This constancy of areas requires that the
velocity increase as the molecules move inward. It is evident that the same cause must have diminished the velocity
of those molecules which moved outward to form the inner edge of the ring.
If all the molecules of a ring of vapor continued to condense without separating, they would finally form a liquid
or solid ring. But the uniformity which this formation demands in all parts of the ring, and in their rate of cooling,
must have rendered this phenomenon extremely rare. Thus the solar system offers only a single example of it, that of
the rings of Saturn. In almost all cases each ring of vapor must have broken into several masses which, having only
slightly different velocities, continued to revolve at the same distance around the Sun. These masses must have
assumed a spheroidal form, with a motion of rotation corresponding in direction with that of their revolution, since
their inner molecules had smaller linear velocities than their outer molecules; they thus formed as many planets in a
vaporous state. But if one of them had possessed sufficient power of attraction to bring all the others successively
together about its own center, the vaporous ring would thus have been transformed into a single spheroidal mass of
vapor, revolving about the Sun and rotating in a direction corresponding to that of its revolution. This latter case has
been the most common one. Nevertheless, the solar system offers an example of the first case in the four minor
planets which lie between, Jupiter and Mars; unless we suppose, in agreement with M. Olbers, that they originally
formed a single planet broken up by a violent explosion into several parts having different velocities.
Now, if we follow the changes which ultimate cooling must have produced in the vaporous planets whose
formation we have just pictured, we shall witness the production, at the center of each, of a nucleus which continues
to develop through the condensation of the atmosphere surrounding it. In this state the planet exactly resembles the
Sun in its primitive nebular condition. Cooling must thus have produced, at the various limits of its atmosphere,
phenomena similar to those we have described; that is to say, rings and satellites revolving around its center in the
direction of its motion of rotation, and turning in the same direction upon themselves. The symmetrical distribution
of Saturn's rings about its center and in the plane of its equator naturally results from this hypothesis, and would be
inexplicable without it. These rings seem to me ever-present proofs of the original extension of Saturn'8 atmosphere
and of its successive retreats. Thus the singular phenomena of the slight eccentricity of the orbits of the planets and
satellites, the small inclination of these orbits to the solar equator, the identity in direction of the motions of rotation
and revolution of all these txxlies with that of the solar rotation: How from our hypothesis and give it great
probability.
If the solar system had been formed with perfect regularity, the orbits of the bodies which compose it would
have been circles whose planes, like those of the various equators and rings, would have coincided with the plane of
the solar equator. But it may be conceived that the endless varieties which must have existed in the temperature and
density of the various parts of these great masses produced the eccentricity of their orbits and the deviation of their
motions from the plane of this equator.
In our hypothesis, comets are strangers to the planetary system. In considering them, as we have done, to be
small nebulae wandering from system to system, and formed by the condensation of nebular matter distributed with
such profusion throughout the universe, we perceive that, when they arrive in the region of space where the solar
attraction is predominant, it forces them to describe elliptical and hyperlx>lic orbits. But their motions being equally
possible in all directions, they must move indifferently in all directions and at all inclinations to the ecliptic; which is in
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agreement with observation. Thus the condensation of nebular matter, by which we have just explained the motions
of rotation and revolution of the planets and satellite's in the same direction, and in planes differing but slightly, also
explains why the motions of comets do not agree with this general law.”
Laplace, after discussing the great eccentricity of comets' orbits, as bearing on the nebular hypothesis, continues as
follows:
“If certain comets entered the atmospheres of the Sun and planets during the formative period they must have fallen
upon these bodies, after pursuing spiral paths. The result of their fall would be to cause the planes of the orbits and
the equators of the planets to deviate from the solar equator.
If in the zones left behind by the solar atmosphere there were molecules too volatile to combine among themselves
or with the planets, they must have continued to revolve about the Sun. They would thus give rise to such an
appearance as that of the zodiacal light, without offering appreciable resistance to the various Ixxlies of the planetary
system, either because of their extreme rarity, or because their motion is very nearly the same as that of the planets
which they encounter.
A close examination of all the details of the solar system adds still further to the probability of our hypothesis.
The original fluidity of the planets is clearly indicated by the flattening of their figure, in conformity with the laws of
mutual attraction of their molecules; furthermore, it is proved in the case of the Earth by the regular diminution of
weight from the equator to the poles. This condition of original fluidity, to which we are led by astronomical
phenomena, should show itself in the phenomena of natural history. But, to perceive it there, it is necessary to take
into account the immense variety of combinations formed by all terrestrial substances mingled together in a state of
vapor, when the reduction of temperature permitted their elements to unite among themselves. It is also necessary
to consider the enormous changes that this fall of temperature must have brought about successively within the
Earth and upon its surface, in all formations, in the constitution and the pressure of the atmosphere, in the ocean,
and in the bodies which it held in solution. Finally, consideration should be given to violent disturbances, such as
great volcanic eruptions, which must have modified, at various epochs, the regularity of these changes. Geology
studied from this point of view, which unites it to astronomy, will acquire precision and certainty in many
particulars.”
Although the nebular hypothesis received almost universal acceptance, objections and difficulties were brought
forward at various times during the nineteenth century, but by the early 20th century Laplace’s version of the nebular
hypothesis has become the standard model.

Other
German-born British astronomer William Herschel is also said to have arrived at the nebular hypothesis as an
explanation of many phenomena he observed among stars; American mathematical-astronomer William Sidis (1920)
classified Herschel, along with Kant and Laplace, as one of the three co-formulators of the nebular hypothesis. [5]

Hmolscience
A number of thinkers have applied the stellar contraction energy release aspect of the nebular hypothesis to human
societies to argue to the affect that cities form, pressurize, and release energy of some kind, over time, owing to
some type of nebular hypothesis logic. In 1858, American sociologist Henry Carey posited his “law of molecular
gravitation”, as expounded on in his Principles of Social Science, wherein he described London and Paris as “rival
suns” of our system. In 1910, American historian Henry Adams, in his 1910 A Letter to American Teachers of History,
alluded to the premise that a sort of stellar contraction exists in formation and aggregation of newly forming large
cities, and that this energy release counters in some way the degradation of energy aspect of the second law, thus
creating progressive rises and falls of history. In 1920, American physicist William Sidis utilized the stellar hypothesis
in his The Animate and the Inanimate, chapter eight “The Nebular Hypothesis”.
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Needham, Joseph
In hmolscience, Joseph Needham (1900-1995) (CR:20) was a British biochemist and
Chinese chemistry historian noted for various publications in attempt to reconcile the
tendency to disorder view of the second law with the tendency to order view of
biological and social evolution and for being a mentor to English human chemistry
historian Jeremy Adler.

Overview
In 1936, Needham, in his Silliman memorial lecture (religious-based science lecture)
turned book Order and Life, states: [1]
“For the astronomers and the physicists the world is, in popular words, continually
‘running down’ to a state of dead inertness when heat has been uniformly distributed
through it. For the biologists and sociologists, a part of the world, at any rate is
undergoing a progressive development in which an upward trend is seen, lower states
of organization being succeeded by higher states. For the ordinary man the
contradiction, if such it is, is serious, because many physicist, in expounding the former of these principles, the
second law of thermodynamics, employ the word ‘organization’ and say it is always decreasing.”
Here, Needham points out that the view promoted by the physicists, that organizations or orderings in nature are
always decreasing, is a serious contradiction to the common sense the ordinary man who sees processes as striving
for order socially and biologically. In 1942, Needham penned “Evolution and Thermodynamics: a Paradox with Social
Significance”, a paper in the construction of which he consulted a number of leading thinkers, including English
thermodynamicist Edward Guggenheim and a "Professor Polanyi" (Karl Polanyi or Michael Polanyi?), among others,
on the problem of the seeming contradiction between the second law and the progressive development seen in
biology and sociology. [4] Needham, somewhere in his 1943 Time: the Refreshing River (Essays and Addresses, 19321942), differentiates thermodynamic order from biological organization, discussing entropy as “mixed-up-ness” and
“separatedness”. [4]

Human chemistry
Sometime in the mid 1970s, English graduate student Jeremy Adler joined the outfit of historians of science in
England, including: Joseph Needham, Walter Pagel, Roy Porter, Nick Jardine, and others, interested in linking
literature and science, to pursue research on the usage of affinity chemistry by German polymath Johann Goethe in
his famed 1809 novella Elective Affinities. Needham references Adler’s history of affinity chemistry work in multivolume 1954-1995 Science and Civilization in China in his chapter concerning Chinese affinity theory. [3]

Education
Needham completed his BS (1921), MS (January, 1925), and PhD (October, 1925) at Cambridge University, after
which he did work in biochemistry and embryology. In 1948, he switched focus to the history of Chinese science,
staying in this field until his retirement in 1990.
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Nefastis Machine
In literature thermodynamics, the Nefastis Machine is a fictional
device described as a patented box inside of which is contained
a Maxwell’s demon, outside of which is a sketch of James
Maxwell, and as seen on the top, contains two pistons, which
are said to be attached to a crankshaft and flywheel, whereby if
one concentrates on one cylinder, right or left, the Demon will
raise the temperature in that cylinder and the air will expand,
pushing the piston upwards, thus operating as a perpetual
motion machine of the second kind. [1]

Overview
The Nefastis Machine was invented by Berkeley scientist John
Nefastis, a character in the 1965 novel The Crying of Lot 49 by
Rendition of the Nefastis Machine, as described in
American writer Thomas Pynchon. [2] The character is mostThomas Pynchon's 1965 The Crying of Lot 49.
likely based on Hungarian chemical engineer John Neumann
who in the 1940s suggested to American electrical engineer Claude Shannon to call is summation of logarithms
equation (1948) for “information, choice and uncertainty” of telephone signal communications:

H = - k ∑ p log p (information, choice and uncertainty) (via Shannon)
by the thermodynamic term “entropy”, since supposedly the equations looks the same as the statistical entropy
formulas of Ludwig Boltzmann (1882) and Willard Gibbs (1901):

S = - k ∑ p ln p (entropy) (via Gibbs)
The passage from the novel goes:
“For John Nefastis two kinds of entropy, thermodynamic [Boltzmann
entropy] and informational [Shannon entropy], happened, say by
coincidence, to look alike, when you wrote them down as equations.
Yet he had made his mere coincidence respectable, with the help of
Maxwell’s demon.”
The surname Nefastis is likely a play on the conjunction “Neumann +
Fastest”, in that the demon only lets the fastest particles into his soon
to be hottest cylinder.
Photo of Maxwell found on the front matter
(second page) of the 1920 book Matter and
The character Koteks, in the novel, explains that: “the familiar Society Motion published by Society for the Propagation
for the Propagation of Christian Knowledge photo, showing Maxwell in of Christian Knowledge. [3]

Photo

right profile, seemed to work best.” This indicates that the photo
referred to in the novel is the one of Maxwell found on the front matter (shown adjacent) of the 1920 book Matter
and Motion published by that society. [1]
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Negative confessions
In religio-mythology, negative confessions are fortytwo actions or acts prohibited to humans, the weight
of each act (soul weight) said to have a measureable
or quantifiable after death moral mass greater than or
equal to zero, the sum of one’s moral masses said to
characterize or determine the weight of one’s ‘soul’,
as it is called in Ab-ra-ham-ic theology (500BC),
‘karma’, as it is called in B-ra-hma-ic theology
(1000BC), or ‘ba’ as it was called in the original Ra
theology (3000BC) framework. This is expressed
mathematically as such:

A semi-conception rendition of the soul (ba) of a person flying off

where Mm is the moral after death mass of one's soul, to "confess" on 42 sacred acts of Egyptian morality in the
ba, or karma, and Cn is a specific negative confession, judgment hall of the afterlife.
each associated with a specific confession mass. To
determine whether or not one was overall a good or bad (or evil) person, this moral mass was weighted against the
weight of the feather of truth Mf, where by the following inequalities would determine the outcome of one's soul (ba
or karma):

This morality theory was reformulated in the B-ra-hma-ic religions, generally speaking, into a cyclical positive or
negative reincarnation theory with the prospect of cycle escape (nirvana), and reformulated in the Ab-ra-ham-ic
religions, generally speaking, into the ten commandments and onetime judgment (heaven or hell) resurrection
theory. A full 72% of the modern world's morality system, at a minimum, is based on this Egyptian morality theory, in
one way or another.
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Number 42
The significance of the number fortytwo is a bit difficult to track down. The
numbers 4, 9, 14, 18, 27, 42, and 110
are all said to have cosmic significance.
[2] The number 42 seems to have
arisen in Egypt’s predynastic period
(5500-3100BC), during which period
each settlement, called a nome, had its
own local god or "nome god", and
according to actual records there were
42 of these nomes (or 44 depending
on list). [4] There were 20 nomes of
Lower Egypt and 22 nomes of Upper
Egypt. [7]
These 42 different nome gods
were incorporated into the first
dynasty period Ra theology, such that
The 42 Nomes or cities (territories) of Pre-Dynastic Egypt, which when merged into
there were said to be 42 gods (or
nome gods) in the judgment hall, each the Egyptian First Dynasty, each previous 42 nome deities were given a place in the
judgment hall over which the 42 negative confessions were read and the weight of
god presiding over judgment of one
the soul determined.
particular sin. Hence the number 42
seems to have been a syncretism of the older scattered tribal-settlement gods into a unified state religious system,
with head gods and subordinate gods. At the head judgment hall sat Osiris, the main judge of the dead and greatgrandson of Ra, and passage of the deceased into this judgment hall was conducted by Horus, the son of Osiris. In
Christianity, a monotheistic version of Ra theology, the number 42, or the 42 judgment gods, were rewritten to the
effect that there were said to be 42 generations between God (Ra) and Jesus (Osiris-Horus). In modern times, the
number 42 became popularized in Douglas Adams' famous 1978 science fiction comedy The Hitchhiker’s Guide to the
Galaxy as the supercomputer answer to the ultimate question of life, the universe, and everything; although,
supposedly, the number was picked at random. [5]

42 Confessions → 10 commandments
In terms of the actual list of 42 forbidden actions, in 1300BC, following the demise of the short-lived monotheism
promoted by the pharoh Akhenaton at Amarna, the displaced priests of this sect merged and truncated the list into
another list called the ten categories of sin, commonly known in this period, into the famous "ten commandments".
[2] An outline of this truncation process is shown below, using the famous 1200BC Papyrus of Ani. [1] This these are
compared with the so-called seven deadly sins, which were added to the classification of general sins, deriving from
Greek monk Evagrius Ponticus’ 400AD list of eight evil thoughts. [6]
Ten Categories of Sin
Ten Commandments
Seven Deadly Sins
Negative Confessions (1500BC)
(1300BC)
(500BC)
(400AD)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

I have not committed
sin.
I have not committed
robbery with violence.
I have not stolen.
I have not slain men and
women.
I have not stolen grain.
I have not purloined
offerings.
I have not stolen the
property of the god.
I have not uttered lies.
I have not carried away
food.
I have not uttered
curses.
I have not committed
adultery.
I have not lain with men.
I have made none to
weep.

1.

"General sins
against people"
2. "Crimes against
a person"
3. "Crimes against
the Gods"
4. "Crimes against
the King"
5. "Crimes against
the Dead"
6. "Crimes against
animals"
7. "Crimes against
Property"
8. "Fraud"
9. "Faults of
morals and
character" (I)
10. "Faults of
morals and
character" (II)

1.

2.

3.

4.
5.
6.

I am the Lord thy
God. Thou shalt
have no other
gods before me.
(41)
Thou shalt not
make unto thee
any graven
image...
Thou shalt not
take the name of
the Lord they God
in vain... (7, 37, 41)
Remember the
Sabbath day, to
keep it holy...
Honor thy father
and mother. (1,
12, 28)
Thou shalt not kill.
(4)

1.
2.
3.
4.
5.
6.
7.

Lust
(pornography)
Gluttony
(obesity)
Greed
(overwealthed)
Sloth (laziness)
Wrath (anger)
Envy (jealousy)
Pride
(vainglory)
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14. I have not eaten the
heart [i.e I have not
grieved uselessly, or felt
remorse].
15. I have not attacked any
man.
16. I am not a man of
deceit.
17. I have not stolen
cultivated land.
18. I have not been an
eavesdropper.
19. I have slandered [no
man].
20. I have not been angry
without just cause.
21. I have not debauched
the wife of any man.
22. I have not polluted
myself.
23. I have terrorised none.
24. I have not transgressed
[the Law].
25. I have not been wroth.
26. I have not shut my ears
to the words of truth.
27. I have not blasphemed.
28. I am not a man of
violence.
29. I am not a stirrer up of
strife (or a disturber of
the peace).
30. I have not acted (or
judged) with undue
haste.
31. I have not pried into
matters.
32. I have not multiplied my
words in speaking.
33. I have wronged none, I
have done no evil.
34. I have not worked
witchcraft against the
King (or blasphemed
against the King).
35. I have never stopped
[the flow of] water.
36. I have never raised my
voice (spoken
arrogantly, or in anger).
37. I have not cursed (or
blasphemed) God.
38. I have not acted with
arrogance.
39. I have not stolen the
bread of the gods.
40. I have not carried away
the khenfu cakes from
the Spirits of the dead.
41. I have not snatched
away the bread of the
child, nor treated with

7.

Thou shalt not
commit adultery.
(11, 20, 21)
8. Thou shalt not
steal. (2, 3, 5, 6, 7,
9, 39, 40)
9. Thou shalt not
bear false witness
against thy
neighbor. (8, 13,
18, 29)
10. Thou shalt not
covet thy
neighbor's house
or wife... (13, 20,
21, 29, 33)
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contempt the god of my
city.
42. I have not slain the
cattle belonging to the
god.
An obvious issue in this system of morality is that it a relative system, which seems to change as the times change.

Modern morality
In modern terms, to upgrade the olden 42 negative confessions based system of morality, one must explain right and
wrong behaviors in terms of the modern physical sciences. The 1789 theory of utilitarianism, introduced by English
jurist and philosopher Jeremy Bentham, defined as a sort of sum over everybody happiness calculus of positive and
negative individual utilities of one's actions summed over the total populous, was a step in this direction. Likewise,
British philosopher John Stewart's 1789 "moral movement" theory, wherein he viewed a human as a type of
intelligent animate matter, made of particles (atoms), and that all that exists in the universe is matter and motion,
some motion being "moral" some "amoral".
In 1809, similar to Stewart's view of a person as type of animate matter, German polymath Johann Goethe's
outlined his conception of moral symbols, in which a person was viewed as a reactive chemical whose reactions and
behaviors to other people are determined by the forces of chemical affinity as outlined in the standard physical
chemistry textbooks of his day, predominately Swedish chemist Torbern Bergman's 1777 A Dissertation on Elective
Attractions. Goethe's moral symbols logic equates, in modern parlance, to the explanation of morality or of specific
second-by-second good (natural) or bad (unnatural) actions terms of firstly the Lewis inequality (1923), which
describes what is "natural" and "unnatural" in human interactions:

Then, secondly, how these inequalities relate to thermodynamic coupling:

This would then define morality for the system. In the case of global conflicts of morality, a summation (similar to
previous) would need to be done to determine if the overall coupled systems (e.g. countries at war), would be a
natural or unnatural process. In the big picture of things, all of this would need to be explained in terms of the spin
cycles of the universe, which thus drive the coupling, and thus the individual measures of morality.
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Negative entropy
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In animate thermodynamics, negative entropy is a mathematical synonym for order, in an entropic sense. The term
comes from Austrian physicist Erwin Schrödinger's famous 1944 booklet What is Life?, wherein he tried to explain the
second law to a lay audience, stating that negative entropy is the amount of order that an organism "sucks from its
environment" as its lives or "avoids decay to thermodynamical equilibrium or of maximum entropy". [1]

Mathematics
The idea of the verbal expression 'negative entropy' being synonymous to 'order' stems from a combination of the
following three expressions:

Rule for inverse functions
Rule for logarithms
Entropy expression from statistical mechanics.
In short, Schrodinger equates the multiplicity W of the Boltzmann entropy equation with disorder, pure and simple,
which he reasons applied to all systems; then equates the inverse of multiplicity with order, as in:

then carries the negative sign over to the left side of the statistical entropy expression, using the rule for logarithms,
to argue that negative S equals order.

Derivation
In his 1944 book What is Life?, Schrödinger reasoned that it is not energy that living beings feed on that keeps them
at bay from decay but “negative entropy”. In rephrasing this statement, he says “the essential thing in metabolism is
that the organism succeeds in freeing itself from all the entropy it cannot help producing while alive.” In making these
ball-park statements, Schrödinger calls on the statistical concept of order and disorder, connections that were
revealed, as he says, by the investigations of Boltzmann and Gibbs in statistical physics. On this basis, he situates the
following definition:

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

or

Hence, as Schrödinger states:
“The awkward expression negative entropy can be replaced by a better one: entropy, taken with the negative sign [ –
entropy], is itself a measure of order.”
Thus, he concludes “the device by which an organism maintains itself stationary at a fairly high level of orderliness”, a
state he equates with a low level of entropy, consists in “sucking orderliness from its environment”.
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Negentropy
In 1953, through the guise of information theory, Schrödinger's negative entropy usage was shortened into the term
"negentropy" by French physicist Léon Brillouin. [2]

Difficulties
After his lecture, wherein he discussed negative entropy, Schrodinger famously had to add a note to Chapter 6,
where explains that:
“My remarks on negative entropy have met with doubt and opposition from physicist colleagues.”
He goes on to explain that had he been lecturing to them, he would have turned the discussion to free energy, but
judged the concept too intricate for the lay audience. In a 1946 review of Schrödinger’s What is Life?, author H.J.
Muller stated, supposedly, that biologists have, in the previous decades, commonly defined negative entropy as
"potential energy". [3] Muller, it seems, is referring here to Schrodinger's note on free energy. When concept of
negative entropy is taken literally and measured in actual organisms, the concept looses its meaning, and a move to
free energy discussions prevails. [4]

See also
● Positive entropy
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Negative free energy
change
In chemistry, a negative free energy change refers to a
reaction or process in which the free energy, Gibbs or
Helmholtz, in the reactants in initial state, Gi or Fi, is
greater in value that the free energy of the products in
the final state, Gf or Ff. For isothermal-isobaric (typical
earth-bound) systems, negative free energy change is
stated mathematically as:

where the symbol ΔG or free energy change is defined
mathematically as:
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Reaction coordinate showing two possible directions of
spontaneous reactions; the region in red depicting a reaction
quantified by a negative free energy change (ΔG < 0) of products
on going to reactants, otherwise referred to as an exergonic
reaction. [1]

Negative transformation
In thermodynamics, negative transformation, as contrasted with a positive transformation, is the transformation
that results from the conversion of heat into work and therefore of heat from lower to higher temperature. [1]
Clausius footnotes this 1854 version of the negative transformation definition with the comment “the reason why
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this choice of positive and negative senses is preferable to the opposite one, will become apparent after the
theorems relative to the transformations have been enunciated (1864). The exact details of this 1864 asterisk remain
to be tracked down, but seem to refer the 1864 "Appendix to the Fifth Memoir: On Some Approximate Formula
employed to Facilitate Calculations. [2]

See also
● Positive work
● Negative work
● Double transforma on
● Uncompensated transformation
● Transformation-equivalents
● Transformation content
● Equivalence-value of all uncompensated transformations
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Negative work
In thermodynamics, negative work, in contrast with positive work, is work in which the component of the force
acting on a body, producing the work, is in the opposite direction in which the motion of the body actually takes
place, the calculation of which is defined mathematically according to the principle of the transmission of work. [1]
Interestingly, French physicist Gustave Hirn, in his 1868 Philosophical Implications of Thermodynamics, devotes a
section to what he calls "positive and negative work to be alive". [2]
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Neg-entropy
In evolution thermodynamics, neg-entropy is marginal variant of the conjunction “negative-entropy”, similar to
negentropy or neguentropy, referring to an energetic-effect of growth, evolution, or increasing organization. The
term neg-entropy, however, seems to be far removed, in many cases, from its original connotation. Author Stephen
Haines, an engineer, management consultant, and human systems theorist, for instance, incorrectly states, based on
extrapolations of the heat death theory, that entropy refers to the natural characteristic of all living systems to
eventually slow down and die and that in open biological systems or social systems, entropy can be arrested. He
defines “neg-entropy” as phenomena such as new and stimulating inputs, e.g. education and learning, and states that
a body’s cells completely regenerate every seven years through neg-entropy. [1] In alternative medicine, negentropy is associated with stability and time. [2] It is argued, for instance, that one’s perception of time is connected
with their state of neg-entropy, in that the more neg-entropic one is (young, whole, and growing), the slower time is
perceived to be; whereas the more entropic one becomes (old, chaotic, and degenerating), the faster time seems to
pass. [2]
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2. Diamond, John W. (2000). The Clinical Practice of Complementary, Alternative, and Western Medicine, (pgs. 22-23).
CRC Press.

Negentropic life
In hmolscience, negentropic life is oft-used conjunction term meant to represent Austrian physicist Erwin
Schrodinger’s 1943 What is Life? argument that life is something that feeds on negative entropy or ‘negentropy’, as it
has since come to be called in its shortened form.

Overview
In 2002, American philosopher Christian de Quincey, in reference to heat death theory, stated the following: [1]
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“The cosmological prediction of entropic ‘heat death’ of the universe [occurs when] all available physical energy if
used up, and all pockets of negentropic life will have disappeared forever.”
The recent 2007 work Negentropy and its New Global Meaning by Italian engineer Valter Caggio seems to be
representative of the typical way thinkers attempt to theorize about negentropic models of life. [2]

See also
● Negentropism

References
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2. (a) Caggio, Valter. (2007). Negentropy: Meaning and New Meaning (Negentopia: Accezione, Nuove Accezioni).
Lulu.com.
(b) Caggio, Valter. (2008). Negentropy and its New Global Meaning, enlarged English edition. Lulu.com.

Negentropism
In evolution thermodynamics, negentropism is an obscure entropy antonym term associated with evolutionary
advancement, metabolism, and energy intensiveness. [1] It may be attributed to Norbert Wiener in connection with
“islands of decreasing entropy”. [2] Some maintain that an early proponent of a negentropism principle was
Hungarian-born American positive psychologist Mihály Csíkszentmihályi with his Freudian psychodynamic-based
ideas on energy, entropy, and mental flow and movements towards complexity. [5]

Other
In science fiction, negentropy is an ethical philosophy based on the view that entropy is a fundamental flaw of the
universe, and that ethical actions are those that serve to slow or stop the increase of entropy. [3] In this sense,
negentropists are individuals who adhere to the philosophy that the pursuit of efficiency, the reduction of all forms of
waste, and the ultimate discovery of how to reverse the flow of thermodynamics, are the highest callings of
intelligence. It is said to be a practical philosophy is largely based on making deductions of correct action from certain
axioms and precepts. [4] This type of logic, although fictional in nature, borders into the field of philosophical
thermodynamics.

See also
● Anti-entropy difficulties
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Negentropy
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In thermodynamics, negentropy is a
shorthand term or abbreviation of the
term "negative entropy". In a strict
thermodynamic sense, "negentropy" is
the name given to the function (-S) and, as
such, is the thermodynamic potential of
an isolated system. [2]

Etymology
In 1943, Erwin Schrodinger, gave his
famous “What is Life?” lecture, wherein
he famous posited that life is something
that feeds on negative entropy. In the
followup, Note to Chapter 6, in the 1944
book version of the lecture, Schrodinger
clarified the following:
“Entropy taken with a negative sign is not
my invention.”

A cartoon of a Szilard demon (information energy version of Maxwell demon),
from the 1967 book Order and Chaos, with a negentropy flashlight, from which
the demon obtains information about the movement and positions of the
molecules in the room beyond the door (see also: Heisenberg uncertainty
principle). [8]

In other words, that “–S” was something that predated 1943, whatever one wants to call it. In 1950, French-born
American physicist Leon Brillouin, in his article “Thermodynamics and Information Theory”, stated the following—his
brackets and italics: [1]
“Every observation in the laboratory requires degradation of energy of energy and is made at the expense of a certain
amount of negative entropy (abbreviation: negentropy), taken away from the surroundings.”
This seems to be the so-called “coining” of the now infamous silly term “negentropy” (the silliness is comparable to
akin hypothetical terms: “negenergy” (negative energy) or “negheat” (negative heat), which we do not find in usage,
because the ignorance is more obvious. Brillouin, in the preface to his 1956 book Science and Information Theory,
specifically states that he "coined the word negentropy", which seems to be a reference to the above. Into the 1950s,
the term negentropy had gained a certain level of popularity. By 1956, owing to the work of Claude Shannon and
Schrödinger, French physicist Léon Brillouin, for instance, in his book Science and Information Theory, had stated that
“a new scientific theory has been born during the last few years, the theory of information.” [14] The basics of this
theory, according to Brillouin, revolve around the question of how one is able to define the quantity of information
communicated by a system of telegraph signals, signals which themselves consist of either electromagnetic or current
transmissions. In this theory, the basic definition of information in a given operation, a quantity that Brillouin
supposedly proves is “very closely related to the physical entropy of thermodynamics”, is defined by him as:

I = K ln P
where I denotes information, K is a constant, and P is the probability of the outcome. Brillouin reasons that with
these types of probability arguments, “it enables one to solve the problem of Maxwell’s demon and to show a very
direct connection between information and entropy” and that “the thermodynamic entropy measures the lack of
information about a physical system.” Moreover, according to Brillouin, “whenever an experiment is performed in
the laboratory, it is paid for by an increase in entropy, and a generalized Carnot principle states that the price paid in
increase of entropy must always be larger than the amount of information gained.” Information, according to
Brillouin, corresponds to “negative entropy” or negentropy, a term he coined. In sum, Brillouin unjustifiably declares
that the “generalized Carnot principle (second law) may also be called the negentropy principle of information”.

Negentropy flashlight
The origin of the so-called "negative entropy flashlight" seems to have originated in footnote eleven of Leon
Brillouin’s 1949 article “Life, Thermodynamics, and Cybernetics” where in comment on American mathematician
Norbert Wiener’s 1948 Cybernetics discussion of Maxwell’s demon comments: [10]
“One remark should be added. In order to choose the fast molecules, the demon should be able to see them; but he
is in an enclosure in equilibrium at constant temperature, where the radiation must be that of the black body, and it
is impossible to see anything in the interior of a black body. The demon simply does not see the particles, unless we
equip him with a torchlight, and a torchlight is obviously a sours of radiation not at equilibrium. It pours negative
entropy into the system.”
At this point, Brillouin is not yet using the term "negentropy" (short for negative entropy).
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In 1971, American engineer Myron Tribus commented, in retrospect, that the demon was finally "exorcised" in 1951
by Brillouin who pointed out that if the demon were to identify the molecules, he would have to illuminate them in
some way, causing an increase in entropy that would more than compensate for any decrease in entropy such a
being could effect. [11]

Derivation
The concept of negentropy stems from Léon Brillouin’s extended efforts to make a crossover informationthermodynamics science, a blend of the two of sorts. In his derivation, on the analogy of Helmholtz’s 1882
description “free energy” (available energy) and “bound energy” (entropy) of physical systems, Brillouin divides
information into two classes: (a) free information, which occurs when the possible cases are regarded as abstract and
have no specified physical significance, and (b) bound information, which occurs when the possible cases can be
interpreted as complexions of a physical system. He states that bound information is a special case of free
information. Next, skipping a few point on probability arguments on the relation between entropy, information
obtained, and numbers of complexions (as defined by Planck), Brillouin states that “bound information appears as a
negative term in the total entropy of the physical system”, and we can conclude that:
Bound information Ib = decrease in entropy S
= increase in negentropy N
where, as he states, we define negentropy as the negative of entropy and that “this statement represents the
negentropy principle of information.” [7]

Difficulties on term | Objections to use
Well into the 1960s, the term generally found little objection. Statements can be found such as: [6]
“A fully living system must be capable of energy conversion in such a way as to accumulate negentropy, that is, it
must produce a less probable, less random organization of matter and must cause the increase of available energy in
the local system rather than the decrease demanded in closed systems by the second law of thermodynamics.”
After 1980, however, the term negentropy has been generally considered as a sloppy cross-over analogy and not
recommenced for use in either information theory or in the study of the thermodynamics of living systems. [3]
American chemical engineer Linus Pauling stated the point as "life does not feed on negentropy as a cat laps up milk."
[4] American author Hubert Yockey has gone so far as to state that "the notion of negentropy has crept into the
textbooks and the technical and popular literature" and that "it must be exorcised to avoid more damage". [5]
In 1994, Russian scientist Mikhail Bushev cogently explains that the term “negentropy” adds little if anything to the
discussion: [12]
“Leon Brillouin gave this negative entropy the name negentropy and identified it with the information received by
the system. The new term, however, does not contribute any new insight, neither into entropy, nor into information.
The difference in the signs of these two quantities is similar to the difference between conveyed and received heat,
conveyed and received work, etc.”
In other words, negentropy has about the same significance as if one were to introduce the term “negwork”, short
for “negative work”, into the vernacular of science. The effect, in this hypothetical example, as we see, only acts to
add a layer of confusion to a relatively straightforward situation.

Other
A 1942 mention of the term "negentropy" is attributed to American physicist Robert Lindsay, supposedly by Dick
Hammond, in reference to a type of ethics based on reducing entropy to the minimum or, in other words, increasing
negentropy to the maximum. [9] In this sense, this would be the inverse of the metaphorical association of death
with the state of maximum entropy, such that life would be associated with minimum entropy or a maximum
negentropy principle. The actual "1942" Lindsay citation of negentropy terminology usage, however, may be
missattribution. (Ѻ)
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Further reading
● Popper, Karl R. (1967). “Time’s Arrow and Feeding on Negentropy”, Nature, 213 (5079): 320-.
● Woolhous, H. W. (1967). “Negentropy Information and Feeding on Organisms”, Nature 213 (5079): 952+.
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● Negentropica - an e-Journal on negentropy, thermodynamics, and self-organized phenomena (2001-2003).

External links
● Negentropy – Wikipedia.

Neguentropy
In human thermodynamics, the term neguentropy is a variant of the expression "negative entropy". [1] The particular
spelling of this term, as compared to more commonplace term "negentropy", seems to be the result of a language
translation effect of the Spanish term "neguentropia". [2] The term was also used by French scientific religious
philosopher Pierre Teilhard in his writings on evolution, consciousness, and thermodynamics. [3]
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Nelson, Alan
In hmolscience, Alan Nelson (c.1956-) is an American philosopher noted for his 1989
theory that economic agents can be view or modeled, in physical chemistry terms, as
“human molecules”, a person defined economically as a molecule, cited by the 2009
Oxford Handbook of Philosophy of Economics as being the co-originator, along with
Dutch-born American economist Tjalling Koopmans, the winner of the Nobel Memorial
Prize in Economic Sciences, of the "economic agents" viewed as individual "molecules"
or human molecules theory. [1] Nelson's theory was first published in the 1992 chapter
"Human Molecules" in the the multi-author book Post-Popperian Tradition in Economic
Methodology. [4]

Overview
In the late 1980s, Nelson, while a philosophy professor at the University of California,
Irvine, began developing a theory in which economic agents are viewed, in a physical
chemistry and thermodynamic sense, as “human molecules”. In 1989 and 1990, Nelson
began sending out various versions of his expanding theory in a paper entitled "Human
Molecules", manuscripts which have since been cited and discussed in talks by the likes of those as economists Keven
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Hoover (Duke University) and Wade Hands (University of Puget Sound), among others. [2] Hoover comments 1990
version of Nelson's 1990 "Human Molecule" manuscript: [3]
"Macroeconomics deals in aggregates. These aggregates are composed of the behaviors of individuals. Consumption
as reported in the national income accounts is just the summation of the purchases of a nation's citizens. It is
tempting then to see economic agents as human molecules (cf. Nelson [1990]) and the relations postulated in
macroeconomic theory or measured in macroeconometrics as the analogues of the ideal gas laws or other
macrophysical relations. But there is a crucial and obvious difference: molecules do not make choices, people do; and
they do so with reference not just to the immediate past and their immediate surroundings, but also with reference
to future goals and to global or macro relations."
In 1992, following further theory development and feedback, Nelson's manuscript was expanded into into the first
chapter of part two ("Molecules and Games") of the multi-author book Post-Popperian Methodology of Economics;
the part two section of the book consisting of the following three chapters: [4]
● "Human Molecules", by Nelson
● “Commentary on Alan Nelson’s ‘Human Molecules’”, by American economist Bruce Caldwell
● “Reply to Bruce Caldwell's Commentary on ‘Human Molecules’”, by Nelson
Nelson's 1992 chapter on human molecules, wherein he conceives economic agents as “human molecules”, has since
gained a level of following, having been cited more than a half-dozen times as a forerunner to the economic-version
of the human molecule construct. [5] The 2009 Oxford Handbook of Philosophy of Economics specifically cites Nelson
has having originated this term in economics, each human molecule defined specifically as an 'ontologically distinct
individual'; the term "human molecules" is also referred to, by the Oxford Handbook, as Danish-born American
economist “Tjalling Koopmans's evocative coinage”, the noted joint winner of the 1975 Nobel Memorial Prize in
Economic Sciences. [1] The actual publication where Koopmans' uses the term "human molecule", in coinage,
however, is difficult to track down. In regards to Nelson's version, Australian philosopher Brian Ellis explains, in his
2001 Scientific Essentialism, that the comparison between molecules and humans is “explicitly drawn and discussed
at length”, particularly in regards to modeling neoclassical economics in the view of classical thermodynamics. [6]

Education
Nelson completed his SB (1978) at MIT, his MS (1982) at the University of Wisconsin, Madison, and both his MA
(1980) and PhD (1984) at the University of Chicago Circle. Nelson’s primary area of specialization in these four
degrees was history of modern philosophy and his secondary are is the philosophy of science. From was an assistant
professor of philosophy at UCLA from 1984 to 1988. He was assistant professor of philosophy at UC, Irvine, from 1988
to 1990; full professor thereafter and department chair from 1998 to 2001. In 2006, Nelson transferred to the
University of North Carolina, Chapel Hill, where he currently is a professor of philosophy.

References
1. Kincaid, Harold and Ross, Don. (2009). Oxford Handbook of Philosophy of Economics (pg. 394). Oxford University
Press.
2. (a) Nelson, Alan. (1989). “Human Molecules”, Unpublished Manuscript, Department of Philosophy, University of
California, Irving.
(b) Nelson, Alan. (1990). “Human Molecules”, Unpublished Typescript. Department of Philosophy, University of
California, Irving.
(c) Hands, D. Wade. (1993). Testing, Rationality, and Progress: Essays on the Popperian Tradition in Economic
Methodology (“Human Molecules”, Nelson (1989), pg. 224). Rowman & Little.
3. Hoover, Kevin D. (1993). “Causality and Temporal Order in Macroeconomics or Why Even Economists Don’t Know
How to Get Causes from Probabilities” (“Human Molecules” (1990), Nelson, pg. 710), The British Journal for the
Philosophy of Science, 44: 693-710.
4. (a) Nelson, Alan. (1992). “Human Molecules”, in: Post-Popperian Methodology of Economics, ch. 3, pgs. 113-33) by
Neil De Marchi. Kluwer Academic Press.
(b) Caldwell, Bruce J. (1992). “Commentary on Alan Nelson’s ‘Human Molecules’”, in N. De Marchi (ed.) PostPopperian Methodology of Economics. Recovering Practice. Boston: Kluwer Academic Publishers, pgs. 135-49.
(c) Nelson, Alan. (1992). “Reply to Bruce Caldwell's Commentary on ‘Human Molecules’”, in N. De Marchi (ed.) PostPopperian Methodology of Economics. Recovering Practice. Boston: Kluwer Academic Publishers, pgs. 135-49.
5. (a) Janssen, Maarten C.W. (1993). Microfoundations: a Critical Inquiry (behavior of in ‘individual’ humans and
molecules, pg. 14; “Human Molecules” (1992), Nelson, pg. 125. Routledge.
(b) Mayer, T. and Heathfield. (1993). Truth Versus Precision in Economics (“Human Molecules” (1992), Nelson, pg. #).
Langue: Anglais.
(c) Hoover, Kevin. (2006). “Microfoundations and the Ontology of Macroeconomics” (pg. 16: “Human Molecules”,
Nelson, 1992), Presented at the conference on Issues in Philosophy of Economics, University of Alabama,
Birmingham, 19-21 May.

Volume Six (Ms-Ra)

3511

6. Ellis, Brian D. (2001). Scientific Essentialism (“Human Molecules” (1992), Nelson, pg. 170-87, 300). Cambridge
University Press.
7. Alan J. Nelson (biography) – Lib.UCI.edu.

External links
● Alan Nelson (faculty page) – philosophy department, University of North Carolina at Chapel Hill.

Neo-vitalism
In science, neo-vitalism are versions of vitalism promoted or theorized about in the post Helmholtz school formation
years, specifically types of newer vitalism theories that have emerged and seen the light of day and debate in the face
of the 1842 Reymond-Brucke oath: [1]
“[We pledge] to put in power this truth: no other forces than the common physical chemical ones are active within
the organism. In those cases which cannot at the time be explained by these forces one has either to find a specific
way or form of their action by means of physical mathematical method, or to assume new forces equal in dignity to
the chemical physical forces inherent in matter, reducible to the force of attraction and repulsion.”
Neo-vitalism, in other words, are types of vitalism beyond that of the classical Johannes Muller model of vitalism.

Overview
In his 1894 article “Neo-Vitalism” French-German science translator Frances A. Welby gave the following historical:
[2]
“A Quarter of a century ago, du Bois-Reymond headed the revolt of mechanicalist biology against the vitalism of
Johannes Müller. From Bichat to Magendie, from Johannes Müller to Schwann, the pendulum swung backwards and
forwards; but it was reserved for du Bois-Reymond, in his now famous Berlin addresses, together with Ludwig and
Helmholtz, to expose the fallacies of vitalism, and establish physiology on a mechanical basis.”
In 1921, English biologist (chnopsologist) James Johnstone, in his chapter on the nature of life, stated: [3]
“Into the last generation there has been a recrudescence of vitalism—‘neo-vitalism’ it is now called—being obviously
something that seems to be different from the Cartesian speculations about the sensitive soul. At its best this is seen
in the ‘psychoids’ and ‘entelechies’ of Driesch and others, concepts which are applicable to living things only, and not
to chemical and physical phenomena. At its worst modern vitalism is exhibited in the crude and even grotesque
‘spiritualism’ which has attained such a vogue with the less resolute thinkers of our own generation. This, then, is the
modern impasse to which biology has come. Purely physico-chemical explanations of life are not satisfactory, and the
immaterial and non-energetic agencies that are being invoked in their place have no interest for science, since they
cannot be the objects of investigations.”
in the last sentence of Johnstone's book, he states: “life probably itself has existed on earth for 1,000 million years
[and] in living processes the increase of entropy is retarded—this is our ‘vital’ concept.” This is a type of “physicsdisguised vitalism”, which is difficult to pin down, often requiring that one is an expert in a number of fields so as to
be able to pin down the underlying vitalism or neo-vitalism. Here, in short, Johnstone is invoking a contrived
thermodynamic argument, i.e. entropy reversal (or entropy reduction), to salvage the view that certain types of
matter can be considered alive. In his 1966 Molecules and Men lectures, Francis Crick stated the following: [4]
“Neo-vitalists [are those] who hold vitalistic ideas but do not want to be called a vitalist.”
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Nernst, Walther
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In thermodynamics, Walther Nernst (1864-1941) (CR:111) was a German physical
chemist, of the Berlin school of thermodynamics, notable for his 1888 work on
thermodynamics of ion movement, for his 1893 statement of the ideal gas law in its
modern form and for his 1906 “heat theorem”, regarding the nature of the
measurement of chemical affinity in relationship to heat and free energy, later to be
incorporated into the format of the third law of thermodynamics, work for which he
was awarded the 1920 Nobel Prize in chemistry. [1]

Overview
In 1906, Nernst, in his Silliman lecture Experimental and Theoretical Applications of
Thermodynamics to Chemistry, wrote: [5]
“In the hope of penetrating more deeply into the relations between chemical energy
and heat, I have carried out in the last few years together with my students, a number
of investigations on reactions at high temperatures in gaseous systems.”
Nernst is considered as one of the founding fathers of physical chemistry. [2] Notable students include Richard Abegg,
Otto Sackur, and Gilbert Lewis, among others.

Education
Nernst became an assistant to Wilhelm Ostwald in 1887. (Ѻ)

Affinity and free energy
Nernst had an excellent grasp of the relationship between
free energy, affinity, and the external work output of
chemical processes as well as their relation to the natural
advancement of processes in nature. In 1893, as to the
question of determining the long-sought “chemical affinity”
of a reaction, Nernst explains that neither the “heat-toning”
(heat releasing) effects of a reaction, as French chemist
Marcellin Berthelot had argued, in his 1875 principle of
An 1887 group photo (Ѻ), showing (standing, from the left): maximum work, nor the velocity of a reaction can function as
a measure of affinity, but rather only the free energy can. In
Nernst, Heinrich Streintz, Svante Arrhenius, Hiecke, and
(sitting, from the left): Aulinger, Albert von Ettingshausen, summary Nernst states: [3]
Ludwig Boltzmann (seated at middle), Ignacij Klemencic,
Hausmanninger. See also: epicenter genius.

“Since every chemical process, like every process of nature,
can only advance without the introduction of external energy
only in the sense in which it can perform work; and since also for a measure of the chemical affinity, we must
presuppose the absolute condition, that every process must complete itself in the sense of the affinity—on this basis
we me may without suspicion regard the maximal external work of a chemical process (i.e. the change of free
energy), as the measure of affinity. Therefore the clearly defined problem of thermo-chemistry is to measure the
amounts of the changes of free energy associated with chemical processes, with the greatest accuracy possible …
when this problem shall be solved, then it will be possible to predict whether or not a reaction can complete itself
under the respective conditions. All reactions advance only in the sense of a diminution of free energy, i.e. only in the
sense of the affinity.”
In 1922, the above logic was formulated as:

A = -ΔG
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by Belgian theoretical physicist Théophile de Donder. This is
equivalent to:

A = T∆S – ∆H
in a more direct sense.

Other
Nernst paid for a marble memorial to American engineer Willard
Gibbs in 1906, shown adjacent; although they had never met. [4]
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Lawrie, installed in the Sloane Physics Laboratory, now
(b) Nernst, Walther. (1895). Theoretical Chemistry: from the
at the entrance to the J. W. Gibbs Laboratories, Yale
Standpoint of Avogadro’s Rule & Thermodynamics (697-pages)
University. [6]
(section: The Measure of Affinity, pgs. 586-88). MacMillan and
Co.
(c) Nernst, Walther. (1904). Theoretical Chemistry: from the Standpoint of Avogadro’s Rule & Thermodynamics (771pages). MacMillan and Co.
4. Capri, Anton Z. (2007). Quips, Quotes, and Quanta (ch. 1: Thermodynamics: Founders and Flounderers, pgs. 1-10)
(pdf). World Scientific.
5. (a) Barkan, Diana K. (1999). Walther Nernst: and the Transition to Modern Physical Science (ch. 5: The NernstPlanck Exchange, pgs. 77-90; ch. 7: High Temperatures and the Heat Theorem, pgs. 110-31; ch. 7: Theory and the
Heat Theorem, pgs. 132-46; Quote: chemical energy and heat, pg. 132). Cambridge University Press.
(b) Nernst, Walther. (1906). Experimental and theoretical Applications of Thermodynamics to Chemistry. Silliman
Lecture, Yale University. C. Scribner’s Sons, 1907.
6. Seeger, Raymond J. (1974). Men of Physics: J. Willard Gibbs, American Mathematical Physicist Par Excellence (Lee
Lawrie, pg. 21). Pergamon Press.

Further reading
● Einstein, Albert. (1942). “Work and Personality of Walther Nernst”, Scientific Monthly, 54:195-96.
● Mendelssohn, Kurt. (1973). The World of Walther Nernst: the Rise and Fall of German Science, 1864-1941.
University of Pittsburg Press.
● Bartel, Hans-George and Huebener, Rudolf P. (2007). Walther Nernst: Pioneer of Physics and of Chemistry. World
Scientific.

External links
● Walther Nernst – Wikipedia.

Network thermodynamics
In thermodynamics, network thermodynamics is a synthesis of thermodynamics, particularly nonequilibrium
thermodynamics and Prigoginean thermodynamics, circuit theory, graph theory, and differential geometry directed
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towards studies of biological systems and temporal and spatial organizations in biology. [1]

History
The term and general logic of “network thermodynamics” was coined by Israeli chemist Aharon Katchalsky, who in
1968 began to introduce the dissipative structure works of Belgian chemist Ilya Prigogine into the Lewis school of
thermodynamics, particularly through the association of postdoctoral student George Oster and graduate student
Alan Perelson. [1] American physiologist Donald Mikulecky is a more recent advocate of network thermodynamics.

References
1. Perelson, Alan S. (1975). “Network Thermodynamics”, Biophysical Journal, Vol. 15 (7): 667-85.

Further reading
● Peusner, L. (1970). The Principles of Network Thermodynamics and Biophysical Applications, Ph.D. thesis, Harvard
University, (Reprinted by Entropy Limited, 1987).
● Bonchev, Danail and Rouvray, Dennis H. (2005). Complexity in Chemistry, Biology, and Ecology (ch 3: The Structure
of Network Thermodynamics as Formalism, pgs. 118-32). Birkhäuser.

External links
● Network Thermodynamics of Biophysical Systems (a list of sources) – Infography.com

Neumann, Carl
In thermodynamics, Carl Neumann (1832-1925) was a German mathematical physicist
noted for his 1875 Lectures on the Mechanical Theory of Heat in which he introduction
of the now-standard symbol notation (d-hat), otherwise known as Neumann
notation, or δ (Greek delta), in latter usages by others, to represent an inexact
differential, i.e. one that is path dependent, such as are differentials of heat δQ and
work δW. [1] Neumann supposedly used his own methods, by passing the need for
introducing the entropy function, to script his own version of thermodynamics. [2] His
book on heat supposedly used methods on heat similar to German physicist Gustav
Kirchhoff. [5]
Neumann seems to have developed an interested in thermodynamics via the
overlap of heat and electricity. His 1873 book Explanation of Electrical Forces and
Expansion gives evidence to this. [2] Neumann thought that mechanical explanations in
physics were incomplete, contradictory, and overly complex. Having studied the
analogies between electrodynamics and mechanics, specifically hydrodynamics, which
Hermann Helmholtz, Gustav Kirchhoff, and Ludwig Boltzmann, and others had developed, Neumann convinced
himself that the analogies lacked “deep foundations”. Moreover, the explanation of heat phenomena requires
thermal principles and since heat is intimately related to electricity, he did not expect “merely mechanical principles”
to succeed with electricity either. [2]

Inexact differential
See main: Inexact differential

German physicist Georg Helm seems to have been the first to point this origin out, specifically in his 1898 History of
Energetics, wherein he comments Neumann was the one that suggested that the special differential sign
(d hat
Q) should be used as a way of always keeping in mind the differentials, such as heat, that do not fit the condition for
an exact differential. [8]

Economic thermodynamics
Neumann, supposedly, had views on how thermodynamics applied to economy. [6] Neumann argued that all
economic life could be expressed by an exchange of energy or by “the transfer of energy of physical bodies”.
Neumann, according to the 1887 views of Georg Helm, considered the “energy of the self as the capital of the body”,
such that the body contained an energetic component considered as a commodity. [7] The actual citation used by
Helm, in the Final Section to his The Doctrine of Energy is:
"Carl Neumann nennt die eigenenergie gelegentlich das "Carl Neumann sets out on occasional discussion of the
internal energy capital of the body, and that have
Kapital des Körpers, und dass bei der Ausbildung der
Energievorstellungen wirtschaftliche Analogien
participated in the training of energy performances
mitgewirkt haben, ist S. 18 von mir hervorgehoben
economic analogies, p. 18 worden is highlighted by me
worden (78)."
(78)."
Note 78
Note 78
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Bezeichnend sind die Worte, die Du Bois Reymond (Berl.
Monatsberichte 1870) von Leibniz anführt: „Les forces
ne sont (pas) detruites, mais dissip6es parmi les parties
menues. Ce n'est pas les perdre, mais c'est faire comme
font ceux, qui changent la grosse monnaie en petite." Sie
sind eben so merkwürdig hinsichtlich des
Dissipationsgedankens, wie hinsichtlich der
wirtschaftlichen Analogie.
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Typical are the words quoted by Du Bois Reymond (Berl.
monthly reports in 1870) by Leibniz: "The forces are
(not) destroyed, but among the minor parties disperses.
This is not to lose them, but do like are those that
change the currency in small wide." They are just as
curious as to the Dissipationsgedankens as economic
terms the analogy.

The term 'eigenenergy' (of translated as self-energy) may actually mean internal energy, possibly, as used in the
sense of Helm? The exact article (or book) that Helm made these economic speculations using thermodynamic theory
still needs to be tracked down; but, nevertheless, the above quote does seem to indicate that Neumann's thermoeconomic views predate those of Helm?
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of Minnesota Press.
3. Ampere, A., Neumann F., Weber W., and Kirchhoff, G. (1873). Elektrischen Krafte Darlegung und Erweiterung der
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6. Wallace, Thomas P. (2009). Wealth, Energy, and Human Values: the Dynamics of Decaying Civilizations from
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Neumann notation
In mathematical thermodynamics, Neumann notation refers to the use of the d hat symbol used to signify that the
differential is an inexact differential, predominately used for differentials of heat and work, as compared to an exact
differential.
Differential Date

By

Comment

Publication
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1875

Carl
Neumann

(add: comment)

đ

date

(add:
Person?)

(add: comment)

δ

1924

James
Partington

The symbol δ to denotes that “δQ and δA
are not perfect differentials, since each
depends on the path of change.”

Lectures on the Mechanical Theory of
Heat

Chemical Thermodynamics

To note, Partington footnotes this statement, directing readers to his 1920 Higher Mathematics for Chemical
Students, in which he says that he gives a proper treatment of the properties of perfect differentials, as presented by
Rudolf Clausius (1875). [2]

Etymology
The term "Neumann notation", an Hmolpedia coining, is indicative of the fact that the d hat notation was specifically
introduced by German mathematician Carl Neumann in his 1875 Lectures on the Mechanical Theory of Heat to signify
inexact differentials.

References
1. (a) Neumann, Carl. (1875). Vorlesungen über die mechanische Theorie der Wärme (Lectures on the Mechanical
Theory of Heat). Germany.
(c) Anon. (1877). “Science (Review: Lectures on the Mechanical Theory of Heat by Carl Neumann, 1875)”, The
Westminster Review (pg. 250-), Jan-Apr.
(b) Laider, Keith, J. (1993). The World of Physical Chemistry. Oxford University Press.
2. Partington, James. (1920). Higher Mathematics for Chemical Students (§§ 55, 115). London.

Neumann, John
In thermodynamics, John von Neumann (1903-1957) (IQ=190|#33) (CR=122|#20), Born
“Janos” (anglicized to John), called the diminutive "Jancsi" in Hungary, which became
“Johnny” in America, the "von" title purchased by his Father in 1913, was a Hungarianborn American mathematician, chemical engineer, economist, physicist, and computer
scientist, a distinguished polymath, magnitude genius (see: genius), and "last" known of
the supposed dying bread of "last universal geniuses" (see: hydraism), noted for his
work in quantum thermodynamics (1927, 1932), heat theory based economic
thermodynamics (1934-1944), for his ill-fated 1940 suggestion to American electrical
engineer Claude Shannon to call information by the name “entropy” as in "information
entropy" (see: Neumann-Shannon anecdote), for his computer system architecture
designs (von Neumann architecture, 1945), and for his ideas on automaton selfassembly (see: Neumann automaton) (1948,1951), and for his work in computer
science thermodynamics (1949). [1]

Quantum thermodynamics
See main: Quantum thermodynamics

In 1927, Neumann published "Thermodynamics of Quantum Mechanical Assemblies", in which he extended Austrian
physicist Ludwig Boltzmann’s notion of entropy to quantum systems. [9] This was later expanded into his 1932 book
Mathematical Foundations of Quantum Mechanics, wherein he included the earlier 1922 work of his friend
Hungarian physicist Leo Szilard on Maxwell's demon and the newly conceived uncertainty principle conceived in 1927
by Werner Heisenberg. [10]

Game theory
In 1928, Neumann published “On the Theory of Games” in which he set out to answer the following question: [24]
“n players, S1, S2, … Sn, are playing a given game of strategy. How must one of the participants, Sm, play in order to
achieve a most advantageous result?”
In the decades to follow, Neumann would go onto attempt to incorporate game theory into economics intermixed
with thermodynamics.

Economics
In 1932, Neumann read his “A Model of General Economic Equilibrium”, in the winter at the mathematical seminar of

Volume Six (Ms-Ra)

3517

Princeton University, in which derives a function φ (X, Y) related to the production of goods, based on the model of
thermodynamic potentials, which he abstracts as follows: [6]
“A direct interpretation of the function Φ(X,Y) would be highly desirable. Its role appears to be similar to that of
thermodynamic potentials in phenomenological thermodynamics; it can be surmised that the similarity will persist in
its full phenomenological generality (independent of our restrictive idealisations).”
Because of this paper, it is often said that Neumann was one of the first to apply the classical thermodynamic
approach to economics; though, of course, the subject dates back much earlier. On this publication, American
economist Paul Samuelson, in his review, comments: [29]
“Of the attempts to find analogies between thermodynamics and economies there is alas no end. But the
mathematical genius John von Neumann has earned the right to command our investigation when he suggests that
his growth model (1945; earlier 1932 and 1937) defines a function:
Value of Inputst / Value of Outputst+1 = ∑in∑jmPiAijXj/∑in∑jmPiBijXj = ϕ(P,X)
whose “role seems to be similar to that of thermodynamic potentials in phenomenological thermodynamics.” (1945,
p.1)
In 1934, Abraham Flexner, the director of the Institute for Advanced Study at Princeton, sent Georges Guillaume's
economic thermodynamics PhD dissertation (turned book) On the Fundamentals of the Economy with Rational
Forecasting Techniques—in which, critical of the Lausanne school, he applies the formalisms of thermodynamics to
the theory of value—to Neumann to read. After reading the book, a month latter, Neumann commented back: [25]
“I think that the basic intention of the authors, to analyze the economic world, by constructing an analogous fictitious
‘model’, which is sufficiently simplified, so as to allows an absolutely mathematical treatment, is—although not
new—sound, and in the spirit of exact sciences. I do not think, however, that the authors have a sufficient amount of
mathematical routine and technique, to
carry out program out.
I have the impression that the subject is
not yet ripe (I mean that it is not yet fully
enough understood, which of its features
are the essential ones) to be reduced to a
small number of fundamental
postulates—like geometry, or mechanics
(cf. pgs. 77-78). The analogies with
thermodynamics are probably misleading Neumann's 1934 human thermodynamics variables table, based on his review of
(cf. pgs. 69, 85). The authors think that
Georges Guillaume's 1934 On the Fundamentals of the Economy with Rational
the ‘amortization’ is analogous to
Forecasting Techniques. [25]
‘entropy’. It seems to me, that if this
analogy can be worked out at all, the analogon of ‘entropy’ must be sought in the direction of ‘liquidity’. To be more
specific: if the analogon of ‘energy’ is ‘value’ of the estate of an economical subject, then analogon of its
thermodynamic ‘free energy’ should be its ‘cash value’.
The technique of the authors to set up and deal with equations is rather primitive, the way, for instance, in which
they discuss the fundamental equations (1) and (2) on page 81-85 is incomplete, as they omit to prove that 1: the
resulting prices are all positive (or zero), 2: that there is only one such solution. A correct treatment of this particular
question, however, exists in the literature. Various other technical details in the setting up of their equations and in
their interpretations could be criticized, too. I do not think that their discussion of the ‘stability of solutions’, which is
the only satisfactory way to build up a mathematical theory of economic cycles and of crises, is mathematically
satisfactory.
The emphasis the authors put on the possibility of states of equilibrium in economics (cf. pgs. 68-69) seems to
me to entirely justified. I think that the importance of this point has not always been duly acknowledged. I cannot
judge the value of their statistical methods, as they are given in the last part of the book for practical purposes. Their
aim is to diagnose the present status of economics, and to lead to forecasts. But I think that the theoretical
deduction, which lead to them is weak and incomplete.”
This incident is recounted in greater detail by Canadian economics historian Robert Leonard’s 1995 article “From
Parlor Games to Social Science”. In this article, Leonard summarizes that Guillaume's book is an effort to construct a
mathematical economics in the manner of Leon Walrus and Vilfredo Pareto, treating not just exchange but also
global production, along the way drawing parallels between economics and physics. [4]
Game theory biographers Giorgio Israel and Ana Gasca, to note, give their opinion on the above passage that
“here there is no outright rejection of the attempt to construct concepts similar to physics”, and go on to give the
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rather dubious statement 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.” [28] The assertion here that
Neumann in later years became anti-reductionist in view, contradicts his 1938 basing of economics on
thermodynamic potentials, his 1948 floating parts automaton theory, and his 1956 mind as computer treatise.
American physicist and econophysicist Joseph McCauley comments the following on Neumann here: [26]
“Attempts at neo-classical equilibrium economic analogies with thermodynamics go back to Guilluame and
Samuelson. Von Neumann apparently believed that thermodynamic formalism could potentially be useful in
computer theory, for formulating a description of intelligence, and was interested in the possibility of a
thermodynamics of economics. But presented with Guillaume’s work, he criticized it on the basis of the
misidentification of a quantity as entropy.”
In 1944, Neumann, together with German-born Austrian economist Oskar Morgenstern, publishes Theory of Games
and Economic Behavior, in which they employ physics models and discuss physics (26+ pages), the theory of heat (6+
pages), and thermodynamics on one page. [24] As American science writer Tom Siegfried summarizes: [15]
“In drawing analogies between economics and physics, von Neumann and Morgenstern talked a lot about the theory
of heat.”
The one page where the term thermodynamics is an effort to speculate on a type of utility thermometer:
“Given a physical quantity, the system of transformations up to which it is described by numbers may vary in time,
i.e. with the stage of development of the subject. Thus temperature was originally a number only up to any
monotone transformation. With the development of thermometry particularly of the concordant ideal gas
thermometry the transformations were restricted to the linear ones, i.e. only the absolute zero and the absolute unit
were missing. Subsequent developments of thermodynamics even fixed the absolute zero so that the transformation
system in thermodynamics consists only of the multiplication by constants. Examples could be multiplied but there
seems to be no need to go into this subject further. For utility the situation seems to be of a similar nature.”
This quote, comparing temperature measurement with utility, to note, seems to be a rehash of Henri Poincare’s circa
1807 commentary to Leon Walras about the possibility of measuring satisfaction, as found in Walras’ 1909
“Economics and Mechanics” or Francis Edgeworth’s 1915 “Recent Contributions to Mathematical Economics”. [27] As
Morgenstern was a Edgeworth aficionado, this add possibly could have come from him. The majority of mentions of
"heat" in the book revolve around using it as a comparative example to help elucidate the objects raised about utility
not being a measurable quantity.

Information theory | Entropy
See main: Neumann-Shannon anecdote; Information
theory

In 1940, Neumann suggested the idea to
American electrical engineer Claude Shannon
that he should call his new equation for the
transmission of information by the namesake
"entropy" (instead of either uncertainty or
information, which Shannon was leaning
towards), since, according to Neumann,
Left: Neumann (age 25) in 1928. [16]. Center: Neumann in 1948. Right:
Shannon's logarithm equation had the same
Neumann at Princeton. [16]
mathematical form or isomorphism form to
both his equation for quantum entropy and his associated Hungarian physicist Leo Szilard's equation for Maxwell's
demon mental entropy generation, after which in 1945 Shannon began to adopt the view that "information is
negative entropy". Likewise, sometime between 1937 and 1947, Neumann also consulted American mathematician
Norbert Wiener about his information communication equations, after which in 1945, Wiener began to tout the view
that "information is entropy". The result, in the centuries to follow, has been the adoption of the misaligned
viewpoint, by many, that information theory is the backbone of thermodynamics, which is not the case. [11]

Automaton free energy theory
See main: Neumann automaton theory

In a 1948 Hixton Symposium, organized by American chemical engineer Linus Pauling, Neumann invented a famous
thought experiment which illustrates the role which free energy plays in creating statistically unlikely configurations
of matter. Neumann imagined a robot or automaton, made of wires, electrical motors, batteries, etc., constructed in
such a way that when floating on a lake stoked with component parts, it will reproduce itself (self-replicate). [2] The
important point about Neumann’s automaton, however, is that it would require a source of free energy in order to
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function. [1] Neumann gave an outline of his theory in 1948, and an expanded chapter version of the same theory in
1951, but did not go on to complete and publish any further work on this topic. Most of what is written on his
automaton free energy theory has
been published post humorously (Ed.
A. W. Burks, 1966). [4]

Education
Neumann was a child prodigy born
with a photographic memory, able to
divide eight digit numbers in his head,
exchange jokes in classical Greek (with
his father), and to memorize the
names, numbers, and addresses in
phone books (displayed as a game to
guests), all by the age of six. [3]
Left: Neumann age 7. [16] Right: Neumann with one of his brothers and cousin. [16]
Regarding phone book
See also: John von Neumann as Seen by his Brother by Nicholas Von Neumann. [17]
memorization, a visiting guest would
select a page and column of the phone book at random, then let Johnny read the columm over a few times, then
hand the page back to the guest, after which he could answer any question, such as who has number such and such?
He could recite names, addresses, and numbers in order, and so on. [19] By the age of 8, he was familiar with
differential and integral calculus. [20] Neumann's early mathematical ability is speculated to have been a product of
his intrigue of his grandfather’s ability to rapidly perform complex mathematical calculations. [8] By age 10, the family
library had become one of Johnny’s favorite spots. As American writer William Poundstone (Ѻ) summarizes: [19]
“The Neumann household was a congenial environment for a child prodigy’s intellectual development. Max Neumann
bought a library in an estate sale, cleared one room of furniture to house it, and commissioned a cabinetmaker to fit
the room with floor-to-ceiling bookcases. Johnny spent many hours reading books from the library. One was the [44volume] encyclopedic history of the world edited by the once-fashionable German historian Wilhelm Oncken. Von
Neumann read it volume by volume. He would balk at getting a haircut unless his mother let him take a volume of
Oncken along. By the outbreak of World War I, Johnny had read the entire set and could draw analogies between
current events and historical ones, and discuss both in relation to theories of military and political strategy. He was
ten years old.”
From age 8 to 18, 1911-1921, Johnny attended the Lutheran Gymnasium, a high school for boys with a strong
academic reputation, in Budapest. Neumann’s mathematical prowess was said to have been discovered by Hungarian
mathematician Laszlo Racz, who recognized John’s math talent, gave him special tutelage, and made
recommendations for a special program to his father Max Neumann. [18] In 21 Mar 1919, when Johnny was 15,
Jewish Hungarian utopian socialist Bela Kun seized power of Hungary, as head of the workers and peasants’ state,
and began to implement the prescriptions of Karl Marx and Vladimir Lenin, such as issuing a decree transferring
ownership of land, businesses, and means of production to the proletariat. In Aug 1919, Kun’s government collapsed,
after which Admiral Miklos Horthy seized power, initiating fascism. Kun’s collapse was blamed on the Jews, after
which lynch mobs began to operate, some 5,000 people were killed, and 100,000 people fled Hungary. Neumann,
when he turned 18, left first to Germany then to America.
In 1926, at the age of 23, Neumann simultaneously competed a BS degree in chemical engineering, from the
Technische Hochschule Zurich, and a PhD in mathematics (with minors in experimental physics and chemistry), with a
thesis on set theory, from Pázmány Péter University in Budapest. Biographer William Poundstone elaborates on this
as follows: [19]
“Von Neumann’s complex college career spanned three nations. In 1921, he enrolled in the University of Budapest
but did not attend classes. He showed up only to ace the exams. Simultaneously, he enrolled at the University of
Berlin, where he studied chemistry through 1923. After Berlin, his academic grand tour took him to the Swiss Federal
Institute Technology of Zurich. There he studied chemical engineering, earning a degree in 1925. Finally, he received
his PhD in mathematics—with minors in physics and chemistry—from the University of Budapest in 1926. He was
then named Privat dozent (assistant professor) at the University of Berlin, reportedly the youngest man ever to hold
that position.”
Neumann if frequently known for his quick thinking. An oft cited example is how he famously solved the "fly
problem" in a matter of seconds at a cocktail party: [12]
Fly puzzle: “Two bicyclists are 20 miles apart and head toward each other at 10 miles per hour each. At the same time
a fly traveling at a steady 15 miles per hour starts form the front wheel of the northbound bicycle. It lands on the
front wheel of the southbound bicycle, and then instantly turns around and flies back, after landing instantly flies
north again. What total distance did the fly cover before it was crushed between the two front wheels?”
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When the question was put to Neumann he danced around and answered immediately: “15 miles”. When someone
exclaimed: “Oh, you’ve heard that one before?” The puzzled Johnny replied: “I simply summed the infinite series.”
(add discussion)

Religion
Neumann was born into a Jewish family with “ambivalent” religious attitudes; his family was so ecumenical that his
family put up a Christmas tree, exchanged gives, and sang Christmas carols each year with their German governess,
while also maintaining equal secular observance of the major Jewish holidays. Once Johnny’s brother Michael asked
his father Max Neumann why the family considered itself Jewish when it did not observe the religion seriously? Max’s
answer was: “tradition”. This religious confusion, according to William Poundstone, “would follow von Neumann
throughout his life”, inclusive of a nominal conversion to Catholicism at the time of his first marriage, stitched
together with an essentially agnostic belief system stance [19] Neumann’s friend Edward Teller commented that
whenever Neumann was tempted to curse, he would refrain himself and joke, “Now I will have to spend two hundred
fewer years in purgatory.” [19] While Neumann remained overtly secular and religiously-neutral or agnostic
throughout his existence, when he went into his 18-month death bed, things changed (see below).

Death | Reaction end
See main: Neumann on god

In the spring of 1956, at the hospital, while in his last 18-months dereacting (dying) from cancer, Neumann invited
Anselm Strittmatter, a well-educated Roman Catholic priest who could discuss classical Rome and Greece, to visit him
for consultation, who thereafter he began to see regularly. During these visits, Neumann expressed great fear of
death. To his visitors, he despaired that “he could not visualize a world which did not include himself thinking within
it.” [22] Neumann recited in Old Latin passages about judgment, right and wrong, and freedom:
“When the judge his seat hath taken .. what shall wretched I then plead? Who for me shall intercede when the
righteous scarce is freed?
Neumann told the priest that Blaise Pascal, in section 233 of Pensees, had a point, referring to Pascal's wager,
commenting something to the effect of: [22]
“So long as there is a the possibility of eternal damnation for nonbelievers it is more logical to be a believer at the
end.”
Neumann, in short, he sided with Pascal about betting one's afterlife on belief or nonbelief in the existence of god.
Subsequently, so to not lose in the wager, Father Strittmatter administered the last sacraments to him. [20] To his
mother, who was also dying from cancer during this period, he expressed the following similar view:
“There probably has to be a God, because it is more difficult to explain if there is than if there isn't.”
— John Neumann (c.1956), said to his mother late in life (reaction existence) [12]

Some of Von Neumann's friends, having always known him as "completely agnostic", believed that his religious
conversion was not genuine since it did not reflect his attitudes and thoughts when he was healthy. As Dutch-born
American physicist and science historian Abraham Pais reports: [23]
“He had been completely agnostic for as long as I had known him. As far as I could see this act did not agree with the
attitudes and thoughts he had harbored for nearly all his life.”
Even after his conversion, Father Strittmatter recalled that von Neumann did not receive much peace or comfort
from it as he still remained terrified of death.

Tributes
The following are related quotes on or about Neumann:
“I have had the privilege of hearing Dr. von Neumann speak on various occasions, and I always find myself in the
delightful but difficult role of hanging on to the tail of a kite. While I follow him, I can’t do much creative thinking as
we go along.”
— DH. Gerard, Neumann “Fourth Lecture” discussions (1948)

“It isn't often that the human race produces a polymath like von Neumann.”
— Howard Rheingold (2000), Tools for Thought [14]
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“If any one person in the previous century personified the word polymath, it was von Neumann.”
— Tom Siegfried (2006), A Beautiful Math: John Nash, Game Theory, and the Modern Quest for a Code of Nature [15]

Quotes
The following are noted and or relevant quotes by Neumann:
“It is just as foolish to complain that people are selfish and treacherous as it is to complain that the magnetic field
does not increase unless the electric field has a curl. Both are laws of nature.”
— John Neumann (date) [13]
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Neumann automaton
theory
In science, Neumann automaton theory or “free
energy automaton theory” is a thought experiment
which argues that a robot or automaton, made of
wires, electrical motors, batteries, etc., constructed in
such a way that when floating on a lake stoked with
component parts, it could reproduce itself (selfreplicate); albeit one that could be made to work only if
a source of free energy is available. [1] The theory is
part thermodynamic-based, part electrical-chemical
based, part computer engineering/computer
programing based. The self-replicative electrochemical
automaton theory was first presented in 1948 by
A NASA-funded artistic rendition of Neumann’s automaton that
American chemical engineer, mathematician, and
produce automaton, the original caption of which is: "proposed
computer pioneer John Neumann.

Number of lectures

demonstration of simple robot self-replication", based on the
Advanced Automation for Space Missions NASA/ASEE summer
study held at the University of Santa Clara in Santa Clara,
California, from June 23-August 29, 1980. [15]

To note, as summarized by American mathematician
and computer designer Arthur Burks (1966), Neumann
seems to have given at least five or more different lectures (1948-1949), in which the various parts self-reproducing
automaton theory are presented:
First: "Computing Machines in General"
Delivered: (add)
Second: "Rigorous Theories of Control and Information"
Delivered: (add)
Third: "Theory and Organization of Complicated Automata"
Delivered: (add)
Fourth: "The Role of High and of Extremely High Complication"
Delivered: (add)
Fifth Lecture: "Re-evaluation of the Problem of Complicated Automata: Problems of Hierarchy and Evolution"
Delivered: at the University of Illinois, December, 1949
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Neumann then seems to have been in the process of assembling all of this into a book entitled The Theory of
Automata: Construction, Reproduction, Homogeneity. Both the fifth lecture and the unfinished manuscript were
published as the edited 1966 book by Arthur Burks.

Four talks
In 1953, Neumann delivered the Vanuxem Lectures at Princeton
University, March 2-5, entitled “Machines and Organism”, which
he intended to have published by Princeton University Press.
Later, however, owing to, it has been argued, manifold activities
and possibly failing health, he declined to publish these lectures.
A summary of these lectures, however, can be found in a
Scientific American article written by John Kemeny of Dartmouth.
[13] A considerable portion of the first three talks, supposedly,
are found in the 1958 posthumous book The Computer and the
Brain. [14]
A modern two-dimesional computer iteration version
of Neumann's cellular automaton, according to which
a binary signal is passed repeatedly around the blue
wire loop, using excited and quiescent ordinary
transmission states, during the course of which a
confluent cell duplicates the signal onto a length of red
wire consisting of special transmission states; the then
signal passes down this wire and constructs or socalled self-replicates a new cell at the end (i.e. a new
red arrow).

Health issues
In 1955, he was invited to deliver the Silliman Lectures at Yale
University, during the spring of 1956. On 15 March 1955,
Neumann was sworn in as one of the Atomic Energy
Commissioner, and he and his wife moved to Georgetown in
May. Three months later, in August, he developed severe pains
in his left shoulder, and after surgery, bone cancer was
diagnosed; in 1957 he reached his dereaction point (died). [12]

Thermodynamic information

In his third and fourth lectures, supposedly, Neumann outlined his ideas on "thermodynamic information", namely
that, in his view "information is entropy" and that it is measured by the logarithm as follows:

where N is number of alternatives, which tends to be two, i.e. a choice between a high or low signal pulse, in the
simplified case, or binary digits (bits), involved in the measurement. He then calculated that the energy per
elementary act of information (alternative decision and or transmission), which he equates to the following formula:

wherein k is the Boltzmann constant, T is the absolute temperature, and N is the number of alternatives. When N is
two, i.e. the choice is between 0 and 1, i.e. low or high current, Neumann calculates what he calls the
"thermodynamical minimum" which has a value of 3x10E-14 ergs at a temperature of about 300 degrees kevin, "per
elementary act of information, that is, per elementary decision of a two-way alternative and per elementary
transmittal of 1 unit of information." He then idealized the neuron to be a binary alternative reading vacuum tube
and extrapolated the above logic to this scenario. [11]

Overview
The so-called “Neumann automaton theory” originated in a 20 September 1948 Hixton Symposium lecture,
Pasadena, California, organized by American chemical engineer Linus Pauling, given by Hungarian-born American
chemical engineer and mathematician John Neumann, during the course of which Neumann invented a famous
thought experiment which illustrates the role which free energy plays in creating statistically unlikely configurations
of matter. Neumann imagined a robot or automaton, made of wires, electrical motors, batteries, etc., constructed in
such a way that when floating on a lake stoked with component parts, it will reproduce itself (self-replicate).
Neumann, in his lecture, first compares computers to biological information processing systems then suggests a
program to deal with “automata that produce automata”, the gist of which is captured in the following statement:
“Can one build an aggregate out of such elements in such a manner that if it is put into a reservoir, in which there
float all these elements in large numbers, it will then begin to construct other aggregates, each of which will then at
the end turn out to be another automaton exactly like the original ones?”
These so-called floating elements, as noted by American mathematician and computer designer Arthur Burks, who
would later attempt to create a two-dimensional realization of Neumann's three-dimensional thought experiment
premise, were spoken about prior to the lecture, by Neumann in the summer of 1948, as consisting of eight kinds of
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parts: a ‘stimulus organ’, a ‘coincidence organ’, an ‘inhibitory organ’, a ‘stimuli producer’, a ‘rigid member’, a ‘fusing
organ’, a ‘cutting organ’, and a ‘muscle’. [10]

Free energy
The important point about Neumann’s automaton, as summarized by Lebanese-born Danish theoretical chemist and
physicist John Avery, is that it would require a source of free energy in order to function: [2]
“The important point about von Neumann’s automaton theory is that it requires a source of free energy (i.e. a
source of energy from which work can be obtained) in order to function. We can imagine that the free energy comes
from electric batteries which the automaton finds in its environment. (These are analogous to the food eaten by
animals.) Alternatively we can imagine that the automaton is equipped with photocells, so that that it can use
sunlight as a source of free energy, but it is impossible to imagine the automaton reproducing itself without some
energy source from which work can be obtained to drive its reproductive machinery. If it could be constructed, would
von Neumann’s automaton be alive? Few people would say yes. But is such a self-reproducing automaton could be
constructed, it would have some of the properties which we associate with living organisms.”
It does not seem to be the case, to note, that Neumann was thinking along the lines of “free energy”, as the term
does not seem to be found in his lecture publications, but rather possibly this is but latter adumbrations and
elaborations by other others, Avery being a possible case in point. Avery's notion of free energy as being equated
with either a battery or, in the human/animal case, with "food eaten", however, is not the way in which "Gibbs free
energy" is understood in chemical reaction theory, such as discussed in human chemical reaction theory.
In 1992, American computer scientist John Koza, in his Genetic Programming:
On the Programming of Computers by Means of Natural Selection, for instance,
stated that the rules of the Neumann milieu are such that there is “sufficient
free energy and free matter available in the milieu to permit the creation of a
copy of the desired thing.” This statement, however, does not seem to come
from Neumann. This is exemplified by the fact that Koza, in his so-called
"Entropy-Driven Evolution" chapter, culls his understanding of thermodynamics
from the Shannon bandwagon, such as is exemplified by his statement:
“entropy (i.e. information) drives the evolutionary process”. [6] Neither of
these, information nor entropy, however, "drives" the evolutionary process, but
rather the correct thermodynamic potential driving force, for the given reaction
$1,450 dollar rare books copy of John
conditions of evolution, which are approximated as being isothermal and
Neumann’s high-sought 1966 The
Theory of Self-Reproducing Automata. isobaric and freely going, is Gibbs free energy. [7]
[8]

Supposedly, to note, Neumann, in his first design attempt, disregarded the fuel
and energy problem, planning to consider it later, perhaps by introducing a battery as an additional elementary
component. It is argued that the full kinematic machine was never realized in hardware, not even fully designed, due
in part to Neumann’s premature reaction end (death) in 1957. [3]

Publication
In 1951, Neumann's original 20 September 1948 lecture was expanded or rather elaborated on in more detail, as
Neumann says, into the form of a 39-page chapter publication "The General and Logical Theory of Automata".
Neumann, supposedly, did not but complete and publish any further work on this topic. In 1966, American
mathematician and computer designer Arthur Burks published Theory of Self-Replicated Automata, an edited, what
seems to be, collected works set on the bulk of Neumann's automaton theories. [5]
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NASA
In the summer of 1980, at the request of American president Jimmy Carter,
11.7-million dollars were spent on a study to investigate a potential realization
of Neumann’s self-replicating automaton theory for a possible lunar factory
system, which would theoretically be capable of exponentially increasing
productive capacity and, in the long run, exploration of the entire galaxy within
a reasonable timeframe. [9]
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Neumann on god
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In geniuses on, Neumann on god refers to the paradoxical
nature of the religious beliefs, particularly in respect to the
question of the god's existence, of Hungarian-born American
polymath John Neumann (1903-1957), the last of the last
universal geniuses, who was raised in an ecumenical nonserious Jewish family, who defined themselves as Jewish, for
reasons of "tradition", who, in his first marriage, nominally
converted to Catholicism, albeit presenting himself as
agnostic throughout his days to his friends and associates,
but who in his last months on his death bead, Apr/May 1956
to his last day of existence on 8 Feb 1957, had Roman
Catholic priest Anselm Strittmatter stay by his side, wherein
he expressed great fear of death, and asked to have Pascal's
wager administered to hims so that he wouldn't have to
endure the possibility of eternal damnation.
Hungarian-born American polymath John Neumann, a life-

Religion

long secular agnostic, during his last 8 months of existence,
after being diagnosed with bone or pancreatic cancer,
called a priest to his side, expressing great fear of death,
and therein took vows expressing his belief in the existence
of god, i.e. became a theist, so to side with Pascal’s wager,
and not have to suffer the possibility of eternal damnation,
as he saw things in his mind.

Neumann was born into a Jewish family with “ambivalent”
religious attitudes; his family was so ecumenical that his
family put up a Christmas tree, exchanged gives, and sang
Christmas carols each year with their German governess,
while also maintaining equal secular observance of the major
Jewish holidays. Once Johnny’s brother Michael asked his father Max Neumann why the family considered itself
Jewish when it did not observe the religion seriously? Max’s answer was: “tradition”. This religious confusion,
according to William Poundstone, “would follow von Neumann throughout his life”, inclusive of a nominal conversion
to Catholicism at the time of his first marriage, stitched together with an essentially agnostic belief system stance [1]
Neumann’s friend Edward Teller commented that whenever Neumann was tempted to curse, he would refrain
himself and joke, “Now I will have to spend two hundred fewer years in purgatory.” [1]

Last days | Pascal's wager
In the spring of 1956, at the hospital, while in his last 18-months dereacting (dying) from cancer, Neumann invited
Anselm Strittmatter (1894-1978) (Ѻ), a well-educated (Ѻ) Roman Catholic priest who could discuss classical Rome and
Greece, to visit him for consultation, who thereafter he began to see regularly. During these visits, Neumann
expressed great fear of death. To his visitors, he despaired that “he could not visualize a world which did not include
himself thinking within it.” [2]
Neumann recited in Old Latin passages about judgment, right and wrong, and freedom:
“When the judge his seat hath taken .. what shall wretched I then plead? Who for me shall intercede when the
righteous scarce is freed?
Neumann told the priest that Blaise Pascal, in section 233 of Pensees, had a point, referring to Pascal's wager,
commenting something to the effect of: [2]
“So long as there is a the possibility of eternal damnation for nonbelievers it is more logical to be a believer at the
end.”
Neumann, in short, he sided with Pascal about betting one's afterlife on belief or nonbelief in the existence of god.
Subsequently, so to not lose in the wager, Father Strittmatter administered the last sacraments to him. [3] To his
mother, who was also dying from cancer during this period, he expressed the following similar view: [2]
“There probably has to be a God, because it is more difficult to explain if there is than if there isn't.”
Some of Von Neumann's friends, having always known him as "completely agnostic", believed that his religious
conversion was not genuine since it did not reflect his attitudes and thoughts when he was healthy. As Dutch-born
American physicist and science historian Abraham Pais reports: [4]
“He had been completely agnostic for as long as I had known him. As far as I could see this act did not agree with the
attitudes and thoughts he had harbored for nearly all his life.”
Even after his conversion, Father Strittmatter recalled that von Neumann did not receive much peace or comfort
from it as he still remained terrified of death.
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Neumann-Shannon
anecdote
In anecdotes, the Neumann-Shannon anecdote, or "ShannonNeumann anecdote", is a famous conversation, or "widely
circulated story" as physical economics historian Philip Mirowski
(2002) describes it, that occurred in the time period fall 1940 to
spring 1941 in a discussion between American electrical engineer
and mathematician Claude Shannon and Hungarian-born
American chemical engineer and mathematician John Neumann,
during Shannon’s postdoctoral research fellowship year at the
Institute for Advanced Study, Princeton, New Jersey, where
Neumann was one of the main faculty members, during which
time Shannon was wavering on whether or not to call his new
logarithmic statistical formulation of data in signal transmission
by the name of ‘information’ or ‘uncertainty’, to which question
Neumann suggested that Shannon use neither names, but rather
use the name ‘entropy’ of thermodynamics, because: (a) the
statistical mechanics version of the entropy equations have the
same mathematical isomorphism and (b) nobody really knows
A 2010 parody of the Neumann-Shannon anecdote,
what entropy really is so he will have the advantage in winning
by Israeli physical chemist Arieh Ben-Naim, form his
any arguments that might erupt. [1]
three-page chapter section “Snack: Who’s Your
Daddy?”, in which retells the story such that Shannon
has a new baby and he and his wife are deciding on
what name to pick: ‘information’ or ‘uncertainty’?
The date of the infamous Neumann-Shannon conversation is
Neumann suggests they name their son after Rudolf
predominately attributed to the year 1940 and said to have
Clausius’ son’s name ‘entropy’, which Shannon
occurred at the Institute for Advanced Study, Princeton, New
decides to do—only to find out, in the years to follow,
Jersey, where at John Neumann was one of the main faculty
that people continually confuse his son with Clausius’
members. [12] To put the infamous conversation in chronological son and also misuse and abuse the name; after which,
context, Time staff reporter Robert Slater, in his 1989 computer
it is suggest to Shannon that he change is son’s name
to: Smomi, a short acronym for “Shannon’s Measure
history book Portrait in Silicon, written following his travels to
Silicon Valley where he interviewed the designers, entrepreneurs, Of Missing Information”. [2]

Date

hardware engineers, and software writers behind the modern
computer, states specifically that Shannon completed his PhD with a dissertation entitled “An Algebra for Theoretical
Genetics” in the spring of 1940 in mathematics, while at the same time completing a MS in electrical engineering.
Then in summer of 1940 he worked under T.C. Fry, director of the mathematics department at Bell Labs, doing work
on switching circuits, resulting in the paper “The Synthesis of Two-Terminal Switching Circuits”, wherein he outlined a
new method of design that reduced the number of contacts needed to synthesize complex switching functions.
Then, in the fall of 1940, Shannon accepted a National Research Fellowship that allowed him to work under
German mathematician Hermann Weyl at the Institute for Advanced Study, Princeton, New Jersey. Then, in the
spring of 1941, he was back at Bell Laboratories. [11] This would put the conversation as having occurred between
the fall of 1940 and the spring of 1941. It would seem likely that the conversation—being something important on
Shannon’s mind—would have occurred early upon his arrival at the Institute, which would assign the conversation as
having occurred in September to December of 1940.
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American information theory historians Jorge Schement and
Brent Ruben, however, state that Shannon “spent a year
(1939-1940) as a National Research Fellow at the Institute
for Advanced Study, studying mathematics and Boolean
algebra with Hermann Weyl. [1] This 1939 date, however,
seems to be incorrect, as most sources state that Shannon
had not yet finished his PhD at MIT until 1940. [12] In
agreement with this Schement, in 2012, issued a correction
retraction on the "1939" date, stating that they may have
jumped the gun in regards to this dating timeframe.
Shannon used the word "entropy" once in his classified
1945 “A Mathematical Theory of Cryptography”. [16]

Overview
The Neumann-Shannon anecdote has been retold so many
A 2010 snapshot summary of the 1940 Neumann-Shannon times that it has classified by some as an urban legend in
science. The story of the incident became public knowledge
anecdote from the 2010 lecture notes turned book
in April of 1961, when American engineer Myron Tribus was
Biomedical Informatics of German computer processing
invited to gave a seminar at MIT on a new way to derive
scientist and cognitive theorist Andreas Holzinger. [15]
thermodynamics based on information theory. The
audience, according to Tribus, was a critical audience, comprised of students of American mechanical engineer
Joseph Keenan, founder of the MIT school of thermodynamics, who “tried to rip it apart”, and also that French
mathematician Benoit Mandelbrot was in the audience and quickly attacked the MaxEnt interpretation, saying:
“Everyone knows that Shannon’s derivation is in error.”
It also happened to be the case that 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.” [3]
During this meeting, Tribus queried Shannon as to his reason for choosing to call his information function by the
name ‘entropy’, the details of which were first made public in his 1963 Helvetica Physica Acta article “Information
Theory and Thermodynamics”, and in many symposiums and publications to follow. The most-cited version comes
from Tribus' 1971 article “Energy and Information”, co-written with American physicist Edward Charles McIrvine
(1933-), wherein they states: [4]
“What’s in a name? In the case of Shannon’s measure the naming was not accidental. In 1961 one of us (Tribus) asked
Shannon what he had thought about when he had finally confirmed his famous measure. Shannon replied: ‘My
greatest concern was what to call it. I thought of calling it ‘information’, but the word was overly used, so I decided to
call it ‘uncertainty’. When I discussed it with John von Neumann, he had a better idea. Von Neumann told me, ‘You
should call it entropy, for two reasons. In the first place you uncertainty function has been used in statistical
mechanics under that name. In the second place, and more importantly, no one knows what entropy really is, so in a
debate you will always have the advantage.”
Likewise, Tribus, in his 1987 article “An Engineer Looks at Bayles”, recounts his discussion with Shannon on this
question as follows: [5]
“The same function appears in statistical mechanics and, on the advice of John von Neumann, Claude Shannon called
it ‘entropy’. I talked with Dr. Shannon once about this, asking him why he had called his function by a name that was
already in use in another field. I said that it was bound to cause some confusion between the theory of information
and thermodynamics. He said that Von Neumann had told him: ‘No one really understands entropy. Therefore, if you
know what you mean by it and you use it when you are in an argument, you will win every time.”
Truncated variations of the above have been retold ever since.

Restated versions of the anecdote
The following are regurgitated versions of the conversation, originally reported by Trybus (above), that varies
depending on the source and point of view, and in which if one looks closely at the version reported by Tribus, we see
him jumping from the report that Neumann used the phrase already used in "statistical thermodynamics" (1964) to
"statistical mechanics" (1971) to "thermodynamics" (1983), which is somewhat humorous in itself:
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Source

Conversation, between John Neumann and Claude Shannon, occurred between fall 1940
to spring 1941 at the Institute for Advanced Study, Princeton, New Jersey.
April of 1961, Myron Tribus visits Shannon at his office at MIT and questions him about
the reason behind his "entropy" name adoption.
Tribus recounts the Shannon interview as such:
"When Shannon discovered this function he was faced with the need to name it, for it
occurred quite often in the theory of communication he was developing. He considered
naming it "information" but felt that this word had unfortunate popular interpretations
that would interfere with his intended uses of it in the new theory. He was inclined
towards naming it "uncertainty" and discussed the matter with the late John Von
Neumann. Von Neumann suggested that the function ought to be called "entropy" since it
was already in use in some treatises on statistical thermodynamics (e.g. ref. 12). Von
Neumann, Shannon reports, suggested that there were two good reasons for calling the
function "entropy". "It is already in use under that name," he is reported to have said,
"and besides, it will give you a great edge in debates because nobody really knows what
entropy is anyway." Shannon called the function "entropy" and used it as a measure of
"uncertainty," interchanging the two words in his writings without discrimination.
“What’s in a name? In the case of Shannon’s measure the naming was not accidental. In
1961 one of us (Tribus) asked Shannon what he had thought about when he had finally
confirmed his famous measure. Shannon replied: ‘My greatest concern was what to call it.
I thought of calling it ‘information’, but the word was overly used, so I decided to call it
‘uncertainty’. When I discussed it with John von Neumann, he had a better idea. Von
Neumann told me, ‘You should call it entropy, for two reasons. In the first place you
uncertainty function has been used in statistical mechanics under that name. In the
second place, and more importantly, no one knows what entropy really is, so in a debate
you will always have the advantage.”
“You should call it ‘entropy’ for two reasons: First, the function is already used in
thermodynamics under that name; second, and more importantly, most people don’t
know what entropy really is, and if you use the word ‘entropy’ in an argument you will
win ever time.”

Myron Tribus
(1963)
[8]

Myron Tribus and Edward
McIrving (1971)
[4]

Myron Tribus (1983)
Philip Mirowski (2002)
[13]

At first, Shannon did not intend to use such a highly charged term for his information
measure. He thought “uncertainty” would be a safe word. But he changed his mind after a
discussion with John von Neumann, the mathematician whose name is stamped upon
some of the most important theoretical work of the first half of the twentieth century.
Von Neumann told Shannon to call his measure entropy, since “no one really knows what
entropy is, so in a debate you will always have the advantage.”

Jeremy Campbell (1982)
[9]

Shannon, the pioneer of information theory, was only persuaded to introduce the word
'entropy' into his discussion by the mathematician John von Neumann who is reported to
have told him: “it will give you a great edge in debates because nobody really knows what
entropy is anyway.”

Peter Coveney and Roger
Highfield (1992)
[10]

“The theory was in excellent shape, except that he needed a good name for ‘missing
information’. ‘Why don’t you call it entropy’, von Neumann suggested. ‘In the first place, a
mathematical development very much like yours already exists in Boltzmann’s statistical
mechanics, and in the second place, no one understands entropy very well, so in any
discussion you will be in a position of advantage’.”

John Avery (2003)
[7]

By 1990, Shannon’s Mathematical Theory of Communication sold more than 51,000 copies (Stockanes, 1990), and the
anecdote has since become somewhat of an established factual legend, apocryphal or not. [1]

Discussion
There is some reference, to note, where it is claimed that Shannon says that he did not get the concept of entropy
from either John Neumann, who has been working with entropy formulas since 1927, the or Alan Turning (Ellersick,
1984), whom Shannon frequently met with for lunch at Bell Labs in the 1940s, or from Norbert Wiener (Omni, 1987),
who in 1946 was equating entropy with information, but rather that he derived his equation for the amount of
information, and found it was identical to the formula that physicists use to calculate the equation known as entropy
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in thermodynamics (Bello, 1953). [6] In his 1968 Encyclopedia Britannia article “Information Theory”, Shannon wrote
the following telling statement: [20]
“The formula for the amount of information is identical in form with equations representing entropy in statistical
mechanics, and suggest that there may be deep-lying connections between thermodynamics and information theory.
Some scientists believe that a proper statement of the second law of thermodynamics requires a term related to
information. These connections with physics, however, do not have to be considered in the engineering and other
[fields?].”
Shannon, during his 1977 interview with graduate student science historian Friedrich-Wilhelm Hagemeyer, also
recorded on tape, commented that when he wrote his 1948 paper, that he wasn’t aware of Leo Szilard’s 1929 work.
He also told Hagemeyer that he read Norbert Wiener's 1942 Yellow Peril report, which contained discussions on
entropy and communication. [1] This, however, conflicts to some extent with the fact that Shannon was a close
associate of Warren Weaver who was the first to alert Leon Brillouin to the so-called importance of Szilard’s paper;
also in 1950, at the Rockefeller Institute, formerly introduced Szilard and Brillouin. [19] Shannon, during his 1982 oral
history interview recorded on tape, conducted with communication engineer Robert Price, as reported in the 1984
article “A Conversation with Claude E. Shannon”, said that he did not get the concept of entropy from either John
Neumann or Alan Turing, but did so in an evasive way mixed with a seeming lack of memory. [16] [17] As Brazilian
electrical engineer Erico Guizzo, who did his 2003 MS thesis on the origins of information theory, conducting many
interviews himself, and listing to the Hagemeyer interview tapes, "Shannon seemed to always evade this kind of
question", as to the origins of information theory". [18]
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Neurochemical thermodynamics
In thermodynamics, neurochemical thermodynamics is the study of the thermodynamical aspects, in particular
energy, entropy, free energy, and chemical potential, work, of chemical operation of the nervous system.

History
The subject the application of thermodynamics to nervous system operation itself is still rather in development,
having begun loosely in the 1960s, following the development of neurochemistry as a subject in the 1950s. One of
the first publications was Canadian materials science engineer Jack Kirkaldy’s 1965 article “Thermodynamics of the
Human Brain”. [1] In 2007 book Money: Virtual Energy - Economy through the Prism of Thermodynamics, Russian
bioelectrochemist Octavian Ksenzhek outlined a pleasure center based (endorphins view) of economics in which
humans act as active agents coupling energy flows in economy. [2]
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Neuroeconomics
In science, neuroeconomics is the study of the relationship
between neurochemistry and neurochemicals (e.g. dopamine
levels), neuroanatomy and economic decision making mechanisms,
and behavioral changes related to the results of those decisions
and choices, in respect to return on investment, expected reward,
and timing prediction or timed expectation to reward.

Overview
In 1999, American neuroscientists Paul Glimcher and Michael Platt
presented the results of a study in which they measured the nerve
Top: A definition of neuroeconomics from
cell activity in the brains of monkeys, specifically the lateral
American mathematician, biophysicist, and
intraparietal cortex, performing decision and reward tasks; the
neuroeconomics pioneer Read Montague’s
finding of which pointed toward the hypothesis that choice making computational psychiatry unit of Virginia Tech
activity, was correlated with levels of dopamine, and hence
Carilion. [1] Right: Montague's 2012 TED talk on his
neuroeconomics research.
theoretically with economic utility. This line of reasoning was
called at the time “neuro economics”. In 2000, economists and
neuro economics researchers met in Princeton for the first major “neuroeconomics”—a 2002 coined term—
conference. American mathematician, biophysicist, and neuroeconomics pioneer Read Montague, in 2003 interview,
recalled the skepticism of expressed by one of the economists attending the conference, who say no reason to
believe that brain chemicals might have anything to do with economics, to which Montague replied: [2]
“That is just poppycock. If your brain doesn’t generate economic behavior, what kind of ghost horses do you believe
in?”
In 2002, Montague and American behavior psychiatrist Gregory Berns published their “Neural Economics and the
Biological Substrates of Valuation”, connecting economics and brain chemistry, the abstract of which is as follows: [3]
“A recent flurry of neuroimaging and decision-making experiments in humans, when combined with single-unit data
from orbitofrontal cortex, suggests how neural responses in the orbitofrontal-striatal circuit may support the
conversion of disparate types of future rewards into a kind of internal currency, that is, a common scale used to
compare the valuation of future behavioral acts or stimuli. A general function of neural tissue is ongoing economic
evaluation, a central function for any system that must operate with limited resources, that is, all mobile creatures.
All mobile creatures run on batteries; they must continually acquire nutrients and expel wastes in order to reproduce
and survive. Consequently, the way that mobile creatures value their internal states, sensory experience, and
behavioral output influences directly how they will invest their time and energy. By economic evaluation, we refer to
the problems that an individual nervous system faces when making rapid, moment-to-moment decisions possessing
real costs and potential future payoffs (good and bad). A central feature of this problem is the need for an internal
currency that can be used as a common scale to value diverse behavioral acts and sensory stimuli.”
Here, interestingly, we see Montague and Berns using the term "mobile creatures" (see: life terminology upgrades).
The gist conclusion of their paper, as summarized by American science writer Tom Siegfried, is as follows: [4]
“The paper note various lines of evidence supporting the idea that a circuit of activity linking two parts of the brain—
one at the front, behind the forehead, and another deep in the brain’s middle—helps govern choice making by
producing more or less dopamine. Dopamine levels predict the likely reward associated with different choices, the
evidence indicated. If a choice produces precisely the predicted reward, the dopamine cells maintain a constant level
of activity. When pleasure exceeds expectations, the cells squirt out dopamine like crazy. If the reward disappoints,
dopamine production is curtailed. This monitoring system also takes timing into account—if dinner is delayed,
dopamine is diminished. When the anticipated rewards aren’t realized the dopamine monitoring system tells the
brain to change its behavior.”
(add discussion)
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Neurothermodynamics
In thermodynamics, neurothermodynamics or "neurological thermodynamics" studies neuronal operations and
processes generally, with the neuron considered as the thermodynamic system, from an energy and entropy
perspective, with emphasis on information transmission, neurometabolism, and neurodynamics.

Etymology
The term “neurothermodynamics” seems to have been introduced in 2002 by Indian-born English physician Prasun
Roy and his group, who use terms such as “neurodynamic temperature” or “neurodynamic entropy”, among others.
[1] Roy even formulates a third law of neurothermodynamics: “a neuron’s trans-information parameter
asymptotically tends to a maximum, as its neurodynamics temperature approaches 0ºN.” [2]

Overview
Readings on the subject of “neuro-thermodynamics”, at present, come across as one of the more convoluted and
hodgepodge braches of thermodynamics. Examples include purported neuronal operations based on NicolisPrigogine principle “fourth laws”, Shannon principle “second laws”, mixed with “third law” attempts at formulating a
“neural absolute zero” temperature scale (with references to analogues of neuro-type zero point energies), among
others. [3] These somewhat humorous attempts can be attributed to the mixing of two black-box sciences,
thermodynamics and neuroscience. The 2009 article “The Thermodynamics of Human Reaction Times” by French
cognitive psychologist Fermin Martin’s is an example of this, wherein a crude attempt is made to consider the mind
as a “cognitive system”, analogous to a thermodynamic system, and to explain human reaction times based on the
works of Leon Brillouin, Claude Shannon, Jack Kirkaldy, and Edwin Jaynes, using a mixture of discussions on
negentropy, logarithms, information, noise, and so on, all of which amounts to be nonsensical. [4]

See also
● Neurochemical thermodynamics
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Neutron
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In physics, neutron, from neutral- “charge zero” + -on “subatomic particle”, is a
bound state particle, classified as a baryon, comprised of two down quarks and
one up quark, bound together via gluons.

Overview
The neutron was theorized about and named in 1920 by Ernest Rutherford, and
discovered independently in 1932 based on data by Ettore Majorana and James
Chadwick.

Quotes
The following are related quotes:
“The answer to the question ‘what are we made of’ is: protons and neutrons,
the heavy particles, or baryons, and electrons, the light particles, or leptons.”
— Michael Robinson (1999), The Nine Number of the Cosmos [1]
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New age
In terminology, new age, new age science (Ѻ), new age
physics, 1970s terms, or more recently: “woo woo”, a 1990s
term, or woo woo physics, quantum woo (Ѻ), quantum
physics woo, quantum mysticism (Ѻ), or combinations
thereof, such as “new age woo-woo physics” (Ѻ), and or
fringe science, etc., refers to, in effect, someone who
seemingly pulls seeming reconcilable religion and or
philosophical solutions out of science the way a magician
pulls a rabbit out of a hat, using smoke and mirrors, in such
a “new” way that it makes the crowd and or the masses go
“woo”, the way the audience responds, at first, to seeing a
magical rabbit come out of nowhere.

Etymology
In the early 19th century, the term “new age” was in usage,
representative of a coming time of future torch lit time of
example (Ѻ) of “woo woo physics”, aka “new age physics”,
spiritual enlightenment, typified by a seeming reconciliation A
a quote on energy and reality, according to Darrly Anka (Ѻ),
of religion, philosophy, and science:
a self-described “channeler” of Bashar, a being of
extraterrestrial origin (V), a sub-branch of the overall new

“The stolen and perverted writings of Homer and Ovid, of
age movement, i.e. “new” appealing ideas of the ages,
Plato and Cicero, which all men ought to contemn, are set
crouched in hues, angles, or aspects of reality, some or
up by artifice against the sublime of the Bible; but when the much of which tends to be distorted, biasing the
new age is at leisure to pronounce, all will be set right, and presentation in a non-neutral anthropomorphic, often selfthose grand works of the more ancient and consciously and help, manner.
professedly inspired men will hold their proper rank; and
the daughters of memory shall become the daughters of inspiration. Shakespeare and Milton were both curbed by
the general malady and infection from the silly Greek and Latin slaves of the sword. Rouse up, O young men of the
new age! Set your foreheads against the ignorant hirelings! For we have hirelings in the camp, the court, and the
university; who would, if they could, for ever prolong corporeal war. Painters! on you I call! Sculptors! Architects!
suffer not the fashionable fools to depress some powers by the prices they pretend to give for contemptible works,
or the expensive advertising boasts that they make of such works.”
— William Blake (1809), preface to Milton a Poem (Ѻ)

In the 1970s, the term “new age science” and or “new age physics”, were in common usage, typified by the work of
Fritjof Capra. In 1975, American physicists Jack Sarfatti (1939-) and Fred Wolf published Space-Time and Beyond, cited
in Gary Zukav's 1979 The Dancing Wu Li Masters: an Overview of the New Physics (Ѻ), which Sarfatti claims (Ѻ)
started the “new age physics” movement. In the 1990s, the skeptic derogatory term “woo” or “woo-woo” (Ѻ) began
to be employed as labels of vacuous new age theories.
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In 2010, the term “woo woo”, being a reference to the work of a: crackpot, metaphysicist, mystic, new ager, or
combinations therein, e.g. referring to someone as a “woo woo crackpot” (Ѻ), began to be associated with the
vernacular of American evangelical Christian turned skeptic Michael Shermer. In a 2010 debate, backed by Sam
Harris, on the subject of “Does God Have a Future”, with Deepak Chopra, Shermer stated the following to the debate
audience: [1]
“Chopra’s [quantum spirituality] arguments are the very embodiment of ‘woo woo’ [or woo woo physics].”
In 2011, Shermer, in his The Believing Brain, referenced the term “woo woo” as referring generally to someone who
adroitly uses fuzzy language to string together words and phrases to the effect that something intelligible is being
said. [2] In the 2010s, Nassim Haramein has often been labeled as "new age". In 2013, Irish physicist Philip Moriarty,
in his “Quantum Physics Woo” video, discusses American geneticist Robert Lanza’s 2007 theory of biocentrism (Ѻ),
referred to by fellow newager Deepak Chopra as “original and existing” (Ѻ), which argues that quantum physics
proves that afterlife exists, an argument Moriarty labels as “quantum physics woo”. [4]

Quotes
The following are related quotes:
“Wolf’s quantum physics [of consciousness] are on the fringes of mainstream science.”
— Anon (2007), Newsweek article (Ѻ) on Rhonda Byrne’s law of attraction based The Secret

“Thims’ thermodynamic coupling proof that ‘good always triumphs over evil’ is nothing but ‘calculus coated woo’,
hidden behind a smokescreen of rhetorical mathematics.”
— Ryan Grannell (2011), “On Human Chemistry” [3]

See also
● Creationism scientists ranked by idiocy
● Fringe thermodynamics
● New atheism
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In atheism, new atheism, and the related term “new
atheist”, a more docile version of extreme atheism, tends to
refer to the out-of-the-closet anti-religion movement
launched with the combined publications of Sam Harris’s
The End of Faith (2004), which he began writing the day
after 9/11, Richard Dawkins’ The God Delusion (2006), and
Christopher Hitchens’ God is Not Great (2007), among
others; a movement semi-connected, indirectly, to the rise
in recent Christianity-debunking works, such as Peter
Joseph’s 2007 viral documentary Zeitgeist, on the OsirisHorus Jesus connection, among others; all of which being
wrapped around a rise in publicly-viewable religion vs
science and atheism vs theism debates.

Jinn classification
English anti-atheism writer Bo Jinn characterizes the new
atheists as such:

The so-called “new atheism” movement initiated on 12 Sep
2001, the day after the 9/11 attacks, the day when American
writer Sam Harris began drafting his religion-denouncing
book The End of Faith, largely directed at the salient
immorality aspects of the Islamic religion, the atrocities
against woman of emotional significance, along with
Christianity-based ignorance, etc.. [1]

“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)

Harris | Ideology
The following gives an example of new atheism logic:
“Only 28 percent of Americans believe in evolution; 72 percent believe in angels. Ignorance in this degree,
concentrated in both the head and the belly of a lumbering superpower, is now a problem for the entire world.”
— Sam Harris (2005), postscript “Afterword” to The End of Faith

“No one is suffering under the doctrine of Islam more than Muslims are—particularly Muslim woman. Those who
object to any attack upon the religion of Islam as ‘racist’ or as a symptom of ‘Islamophobia’ display a nauseating
insensitivity to the subjugation of women throughout the Muslim world. At this moment, millions of women and girls
have been abandoned to illiteracy, forced marriage, and lives of slavery and abuse under the guise of
‘multiculturalism’ and ‘religious sensitivity.’ This is a crime to which every apologeticist for Islam is now an
accomplice.”
— Sam Harris (date) (Ѻ)

A Harris new atheism favorite is the morality of "throwing acid in the Islam girl" immorality example. The recent story
of the building of Islamic schoolgirls who were left to burn to death because the fireman wouldn’t go into the building
because the girls weren’t wearing Burkas, is one example a new atheist might employ for a call for faith reformation.

Quotes
The following are related quotes:
“Kierkegaard’s central concern was faith and the problems of faith. Today, the evolutionary biologist and sometimes
children's author Richard Dawkins is at the forefront of the faith debate. The philosopher and cognitive scientist
Daniel Dennett is a frequent contributor, as well as the neuroscientist Sam Harris. The late, great Christopher
Hitchens was the angriest and funniest participant. We'll call these figures the new atheists.”
— Morgan Meis (2013), “The First New Atheist” [2]

See also
● Atheism timeline
● Four horsemen of atheism
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● Stenger, Victor J. (2009). The New Atheism: Taking a Stand for Science and Reason. Prometheus Books.

External links
● New atheism – Wikipedia.

New Experiments on the
Spring of the Air
In famous publications, New Experiments: Physico-Mechanical,
Touching the Spring of the Air, and its Effects: Made, for the most part,
in a New Pneumatical Engine is a 1660 book published by Irish chemist
Robert Boyle in which the first statement of what is now know as
Boyle’s can be found, which declares that for a body of gas at constant
amount and constant temperature the pressure of the gas will vary
inversely with volume. [1] The book presented the results of
experiments done on a pneumatical engine.

Boyle’s law
See main: Boyle’s law

In 1658, Irish chemist Robert Boyle and his assistant Robert Hooke built
a combination air pump/vacuum, based on the design of German
engineer Otto Guericke’s vacuum pump in the 1657 book Mechanical
Hydraulic Pneumatics by German scientist Gaspar Schott. [2] After
conducting a number of experiments with their air pump, Boyle
published the results in the 1660 book. It is generally viewed that the
actual first enunciation of the Boyle’s law was found in appendix to the
1662 second edition. Specifically, an appended second edition section A
Defence of the Doctrine Touching the Spring and Weight of the Air,
chapter V, entitled "Two new experiments touching the measure of the
force of the spring of the air compressed and dilated", contains a
Cover page of Robert Boyle's 1660 Spring of
statement of the Law in column six of the first table (on the
the Air.
condensation of air): [3]
“What that pressure should be according to the Hypothesis, that supposes the pressures and expansions to be in
reciprocal proportion.”
Supposedly, among the critics of the views put forward in first edition was a scientist named Francis Linus (1595–
1675), and it was while answering his objections that Boyle made his first mention of the law that the volume of a gas
varies inversely to the pressure of the gas, which among English-speaking people is usually called after his name. The
person that originally formulated the hypothesis was Henry Power in 1661. Boyle included a reference to a paper
written by Power, but mistakenly attributed it to Richard Townley. This hypothesis is what is now known as "Boyle’s
law" defined in modern shorthand as: [4]

which says that for a body of gas at constant number of particles n and temperature T the product of the measure of
the pressure P and volume V of gas will be a constant K. The relationship between pressure and volume was brought
to the attention of Boyle by two friends and amateur scientists, English mathematician Richard Towneley and English
physician Henry Power, who discovered it. Boyle confirmed their discovery through experiments and published the
results. Boyle's law is based on experiments with air, which he considered to be a fluid of particles at rest, with in
between small invisible springs. [5] The Spring of the Air had a great influence on other scientists, who built their own
air pumps, and devised new experiments of their own.

See also
● Gas laws
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New relationship energy
In new age, new relationship energy is a niche term, used in the polyamorous community, referring generally to the
energy or heightened energy state of new love or new sexual experiences; or to energy infused into an established
pair-bond relationship with addition of an extra-relationship sexual attachment or interaction.

Etymology
The term seems to have been coined in 1993 by poly activist Zhahai Stewart, who commented, while in a polyamore
discussion room, that: [1]
“People seem ever so much more compatible, interesting, and clever while in the throes of new relationship
energy.”
The term seems to have gained popularity, to a certain extent, in recent years. [2]

Human chemistry
The term seems to be describing the “heightened energy state”, or transition state, connected to the measure of
activation energy, in a human chemical reaction, between two colliding human molecules, preceding stable product
formation. [3]
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Newcomen, Thomas
In engineering, Thomas Newcomen (1664-1729) was an English engineer noted for his 1712
construction of the atmospheric engine or Newcomen engine, as it has came to be called.

Newcomen's engine
The following is a artistic rendition of the Newcomen's engine: (Ѻ)
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(add discussion)

Quotes | About
The following are about or related quotes:
“I had gone on a walk on a fine Sabbath afternoon. I had entered the Green [of Glasgow] by the gate at the foot of
Charlotte Street—had passed the old washing-house. I was thinking upon the engine at the time, and had gone as far
as the herd's house, when the idea came into my mind that as steam was an elastic body it would rush into a vacuum,
and if a communication were made between the cylinder and an exhausted vessel it would rush into it, and might be
there condensed without cooling the cylinder. I then saw that I must get rid of the condensed steam and injection
water if I used a jet, as in Newcomen's engine. Two ways of doing this occurred to me. First, the water might be run
off by a descending pipe, if an outlet could be got at the depth of 35 or 36 feet, and any air might be extracted by a
small pump. The second was to make the pump large enough to extract both water and air. ... I had not walked
further than the Golf-house when the whole thing was arranged in my mind.”
— James Watt (1765), reflection on inspiration moment on improving Newcomen’s steam engine, May (Ѻ)

External links
● Thomas Newcomen – Wikipedia.
● Thomas Newcomen – BBC History.
● Thomas Newcomen – NNDB.

Newcomen engine
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In engines, the Newcomen engine,
atmospheric engine or "improved Savery
engine", was a steam engine built in 1712
by English engineer Thomas Newcomen,
which was a sort of upgraded version of
the Miner’s friend (1698), with employed a
rocker arm and a piston and cylinder cycle
based mode of operation. The first
Newcomen engine was installed at Tipton,
Staffordshire, in 1712, and used to pump
water from the workings of the Coneygre
Colliery, for the next thirty years. [1] The
Newcomen engine was superseded by the
Pickard engine (1780) and then by the
Watt engine (1781).
Left: a diagram of a Newcomen engine. Right: the first Newcomen engine
shown pumping water out of the Coneygre Colliery, in Tipton, Staffordshire. [1]

References
1. Coneygre Colliery (1712) – SolarNavigator.net.

External links
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Newlands, John
In chemistry, John Newlands (1837-1898) was and English chemist noted for his 1860s
periodic table investigations.

Overview
In 1863, Newlands began to investigate atomic relationships among the elements,
especially in bromine, chlorine, and iodine series. [1] In 1864, Newlands arranged
about 60 known elements in order of atomic weights and observed similarities
between the first and ninth elements, the second and tenth elements etc.; he
proposed the 'law of octaves'. This was the forerunner to the notion of “periods”. [2]
The following is an 1866 version of Newlands periodic table: (Ѻ)

(add summary)

See also
● Henry Roscoe | Human periodic table analogy
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Newton, Hubert
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In biographies, Hubert Newton (1830-1896) was an American mathematician and
physicist known as the “grandfather of American mathematics” who seems to have
been the main intellectual mentor to Willard Gibbs. [1]

Gibbs
Newton seems to have a significant influence on Willard Gibbs, something evidenced
by the fact that Newton along with Rudolf Clausius are the only two people Gibbs every
wrote obituaries or biographies on (see: collected works). [2] American mathematics
historian Steve Batterson (2008) argues that it was Newton who convinced Gibbs to
study abroad; moreover: [1]
“When the National Academy of Sciences was incorporated in 1863, he was one of the
initial 50 scholars invited for membership. Moreover, Newton was the confidant and
sounding board for J. Willard Gibbs, the greatest American scientist of the nineteenth
century. Most of Newton’s own re-search involved the study of meteors and comets. In
1895 he became vice president of the American Mathematical Society.”
(add discussion)

Education
Newton completed his BA at Yale in 1850 and in 1855 became Yale's then only professor of mathematics, during
which time he did research on laws of meteors and comets. [1]
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Newton, Isaac
In science, Isaac Newton (1642-1727) (IQ:220|#2) (CR=551|#4) (193-277PE) (0-84ME)
(GR:1) (RE=84) was an English physicist, mathematician, philosopher, and chemist
noted for his 1686 The Principia, in which the theory of universal gravitation, three laws
of motion, and the concept of "force" were put forward, and the 1704 Opticks, a latter
edition of which (1718) led to the start of the chemical revolution, in particular the
description of chemical force and affinity tendencies in the famous “Query 31”.

Halley | Wren | Hooke
In Jan 1684, Edmond Halley, Christopher Wren, and Robert Hooke were engaged in an
animated conversation, either over drinks before a roaring fire (Christianson, 1988), or
at a coffee house in London (Ѻ), on the topic of why planets traveled in ellipses,
according to which, either Hooke or Halley, or both, depending on story, claimed to
have solved the problem, via the theory that the inward force of attraction between
planets and the sun must decrease in inverse proportion to the square of the distance
between them. Wren, to settle the matter, offered them either a large sum or money or book worth forty shillings to
whoever could come up with the mathematical means of proving their theory. Hooke, supposedly, claimed to have
solved the problem, “but would conceal the solution for some time so that others trying and failing might know how
to value it, when he should make it public.”
In Aug 1684, Wren went to Cambridge to see if Newton had the solution, the event of which, as recounted by
French mathematician Abraham de Moivre, to whom Newton related the event in his later years, is as follows:
“In 1684, Halley came to visit Newton at Cambridge, after they had been some time together, Halley asked him what
he thought the curve would be that would be described by the planets supposing the force of attraction towards the
sun be reciprocal to the square of their distance from it. Newton replied immediately that it would be an ellipsis;
Hooke, struck with hoy and amazement, asked him how he knew it, to which Newton said that he had calculated it,
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whereupon Halley asked him for his calculation. Without any further delay, Newton looked among his papers, but
could not find it, but he promised him to renew it, and send it.”
Newton then spent the following three months laboring over a nine-page document titled “On the Motion of
Revolving Bodies”, which he finished in Nov and sent to Halley in London. Newton then went into the Gibbsian flow
state, of standing focused work, and over the course of the next 18-months produced his 550-page treatise Principia.
[10]

Religion
The subject of Newton and religion, supposedly, is a large topic. To put things into perspective, in 1619, when
Johannes Kepler (1571-1630), derived his three laws of planetary motion, on the nature of elliptical orbits, based on
astronomical observations made by Tycho Brahe (1546-1601), data which provided one of the key foundations for
Newton’s theory of universal gravitation (1687), scientists, nearly unanimously, not only believed in God or gods, but
also, Kepler being one example, believed that the planets were pushed around by "angels" beating their wings.
“God who gave animals self-motion beyond our understanding is without doubt able to implant other principles of
motion in bodies which we may understand as little. Some would readily grant this may be a spiritual one; yet a
mechanical one might be shown.”
— Isaac Newton (1674), philosophical query notes: [5]

Newton, to give one example of religious theory objection, had certain issues with the Julian calender dating system
and would objectionably not label years as AD, but instead used AC (Anno Christum), signifying is objection to the
argument of the existence of the trinity, namely his view that a person named Jesus may have existed, may have
been the son of God, and may have been christened or arisen, but definitely was not the ‘Lord’ or God. [5]
“Did Christ send his apostles to preach metaphysics to the unlearned people, and to their wives and children?”
— Isaac Newton (c.1680), religious notes (Ѻ)

(add discussion)

Collected works
Newton, at the time of his death (reaction end), had amassed all the world's knowledge into a large collected works
set, estimates of which, still not yet finalized (Ѻ), indicate 40-volumes±, including: 25-volume set of correspondence,
8-volume plus set of mathematical papers, 3-volume plus set of optics, one volume plus on Philosophical Questions,
and untold volumes on alchemical pursuits and religious ventures; the apex of which being his Principia (1686) and
Optics (1718), the latter of which, via Query 31, launched the chemical revolution.
“Any self-respecting editor—aiming to undertake a publication of Newton’s collected works—would have to be
absorbed in Newton's 'defunct' world for many years, and 'probably he would never quite find his way out of it'.”
— Ralph Sampson (1924), English astronomer (Ѻ)

Dating
There seems to be some type of blurry confusion concerning the dates
Newton's reactions existence, 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]
Reaction existence (Old System, Julian calendar): 25 Dec 1642 – 20 Mar
1726
Reaction existence (New System, Gregorian calendar): 4 Jan 1643 – 31 Mar
1727
The following quote by Goethe would seem to put preponderant weight on Newton's anchor-point publication, his
the year "1642" as being the year the modern thinker should consider as
1686 Principia, in which the laws of motion
were presented.
Newton's birth:
“1642 [Newton’s birth] is the Christmas of the modern age.”
— Goethe (IQ=230) (Ѻ) (Ѻ)

Modern publications outlets and encyclopedias, e.g. Britannica (1911), Wikipedia (2013), although not all, e.g. BBC
(Ѻ), seem to date Newton's birth {OS} (1642) and death {NS} (1727), and his publications {NS}, though it seems
without explanation.
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Galileo birth | Newton death
The modern issue, in respect to Newton's birth/death dating seems to have something to do with people attempting
to correlated or popularizing either their own or certain celebrity scientist birth and death dates in respect to
Newton's birth and or death dates and Galileo's death. Science misattribution debunker Gerard Michon comments
and diagrams the issues as follows: (Ѻ)
“Was Newton really born the year Galileo
died? No. Galileo died 361 days before
the birth of Newton. The death of one
and the birth of the other occurred in
different Julian years (1641 and 1642)
and in different Gregorian years (1642
and 1643). The year is the same (1642)
only when the death of Galileo is
recorded in the Gregorian calendar (then
prevalent in Italy) and the birth of
Newton is recorded in the Julian calendar
(still prevalent in England at the time).”
The following are a few examples of date misattribution:
“The most famous contemporary of Kepler was Galileo Galilei (1564-1642). William Shakespeare was born the same
year as Galileo and Isaac Newton was born the year he died.”
— Ching-Yao Hsieh and Meng-Hua Ye (1991), Economics, Philosophy, and Physics [3]

“Galileo died on 8 Jan 1642, exactly three hundred years before the day I was born. Isaac Newton was born on
Christmas Day of that year later becoming Lucasian Professor of mathematics at Cambridge, the chair I now hold.”
— Stephen Hawking (2005), God Created the Integers [8]

Science myth debunker Alberto Martinez devotes two pages to dispel the widespread myth that “Newton was born in
the same year Galileo died”, a myth that stems from using the Gregorian calendar to date the death of Galileo while
using the Julian calendar to date the birth of Newton; whereas correctly in the Gregorian calendar (modern) Galileo
died on 8 Jan 1642 and Newton was born on 4 Jan 1643 and in the Julian calendar Galileo died on 29 Dec 1641
whereas Newton was born on 25 Dec 1642. [9]

Humans
The following are noted positions of Newton in respect to human movements and behaviors:
“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]

(add discussion)

Query 31
Newton, who conceived of molecules as being structures of atoms attached together by a chemical force of affinity.
He outlined his atomic chemical force affinity bonding theory in the ‘Queries’ section to his Opticks. To cite one
example of Newton’s description of a gradient of affinity reactions, he states: [1]
“Is it not for want of an attractive virtue between the parts of water and oil, of quick-silver (Hg) and antimony (Sb), of
lead (Pb) and iron (Fe), that these substances do not mix; and by a weak attraction, that quick-silver and copper (Cu)
mix difficultly; and from a strong one, that quicksilver and tin (Sn), antimony and iron, water and salts, mix readily?”
(add discussion)
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Affinity tables
See main: Geoffroy's affinity table

In 1718, during a translation into French of
Newton’s Opticks, French physician and chemist
Étienne Geoffroy used Newton’s descriptions of
affinity reactions to construct the world’s first
affinity table, containing twenty-four reacting
species, detailing specifically what affinity
reactions would occur between various
combinations of reactants. This table seeded the
chemical revolution: [2]

See also
● Another Newton
● Newton in Senegal
● Newton’s law of cooling
● Newtonian government
● Newtonian sociology
● Social Newton

Left: Newton shown experimenting with a prism, behind a telescope.
Right: a later photo of Newton.
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Newton in Senegal
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In hmolscience, Newton in Senegal, aka “Reasonable Drama”, is a
1777 satirical play by French philosopher Jean Sales, on the socalled dietary morals of an African, an oyster, a merman, and a
vegetarian, representative of a fictional Isaac Newton, conceived as
a "social Newton", in respect to the theory of the soul, and who of
the four is the most moral, in respect to dietary behaviors.

Overview
In 1777, French thinker Jean Sales’ penned “Reasonable Drama”, a
short Socratic dialogue style satirical play, accompanied by an
image of “Newton in Senegal”, shown adjacent, which is found in
volume four of his The Philosophy of Nature, with a accompanying
discussion section, of controversial nature, the gist of which, as
summarized by Patricia Fara (2002), situates an allegorical tale of
Newton perched by the coast in Senegal, Africa, representative of a
civilizing force of the enlightenment, taking time off from checking
his calculations of the tides to contemplate the grandeur of nature,
during which Newton, presented as vegetarian, enters into a
dialogue with a merman, an oyster, and a native African about
whether or not they should eat each other. Newton, set up as an
icon of rationality, concludes that only African is worth teaching,
since his perception of God as a cockchafer does at least indicate
that he can acquire a human soul. [4]
French thinker Jean Sales' illustration of “Newton in
Senegal” (see: social Newton), from his satirical play
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(f) Shank, J.B. (2008). The Newton Wars and the Beginning of the French Enlightenment (pg. 9). University of Chicago
Press.

Newton’s law of cooling
In science, Newton’s law of cooling states that the rate of heat loss dQ of a body is proportional to the difference in
temperatures between the body and its surroundings, as shown below: [1]

where h is the (convective) heat transfer coefficient, A is the unit surface area of the body through which the heat is
transferred, TB is the temperature of the surface of the body (solid), and TS is the temperature of the surroundings
(fluid). [2] Newton’s law of cooling is generally limited to simple cases where the mode of energy transfer is
convection, from a solid surface to a surrounding fluid in motion, and where the temperature difference is small,
approximately less than 10º C. [3] When the medium into which the hot body is placed varies beyond a simple fluid,
such as in the case of a gas, solid, or vacuum, etc., this becomes a residual effect requiring further analysis. [5]

History
This law of cooling is named after English physicist Isaac Newton who, in the late 17th century, conducted the first
experiments on the nature of cooling. Specifically, noting that when the difference in temperature between the two
bodies is small, approximately less than 10º C, that the rate of heat loss will be proportional to the temperature
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difference, Newton applied this principle to estimate the temperature of a red-hot iron ball, by observing the time
which it took to cool from a red heat to a known temperature, and comparing this with the time taken to cool
through a known range at ordinary temperatures. [3] According to this law, if the excess of the temperature of the
body above its surroundings is observed at equal intervals of time, the observed values will form a geometrical
progression with a common ratio. The inaccuracy of Newton’s law become’s considerable at high temperatures. The
corrected Newton’s was formulated in 1817 by French physicial chemist Pierre Dulong and physicist Alexis Petit who,
experimenting through temperature ranges as high as 243º C, found that the quickness of cooling for a constant
excess of temperature, increases in geometrical progression, when the temperature of the surrounding space
increases in arithmetical progression. [5]

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 over time 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, in such a manner that greater internal
energy (temperature) differences result in greater rates of energy transfer, typified by great violence, such as in war
and revolution. [4]
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In political science, Newtonian government refers to a government,
its constitution, and or laws, based on, conceptualized, and or
governed via the logic of Newtonian mechanics, namely according to
the three laws of motion, inertia in particular, i.e. a celestial mechanics
framed model of politics and social regulation.

Overview
In 1728, John Desaguliers (1683-1744), Newton’s experimental
assistant, published The Newtonian System of the World, the Best
Model of Government, wherein he set out to argue how the ideal
government should be run according to celestial mechanics; the
following is his opening preface: [1]
“Among my philosophical inquiries, I have considered government as a
phenomenon, and looked upon that form of it to be most perfect,
which did most nearly resemble the natural government [see: natural
government] of our system, according to the laws settled by the allwife and almighty architect of the universe.
Those philosophers who wanted observations and mathematics,
or would not make use of them, have given us such incoherent
hypotheses concerning celestial appearances, and the causes of the
motions of the heavenly bodies; that the very worst form of
government cannot be so inconvenient to those who live under it, as
the wild notions of such philosophers are shocking to unprejudiced
Title page to John Desaqulier’s 1728 The
reason and common sense.
Newtonian System of the World: the Best Model
But when the incomparable Isaac Newton gives us facts and
of Government, wherein he attempts to outline a
demonstrations, instead of suppositions and conjectures, how is the
“Newtonian government” system, a celestial
mind charmed with the beauty of the system? What traces of divine
mechanics stylized politics, i.e. government
wisdom do we see in the most regular action of universal gravity, (or
based on Newtonian mechanics, the three laws
attraction) whose power is diffused from the sun to the very centers
of motion. [1]
of all the planets and comets, and acts upon the most distant of those
bodies, in as mathematical a manner as it does upon the nearest? How wonderfully does it bring back the comets
from their immensely distant aphelion, in their very long ellipses, by the same laws that it keeps the nearest planet
mercury in its orbit: The former describing equal areas in equal times round the sun, as regularly as the latter, whilst
gravity always checks the projectile force, (whereby the bodies tend to fly from the sun) in proportion to the quantity
of that force.
The limited monarchy, whereby our liberties, rights, and privileges are so well secured to us, as to make us
happier than all the nations round about us, seems to be a lively image of our system; and the happiness that we
enjoy under his present majesty's government, makes us sensible, that ATTRACTION is now as universal in the
political, as the philosophical world.
Your lordship's consummate knowledge of the laws of mature which are established in the heavens, as well as
that of the laws of nations, and particularly those of Great Britain, makes the patronage of this poem your undoubted
right. Your lordship can best judge, whether the allegory be just; and it is by your lordship’s approbation that I desire
to stand or fall: only begging, that the truth of the philosophy may excuse the badness of the poetry.”
(add discussion)
In 1990, Michael Foley, in his Laws, Men and Machines: Modern American Government and the Appeal of Newtonian
Mechanics, outlined the history of the absorption of Newtonian ideas into the construction of the operation of the
American political system, run as a Newtonian government operated system, particularly thought the ideas of James
Madison and the Princeton social physics school. [2] In 1990, Philip Allott, in his Eunomia: New Order for a New
World, defined constitution, in loose or connotative physical science terms, as: [1]
“The generic principles of a constitution are intended to perform a similar explanatory function to that of general
hypothetical principles of the natural sciences—the principles of Newtonian mechanics, thermodynamics, relativity,
quantum mechanics, genetics.”
(add discussion)

See also
● Darwinian government
● Cartesian economics
● Gibbsian government
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● Newtonian sociology
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Newtonian sociology
In hmolscience, Newtonian sociology, a near synonym to social mechanics, is
the study of the social sciences and social phenomena according to the three
laws of motion, the inverse square law of attraction, and or attraction and
repulsion theory, and Newtonian mechanics, in general.

Overview
In 1988, American physicist Peter Fong, in his “Ethics, Politics and Sociology as
Newtonian Sciences”, gives the following well-honed reductionism-styled
description of the basic outline or conception of Newtonian sociology: [1]
“In astronomy, it was once thought that the advance of the perihelion and
the change of eccentric of the planetary orbits were expressions of God’s will
that was beyond the control of Newton’s laws. These phenomena were
eventually explained by the very laws which Newton applied to the
interactions among the planets. This established the planetary system as a
purely mechanical system in which there was no role for non-mechanical
entities.
Chemistry presented challenges. Things may disappear and reappear.
Concepts such as those of phlogiston and caloric theory competed with the
Newtonian concepts. But eventually it was learned that chemistry was
entirely reducible to physics as a mechanical system.
Biology presented even greater challenges. There are phenomena in
American physicist Peter Fong's 1996 The
biology apparently not shared by inanimate material agencies: birth, growth, Unification of Science and Humanity,
reproduction, and death. There is no sex in physics and chemistry. But
outlines the semblance of Newtonian
sociology, i.e. sociology based on
through molecular biology most manifestations, including sex, can now be
physics. [1]
explained on a mechanical basis. All previously supposed non-mechanical
elements have been eliminated.
Since humans are part of the biological system, it is logical that there be a Newtonian derivation of the social
sciences. However, we cannot ignore the existence of apparently non-mechanical elements manifested in such
notions as virtue, evil, liberty, and equality. These will have to be accounted for in a Newtonian framework. Then the
social sciences can be developed as hard sciences—like physics and chemistry—that are well-established, complete,
exhaustive and exclusive. Such development would be one of the most important intellectual developments of this
century. Right now, the existing social sciences are like the natural sciences before Newton, with conflicting concepts
and principles that are competing with each other, without a body of firmly established knowledge the solution of
practical problems.”
(add discussion)

See also
● Darwinian government | Woodrow Wilson
● Cartesian economics
● Gibbsian government
● Newtonian government
● Physicochemical sociology

Quotes
The following are related quotes:
“It may be reasonable to suppose that the corpuscular-kinetic format of the immediate world of human experience is
duplicate in the nature of human organization—thereby giving rise to a Newtonian sociology reducing ‘society to a
cluster of human atoms, complete and self-contained each in itself’ and only mutually attracting and repelling each
other.”
— Michael Foley (1990), per citation of Alexandre Koyre [2]
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Ng, David
In hmolsciece, David Ng (1969-) is an English-born Canadian immunologist noted, in
music thermodynamics, for his 2009 song “Thermodynamics of Love”, a mixture of
human relationships in the context of the first three laws of thermodynamics. [1]

Lyrics explained
Ng explains that as he was composing a general song about thermodynamics, that it
quickly occurred to him how ‘the first three laws could easily describe various elements
of love”. In explaining this view, he states:
“You've got the first law, a testament to bookkeeping, where explicit in equations like
dU=dQ-dW is the idea that what you'll get out (a relationship) is directly determined by
what you put in (to a relationship). Then, of course, there is the second law - a
statement on the notion of entropy, often laymanized (is that a word?) as a reflection
of "disorder." (I don't think anyone would argue about the disorderly nature of love).
Finally, you have the third law, which addresses the thermodynamic principle of absolute zero - a place where
everything stops, and presumably a bad place to be in a relationship. Anyway, a bit of a stretch I'll admit, but song
lyrics are great outlets for metaphorically attuned stretches, right?”
In any event, the lyrics and idea for the song, to note are similar to American computational chemist David Hwang’s
2001 article “The Thermodynamics of Love” and to Indian chemist Surya Pati’s 2009 blog article on “Thermodynamics
and Human Bond”. [2]

Etymology
The song originated when, on April 03, Ng posted a blog asking people what scientific concept deserves its own song.
Response comments suggested that entropy and thermodynamics generally deserve their own song, sung to the tune
of the three laws. [2] A week later, Ng had finished and recorded his song on the thermodynamics of love.

Education
Ng completed his BS and PhD in immunology at the University of British Columbia. He is currently the director and
senior instructor of the Advanced Molecular Biology Laboratory at UBC.
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Videos
● Ng, David. (2009). “Thermodynamics of Love” (V), HumanChemistry101, Sep 29.

External links
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Niagara Falls
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In experiments, Niagara Falls is a frequented site of experimentation, in the
early history of thermodynamics, on whether or not there is a difference in
temperature between the top water and bottom water. The impetus is such
that the measured data points of the change in temperature and the change in
height of a unit mass of water would yield for a measurement of the
mechanical equivalent of heat.

Joule
English physicist James Joule suggested that water at the bottom of Niagara
Falls, which are 50 meters high, should be warmer than that at the top; he
estimated that the rise in temperature should be about 0.10 K. [4] In the early
1840s, Joule suggested to Manchester chemistry professor Lyon Playfair that
they take a trip to Niagara Falls to “ascertain the difference of the temperature
of the water at the top and bottom of the fall.” [1] Joule latter commented on
this: [7]
“I have disputed with Dyer on these matters for a good 20 years … I once
invited him to go with me to Niagara and offered to pay our joint expenses if a
higher temperature was not found at the bottom than at the top of the falls.”
Joule’s finally conducted the experiment while visiting a waterfall (Niagara
Falls?) with his wife on their honeymoon in 1847, during which he produced a
thermometer with which to measure the change in the temperature of the
water as it fell. [2]

Mayer

English physicist James Joules' famous
1847 Niagara Falls experiment, in
measuring the mechanical equivalent
of heat.

In circa 1865, American physicist Alfred Mayer, during a visit to Trenton and Niagara Falls, 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]

Maxwell
In 1868, Scottish physicist James Maxwell commented in a letter to Irish-Scottish physicist William Thomson: [6]
“I hope Tait will start the determination of Joules equivalent with mercury coming down a wide tube from a cistern
and flowing through a difficult passage into a lower cistern. One foot of mercury is as good as 400 of water so an
experiment in a room will be much better than Niagara Falls.”

Student problems
Chemical thermodynamics students are frequently assigned the task of calculating the temperature change using the
data of: height equals 50 meters, heat capacity of one mol of water, 0.018 Kg, equals 80 J/K, acceleration equals 9.8
meters per second squared. [4] Another version of the question is: “How much warmer is the water at the bottom of
Niagara Falls than at the top, knowing that the height is 160 feet?” [5]

See also
● Thermodynamic anecdotes
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Nichol, John
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In science, John Nichol (1804-1859) was a Scottish astronomer noted for being a
significant earlier mentor to Irish physicist William Thomson, particularly by introducing
him, at the age of fifteen, to French mathematical physicist Joseph Fourier's 1822
treatise Analytical Theory of Heat, thus instilling in Thomson a lifelong curiosity about
the nature heat and its relation to engine efficency. Nichol gave one of the first
encyclopedia definitions of 'thermo-dynamics' in 1860. Nochol was a founding member
or integral component of the Glasgow school of thermodynamics.

Influence on Thomson
Nichol’s was a professor of practical astronomy at the University of Glasgow from 1836
to 1859, the point of his death. In this span, for a period of two years, beginning in
1839, Nichol’s taught classes in natural philosophy, as a fill-in for the regular professor
William Meikleham who had become absent due to illness. [1]
When Nichol’s took the chair of natural philosophy, he quickly updated the
curriculum, introducing students to the new mathematical works of French
mathematical physicist Joseph Fourier's, particularly his 1822 Analytical Theory of Heat. [2] The mathematical
treatment much impressed young Thomson, who became intrigued with Fourier's Théorie analytique de la chaleur
and committed himself to study the “continental” mathematics resisted by a British establishment still working in the
shadow of English physicist Isaac Newton.
In particular, after listening to the praises of Fourier’s book by Nichol, likely in one of his lectures, Thomson asked
whether he should read the Théorie Analytique, to which Nochol’s replied “the mathematics is very difficult”. [3]
William later got the book from the library. In his own words, “On the 1st of May … I took Fourier out of the
University Library; and in a fortnight I had mastered it—gone right through it.” [4] This was Thomson's first
intellectual stimulator as to puzzle behind the nature of heat. Thomson, to note, through the workings of his father,
James Thomson, would later replace Meikleham after his death in 1846 as professor of natural philosophy at
Glasgow, thus forming one of the early schools of thermodynamics, particularly in the Glasgow Philosophical Society.
[5]

Other notes
Nichol’s last published work was the 1860 Cyclopedia of Physical Sciences, within which, it seems, the first
encyclopedia definition of thermo-dynamics, as a branch of science, is found. [6] In commentary on this small
dictionary or encyclopedia, Scottish engineer William Rankine commented on it that it is “almost unparalleled for the
extent and accuracy of the information that it contains in small bulk.” [7]
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Nicholas of Autrecourt
In hmolscience, Nicholas of Autrecourt (c.1299-1369) was a French skeptical philosopher and
theologian noted for his defense of atomic theory, repudiation of Aristotle, and rejection of the
Democritus-Epicurus view of the soul as a type of atom or atomic movement, instead considering
soul to be composed of two immortal spirits called “intellect” and “sense” as he named them. [1]
The following is Blake Dutton’s 1996 abstract of Nicholas’ contribution: [2]
“In [Nicholas’] treatment of motion: in reducing all change to the locomotion of atoms, in positing
an interstitial void, and in denying the infinite divisibility of the continuum, Nicholas both
challenged Aristotelian physics at its most fundamental level and separated himself from virtually
all of his scholastic contemporaries. Yet with few exceptions, this has received virtually no
attention.”
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(add discussion)
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Nicholas of Cusa
In science, Nicholas of Cusa (1401-1464) (IQ:180|#125) was a German polymath—
philosopher, theologian, jurist, and astronomer—noted for his heliocentric belief,
contrary to the then prevailing view, that the earth was not stationary but revolved, and
that the sun was fixed as the center of the movement; his views would later influence
those including: Leonardo da Vinci, Nicolaus Copernicus, Giordano Bruno, Johannes
Kepler, Galileo, and Gottfried Leibniz.

Overview
Cusa proposed the earth was a sphere, spinning daily on its axis orbiting the sun—also,
in opposition to Aristotle’s circular orbit theory, argued that perfect spherical orbits are
impossible, thus predating the elliptical orbit theories of Johannes Kepler; that heavenly
bodies were made of the same material as the earth; proposed dropping objects from
towers to see why they fell as they did; described rules for experimentation; took the
pulse; forecast the weather; argued for an infinite universe; invented reading glasses;
wrote on squaring the circle, among other mathematical subjects; his best known work
is his Learned Ignorance, according to which a person of learned ignorance is not a person of erudition (Ѻ); Nicolaus
Copernicus, Galileo Galilei, Giordano Bruno, and Kepler were all, supposedly, aware of his writings, the latter citing
him in the first paragraph of his first published work; commonly labeled as a polymath also many-sided genius.

Quotes | On
The following are quotes on Cusa:
“Cusa was the first modern thinker.”
— Ernst Cassirer (1927), Individuum und Kosmos in der Philosophie der Renaissance

Quotes
The following are noted quotes:
“There is present in all things a natural desire to exist in the best manner in which the condition of each thing's
nature permits this. And [we see that all things] act toward this end and have instruments adapted thereto. They
have an innate sense of judgment which serves the purpose of knowing. [They have this] in order that their desire not
be in vain but be able to attain rest in that [respective] object which is desired by the propensity of each thing's own
nature.”
— Nicholas of Cusa (1660), Learned Ignorance (Ѻ)

External links
● Nicholas of Cusa – Wikipedia.

Nicolis, Grégoire
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In science, Grégoire Nicolis (1940-) is a Greek-born Belgian physicist noted for the coauthoring of
a number of books and articles with Belgian chemist Ilya Prigogine, in reference to human or
biological evolutionary applications of Bénard cells type Prigoginean thermodynamics, i.e. a farfrom-equilibrium interpretation of self organization in human systems. [1] Nicolis’ latest work has
been on the application of nonequilibrium thermodynamics in complexity theory and its argued
application to “human systems”. [2]

Education
Nicolis studied engineering at the Technical University of Athens. In 1965, Nicolis completed his
PhD in physics at the University of Brussels (Bussels school of thermodynamics) under Prigogine,
his doctorial advisor, with the thesis “Some Aspects of Transport Phenomena in Non-Uniform Systems” (Quelques
aspects des phénomènes de transport dans les systèmes non-uniformes). [3] Soon thereafter, Nicolis became
professor of theoretical physical chemistry at the University of Brussels.
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Nieburg, Harold
In hmolscience, Harold Nieburg (1927-2001) was an American political scientist noted, in political
thermodynamics, for 1973 discussion of energy and entropy in politics.

Overview
In 1973, Nieburg, in his chapter "Political Thermodynamics", with a section on energy and entropy,
to his 1973 book Culture Storm, postulated that:
“In any specific bargaining engagement, one party’s order becomes another’s entropy.”
Nieburg cites a few HT pioneers, such as: Bertrand Russell, Claude Levi-Strauss, and Eric Berne.
The following is example aggregate quote: [1]
“We assume that all individuals and groups seek to impose order around them. The boundaries of conflicting systems
of order, however, overlap creating arenas of social entropy (relative disorder) and competition. Thus, one may
postulate a thermodynamic law of behavior: assuming, based on the law of conservation of energy, that organisms
seek to conserve energy and values, and, based on the law of entropy, that social disorder and decay are constant
threats that energy and values must overcome.”
Beyond this, Nieburg really doesn’t seem to go into too much detail in theory speculation, although he does use the
term entropy as the measure of social disorder in some of his other works. In his 1984 book Public Opinion, Tracking,
and Targeting, for instance, he comments that “symbols, which are the main tokens in the transactions of public
opinion, enable society to combat entropy”, where “entropy is the second law of thermodynamics.” He seems to
have first used entropy concept in his 1966 book In the Name of Science, chapter five: Entropy and Prime Pumping.
[3]

Education
Nieburg completed his PhD in political science in 1960 at the University of Chicago. He was a political science
professor from 1970 to 1995 at Harpur College of Arts & Sciences, Binghamton University. [2]
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External links
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Nietzsche, Friedrich
In hmolscience, Friedrich Nietzsche (1844-1900) (IQ:180|#90) (TA:1) (FA:77)
(CR:182|#22) was a German philosopher, a high-ranked greatest philosopher ever,
third generation student of Goethe, via Schopenhauer, noted for making some
“superficial reflections on thermodynamics”, although it remains to be determined
exactly what these were, for his 1882 proclamation that "god is dead" and
repercussions and new theory development surrounding this state of affairs, and for
his unfinished magnum opus The Will to Power, wherein he grapples, via 1,067
fragments, with the "god void" replacement issue, i.e. what is to replace god or belief
in the existence of god in the wake of his absence, via modern physical science based
reformulated outlines of new classical philosophy. [1]

Schopenhauer
In the years 1865 to 1868, Nietzsche encountered the works of Arthur Schopenhauer,
thereafter becoming his vicarious intellectual mentor. In 1876, in “Schopenhauer as
Educator”, of his Untimely Meditations, Nietzsche had the following to say about his
first encounter with Schopenhauer: [13]
“If I am to describe what an event my first glance at Schopenhauer's writings was for me, I must dwell for a moment
on an idea which used to come to me in my youth more pressingly, and more frequently, than perhaps any other.
When in those days I roved as I pleased through wishes of all kinds, I always believed that sometime fate would take
from me the terrible effort and duty of educating myself: I believed that, when the time came, I would discover a
philosopher to educate me, a true philosopher whom one could follow without any misgiving because one would
have more faith in him than one had in oneself ... Schopenhauer produced upon me, that magical outpouring of the
inner strength of one natural creature on to another that follows the first and most fleeting encounter; and when I
subsequently analyze that impression I discover it to be compounded of three elements, the elements of his honesty,
his cheerfulness and his steadfastness. He is honest because he speaks and writes to himself and for himself, cheerful
because he has conquered the hardest task by thinking, and steadfast because he has to be.”
(add discussion)

Goethe
Nietzsche seemed to believe that he was a better writer than Goethe. In letter destined to a friend, he wrote: [10]
“I have brought German language to a state of perfection. After Luther and Goethe, a third step had to be taken.”
He goes on, in the letter, to state that his shaping of the German language was “superior to his in strength and
manliness, without becoming, as Luther did, loutish.”

Posthumous genius
See main: Posthumous genius

Nietzsche, seemingly, was keen to his own genius and to the fact that he was well ahead of his time. The following,
mentioned, in part, in a letter to Carl Fuchs, shortly before the composition of Ecce Homo (1888), is testament to this:
(Ѻ)
“My time has not yet come, some people are born posthumously. I write for a species of men that do not yet exist.”
Sudanese-born American philosopher Monydit Malieth, citing this quote, claims that somewhere Nietzsche
prophesied that his words would not begin to be understood until after the year 2000. [10]

Education
In 1864, Nietzsche enrolled in the University of Bonn to study theology and classical philology. In 1865, he transferred
to the University of Leipzig, to pursue a doctorate in philology. It was here, according to atheism historian Michael
Palmer, that Nietzsche encountered the atheist philosophy of Arthur Schopenhauer. [9] In 1868, at the age of 24, he
became a professor of at the University of Basil, remaining there for 10-years.

Convalescence | Hiatus period
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See main: Genius hiatus effect

In 1870 to 1871, during the Prussian War, Nietzsche, while working as a hospital attendant, per resumption of his
military service, contracted diphtheria and dysentery; in 1879, his health had deteriorated sufficiently so that
resigned from his post at Basel, then aged 34, after which, from 1880 until his final collapse in 1889, he led a nomadic
reaction existence (life), subsiding off his university pension, traveling around the spas of Europe, during which time
he wrote the bulk of his work. [9]

Thermodynamics
Nietzsche advocated the conservation of force models, particularly of Friedrich Mohr and Robert Mayer, whose
books he read in 1873 and 1881. [4]

Will to power
See also: Free will

In 1865, Nietzsche discovered the work of Arthur Schopenhauer and his emphasis on “will” and the concept of “will
to live”, and, the following year, through a reading of Friedrich Lange’s 1865 History of Materialism, discovered the
work of Roger Boscovich and his Theory of Natural Philosophy, and through these went on to develop a “centers of
force” (see: atomic theory) theory of “will to power” as the embodiment of what Nietzsche believed was the main
driving force in man. [2] In American philosopher William Plank’s 2002 book The Quantum Nietzsche: the Will to
Power and the Nature of Dissipative Systems, he puts a modern-day reinterpretation of Nietzsche’s 1883 theory of
“will to power” in terms of the quantum theory, particularly the work of physicists Irish-born American John Bell and
American-born Brit David Bohm, and thermodynamics, specifically using the Prigoginean dissipative structure logic.
[5]

Atheism
In 1882, Nietzsche famously proclaimed that "God is dead", a
pronouncement that can be said to mark the start of the modern
atheism movement or popular disbelief in the existence of God.

Uberman
In 1883, Nietzsche postulated the notion of the “uberman” (1883), a
person, according to Bertrand Russell, with an IQ of at least 180, who
would eventually become the replacement model for the “idea of God”
(theory of God); role models of whom, according to Nietzsche, are:
Socrates (IQ=160), Caesar (IQ=170), Da Vinci (IQ=205), Michelangelo
(IQ=180), Shakespeare (IQ=185), Goethe (IQ=230), and Napoleon
(IQ=175), or a person who would become a synthesis of these eight
intellectual giants (IQavg=186). [3]

Nihilism
Nietzsche devotes a considerable amount of effort to a critique and
dissection of the concept or possibility of the rise of nihilism,
particularly within the framework of the decline of Christianity. [4] The
following might be an example of Nietzsche’s nihilism conception: [7]
A photo of some of the books in the personal

“This spirit affirmatively takes into itself the most painful aspects of
library in the home of Nietzsche. (Ѻ)
existence. For this spirit, suffering is not a means to a transcendent,
holy existence, because being in this world is itself holy enough to justify a tremendous amount of suffering. He can
smile in the face of the most terrible thought—meaningless, aimless existence recurring eternally.”
(add discussion)

Eternal recurrence
In 1886 to 1888, Nietzsche penned a number of fragmented notes on eternal recurrence. [6] The following are a few
fragments:
“The two most extreme modes of thought—the mechanistic and the Platonic—are reconciled in the eternal
recurrence: both as ideals.”
— Friedrich Nietzsche (1887-1888), Will to Power (§1061)

“The law of conservation of energy demands eternal recurrence.”
— Friedrich Nietzsche (1886-1887), Will to Power (§1063)

The gist of this, noting his citation of William Thomson and heat death (§1066), seems to be Nietzsche’s effort to
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grapple with eschatology, i.e. whether the universe is cyclic or running down.

Ecce Homo
In 1888, Nietzsche published his Ecce Homo: How One Becomes What One Is, the Latin term ecce homo meaning
“behold the man” — term famously employed (Ѻ) in the Bible to unveil the bound and crowned (with thorns) Jesus
Christ to the crowd before his crucifixion — wherein Nietzsche tells that the following comment by Stendhal is the
best atheist joke: [11]
“Gods only excuse is that he does not exist.”
Ecce Homo, to note, is the last original book written by Nietzsche before his final years of insanity, and in which he
gives commentary on his own work. [12] Translator Walter Kaufmann declares it “one of the treasures of the world.”
[9]

Collected works
See also: Power center

Nietzsche penned some 5,000+ pages in total on his
thoughts and theories, estimated as to be 18-volumes (Ѻ) to
50-volumes (Ѻ) of collected works set; the magnum opus of
which, slated as Will to Power (see: will to power), however,
following his 1889 breakdown, never reached complete
fruition, and was only published posthumously as found
near-to-finished; a portion of his collected works, shown
adjacent. (Ѻ) A 30-volume complete works set in German
Some of Nietzsche's circa 30 volume collected works set and
was published in 1967. [8]

Tributes | Praise

his posthumous The Will to Power, derived assembled from
his remaining notes by his sister. [9]

The following are notes of tribute and or praise:
“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’.”
— Monydit Malieth (2013), The Future Affects the Past [10]

“Nietzsche’s philosophy is an extension of Schopenhauer’s philosophy.”
— Monydit Malieth (2013), The Future Affects the Past [10]

“Nietzsche. You don't need anything other after this.”
— Jan Andhisfiets (2015), post response (Ѻ) to query “where to start with philosophy?” 52+ thumbs up, Jun

Quotes
The following are noted quotes:
“It sometimes seems to me I am looking at things and people like someone who is long dead—they move, terrify, and
delight me, but I am quite distant from them.”
— Friedrich Nietzsche (1881), “Postcard to Paul Ree”, Jul 6 [14]

“The Christian church has left nothing untouched by its depravity; it has turned every value into worthlessness, and
every truth into a lie, and every integrity into baseness of soul.”
— Friedrich Nietzsche (1888), The Antichrist [9]

“The struggle between science and religion is like the primordial struggle between bird and gravity.”
— Friedrich Nietzsche (date) [10]

“As an old artilleryman, I bring out my heavy guns; I am afraid that I am shooting the history of mankind into two
halves. I sometimes look at my hands now with some distrust, because I seem to have the destiny of mankind in the
palm of my hand.”
— Friedrich Nietzsche (date) [10]
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Nightingale, Florence
In hmolscience, Florence Nightingale (1820-1910) was an Italian-born English social
theorist—colloquially known as the founder of modern nursing—noted for her studies
and usages (Ѻ) (Ѻ) of Belgian mathematical astronomer Adolphe Quetelet’s 1830s
social physics and social mechanics theories, recast the applied form of what she called
“social or moral economy” (Ѻ), a two cultures namesakes variant, and for her physical
humanities like proposal that Quetelet’s social mechanics be taught at Oxford. [1]

Quetelet
Nightingale, at some point, was tutored or at least in the circle of Belgian statistical
mathematician, astronomer, and social physics pioneer Adolphe Quetelet (1796-1874).
Sometime, in his last years (1871-74), Quetelet gave Nightingale copies of his Social
Physics (1835) and Anthropometry (1871), telling her, via culling from Newton’s “I seem
to have been only like a boy playing on the sea-shore” quote (Ѻ), that these two books
were only two pebbles in front of the great sea of truth—a story reported by
Nightingale, in her 7 Feb 1891 letter to Francis Galton on the social physics chair proposal (below), as follows: [3]
“Quetelet gave me his Physique Sociale and his Anthropometrie. He said, almost like Sir Isaac Newton: ‘These are only
a few pebbles picked up on the vast seashore of the ocean to be explored. Let the exploration be carried out’.”
Nightingale, thereafter, seems to have taken Quetelet’s suggestion to heart.

Oxford | Chair of Social Physics
In 1874, on the passing Belgian social physics pioneer Adolphe Quetelet, Italian-born English social theorist Florence
Nightingale, in her “In Memorandum”, proposed that social physics should be taught at the University of Oxford; in
1876, she discussed the idea with Oxford administrative reformer Benjamin Jowett (1817-1893), who offered to leave
money in his will for the chair, suggesting that it be named after her father (i.e. Nightingale Chair of Social Physics); in
1890-91, she spent a year-and-a-half lobbying to see the chair established, including discussion with Francis Galton,
among others, the following being an example statement:
“I think the [following] needs doing: [we need] a scheme from someone of high authority as to what should be the
work and subjects in teaching ‘social physics’ and their practical application, in the event of our being able to obtain a
statistical professorship or readership at the University of Oxford.”
— Florence Nightingale (1891), “Letter to Francis Galton”, Feb 7
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Jowett, e.g., in 1891, discussed the proposal with Alfred Marshall who gave his opinion that the “government ought
to do it”. [2] The chair, dispite Nightingale's efforts, was never realized.

Froude
Nightingale was an associate of Goethean human chemistry promoter James Froude, who published some of her
work when he was editor of Fraser’s Magazine. [4]
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Nightingale Chair
of Social Physics
In hmolscience, Nightingale Chair of
Social Physics, akin to the more-illustrious
Lucasian Chair of Mathematics—a
mathematics professorship at the
University of Cambridge, famously held by
Isaac Newton—was a proposed “social
physics” professorship, conceived in 1874, From 1874 to 1891, Italian-born English social thinker and health care reform
pioneer Florence Nightingale lobbied to a chair of “social physics” established at
by Italian-born English nursing reform
the University of Oxford, based on a combination of Adolphe Quetelet’s social
pioneer and social theorist Florence
physics theories, John Mill’s philosophy, collected data on social statistics,
Nightingale, on eve of the passing of
applied intelligently, i.e. evidence-based, for the betterment of humanity.
Belgian statistical mathematician,
astronomer and social physics pioneer Adolphe Quetelet (1796-1874), author of the 1835 Essay on Social Physics,
aimed to be established and initiated at the University of Oxford. [1]
Nightingale, in short, proposed the chair in 1874, offered money towards the chair, and lobbied for a number of
years, up until 1891, to get the chair and or a readership established at Oxford, working in coordination with a
number of individuals, including: Oxford administrator Benjamin Jowett, who offered to leave money in his will for
the chair, suggesting that it be named after her father, English anthropologist Francis Galton, who guided her in
drawing up an outline of topics to be addresses for such a course, English economist Alfred Marshall, who said the
“government ought to do it”, among others.

Overview
In 1835, Belgian statistical mathematician and astronomer Adolphe Quetelet (1796-1874) published his Essay on
Social Physics, which, according to its first English translator Robert Knox, was the “first attempt made to apply the
art of calculation to the social movements of the human being, and to examine by it his moral anatomy, with the view
of detecting the real sources and amount of the evils under which he labors, and, ulteriorly, of remedying them when
known.” [2] English historian Henry Buckle’s two-volume 1857/1861 History of Civilization in English worked to
promote and disseminate Quetelet’s ideas to a wide readership. [4]
In 1837, Italian-born English thinker Florence Nightingale (1820-1910), at the age of 17, had entered into some
kind of religious enlightenment, in which she began to view god as a perfect creator, who made and runs the world
by ‘laws’, which humans can ascertain by rigorous, preferably statistical, study, and that with this knowledge gained
one can then intervene for ‘good’. This philosophical basis led her through all the health care and social reform she
would go on to do, her collected works alone, covering a broad spectrum of topics, comprising a 16-volume collected
works set. To guide her in doing the research to discover ‘God’s laws’, according to her collected works editor Lynn
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McDonald, she developed a methodological approach, in which her two main sources were Adolphe Quetelet, on the
conduct of research, and John Mill, on philosophical grounding. Nightingale’s Society and Politics, is said to contain
what Nightingale learned from these two people
and how she further developed these ideas. [3]
In circa 1859, Quetelet took part in the first meeting
British Association for the Advancement of Science,
which, according to Canadian social science
historian Lynn McDonald, was an organization
“dominated by natural scientists hostile to social
science.” Quetelet recommended the creation of a
separate statistical association, which was promptly
done. In 1860, Quetelet was the opening speaker at
the International Statistical Congress, in London,
after which he visited Nightingale, a great admirer of
his work, who could not attend the conference, but
had sent papers and invited major participants to
her home for discussions. [4] The two remained
close correspondents thereafter.
In 1871-74, Quetelet, in his last years, gave
Nightingale copies of his Social Physics (1835) and
Anthropometry (1871), an incident which she
Canadian social science historian Lynn McDonald’s 2003 chapter
recounts, in her 7 Feb 1891 letter to Francis Galton, section header on Florence Nightingale’s 1874-1891 Oxford social
as follows: [7]
physics chair initiation project. [9]
“Quetelet gave me his Physique Sociale and his Anthropometrie. He said, almost like Sir Isaac Newton: ‘These are only
a few pebbles picked up on the vast seashore of the ocean to be explored. Let the exploration be carried out’.”
On 21 Feb 1874, following Quetelet's passing, Nightingale wrote the following: [8]
“The only fitting memorial to Quetelet would be to introduce his [social physics] science in the studies of Oxford, the
science of which he was the discoverer, upon which alone social and political philosophy can be founded, which as he
said himself ought no means to be limited to the administrative or legislative domain but should be the interpreter of
all theodike, all the government and its laws embracing the smallest and the most accidental to the greatest and most
universal actions and phenomena of our moral physical life.”
In 1876, Nightengale discussed the idea with Oxford administrative reformer Benjamin Jowett (1817-1893), who
offered to leave money in his will for the chair, suggesting that it be named after her father (i.e. Nightingale Chair of
Social Physics). [9] The list of potential research topics, for the holder of the chair in social physics, as summarized by
Lynn McDonald, that Nightingale listed, included the following: [4]
“The effects of schooling, secondary, night schools, and other state-funded; how much learning was retained in
adulthood? The results of legal punishments in actually deterring crime; does education decrease crime; the effects
of charity and workhouses, …”
In 1890-91, she spent a year-and-a-half lobbying to see the chair established, including discussion with Francis Galton,
among others; the following being an example statement:
“I think the [following] needs doing: [we need] a scheme from someone of high authority as to what should be the
work and subjects in teaching ‘social physics’ and their practical application, in the event of our being able to obtain a
statistical professorship or readership at the University of Oxford.”
— Florence Nightingale (1891), “Letter to Francis Galton”, Feb 7

In 1891, Jowett discussed the proposal with Alfred Marshall who gave his opinion that the “government ought to do
it”. [2] In 1891, Nightingale, in her discussions with Galton, offered to give £2,000 (pounds), the equivalent of 100,000
USD in modern currency. Galton, however, was only prepared to use the money on a few essays, and Nightingale
withdrew her offer. The project dead-ended after this point. [4]

C.G. Darwin | Human thermodynamics
This slight error, on the part of Francis Galton, not to proceed with Nightingale’s initiative to start a chair of social
physics at Oxford, of course, is somewhat ironic, given that C.G. Darwin, grandson to the more illustrious Charles
Darwin, Galton’s half-cousin, who was age four at the time, could have very well gone onto become the second, third,
or fourth social physics chair holder, being that by that by 1911 he was a lecturer in physics, working under proton
discoverer Ernest Rutherford, at Victoria University of Manchester, lectured on topics such as kinetic theory and
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thermodynamics, by 1935 he had become the directory of the National Physics Laboratory, at Cambridge, and by
1952, in his The Next Million Years, in his "Introduction" section, famously became the first person to outline the
subject of “human thermodynamics”, a more focused and advanced version of social physics, as the statistical
mechanics study of conservative dynamic systems of “human molecules”. [10]

Nightingale | Chair of
Physicochemical Humanities

Main "Social Physics" Schools

The modern name for the chair
Nightingale had in mind would,
seemingly, be called “Chair of
Physicochemical Humanities”, with
readerships and professorships in
physicochemical humanities, the
(Lausanne school: 1890-1923)
centralized textbook being human
chemical thermodynamics (the
modern version of what C.G. Darwin
envisioned), being that into the mid1890s, and the century to follow,
(Princeton social physics: 1945-1955)
the subject of social physics began
become more encompassing:

(Harvard Pareto circle: 1932-1943)

(Romanian school: 2007-present)

The form main universities that had or have actual functioning physicochemical

humanities stylized courses and or departments (see: two cultures synergy).
“The sun and earth, or storms and
earthquakes, which nowadays we
understand as manifestations of natural physico-chemical forces, were once seen as persons or as the results of
actions and "designs" of persons [gods]. Only gradually did the transition come about from magical and metaphysical
thinking to scientific thinking about the physico-chemical aspects of the world. The change was to a large degree
dependent on the fading away of heteronomous, naively egocentric explanatory models. In sociology, we are
[presently] confronted with a similar task of emancipation.”
— Norbert Elias (1978), What is Sociology? [11]

Modern "social physics" going by names such as: pure political economics and social mechanics (Leon Winiarski,
1894), physico-chemical social dynamics (Henry Adams, 1908), humanized physics (Edwin Slosson, 1910), anthropic
physics (Wilhelm Ostwald, 1912), Gibbs-Pareto based sociology (Lawrence Henderson, 1932), physicochemical
sociology (Pitirim Sorokin, 1943), among others, up to modern names such as applied thermodynamics: physical
socio-economics (Jurgen Mimkes, 2005), and so on (see: two cultures namesakes).
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Thims | Inquires
In 2012, American electrochemical engineer Libb Thims began
probing into an initiative, similar to the effort of Nightingale
(1874-1891), to establish a “Chair of Physicochemical
Humanities”, at one of the top universities of the world. This,
however, is ongoing (see: two cultures inquiries); an effort
possibly facing some of the same resistances that Nightingale
faced a century ago.

Quotes
The following are related quotes:
“Quetelet is the founder of the most important science in the
whole world.”
— Florence Nightingale (1874), on social physics [6]

“Nightingale’s later endeavors to establish a chair of ‘social
physics’ at Oxford University were founded upon her belief that
governmental data collection (which was routine by this time)
was useless without applied statistical analysis and decision
making—which effectively was an argument for evidence based
decision making in public health and policy. However, like James
Lind’s recommendations in the 18th century, Nightingale’s
proposal was frustrated by a resistant administrative body, and
the chair was not established.”
— Jones, West, and Newman (2011), “Evidence-Based Medicine
Through the Ages” [5]
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Nihilism
In philosophy, nihilism refers to the impossibility of putting one’s trust in a religion or in a belief or belief system of
some kind. [1]

Overview
In 1871, English biologist Thomas Huxley, in his “Administrative Nihilism”, coined both the terms ‘social chemistry’
and ‘social molecule’, as follows: [2]
“Every society, great or small, resembles ... a complex molecule, in which the atoms are represented by men,
possessed of all those multifarious attractions and repulsions which are manifested in their desires and volitions, the
unlimited power of satisfying which we call freedom ... the social molecule exists in virtue of the renunciation of more
or less of this freedom by every individual. It is decomposed, when the attraction of desire leads to the resumption of
that freedom the expression of which is essential to the existence of the social molecule. The great problem of social
chemistry we call politics, is to discover what desires of mankind may be gratified, and what must be suppressed, if
the highly complex compound, society, is to avoid decomposition.”
The term “existential nihilism” argues that existence is without objective meaning, purpose, or intrinsic value; that
morality does not inherently exist, and that moral values are abstractly contrived. German philosopher Friedrich
Nietzsche, noted advocate of the conservation of force models, particularly of Friedrich Mohr and Robert Mayer,
whose books he read in 1873 and 1881, respectively, devotes a considerable amount of effort to a critique and
dissection of the concept or possibility of the rise of nihilism, particularly within the framework of the decline of
Christianity. [3]
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Ning, Miao
In hmolscience, Miao Ning (c.1969-) is a Chinese interdisciplinary social scientist noted for []

Overview
In 2009, Ning, in his “Research on Social Stability Mechanisms Based on Activation Energy and
Gradual Activation Reaction Theory”, coauthored with Chinese mathematician and systems
scientist Jifa Gu, in which, building on the social physics work of Chinese ecological economist
Wenyuan Niu, they apply chemical dynamics, and seeming human chemistry like themed content,
to outline social models and theories, specifically transition state theory and collision theory to
study and analysis of social transformations, the abstract of which is as follows: [1]
“This paper draws a comparison between social stability and chemical reaction process, and brings forward the
concept of “social temperature” and “activation energy of social agent”. It is considered that social temperature turns
out to be the macro symptom of social average energy, and its unceasing up-climbing roots in the energy
accumulation of “inferiorization” process of social system; that “activation energy of social agent” stands for the
social energy or temperature where individuals or groups reach the limit of their psychological bearing ability. This
paper, basing on above concepts, elaborates on and demonstrates the gradual activation reaction mechanisms [see:
social mechanism] of social stability by a lot of concrete examples. It is thought that there is a threshold value for
social stability, and the society will be unstable if social temperature goes higher than this value; that the larger the
social average activation energy is, the higher the temperature threshold value of social stability will be; and
considering that different groups have different activation energy, those fragile groups with low activation energy are
often the risk source which might pose a threat to social stability.”
Ning and Gu, interestingly, based on the chemical dynamics slowed down, divide social transformation into a
"preparation period", wherein the rate of "activated molecules", presumably individuals—or social atomization,
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agent (element of the social system), or human molecule, though they don’t use this latter term— whose "behavior
runs counter to the main rules of a society", increase at a slow rate, and a "reaction period", where "the proportion
activated molecules takes up in total ones increases rapidly and the collision and combination among reactant
molecules happens more frequently, and original bond will be destroyed the chemical reaction will be accelerated";
the latter, supposedly, is there conception of revolution, the former the slow gradual build up to revolution, which
the argue happens mechanistically. The article cites the earlier theories of Karl Marx, Friedrich Engels, along with new
theorists such as: Jurgen Mimkes (2001, 2006) and Josip Stepanic (2000). [2] The key words for this article are: “social
stability”, “social temperature”, “activation energy of social agent”, “gradual activation of reaction”, and
mechanisms.

Education
In 2009, Ning was affiliated with Institute of Policy and Management, Chinese Academy of Sciences, and the Center
for Interdisciplinary Studies of Natural and Social Sciences, both in Beijing, China. In 2013, Ning was listed as a
researcher at School of Life Sciences and Technology, Xidian University, Xi’an, China.
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Nisbet, Robert
In hmolscience, Robert Alexander Nisbet (1913-1996) was an American sociologist
noted, in sociological thermodynamics, for his 1970 Adams brothers influenced The
Social Bond, wherein he speculates on how social bonds are comprised of entropy, in
part.

Overview
In 1970, Nisbet, in his The Social Bond, discussed his ideas on social entropy, being
“those behavioral processes that have a negative quality arising from their being in
opposition to the norms, roles, and authorities making up a social order”, which he
conceptualized as one of seven parts of the social bond. The following quote captures
Nisbet’s view: [1]
“Just as modern chemistry concerns itself with what it calls the chemical bond, seeking
the forces that make atoms stick together as molecules, so does sociology investigate
the forces that enable biologically derived human beings to stick together in the ‘social molecules’ in which we
actually find them from the moment, quite literally, of their conception.”
Nisbet, in his books, seems to focus on social change and the processes that result in disorder, rather than order, and
instability, rather than stability.

Adams
Nisbet was influenced by American historians Henry Adams and Brooks Adams in his adoption of the use of entropy
in his sociology theories. Nisbet had begun discussing the second law of thermodynamics in relation to social theory
as early as 1968 and was referencing the entropy views of Henry Adams in 1969. [3]
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Nisbet, in fact, names the title of his 1971 book The Degradation of the Academic Dogma on Henry Adams’ 1919 book
The Degradation of the Democratic Dogma. On the first page, Nisbet states: [4]
“When Henry Adams and his brother Brooks used the word ‘degradation’ in their writings, for the most part they had
in mind a process in human history comparable to entropy in the physical world. Both the Adams brothers saw in the
history of civilization an endemic running down of energy that was reflected, they believed, in an increasing
dissolution of culture and of moral values in their own time.”
On this theme, albeit not using any deeper thermodynamic speculation, Nisbet goes on to discuss the changes in
American universities following WWII.

Education
Nisbet completed his PhD, with a dissertation on French conservative social thought in the early nineteenth century,
at the University of California, Berkeley in 1939. [2] He went on to found the sociology department at Berkeley,
staying there until 1953, where after he became dean of the University of California, Riverside. Nisbet then moved on
to the University of Arizona, then to Columbia where he retired in 1978.
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Nitrogen
In chemistry, nitrogen, symbol N, atomic
CPK
%
number 7, is a nonmetallic element, row one Rank (jmol) Symbol Z Mass
of the periodic table, the fourth most
abundant element in the person, comprising
2.6 percent by mass of an average human
molecule. [1]
N
7 2.6
4

Picture

Electron
Configuration

Human molecular formula

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

N

CE27HE27OE27 E26PE25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23
ZnE22SiE22CuE21BE21IE20SnE20MnE20SeE20CrE20NiE20MoE19CoE19VE18

Function
Typically, the most expensive foods contain nitrogen, being that atmospheric nitrogen, the main source of nitrogen,
can only be fixed by bacteria in soil, which becomes incorporated into plants, then into the meat of animals, of which
meat, egg, and dairy are the primary “complete” proteins, i.e. meaning they contain all of the essential amino acids
(for protein building), of the human diet. [2]

Quotes
In 1874, English physical economist Stanley Jevons gave the following view of nitrogen in relation to the human: [3]
“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
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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.
“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.”
In 1991, in a similar vein, American philosopher Robert Pirsig commented: [4]
“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? If we leave a
chemistry professor out on a rock in the sun long enough the forces of nature will convert him into simple
compounds of carbon, oxygen, hydrogen and nitrogen, calcium, phosphorus, and small amounts of other minerals.
It's a one-way reaction.”
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Niu, Wenyuan
In hmolscience, Wenyuan Niu (c.1950-), Wen-Yuan Niu or W.Y. Niu, is a Chinese
scientist noted for his 2001 to present social physics and social mechanisms of social
stability theories. Niu's work has been influential to Miao Ning and Jifa Ju and their
2009 activation energy theory of social transformation. [1]

Social combustion theory
In 2001, Niu proposed a "social combustion theory", which supposedly carries a
"reasonable analogy between the natural burning phenomena and social disorder,
instability and turmoil", the 2009 abstract form of which is as follows: [2]
“Social Harmony Equation (SHE) leads the social system to the evolution direction of
social by accumulation of “social combustion substances”, i.e., the accumulation of
microcosmic entropy increase “basic particles” (individual) in social system from
assimilated “basic social energy” to dissimilated one; meanwhile, the catalysis of
“social combustion promoter” (social excitation energy) has enhanced the “social temperature” of disordering
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process of social system and completed the energy accumulation of social entropy increase that can generate the
transition. Finally, ignited by the “social trigger threshold”, the social system has completed the abrupt change from
orderliness to disorderliness. The continuous variation of the above-mentioned three basic non-linear processes has
jointly composed the whole contents of social combustion theory. Under the restriction of such conditions of
different time (t), different space (α) and different scale (β), it is finally explained as a comprehensive dynamics of
social system deterioration.”
In 2013, Chinese physicist Yi-Fang Chang sited Niu's social combustion theory. [3]

Education
In 2011, Niu was listed as adviser to the Chinese state council, chief scientist at the Chinese Academy of Sciences, and
director of the Chinese Ecological Economics Society. [3] He also is listed as a sustainability scientist. (Ѻ)

See also
● Chinese school of social physics
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No origin theory of life
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In life theories, the no origin theory of life posits that life is
coeternal with matter, has no beginning, and hence, in short, that
there is no origin of life. [1]

History
In 1874, German physicist Hermann Helmholtz, in his “On the Use
and Abuse of the Deductive Method in Physical Science”, in his
German translation of William Thomson and Peter Tait’s Treatise
on Natural Philosophy, penned the following statement—which
supposedly is a middle ground position vented in his debated
with the romanticism idealisms of German astrophysicist Karl
Zollner and objections with Arthur Schopenhauer’s philosophy:
[6]
“If failure attends all our efforts to obtain a generation of
organisms from lifeless matter, it seems to me a thoroughly
correct procedure to inquire whether there has ever been an
origination of life, or whether it is not as old as matter, and
whether its germs, borne from one world to another, have not
been developed wherever they have found a favorable soil.”

A depiction of the electrical origin of life theory (left),
sometimes called the warm pond model or Miller-Urey
experiment, and meteor origin of life theory (right),
sometimes called panspermia theory, both variations
of the primordial soup models of origin of life, each
being the typical second stepping stone view in
progression away from the creator theory of life
(stone one): the third stone being the no origin theory
of life, the forth being the defunct theory of life.

(add discussion)
In 1874, English physical economist Stanley Jevons gave the synopsis of his concluding views on the over-typical
response question of "what separates a rock from a human" if indeed there is no difference from life and non-life, in
the chemical sense of things, specifically in context of the scientific method, nebular hypothesis, reductionism,
materialism, evolution, heat death, heat birth, thermodynamics, in relation to the human feelings: [2]
“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.”
“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 [love]? 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.” In 1916, American
mathematical physicist William Sidis gave the following statement of the no origin theory: [3]
“The second law of thermodynamics must date from some sort of great collision out of which the present universe
evolved. Our theory of the origin of life is that there is no origin, but only a constant development and change in
form.”
In 1924, American physical biochemist Albert Mathews, in his article “Chemistry and Psychism”, spoke of the
difference between “living and dead hydrogen atoms”, albeit in the end his discussion teetered on the nonsensical,
but nevertheless is an interesting example of the perplexity one faces when deciding on which theory to side with:
theory of life, defunct theory of life, or no origin theory of life, in the context of the periodic table view of a cell or a
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human. [4] In 1946, English mathematical philosopher Bertrand Russell, in his article “Mind and Matter in Modern
Science”, seemed to teetering on the solution when in he commented: [5]
“There is increasing reason to think that the whole of difference between living and dead matter is chemical: living
matter has the capacity of transforming suitable other matter into something of the same chemical composition as
itself.”

See also
● Defunct theory of life
● Creator theory of life
- Creationism
- Creation from clay
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Noah’s ark
In religio-mythology, Noah’s ark (TR:20),
aka Nuh’s ark (Islam) or Ma-Nu’s boat
(Hinduism), is the monotheistic rewrite of
Nu’s solar barque of Egyptian mythology.
[1] Noah's ark, in short, is the Hebrew (IsRa-El-ites) turned Christian origin of animals
and humans, following a great flood, a
monotheistic version retelling of the
Heliopolis creation myth story of Nu’s solar
barque, according to which, following a
primordial flood (technically the annual Nile
River flood), burst forth from the Nun (or
Nu), i.e. a rising land mound (pyramid), and
carried the sun (Ra) through the sky in its
daily journey, from whose power of which
all humans were procreated.

Christian | Islam version

A generic rendition of Noah’s ark, showing Noah loading all the animals of the
world on board his boat, in pairs, before the big flood.

Typically modern Christian and Islam children, throughout the world, are taught that the originally humans had
sinned, or dishonored the gods in some way, but that among these sinful humans, one person, named Noah, was
righteous. God told this righteous person to build an ark, i.e. large boat, and to put two of ever animal on it, along
with is family, so to survived the great flood that god was planning to inflict on the world. Noah followed these
instructions, and from this boat is from where all humans and animals originated.

Hindu version
The Hindu version, taught to children, is about the same, only Noah is known as Ma-Nu and the story involves a
talking fish.

Egyptian | → Hinduism & Christianity
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See main: Religio-mythology transcription and syncretism

Etymologically, the story of Noahs' ark, derives from the story of the god Nun (Noah), in the form of a mountain
(pyramid), arising out of the a great primordial flood, which covered the world, from which the the sun burst forth,
conceptualized as the god Ra, and was thereafter carried through the arc of the sky on a solar barque. The following,
in short, shows the Egyptology to Hinduism and Christianity reformulation of annual Nile river flood cycle and
perceptually seen islands (pyramids) arising out of the receding flood at the end of the 150-day flood cycle,
anthropomorphized into the stories of Noah’s ark (or Nuh's ark) and Manu’s, respectively: (Ѻ) (Ѻ)

(add discussion)

Creationism
American civil engineer Henry Morris, who believed in the existence of Noah’s ark (Ѻ); his 1961 The Genesis Flood, cowritten with John Whitcomb, argues that geological theories do not truly depend on scientific data but are rather a
"moral and emotional decision," in which evolutionists seek "intellectual justification for escape from personal
responsibility to his Creator and escape from the ‘way of the Cross’ as the necessary and sufficient means of his
personal redemption"; was eventually kicked out of Virginia Tech, in 1970, because his creationism writings were
becoming "too controversial." In the 1990s, American amateur scientist and Christian apologeticist Kent Hovind
became known as "Dr. Dino" because he said that dinosaurs fit on Noah's ark, because Noah only took the Dinosaur
eggs with him.

Ark Encounter
In 2010, the $27 million dollar Creation Museum, in
Kentucky, run by Ken Ham, announced its plans to build
a $50 million dollar replica (Ѻ) of the Ark; but by 2015,
they had raised $19 million dollars (Ѻ); a draft image of
the proposed ark is shown adjacent.

See also
● Adam and Eve
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Nobel Prize
In science, the Nobel Prize is a yearly award given to honor men and women for
outstanding achievements in physics, chemistry, medicine, literature, and for
work in peace; the foundations of which were in 1895 when Swedish chemist,
engineer, and dynamite inventor Alfred Nobel wrote his last will, leaving much
of his wealth to the establishment of the Nobel Prize. [1] A number of Nobel
Prize Lectures have been somewhat notable publications in the context of the
hmolsciences, some of which are outlined below.

Samuelson
In American economist Paul Samuelson’s 1970 Nobel Lecture “Maximum
Principles in Analytical Economics”, he alludes to his usage of maximization and
minimization methods of thermodynamics, as passed on to him via his teacher
The medal of the Nobel Prize, showing
Edwin Wilson (one of Gibbs’ students), commenting that “in thermodynamics
Alfred Nobel, the initiator of the prize.
the reciprocity or integrability conditions are known as Maxwell conditions
[correct: Euler reciprocity relation]; in economics they are known as Hotelling
conditions in honor of Harold Hotelling’s 1932 work”; he comments how in listening to Wilson’s lecture that: [2]
“My earlier formulation of the inequality in equation:

owed much to Wilson’s lectures on thermodynamics. In particular I was struck by his statement that the fact that an
increase in pressure is accompanied by a decrease in volume is not so much a theorem about a thermodynamic
equilibrium system as it is a mathematical theorem about surfaces that are concave from below or about negative
definite quadratic forms. Armed with this clue I set out to make sense of the LeChatelier principle.”
He goes onto say, in latter discussion, that these types of thermodynamics-framed formulations are "mathematical
isomorphisms" (or thermodynamic isomorphisms), not analogies, but only isomorphized equations taken from
thermodynamics in outline and reapplied to economic issues, but without fundamental connection, or something
along these lines. He then falls into his somewhat well-known abrasive and frequently re-quoted humor, which is
difficult to surmise if it is directed in self-reflection at himself or at everyone who attempts hmolscience formulation:
“Now what in the world has all this to do with economics? There is really nothing more pathetic than to have an
economist or a retired engineer try to force analogies between the concepts of physics and the concepts of
economics. How many dreary papers have I had to referee in which the author is looking for something that
corresponds to entropy or to one or another form of energy. Nonsensical laws, such as the law of conservation of
purchasing power, represent spurious social science imitations of the important physical law of the conservation of
energy; and when an economist makes reference to a Heisenberg principle of indeterminacy in the social world, at
best this must be regarded as a figure of speech or a play on words, rather than a valid application of the relations of
quantum mechanics.”
What is interesting about this frank and oft-quoted statement is that it is a blurry mixture of the truthful aspects
common to thinkers in human thermodynamics, human physics, and human chemistry, many of which are often lost
in the garden of thermodynamics, producing delusional weeds of grandeur; yet the reality that energy and entropy
does, in all aspects, and without question, apply to humans, individually, and societies, economically, is not
necessarily the sign of a crackpot or a "half-baked speculator in the social sciences", as he would latter comment in
1972, but is in fact reality, as capture well by the following 1999 synopsis on “The ‘Dynamics’ in the Thermodynamics
of Binding” by American-born Canadian biophysical chemist Julie Forman-Kay: [2]
“Whether two molecules will bind is [completely] determined by the free energy change (ΔG) of the interaction,
composed of both enthalpic and entropic terms.”
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which, without change, being that this is a universal rule, can be scaled up to the human-human reaction level, to the
affect that:
“Whether two people [human molecules] will bind is [completely] determined by the free energy change (ΔG) of the
interaction, composed of both enthalpic and entropic terms.”
an analysis first worked out by Goethe, in terms of chemical affinities, the precursor to free energy, in 1796 (see:
Goethe timeline), the principles of which he latter had to defend himself against, to a rouge women in the street,
stating that the principles were in fact "true" no matter who wants to raise objection (see: best book). In short, the
bondings of humans to each other in relationships, friendships, marriages, companies, corporations, cities, countries,
etc., and hence the economic variables (secondary field particle exchange force quantities) used to mediate these
process (reactions), are "completely" determined by the energy and entropy of the individual interactions, and hence
the search for the more complete solution and formulaic presentation and or derivation of this solution is not
necessarily the path of fools, but rather the path towards a deeper understanding of reality, but one blocked, to a
certain extent, by the language of partial differential equations, a language very difficult in comprehension, but more
importantly difficult to translate into common English explanation.

Prigogine
In Belgian chemist Ilya Prigogine’s 1977 Nobel Lecture “Time, Structure and Fluctuations”, he opens to an argument
to the effect that “free energy”, specifically the Helmholtz free energy, does not explain or apply to people and
societies: [3]
“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’.”
Prigogine, of course, was hiding his long-standing agenda, which was to find indeterminism in deterministic
thermodynamics to explain the human condition, having been inspired by the creative evolution ideas of Henri
Bergson.

See also
● Nobel Prize winners in thermodynamics
● Prigogine medal
● Thermodynamics medal (proposal) - Hmolpedia: Discussion.
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In thermodynamics awards, Nobel Prize winners in thermodynamics
are those individuals, i.e. physicists, chemists, thermodynamicists,
engineers, biochemists, etc., to have had both a significant background
or connection in thermodynamics or energy and to have won a Nobel
Prize, either in physics, chemistry, physiology or medicine, or economics
based on work connected to thermodynamics. A little over a dozen
people, as listed below, have won the prize, based on work connect to
or in thermodynamics. Russian thermodynamicist Ivan Bazarov give his
take on the relation of thermodynamics to the Nobel Prize in the
following humorous quote: [1]
“The second law of thermodynamics is, without a doubt, one of the
most perfect laws in physics. Any reproducible violation of it, however
small, would bring the discoverer great riches as well as a trip to
Stockholm. The world’s energy problems would be solved at one stroke.
It is not possible to find any other law (except, perhaps, for super
selection rules such as charge conservation) for which a proposed
violation would bring more skepticism than this one. Not even
Maxwell’s laws of electricity or Newton’s law of gravitation are so
sacrosanct, for each has measurable corrections coming from quantum
effects or general relativity.”
Belgian thermodynamicist Ilya Prigigine

Of thermodynamicist Laureates, the 1977 win of the Nobel Prize in
receiving 1977 Nobel Prize in chemistry from
chemistry by Belgian chemist Ilya Prigogine, pictured adjacent receiving Swedish king Karl XVI Gustav.
the prize from the hands of King Karl XVI Gustav, did the most to effect a
change in the public thinking about role of thermodynamics in human existence and in evolution. The arguments
from his 1972 article "Thermodynamics of Evolution", to exemplify this point, formed the opening section to his
Nobel Lecture. [6]

Overview
The prize was first awarded in 1901 in the main fields and began to be awarded in 1969 in economics. The award was
established in 1895 by the will of Swedish chemist Alfred Nobel of the funds derived from his 1867 discovery of
dynamite. With the exception of the Nobel Peace Prize, the Nobel Prizes and the prize in economics are presented in
Stockholm, Sweden, at the annual Prize Award Ceremony on 10 December, the anniversary of Nobel's death. Those
connected thermodynamic laureates are listed below. [2]
#

Individual

Year

Medal

Significance

Jacobus van’t Hoff

Published Studies in Chemical Dynamics (1884), in which he described
a new method for determining the order of a reaction using graphics,
1901 Chemistry applied the laws of thermodynamics to chemical equilibria, and
introduced the modern thermodynamic interpretation of chemical
affinity; won for his work with solutions.

2.

Wilhelm Ostwald

For work on catalysis and associated fundamental studies on chemical
equilibria and rates of reaction; also outlined cessation
1909 Chemistry
thermodynamic (energetic) views; and stated the energetic imperative
(1912).

3.

Johannes van der
Waals

1910

Physics

For his 1873 work in developing an equation of state for liquids and
solids based on the work of Clausius and Gibbs.

4.

Wilhelm Wien

1911

Physics

For work in radiation thermodynamics.

5.

Max Planck

1918

Physics

For originated quantum theory by explaining black body radiation via
his postulate of energy quanta (energy element), based on the 1872
work of Boltzmann.

6.

Fritz Haber

Published Thermodynamics of Technical Gas Reactions (1905), the first
systematic study of all the thermodynamic data necessary for the
1918 Chemistry
calculation of the free energy changes in a group of important
reactions; won for the synthesis of ammonia.

7.

Walther Nernst

1.

Established his heat theorem (1905), now called the third law of
1920 Chemistry thermodynamics, which describes the behavior of matter as
temperatures approaching absolute zero; a theory which provided a
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means of determining chemical affinities or free energies (and
therefore equilibrium points) of chemical reactions from heat
measurements; won for his thermochemistry work.
8.

Frederick Soddy

1921 Chemistry

For work in radioactivity; published some of the first work in economic
thermodynamics.
Twenty-eight of his first thirty papers were in thermodynamics;
explained the nature of mass-energy equivalence (1905), and building
on the work of Planck explained the photoelectric effect using the
postulate that light interacts with matter as discrete packets of energy
or light quanta; won for his work in theoretical physics.

9.

Albert Einstein

1921

Physics

10.

Henri Bergson

1927 Literature

In his 1907 Creative Evolution, and works to follow, worked to outline
a unified theory of religion, evolution, and thermodynamics.

For isolating vitamin C; was a bioenergetics pioneer; In 1974 proposed
to replace the term "negative entropy" (or negentropy) with
“syntropy”, which he pictured as a force which causes living things to
11. Albert Szent-Gyorgyi 1931 Physiology
reach "higher and higher levels of organization, order and dynamic
harmony"; followed this up with his 1977 article "Drive in Living
Matter to Perfect Itself".
12. Charles Sherrington 1932 Physiology

Published his philosophical Man on His Nature, with entropy,
evolution, life discussions.

13.

Erwin Schrödinger

1933

Physics

Published What is Life? (1944) and Statistical Thermodynamics (1946);
won for his work in quantum mechanics, i.e. the development of the
Schrodinger equation (1926).

14.

Heike KamerlinghOnnes

1936

Physics

Using the Joule-Thomson effect, reached a temperature of 0.9 K
(1908); won for investigations on the properties of matter at low
temperatures which led, inter alia, to the production of liquid helium.

Physics

While writing the appendix for the Italian edition of the book
Foundation of Einstein's Relativity, written by A. Kopff, pointed out,
for the first time, the fact that hidden inside the famous Einstein
equation (E = mc²), there was a enormous amount of energy (nuclear
energy) to be exploited; author of the 1936 Thermodynamics; won for
his discovery of new radioactive elements produced by neutron
irradiation, and for his related discovery of nuclear reactions brought
about by slow neutrons.

Physics

Published A Condensed Collection of Thermodynamic Formulas (1925),
Thermodynamics of Electrical Phenomena in Metals (1934), and The
Nature of Thermodynamics (1941); won for work in high pressure
physics.

15.

Enrico Fermi

1938

16.

Percy Bridgman

1946

17.

William Giauque

Student of the Lewis school; won contribution to the field of chemical
1949 Chemistry thermodynamics, particularly concerning the behavior of substances
at extremely low temperatures.

18.

Bertrand Russell

Noted for his 1927 lecture on heat death and religion; won for “his
1950 Literature varied and significant writings in which he champions humanitarian
ideals and freedom of thought.”

19.

Fritz Lipmann

1953 Medicine

Developed the thermodynamics of ATP function (1941); later used this
work to discover co-enzyme A.

20.

Lars Onsager

1968 Chemistry

For the discovery of the reciprocal relations (1931), fundamental
equations in the thermodynamics of irreversible processes.

21.

Paul Samuelson

22.

Christian Anfinsen

1972 Chemistry For work on the thermodynamic hypothesis of protein folding.

23.

Tjalling Koopmans

1975 Economics

Second generation student of Gibbs, via Edwin Wilson; won for his
1970 Economics development of static and dynamic economic economics theory
(utilized physics analogs).
People as "molecules" of economic life theory (1947); entropy applied
to economics in 1979.
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1977 Chemistry

For his contributions to nonequilibrium thermodynamics, particularly
his theory of dissipative structures.

John Avery

1995

Published Information Theory and Evolution (2003), which argues that
"life feeds on Gibbs free energy"; won for efforts with the Pugwash
Conferences on Science and World Affairs.

John Fenn

PhD dissertation: “The Thermodynamics of Hydrochloric Acid in
Methanol-Water Mixtures” (1940), wrote Engines, Energy, and
Entropy: a Thermodynamics Primer (1982); won for work in the field of
2002 Chemistry
mass spectrometry, specifically for the electrospray ionization
technique often used to identify and analyze biological
macromolecules.

24.

Ilya Prigogine

25.

26.

Peace

Other notes
Most believe that Willard Gibbs (1839-1903), known for his 1876
work, and Ludwig Boltzmann (1844-1906), known for his 1872
work, would have won had they lived long enough (Van der Waals,
for example, won (1909) for his 1873 work).

Lewis
Many cite the example of Gilbert Lewis, one the central founders of
modern chemical thermodynamics, who was nominated 35 times
for the Nobel Prize, four of his students being Nobel Prize winners,
but never winning himself. [3] In 1998, African physical chemist
Adriaan de Lange commented on this: [9]
“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.”
In 2002, English physical chemist Keith Laidler commented in a
biography on him that “Lewis never received the Nobel Prize, but
many physical chemists feel that he well deserved one.” [5] In 2003
scientific biographers Istvan and Magdolna Hargittai comment on the Lewis issue: “in 1916, [Lewis] postulated that
the electrons in atoms of higher atomic number in the periodic table than helium were divided into an inner shell
with the electronic structure of the preceding zero-valent noble gas, and an outer valence shell of electrons which
determined the number and character of bonds to other atoms, in which each atom attained the electronic structure
of the preceding noble gas … Lewis published these ideas in his 1923 book Valence and the Structure of Atoms and
Molecules; the Noble Prize in Chemistry was left unfilled in 1919, 1924 and 1933 for ‘lack of candidates of suitable
stature’, and Lewis would have been an appropriate candidate … in fact [during these period] he was nominated by
[no other than] inorganic chemist and science historian J. R.
Partington.” [7]
Percy Bridgman receiving the Nobel Prize from King
Gustav V of Sweden, December 11, 1946.

Sommerfeld
In April of 1951, while in the midst of writing a book on
thermodynamics (Thermodynamics and Statistical Mechanics),
German theoretical physicist Arnold Sommerfeld been nominated
81 times for the Nobel prize (more than any other physicist), but not
yet having won, was killed from injuries after a traffic accident while
walking his grandchildren. The book was published post-humorously
the following year. [8]

Rumford Medal-Prize

Nobel prize medal.

In 1796, Benjamin Thompson, known as Count Rumford, gave $5000
separately to the Royal Society of London and the other by the American Academy of Arts and Sciences to give
awards every two years for outstanding scientific research on heat or light. The Royal Society awards the Rumford
Medal (restricted to Europeans); the American Academy of Arts and Sciences awards the Rumford Prize. [4]

See also
● Prigogine medal
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● EoHT wiki: Thermodynamics Medal (Proposal)
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Noble, Edmund
In hmolscience, Edmund Noble (1853-1937) was a Scottish-born American philosopher noted for
his 1896 “Imitation Among Atoms and Organisms”, wherein he suggest that "imitation", can serve
as a unifying principle, atoms to humans, in regards to likes attracting and opposites repelling and
the conflict dynamics therein.

Overview
In 1896, Noble, in his “Imitation Among Atoms and Organisms”, attempted to outline, in what
might be called a semi-modern Empedocles style of discussion, a unified theory of imitation and
organization applicable to atoms as well as to humans, based in loose outline on speculations
about chemical affinity and gravity, so to explain evolution. [1] Nobel, in opening of his article,
wherein he aims to extend imitation, e.g. the way a child acquires characteristics by imitation of their parents, from
humans to lower organisms to the inorganic, defines what he refers to as the “law of assimilation” as follows:
“All things free to move, capable of becoming closely associated, and impelled to movement by the system to which
they belong, tend to come together when they are likes, and to be separated when they are unlikes. If we regard this
tendency from the point of view of the movement, we shall say that likeness of things involves association of them in
the degree of their likeness, and that unlikeness of them involves dissociation of them in the degree of their
unlikeness; while, if we regard the tendency from the point of view of the things themselves, we shall say that
association of things involves likeness of them in the degree of the association, while dissociation of things involves or
implies unlikeness of them in the degree of the dissociation. These truths may be expressed in a more general way by
saying that in systems the association of likes involves the least degree of resistance among them, while the
association of unlikes involves the utmost degree of resistance. It follows that where unlikes are associated, the
resistance offered to their union will tend (1), where they are forcibly held in association, to make them likes ; and (2)
where they are free to move, to dissociate them.”
He says this model is of “universal character” and thereafter goes into examples of how likes attract, e.g. “Most
people usually fall in love with those about their own age; deaf-mutes almost invariably marry deaf-mutes”, and
opposites repel, e.g. opposite religious beliefs repel, differing wealth classes don’t fit, etc. Noble then superficially
touches on how certain atoms and molecules attract and repel, or who mercury, oil, and water won’t mix but will
form, three layers if poured in a jar, etc.
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He then concludes with the following:
“Here, then, our treatment of the subject must draw to a close. While necessarily brief, it has been complete enough
to reveal a process far reaching in its scope and of cosmical significance. We have seen how like units everywhere
tend to be associated and unlikes dissociated ; how unlikes, held in forcible association, tend to be more or less
profoundly assimilated to one another ; and how disturbances of prevailing uniformity tend to be equably distributed
through the several media in which they occur. But we have also noted that the power impelling to these multifarious
acts of assimilation, to these movements of association and dissociation, is not the power of the units themselves,
but the power of the system to which they immediately belong; and we are thus warned of the important bearing
which our law has upon two problems of the utmost generality in physics namely, the problems of chemical affinity
and gravitation. It is true that we have as yet no formula for explaining these manifestations of power by a single
principle; that we do not yet know the real structure of ether; and that there is still needed a definite account of
gravitation as an intelligible mechanical process. Nevertheless, the causal connection of both gravitative and chemical
actions with the ether system is already obvious to physicists. That the power which accomplishes these actions does
not reside in matter alone, but resides also in the ether system is, in fact, a function of that system regarded as
including both ether and matter seems to be increasingly pointed to by the trend of recent physical research.”
(add discussion)
In 1926, Noble published Purposive Evolution: the Link Between Science and Religion, in attempts to rectify the
science and religion conflict. [2]
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Nock, Albert
In science, Albert Nock (1870-1945) was an American libertarian author, educational
theorist, and social critic noted for his 1931 to 1932 commentary on the intellectual
stature of Willard Gibbs in respect to the comparatively lessened respect for scientific
knowledge by Americans in general, say as compared to the Germans in its peak
intellectual leadership years.

Overview
In 1931, Nock, in his The Theory of Education in the United States, the Page-Barbour
Lectures at the University of Virginia, recounted the following telling anecdote about
American engineer Willard Gibbs: [1]
“In the last generation, this country produced one of the most eminent men of science
in the whole world. His name was quite unknown among us while he lived, and it is still
unknown. Yet I may say without too great exaggeration that when I heard it mentioned
in a professional assembly in the Netherlands two years ago, everybody got down under the table and touched their
foreheads to the floor. His name was Josiah Willard Gibbs.”
The "professional assembly", Nock refers to here, may likely have been some convention or meeting of sorts
associated with the Dutch school of thermodynamics, although this is only a reasoned guess. Nock elaborates on why
he brings this anecdote up as follows:
“Now, the object of this observation is not to intimate that spurious or inflated reputations are easily made among
us; whether this be true to any great extent or not is no concern of ours at the moment. We may raise the question,
however, the general interest in science which as a people we are supposed to have, actually exists. It is taken for
granted, especially by unfriendly critics of the ‘great traditions’ discipline, that as a people we are of a scientific turn,
and have great interest in science. I see no reason to believe this.
We are greatly interested in the practical outcome of invention and discover’ that is clear, and we need not go
too far out of our way to attribute a mercenary motive to this interest. We are also, I think, greatly possessed of an
indolent, passive and fitful curiously about certain superficial and speculative concerns about sciences, which causes
us to skim their large popular literature with some frail and tenuous semblance of attention. We are also susceptible
to sensation-mongering, such as that which poor Einstein found so ready to be visited on him when he came here; a
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most discreditable and repulsive performance on the part of our journalists who, as you no doubt remember, drew
on the very last resources of their loathsome profession in the effort to exploit his super achievements. But that we
have, as for instance the Germans so notably have, an ingrained regard for science, an instinctive respect for
whatever is wissenschaftlich [know-nomically or scientific-scholarly], a sense that the right way is the one to be
followed—this is in my judgment rather than doubtful, for I nowhere see evidence of the working of any such spirit.
Therefore when it is assumed that this turn for science has anything to do with a disparagement of the ‘great
traditions’ discipline, I would suggest that we examine carefully the premises of this assumption before were accept
it.”
Nock reports, in his Jun 1932 to Dec 1933 Journal of These Days, the following rather remarkable possibly the most
ironic accounts in history: [2]
“At one time they were going to dismiss Willard Gibbs from the faculty, but somebody made an impassioned speech
for him, saying it would never do to let out such a good Yale man who was so well connected. So they kept him, not
because he was almost beyond doubt the greatest mind in theoretical chemistry that ever lived, but because he was
a loyal son of Yale and of a good Connecticut family. Gibbs could not get his work published for a long, except by
getting it into the journal of a society over there that recorded the doings of the first families.”
The irony of this situation is parodied well by circa 1902 visit of William Thomson to Yale, recounted by Irving Fisher,
wherein Thompson made the following rather accurate forecast: [3]
“By the year 2000 Yale would be best known to the world for having produced J. Willard Gibbs.”
The only thing that might remotely compare to this would be German physicist Albert Einstein getting rejected from
ETH Zurich for teaching assistant position (1900) or having his doctorate rejected from the University of Bern (1907)
"after" he had already deduced the so-called most famous equation of all time: [4]

(add discussion)
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Noether, Emmy
In physics, Emmy Noether (1882-1935) was German mathematical physicist noted for
her 1918 theorem (Noether’s theorem) which used group theory to show that to every
invariance or symmetry property of a physical law there corresponds a conservation
principle, and vice versa. Her theorem, supposedly, reconceptualized energy as an
algebraic property in a system of operators, on invariance condition among many. [1]
Noether’s theorem is said to have implications for the definition of energy as a
substance and have some type of relationship to the conservation of energy.

Quotes | About
The following are related about quotes:
“In the judgement of the most competent living mathematicians, Fraulein Noether was
the most significant creative mathematical genius thus far produced since the higher
education of women began.”
— Albert Einstein (1935), “Letter to New York Times” (Ѻ)
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Non-compensated heat
In thermodynamics, non-compensated heat is a more descriptive name for entropy change dS involved in a cyclical
process. The concept of “non-compensated heat”, according to Dutch thermodynamicist Sybren de Groot, was
introduced by German physicist Rudolf Clausius in 1850 as a measure of irreversibility (in systems which need not be
thermally insulated from their surroundings). [1] Belgian chemist Theophile de Donder, in 1927, supposedly, was able
to relate Clausius’ non-compensated heat to affinity, a thermodynamic variable characterizing the state of the
system. [2]
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Nonequilibrium state
In thermodynamics, a nonequilibrium state refers to the state of existence of a given system or body in which the
variation of the thermodynamic potential quantifying the system is not equal to zero. [1] A system or body in a
nonequilibrium state means that unbalanced potentials (or driving forces) exist within the system. [2]

Overview
A system not in equilibrium or in a nonequilibrium state generally equates to the conclusion that the variation in the
entropy of the system is positive and has not reached a maximum value; the specifics of which, however, depending
on the type of system, i.e. isolated, closed, open, etc., as well as what variables are being held constant, e.g.
isothermal, isobaric, isochoric, etc. Systems not found in states not meeting what is called the criterion of equilibrium
are said to be out of equilibrium or in a non-equilibrium. A nonequilibrium state, in simple terms, refers to the state
of a system that is not in equilibrium.
There are, however, four general types or states of nonequilibrium: (a) non mechanical equilibrium, (b) non
thermal equilibrium, (c) non phase equilibrium, and (d) non chemical equilibrium; each of which requires detailed
discussion. Chemical equilibrium, for instance, refers to systems in which the rate of the forward reaction equals the
rate of the reverse reaction, and therefore the equilibrium constant is zero, which is point assigned to a free energy
variation of zero.
The details of the description of systems found in what is called a “state of equilibrium”, as contrasted to systems
not in a state of equilibrium or nonequilibrium for short was worked out in American engineer Willard Gibbs’ 1876 On
the Equilibrium of Heterogeneous Substances, in what he described as a ‘general theory of thermodynamic
equilibrium’, the core statement of which is a as follows:
“It is an inference naturally suggested by the general increase of entropy which accompanies the changes occurring in
any isolated material system that when the entropy of the system has reached a maximum, the system will be in a
state of equilibrium.”
Conversely, a system of this type is in a state wherein the value of entropy has not reached a maximum value, the
system can be said to be in a nonequilibrium state. The degree to which a system is out of thermodynamic
equilibrium is sometimes quantified in terms of what are called near-equilibrium variables, justified on what is called
the local equilibrium approximation, using terms such as quasi-equilibrium or near-equilibrium state (nearequilibrium thermodynamics). Another variant, developed generally by Belgian chemist Ilya Prigogine, is what is
called the far-from-equilibrium state. It is often said that so-called living systems exist continuously under
nonequilibrium conditions. [3]

See also
● Equilibrium state
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Nonequilibrium thermodynamics
In thermodynamics, nonequilibrium thermodynamics is the study of systems out of equilibrium or not in thermal
equilibrium and their evolution with time. [1] Synonyms include “thermodynamics of irreversible processes”, nonequilibrium thermodynamics, far-from-equilibrium thermodynamics, among other variants. The “founding fathers” of
nonequilibrium thermodynamics, a field emerging between 1931 and 1947, are Norwegian-born American physical
chemist Lars Onsager (1931), German theoretical physicist Josef Meixner (1941), Belgian chemist Ilya Prigogine
(1947), and Austrian-born Danish theoretical physicist Peter Mazur (1950s). [5] A defining publication in this field is
the 1962 book Non-Equilibrium Thermodynamics by Danish theoretical physicists Sybren de Groot and Mazur, de
Groot's graduate student. [6]

Near-equilibrium
See main: Near-equilibrium thermodynamics

The nonequilibrium thermodynamical study of systems “close to equilibrium”, i.e. close enough for a linear
relationship to be assumed between assumed between observed fluxes and the forces that cause them is often
referred to as “linear thermodynamics of irreversible process” a field initiated by Belgian mathematical physicist
Théophile de Donder beginning in 1918 followed by the work of Lars Onsager in 1931. [2] Nonequilibrium systems
near thermal equilibrium are described by the Onsager relations.

Far-from-equilibrium
When the linear hypothesis begins to reveal limitations, such as, for instance, in the "far-from-equilibrium" heat flow
range, as in the phenomenon of of Bénard cell formation, in the study of various aberant chemical reactions, or in the
case of oscillating reactions, a “non-linear thermodynamics of irreversible processes” is said to define this subject of
study, as developed by Belgian chemist Ilya Prigogine, beginning in the 1945. [3] One of the earliest reports of an
oscillating reaction, was the reported the periodic "flaring up" of phosphorus in contact with the air, in the
seventeenth century, by English-Irish chemist Robert Boyle. [4] A modern example of an oscillating reaction is the
Belousov-Zhabotinsky reaction (1950s).
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Non-life
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In science, non-life is a difficult to understand umbrella term set
to distinguish or characterize those inanimate chemical
precursors found in the hypothetical “primeval soup” of the early
years of planetary evolution from which life, theoretically,
evolved or came into existence. In the classic 1953 Miller-Urey
experiment, for example, non-living chemical entities such as
water (H2O), methane (CH4), ammonia (NH3) and hydrogen (H2)
were electrically stimulated, using sparks as simulating lightning,
into forming the various precursors to life, such as hydrogen
cyanide, amino acids, simple sugars, etc. [1] These, in time, would
theoretically form RNA and DNA, the building blocks of life.

Difficulties on term
According to standard molecular evolution tables, however, the
conception of non-life falls apart. From a chemical evolution point
of view, any animate structure, such as a single unit of water or
human being, can be considered as a dynamic molecule, e.g. H20,
a DNA molecule, a bacterial molecule, or “human molecule”, etc.
Subsequently, the contrast of life versus non life, approximately,
is a contrast between a particle animated by a heat source verse a
particle not animated by a heat source.

A depiction of the 1953 Miller-Urey experiment,
wherein chemicals are heated and sparked in an
apparatus, over a number of days, after which life-like
chemicals are formed, the poster model for the life
from non-life conception.
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Non-living matter
In terminologies, non-living matter, as contrasted with living matter, is a term used to describe the either intake of
atomic material into a biological organism for metabolism or the precursor atoms and molecules to the reaction or
process that lead to the hypothetical first form of life.

Overview
In 1925, American chemist Edwin Slosson stated following about non-living matter: [1]
“Thirty times a minute, we repeat [the action of breathing], some particles of non-living matter [air] are drawn into
our bodies and become living matter, just as with mathematical precision the reverse process is repeated.”
This definition presupposed that air, a medium composed of ten chemical species: nitrogen (N2) 78%, oxygen (O2)
21%, as well as argon (Ar), neon (Ne), helium (He), methane (CH4), krypton (Kr), hydrogen (H2), nitrous oxide (N2O),
and xenon (Xe), in smaller percentages, is an example of ‘dead matter’, but that these ten atoms and molecules
become living matter or, in other words, ‘alive’ when inhaled, which is a nonsensical postulate.
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Non-living thing
In terminology, non-living thing, as compared to a living thing, is an obsolete defunct religio-mythology based term
referring to a thing previous thought to be not-alive (or non-living) as the property of "life" does not exist, e.g. see:
life does not exist or defunct theory of life, neither does its antonym.

Overview
In 330BC, Aristotle, supposedly, situate the view that a non-living thing, as compared to a living thing, is a thing that
does not have a soul. [1] In the 1930s, the virus debate erupted, during which time, and after, people could not figure
out whether a virus was a living thing or a non-living thing, being that it is a crystal of sorts that has the ability to
reproduce in plants and animals; some in modern times confusedly state that a virus is “on the borderline between
living and non-living things” (Ѻ); that a “virus is a non-living thing outside of a living cell, but a living thing when it is
inside of the cell.” (Ѻ)
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Nonspontaneous reaction
In chemistry, a nonspontaneous reaction, as contrasted with a spontaneous
reaction, is a chemical reaction that under normal conditions will not
progress in the forward direction as written because it is not energetically
favored, according to the restrictions of the Lewis inequality for natural
processes, but can be made to proceed if it is coupled to a driving energy
source, such as another strongly exergonic spontaneous reaction mixed into
the system.
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Nordholm, Sture

Generic depiction of a nonspontaneous
reaction: showing that free energy
increases as the reaction progresses on
going to products, the products
becoming more unstable, energetically,
as compared to the reactants. [1]

In hmolscience, Sture Nordholm (1944-), or "Karl Sture Jö rgen Nordholm", is a Swedish
physical chemist noted, in human thermodynamics, for his “In Defense of
Thermodynamics: an Animate Analogy”, wherein he argues, frankly, that the
thermodynamics and physical chemistry of atoms and molecules can be scaled up to
explain human interactions, therein explicitly stating the extrapolate up approach,
which he rightly comments will seem heresy to some.

Overview
In 1997, Nordholm, in his Journal of Chemical Education article “In Defense of
Thermodynamics: an Animate Analogy”, outlined the subject that he called "animate
thermodynamics", arguing to the effect that because thermodynamics describes what
drives inanimate behavior, as in “which processes will spontaneously occur and
towards what equilibrium conditions they strive”, that it might also apply to the
explanation of what drives economic behavior in humans. [1] The article concludes
with eight homework problems. The following is an extract of his paper: [2]
“The thought that the dry and forbidding discipline of thermodynamics could be applied to that most theory-defying
of all applications, human behavior, may be staggering, and perhaps heresy to some. After all, the purity and
precision of thermodynamics has been maintained on the strength of its validity only as a collection of limiting laws
for infinitely large systems undergoing infinitely slow changes. However, the interest in thermodynamics has always
been based on the great relevance for finite real systems undergoing changes that are fast on our everyday time scale
and slow only on the microscopic time scale of atomic motion. Thus we are merely extending the beam of insight
from the lifeless behaviors of inanimate matter to the vivid complexities of human behavior. In the final analysis this
far-reaching analogy rests on the fact 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 the complexity of the systems and their
behavior.”
In his outline theory, Nordhom goes on to equate energy with wealth, kinetic energy with cash, potential energy with
property, and entropy with freedom.

Education
Nordholm completed his PhD in in 1972 with a dissertation on “Nonlinearity and Fluctuations in Microscopic
Transport Theory” at the University of Maryland.

See also
● Chemical Thermodynamics in the Real World
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Nørretranders, Tor
In hmolscience, Tor Nørretranders (1955-) is a Danish science author noted, in human
thermodynamics, for his 1991 book The User Illusion: Cutting Conscious Down to Size,
wherein he attempts to explain consciousness in terms of thermodynamics and an
external force type theory or argument.

Overview
The gist of Norretrander's consciousness theory seems to be captured by Irish physicist
James Maxwell's 1879 final year comment, supposedly in regards to "who" actually
wrote his famous "Maxwell's equations" of electrodynamics (Boltzmann having stated
that he thought them to have been written by a god), to Irish theological editor Fenton
Hort, that: [1]
“What is done by what is called myself is, I feel, done by something greater than myself
in me.”
This comment, according to Norretranders, has roots in Maxwell's 1856 poem, written shortly after his father's
reaction end, wherein he states:
“Powers and thoughts within us, that we/know not, till they rise/Though the stream of conscious action from where
the/Self in secret lies.”
Which, in turn, seems to find corroboration in Maxwell’s famous 1847 (age 16) comment that:
“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.”
(add discussion)

Thermodynamic depth
In his 2002 The Generous Man: A Natural History of the Trouble Image Gives, he outlines an evolutionary psychology
interpretation of thermodynamic depth, loosely translated as the thermodynamic measure of the unspoken signals
associated with the energetic value and history of the cost of producing a given product, such as the peacock’s tail or
a classic poem, and sexual attraction. [2] Nørretranders’ books and lectures in the last few years have primarily been
focused on science and its role in society, often with Nørretranders' own advice about how society should integrate
new findings in science. He is currently the adjunct professor of the philosophy of science at Copenhagen Business
School, a position he has held since 2003.

Note
A noted downside of the Norretrander's consciousness theory, is that it is crouched in information theory
thermodynamics (information theory + thermodynamics).

Quotes | Cited
The following are quotes employed by Norretranders:
“The atoms that are in the brain are being replaced; the ones that were there before have gone away. So what is this
mind of ours: what are these atoms associated with consciousness? Last week’s potatoes! They now can remember
what was going on in my mind a year ago—a mind which has long ago been replaced. The think I call individuality is
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only a pattern or dance, that is what it means when one discovers how long it takes for the atoms of the brain to be
replaced by other atoms.”
— Richard Feynman (1955), “The Value of Science”; on turnover rate [3]
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Norton, Charles
In human chemistry, Charles Norton (1827-1908) was an American editor noted for []

Overview
In 1887, Norton was the editor of Correspondence between Goethe and Carlyle, the
collection of correspondences between Goethe and Thomas Carlyle who contacted
Goethe in 1824, after becoming enamored with German philosophy from his reading of
famous book on Germany by Germaine Stael (1766-1817). [2]

James Lowell?
Of note, American English literature professor Eugene Murray (1927-1995), in his 1968
article “‘Elective Affinity’ in The Revolt of Islam”, attributes [possibly; check] the "men
are not chemical substances" (Mary Shelley, 1939) quote [misattributed, tentatively, by
Thims in 2012 to Norton] to American romantic writer James Lowell (1819-1891). [3]
Lowell, if the above quote was by him, would have been age 36 at the time, which
would seem more reasonable of an age for a man to be making such a discernment. Murray's citation, however, may
be a misattribute, as the “Memoir of Shelley”, in which the above quote is found, is listed in the 1855 addition as
being written by Norton? Though, on the other hand, in The Complete Writings of James Russell Lowell, which seems
to have been edited by Norton, Lowell’s essay on John Milton speaks about the rule of elective affinities of opposites:
[4]
“Speaking of Mary Powell, he says, ‘We have no portrait of her, nor any account of her appearance; but on the usual
rule of the elective affinities of opposites, Milton being fair, we will vote her to have been dark-haired.”
More research will have to be done on the actual source of the "men are not chemical substances" quote [Update
(2015): the "men are not chemical substances" was written in 1839 by Mary Shelley in her "Memoir of Shelley" on
the chemical philosophy of relationships, love, and marriage of Percy Shelley.
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Not applicable view
In beliefs, not applicable view, similar to the "unbridgeable gap"
mindset, as contrasted with the applicable view (e.g. Norman
Dolloff), refers to position that thermodynamics does not apply
to humans, in short.

Overview
The "not applicable view" is the view, held by many, that that
thermodynamics and or the laws of thermodynamics do not
apply to humans, and or to living organisms, in general; a logic
held in spite of the generally held, long-standing position that
thermodynamics governs the operation of every material body
and system in the universe:
“Gentle mathematicians and physicists still cling to their laws of
thermodynamics, and are almost epileptic in their convulsive
assurances that they have reached a generalization which will
hold good. Perhaps it will. Who cares?”

to

— Henry Adams, June letter, 1903 [20]

The second law in particular being the supreme law (Eddington,
1928) of nature. In short, the "not applicable view" is the
unwieldy position, held by some, that humans (or social systems
of humans), in some way or another, are exempt (or above the
law) from the regulation the first and second law of
thermodynamics. While some of this objection can be directly
scratched-off as a religious objection (e.g. William James, John
Wójcik, etc.), objecting per the belief that humans have souls,
spirits, or karma, or life, etc., beyond the auspices of measurable
science, others are more difficult to discern, in regards to
objection.

James
In 1909, supposedly with “one foot in the grave”, a few months
before his end, American psychologist William James, in
objection to the history thermodynamics theories of his Harvard
colleague Henry Adams, commented his opposition opinion: [8]
“The ‘second law’ is wholly irrelevant to ‘history’—save that it
sets a terminus—for history is the course of things before the
terminus.”
(add discussion)

In 1824, French physicist-engineer Sadi Carnot initiated
the general subject of the phenomena of the
production of motion by heat, from the sufficiently
universal point of view, as follows:
“[Thermodynamics] is the study of the principles and
laws behind the phenomenon of the production of
motion by heat, considered from a sufficiently general
point of view, applicable to not only steam engines, but
to all imaginable heat engines, whatever the working
substance and whatever the method by which it is
operated.”
The key word here is "whatever" and as long as the
working substance (system or body) in question,
whatever it may be, is not a human or a system of
humans (social system), people generally do not object
to the view that the laws of thermodynamics govern
the universe, but when applied to humans (human
thermodynamics) personal bias comes immediately to
the fore, and many will argue, adamantly and fervently,
for all sorts of difficult to discern reasons (e.g. religious,
philosophical, conflicting belief systems, etc.), that
thermodynamics does not apply to the governance,
regulation, evolution, and or behavior humans.

Carrell
In 1939, French surgeon and biologist Alexis Carrel commented his view that: [9]
“The second law of thermodynamics, the law of dissipation of free energy, indispensable at the molecular level, is
useless at the psychological level. As much importance should be given to feelings as to thermodynamics.”
(add discussion)

du Nouy
In 1942, French-born American mathematician, biophysicist, and religious philosopher Pierre Lecomte du Nouy’s used
a Boltzmann-stylized statistical view of thermodynamics, to argue that the second law does not apply to humanity
and that God is synonymous with anti-chance; in particular, he stated: [1]
“Obviously, Carnot-Clausius law, sometimes called the second law of thermodynamics, does not apply to living
organisms.”
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(add discussion)

Bowlby
In 1969, in objection to the psychological thermodynamics work of Sigmund Freud, English developmental
psychologist John Bowlby commented:
“Nor is it to be supposed that the principle of entropy apples to living as it does to non-living systems.”
(add discussion)

Prigogine
In his 1977 Nobel Lecture “Time, Structure and Fluctuations”, Belgian chemical thermodynamicist Ilya Prigogine
opened to the following view: [10]
“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.”
(add discussion)

Simon
In 1981, American economist Julian Simon commented that in regard to the second law in
relation to human activity and economics that: [12]
“The notion of entropy, in the large, is entirely irrelevant to us.”
(add discussion)

Zolotas
In 1981, Greek economist Xenophon Zolotas argues that: [14]
“If it were eventually possible for man to put to use other forms of energy (solar, Aeolian,
etc.), which by their nature are virtually unlimited, the entropy law would be practically irrelevant, since the
economic process would occur as part of an open system.”
(add discussion)

Gilider
In his 1981 and 2000 publications, American political scientist George Gilder advocated the
view that: [13]
“Gone is the view of a thermodynamic world economy, dominated by natural resources
being turned into entropy and waste by human extraction and use … the key fact of
knowledge is that it is anti-entropic: it accumulates and compounds as it is used …
Concerning the microcosm, the mind transcends every entropic trap and overthrows matter
itself. Through learning, civilization defies the thermodynamic laws of decline and fall.”
(add discussion)

McCauley
In 2003, American physicist and econophysicist Joseph McCauley, founder of the
Econophysics department at the University of Houston (see: thermodynamics education), in
his “Thermodynamic Analogies in Economics and Finance: Instability of Markets” (see:
financial thermodynamics), argued that: [15]
“Real financial markets cannot behave thermodynamically.”
Likewise, in 2011 he corroborated this with his opinion that: [16]
“Thermodynamics is impossible in economics.”
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(add discussion)

Sanville
In 2005, American computational chemist and quantum molecular dynamics researcher
Edward Sanville commented: [7]
“Of course, human beings obey the laws of thermodynamics like everything else in the
universe, but the Gibbs free energy equation [ΔG = ΔH – TΔ] only [can be used] to describe
large systems of microscopic particles; [and cannot be applied] to analogous situations
between human beings, just because the everyday and scientific words involved happen to
correspond (in English).”
(add discussion)

Anon | Wikipedians
In 2005, Wikipedian The Literate Engineer, a civil engineering intern, commented: [15]
“I admit, open systems do exist and can be described with thermodynamics; nonetheless, their application to group
dynamics is a major stretch, and modeling human relationships on them involves all sorts of unstated assumptions,
for instance that a state function (like Gibbs free energy) even applies. Or that they're spontaneous.”
In 2005, Wikipedian Ten of All Trades, with a BS in physics and chemistry and a PhD in biology and biophysics, stated
his view that: [16]
“Thermodynamics isn't meant to describe human relationships.”
(add discussion)

Wojcik
In the 2006 Rossini debate, American physical chemistry professor John Wójcik commented: [6]
“Worst of all, there is some danger that chemical thermodynamics will have ascribed to it a power that it simply does
not have, namely, the power to explain the human condition.”
(add discussion)

Moriarty
In 2009, after being told (by Libb Thims) that an arrangement of students in a field has a
measurable entropy and that the original view of thermodynamics, according to Gibbs
(1876), is that “the comprehension of the laws 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.’ A society is one such material system. If you think that you are exempt from
these laws, that is your prerogative”, Irish thermal physics professor Philip Moriarty went on
to argue that you cannot say that a particular arrangement of students has a
thermodynamics entropy (see: Moriarty-Thims debate) and moreover that:
“Your thesis is that the laws of thermodynamics ‘govern human existence’ is a grossly
misleading understatement. Your thesis (such as it is) is that there are quantum mechanical,
chemical bonds between humans which can give rise to ‘human reactions’ and that there are
enthalpic/entropic contributions to a human’ free energy function (see: human free energy). This is delusional and
based on fundamentally nonsensical premises.”
— Philip Moriarty (2009), Moriarty-Thims debate (post #61), Sep 8

Moreover:
“Where did Gibbs say that ‘a society is one such material system’? He didn’t –that is your particular (incorrect)
reading of the application of thermodynamics.”
In response to this comment, YouTube user PenguinJin commented to Moriarty:
“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.”
To this, Moriarty offered the following terse reply:
“The main points are:
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(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.”
Moriarty, to summarize his views, also offered the following in-video interview statement: [4]
“Concepts of entropy [only] apply to gas molecules; you cannot say that a particular arrangement of students has a
thermodynamic entropy.”
(add discussion)

Anon | Student
In 2010, following a lecture by American electrochemical engineer Libb Thims on an introduction to human
thermodynamics to bioengineering students at a Chicago university, to exemplify, one student commented, in rather
overtypical and frank style of American homogenized belief system rhetoric, in written response: [18]
“I believe thermodynamics can only function in man-made things: mechanical devices (such as vehicles), combustion,
politics, and stuff. However, things like morals and love go far beyond thermodynamics. It can perhaps be argued to a
certain point that thermodynamics can explain these phenomena. But if thermodynamics can’t even be fully
explained in the physical body, how can it explain the mind and the soul.”
(add discussion)

Motl
In 2010, Czech-American theoretical physicist, black hole thermodynamicist, and former
Harvard professor Lubos Motl commented: [2]
“You've got to realize the blatant absurdity of trying to model the laws governing human
relationships using the rules of thermodynamics, a set of rules that only apply at a molecular
level. Human beings are not molecules, they are composed of molecules, but we aren't giant
molecules. Human relationships are governed mostly by human psychology. I can only
assume you're senile or crazy to believe this nonsense.”
(add discussion)

Grannell
In 2011, Irish atheist biochemistry student Ryan Grannell commented: [3]
“This is all just a horrendous analogy. Chemical laws apply to humans, but our behavior is
more complex than something that can be modeled with a couple of thermodynamic
equations. A + B → AB is just a preten ous way of sta ng something we already know; it tells
us absolutely nothing new.”
(add discussion)

Ulanowicz
In 2011, American chemical engineer and ecological thermodynamicist Robert Ulanowicz,
noted for his three decades worth of work on his free energy themed “ascendency” model of evolution (see: ontic
openness), commented rather paradoxically his stern opinion that: [11]
“Entropy or entropy-related measures (such as free energy) should *not* be invoked for living systems!”
(add discussion)
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Prausnitz
In 2013, American chemical engineer and molecular thermodynamicist John Prausnitz
commented the following, in response to a query made by American electrochemical
engineer Libb Thims about the fit of a possible "two cultures department" at the University of
California, Berkeley: [19]
“I don't know what the Rossini debate is but I hope to find out. [The] idea for a department
for teaching two cultures would not be appreciated at Berkeley. In the social sciences and in
some humanities, thermodynamics may be useful as an analogy, as a suggestion for looking
at a problem (e.g., information theory) but beyond that, I see little use of thermodynamics
outside [physical] science.”
(add discussion)

Discussion
See also: Unbridgeable gap

(add)
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● Petre Trisca
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● Philip Mirowski
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● Granville Sewell
● Tominaga Keii

● Human thermodynamics
(objections to)
● Detractors
● Libb Thims (attack)
● Human chemistry (objec ons to)
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In phenomena, not seeing the forest, or
"forest blind", is a figure of speech referring to
individuals who being extensively
knowledgeable about divisions of modern
knowledge—the trees—are not able to grasp
or see the big picture—the forest—in respect
to the overall picture of who the various
branches of knowledge fit together to
comprise one nature.

Overview
The following quote seems to well-capture the
issue, in respect to the origin of the blindness
effect:
“The trend towards the already mentioned
diversified society of ‘specialists’ and the
related danger of narrower way of thinking
A parody rendition of Israeli chemist Addy Pross' perspective that he and
(idiot savant) necessarily leads to a growing
helplessness of the individual. Related to this American complexity theorist Stuart Kauffman "see so many trees", such as
catalysis, synthetic biology, RNA, metabolic pathways, DNA, molecular
is a growing blind belief in science. Since
machinery, ATP, biosynthesis, etc., but that he and Kauffman "have no real
Leibnitz, probably the last universal genius, we view of the forest" which is solution to the question "what makes a cell
know more and more about a shrinking area
alive?" [2]
of knowledge. Biology and physics, chemistry
and medicine are divided already today into dozens of individual disciplines, which like a ‘hydra’, keep dividing into
other individual disciplines.”
— Hans-Wolff Graf (1995), “We Need a New World View” [1]

Thinkers who are unable to see the forest, or rather those unwilling to become polymathic, or those who spend too
much time spent specializing in a narrower field or narrower way of thinking, might well be classified as "tree
theorists", as compared to, conversely, "forest theorists" who tend to be after a vision of the big picture view of
nature.

What is life? | Example
The following is a related quote by Israeli chemist Addy Pross, in commentary about statements from Stuart
Kauffman's 2000 Investigations, about not being able to see the forest: [2]
“We see so many trees, yet we have no real view of the forest.”
— restatement of Kauffman’s 2000 “life remains shrouded from view” perspective

The issue here is that Kauffman and Pross have many “trees” (molecular machinery, metabolic pathways, membrane
biosynthesis, molecular biology, etc.), to look at and study, but they cannot see the “forest” (or as Kauffman states:
“what makes a cell alive is still not clear to us”). The forest that they cannot see in this case is the defunct theory of
life and subsequent life terminology upgrades—a very difficult forest to see, to say the least.
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Human chemical thermodynamics | Crank theory
or trees not seen?
For many a modern scholar abruptly put in contact with
human chemical thermodynamics, a combination of "ships
not seen" and "forest not seen" are common mental vision
problems, possibly reaction symptoms akin to someone with
what might be called intellectual color blindness: not able to
see the meaning of formulas and equations directly in front
of them. The following 2011 reaction commentary by Irish
openly atheist biochemistry student Ryan Grannell is an
example of someone not able to "see" through to the
immensity of what results when one applies chemical
thermodynamics to humans in their behaviors,wherein
relationship formations and changes are described as
chemical reactions and their nature quantified via free
energy changes:
“This is all just a horrendous analogy. Chemical laws apply to
humans, but our behavior is more complex than something
that can be modeled with a couple of thermodynamic
equations. A + B → AB is just a preten ous way of sta ng
something we already know; it tells us absolutely nothing
new.”

Non-crank

Crank or prophet?

In 1995, American historian John Diggins incorrectly
classified American physical science historian Henry Adams
(IQ=195), noted for his 1885 social chemistry of human
molecules in relationships theory, for his 1895 first and
second laws of thermodynamics applied to the rise and fall
of civilizations, and for his 1909 phase rule applied to
history—whose two cultures genius is near to on par with
that of Goethe (IQ=230)—as “more of a crank than a
prophet”, which is but the result of the growing
dividedness and fragmentation of the body of modern
knowledge, the totality of which few are able to presently
hold in one mindset. [3]

The newcomer to this new point of view will often times be quick to label the theory as "crackpottery" and the
theorist as a "crank", an example of which being when in 1995 American historian John Diggins penned an entire
chapter on American physical science historian Henry Adams (IQ=195) and his physical history theory, after which he
classified Adams as follows: [3]
“On the matter of science, consensus of conventional wisdom in Adams scholarship regards him as more of a crank
than a prophet.”
Adams' physical history theory is comprised of firstly his 1885 social chemistry of human molecules in relationships
theory, which would seem to be likely have been culled, in seed idea, from his nine years spent in Germany and
England, 1859 to 1867, where he became acquainted with the works of Goethe, Schiller, and Voltaire, and hence
likely the 1798 Goethe-Schiller discussion on human chemical theory (see: Goethe timeline). [4] Adams' personal
library, in latter years, likewise, contained a large number of books in French and German on science, with, as Diggins
notes, contained penciled queries written in the page margins on the author's description of things such as the: [3]
“Flow of electric current or the behavior of molecules or the gravitational relation of the moon to terrestrial waves."
Why would a history professor be studying current flow, molecular behavior, and gravitational influence on lunar
induced tidal waves? The answer is that Adams correctly considered people to be "molecules" hence a study of
"molecular behavior" is the key to the understanding of human behavior and hence the nature of human history—
though, to note, he got the specific term “human molecule”, not from, it seems, Goethe and Schiller, but from his
1873 reading of a review of French philosopher Hippolyte Taine's 1869 On Intelligence, wherein people are referred
to as molecules, specifically, according to Taine, as follows:
“The historian notes and follows the general transformations presented by a certain human molecule, or a certain
peculiar group of human molecules; and, to explain these transformations, he writes the psychology of the molecule
or its group.”
Secondly, human molecular behavior theory aside, Adams' physical history theory is comprised also of his 1895 first
and second laws of thermodynamics applications to the explanation of the rise and fall of civilizations, and thirdly his
1909 phase rule, culled from his reading of the chemical thermodynamics work of American engineer Willard Gibbs,
applied to history. In this respect, Adams' two cultures mindset genius is near to on par with that of Goethe (IQ=230).
American physical science historian Morris Zucker, noted for his 1945 Adams-inspired 1,764-page "historical field
theory", pure and applied, might be the only comparable example of genius near to that of Adams, in this regard.
Hence, to conclude, Diggins, like many modern scholars caught up in the "consensus of conventional wisdom", is an
example of one not able to see the forest amid the trees.
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A more recent example is American neurological
anthropologist Terrence Deacon, noted for his 2011
emergent chemical teleology theory, who in 2013 classified
American electrochemical engineer Libb Thims as a "wacko"
as follows:

Non-wacko
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Wacko or prophet?

“Libb Thims [is] self-published wacko angry at the world for
not taking his theories seriously.”
Here, the issue at hand is verbatim to that of Diggins
classifying Adams as more of a crank than a prophet. Thims is
near duplicate in mindset to Adams. Not only has Thims
In 2013, American neurological anthropologist Terrence
penciled in notes on the flow of electric current, but he
Deacon called American electrochemical engineer Libb
obtained a degree in electrical engineering; not only has
Thims and his Goethean-Adams based chemical
penciled in noted on the behavior of molecules, but he
thermodynamics of human molecules point of view as
"wacko", seemingly believing, conversely, in his "consensus
obtained a degree in chemical engineering, not only has
of conventional wisdom" mindset, that his own emergent
Thims studied the gravitational relation of the moon to
chemical teleology is the correct view point and solution to
terrestrial waves (e.g. one of Thims favorite books is Arnold
the question of desire, purpose, and intentional feelings in
Lieber's 1996 How the Moon Affects You); not only does
modern philosophies of mind debates.
Thims consider people to be molecules, but he was the
second person to independently calculate the human molecular formula and the first to write a book (The Human
Molecule, 2008) on the history of the human molecular hypothesis; not only has Thims theorized about the first law
and second law, through the chemical thermodynamics works of Willard Gibbs, applied to humans, historically,
presently, and futuristically, but he is presently attempting to write the first textbook on Chemical Thermodynamics:
with Applications in the Humanities, something that has never been done before. Deacon, like Diggins, is an example
of one caught up in the "consensus of conventional wisdom" and thus not able to see the forest amid the trees.

See also
● Glass walls
● Ships not seen
● Reverse engineering
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In famous publications, Note to Chapter 6 is an
appended two-page section to chapter six
“Order, Disorder, and Entropy” of Austrian
physicist Erwin Schrodinger’s famous 1944 book
What is Life?, wherein he responded to doubt
and opposition from his physicist colleagues to
his thermodynamics-based definition of life as
something that “feeds on negative entropy”, in
which he stated that had he been catering his
lecture to them alone, he would have let the
discussion turn on free energy, but that he
judged the topic too difficult for a lay audience.
The famous opening response statement is as
follows: [1]
“The remarks on negative entropy have met
with doubt and opposition from physicist
colleagues. Let me say first, that if I had been
catering for them alone I should have let the
discussion turn on free energy instead.
To upgrade this, as modern physical chemistry
sees things, he should have let the discussion
turn not simply on "free energy", which as many
(such as Ilya Prigogine) have bantered on
incorrectly about, could imply Helmholtz free
energy, but correctly on Gibbs free energy,
which is the correct thermodynamic potential
for isothermal isobaric systems (which are the
type of processes, animate or inanimate, seen
going on about the surface of the earth).
Schrodinger goes on to clarify:
“It is the more familiar notion in this context.
But this highly technical term seemed
linguistically too near to energy to make the
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. It happens to be
precisely the thing on which Boltzmann's
original argument turned.”
Schrodinger goes on, as shown adjacent, to
mention the objections given by an "S. Simon"
and also to mention van't Hoff's law.

Butler

Austrian physicist Erwin Schrodinger's 1944 Note to Chapter 6 which he
had to append to his book chapter after taking heat from his fellow
colleagues for his remarks on "negative entropy", in which he said he
should have let the discussion turn to free energy. [1]

English physical chemist and chemical thermodynamicist John Butler, in his 1946 article “Life and the Second Law of
Thermodynamics”, gave his opinion that: [2] [Schrodinger’s view that] “an organism feeds on negative entropy” [is a]
“picturesque if somewhat inaccurate language”. Butler, conversely, stated that: “a majority would probably be found
in favor of the view that any local increase of ‘free’ energy is compensated by a greater amount of dissipation
elsewhere.” This alternative statement (see also: local entropy decrease), however, has issues in its own right.

Pauling
In his 1989 memorial chapter “Schrodinger’s Contribution to Chemistry and Biology”, American chemical engineer
Linus Pauling (1901-1994) probably gives one of the harshest critiques of Schrodinger’s overall ideas on the
thermodynamics of life. Pauling, after telling how much respect he had for Schrodinger for his work in quantum
mechanics (particularly for his Schrodinger equation), begins his rip into Schrodinger's What is Life? lecture with the
following mock:
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“In his discussion of ‘negative entropy’ in relation to life, he made a negative contribution.”
Pauling, then, after quoting Schrodinger’s two main excerpts about “keeping aloof” and “feeding on negative
entropy”, continues:
“When I first read this book, over 40 years ago, I was disappointed. It was, and still is, my opinion that Schrodinger
made no contribution to our understanding of life.
Several physicists and biologists with whom I have discussed this question have disagreed with me. When I asked
what the contribution made by Schrodinger to our understanding of life is, each answered essentially by saying that
Schrodinger showed that life is negative entropy, that living organisms utilize entropy in a way different from nonliving matter.
I have not had the opportunity to discuss this matter with a physical chemist, a person with a good
understanding of the great work by J. Willard Gibbs on chemical thermodynamics. I am sure that he or she would
agree with me.
Schrodinger’s discussion of thermodynamics is vague and superficial to an extent that should not be tolerated
even in a popular lecture. In the discussion of thermodynamic quantities it is important to define the system. When
he is writing about a change in entropy of the system, Schrodinger never even defines the system. Sometimes he
seems to consider that the system is a living organism with no interaction whatever with the environment; and
sometimes it is a living organism in thermal equilibrium with the environment; and sometimes it is the living
organism plus the environment, that is the universe as a whole.”
Pauling then goes on to discuss the Note to Chapter 6 and his views on spontaneous reactions. [3] All-in-all, this is a
fairly excellent review by Pauling and in effect highlights the general ignorance in the modern-day science community
that is only glimpsed by a rare few minds, such as Pauling, able to grasp not only all of modern science, but to have an
acute awareness of what it means to have a "good understanding of the great work by J. Willard Gibbs", as Pauling
put it.

Perutz
In 1987, Austrian-born English molecular biologist Max Perutz (1914-2002), in his memorial chapter (following
Pauling), entitled “Erwin Schrödinger's What Is Life? and molecular biology”, also laid into Schrodinger. Perutz
commented, in short, that: [4]
“We live on free energy and there [is] no [need] to postulate negative entropy.”
This, however, has issues with it as well; which can be attributed to the fact that Perutz had a less than rigorous
background in the hard physical sciences (chemical thermodynamics in particular), as Pauling, a chemical engineer
and and quantum chemist, did.

Thims
The final page of American electrochemical engineer Libb Thims' 824-page textbook Human Chemistry ends with a
discussion of Schrodinger's Note to Chapter 6, and to summarize the bulk content of the previous 824-pages, states:
[5]
"Herein, in Schrodinger's own words, we have let the discussion turn on free energy."

Dated added
The original public lecturing occurred in 1943. [6] Ecological economists Kozo Mayumi and Mario Giampietro seem to
indicate that the note was added in either the 1945 edition or the combined reprint 1967 edition. [7]

References
1. Schrodinger, Erwin. (1944). What is Life? (§Note to Chapter 6, pgs. 74-75). Cambridge University Press.
2. Butler, John A.V. (1946). "Life and the Second Law of Thermodynamics" (abs), Nature, 158: 153-154.
3. Pauling, Linus. (1989). “Schrodinger’s Contribution to Chemistry and Biology”, in: Schrodinger: Centenary
Celebration of a Polymath (§18, pgs. 225-). Cambridge University Press.
4. (a) Perutz, Max. (1987). “Erwin Schrödinger's What Is Life? and molecular biology”, pp. 234–251 in Schrödinger:
Centenary Celebration of a Polymath, edited by C. W. Kilmister. Cambridge University Press, Cambridge.
(b) Max Perutz – Wikipedia.
5. (a) Thims, Libb. (2007). Human Chemistry (Volume One). Morrisville, NC: LuLu.
(b) Thims, Libb. (2007). Human Chemistry (Volume Two) (§What is Life?, pgs. 700-701). . Morrisville, NC: LuLu.
6. Schrödinger’s scripture "What is Life?" was based on a course of public lectures delivered under the auspices of the
Dublin Institute for Advanced Studies at Trinity College, Dublin, in February 1943 and first published in 1944.
7. Mayumi, Kozo and Giampietro, Mario. (2004). “Entropy in Ecological Economics”, in: Modelling in Ecological

3594

Hmolpedia

Economics (pg. 83). Eds. John Proops and Paul Safonov. Edward Elgar Publishing.
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● Dawkins, Richard. (2008). “Erwin Schrodinger from WHAT IS LIFE?”, in: The Oxford Book of Modern Science Writing
(pgs. 249-54; §Note to Chapter 6, pg. 253-54). Oxford University Press.

Nuclear
family
In human chemistry, nuclear
family is a chemical aphorism
(or chemical
anthropomorphism) wherein
the concept of the nucleus is
used as a model or metaphor
of the essential core of the
human family, generally a pair
of parents plus one or more
orbiting children, just as the
essential core of an atom is a
pair of nuclides (bound
protons and neutrons) plus
one or more orbiting
electrons.

Time
→
(extent)

Left: a human molecular orbital view of the start reaction of the formation of the typical
nuclear family at the day of first meeting of two human molecules, e.g. in their school
orbitals, symbol S, say at about age 21, from American electrochemical engineer Libb Thims'
2007 Human Chemistry; right: an drawing of semi-orbital / semi-Venn diagram / semi-human
chemical bond aspect of the self-visualized existence of a person named Paul, from American
psychologist Ruthellen Josselson's 1996 book The Space Between Us. [3]

Overview
The term “nuclear family” seems to have drifted into use in the 19th century, as can be found in a number of usages,
following the circa 1846 non-atomic usage of the term “nuclear” meaning “of or like the nucleus of a cell”; after
which following the discovery of the atomic nucleus in 1911 by Ernest Rutherford and his famous gold foil
experiments, the term "nuclear family" transformed from a biological metaphor to a chemical metaphor, as can be
found in number of usages in the decades to follow. [1] The term “nuclear family”, in a dominant sense, is generally
attributed to American anthropologist George Murdock and his 1949 book Social Structure, a term which forms the
title of his opening chapter, in which he states: [2]
“The nuclear family is a social group characterized by common
residence, economic cooperation, and reproduction. It includes adults
of both sexes, at least two of whom maintain a socially approved
sexual relationship, ...”
American electrochemical engineer Libb Thims' 2007 Human
Chemistry textbook was the first to depict the so-called 2.5 child
nuclear family in human molecular orbital theory terms. [3]

References
1. Nuclear – Online Etymology Dictionary.
2. Murdock, George. (1949). Social Structure (nuclear family, 54+ pgs).
Free Press.
3. Thims, Libb. (2007). Human Chemistry (Volume One) (ch.9: Human
Molecular Orbitals, pgs. 247-95). Morrisville, NC: LuLu.

External links
● Nuclear family – Wikipedia.

The typical generic idea or conception of the
nuclear family: one child and two parents.

Number
In science, a number is a type of symbol used for counting and measuring, whose operations are defined by
mathematics.

History
The modern-day concept of numbers is based on the counting system of the ten digits of two human hands, which
evolved into various bone tally mark systems, known to have existed 20,000 years ago.
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The concept of negative numbers, supposedly, were first used in the 200BC Chinese book Nine Chapters on the
Mathematical Art (Jiu zhang suan-shu), in which red counting rods denoted positive coefficients and black rods
negative coefficients.
The symbol zero, , in the form of a small circle with a long overbar, was supposedly first introduced by RomanEgyptian scientist Ptolemy in his 130AD Syntaxis Mathematica.

Human group sizes
In hmol sciences, numbers refers to various group size numbers at which significant patterns emerge in human group
formations and interactions. Some of these are listed below and in the adjacent drop box.
Name

#

Note

Description

Human molecule
(human particle)

1

The unit number for one individual "human molecule" or person considered as
a molecular entity.

Dihumanide
number (A≡B)
(dihumanide
molecule)

2

The number of human molecules in the bound state unit of a marriage or close
relationship.

Nuclear family
number

4.5

Continuity bond
number
(Continuing bond)

12

The number of human molecules in the average 2.5-child nuclear family.
The average number of people in a persons network of connections and
10-15
relationships whose death would leave one truly devastated: people typically
(range)
listing 10-15 names, with the average being twelve. [1]
Number of nomes of ancient Egypt; became the number of gods said to
preside in the judgment hall during the weighing of the soul.

42
Social Avogadro
number

First calculated attempt to develop a "human molar number" (or "hmol")
60

equivalent to Avogadro's number (
sociologist Babics Laszlo (2003).

72

Number of the names of god (Ѻ) according to Athanasius Kircher.

Dunbar number

150

The maximum group size that a system will remain stable, based solely on
interpersonal ties, without overarching established rules and laws (Robin
Dunbar, 1992). [2]

Social network
number

200

The number of people said to exist in a typical person's social network.

Name memory
number

3005,000

The number of people the average person knows by name.

Energy signature
number
(human bond
number)

05,000

The number of total defining "bonds" (human bonds, sexual bonds,
relationship bonds, social bonds, weak ties, strong ties, human chemical
bonds, continuity bonds, etc.) that one person has; whereby it is assumed that
each bond has a quantifiable amount of bond energy, as do all chemical bonds.

), done by Hungarian

60
Laszlo number
Population
number

Soul number
(IQ number)

?

The the tentative name to be assigned to a future number of the "hmol", or
human mole, the basic unit to human chemical thermodynamic calculations,
e.g. entropy (J/K∙hmol), in honor of the first person to make an attempt at
calculating a molar human unit (Babics Laszlo, 2003).

7
billion

The current human population. [5]

81
billion

Number of humans, come and gone, since the migration of humanoids out of
the East African Rift Valley, some 200,000 years ago (as of 2005). The number
crops up in theories and discussions on whether or not a human has a
conserved moral essence or "soul" in the sense of the Ra theology after death
theory of the weighing of the soul. [4] The number also crops up in discussions
of ceiling IQs, in the 200+ range.

2005
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Number of atoms in
See main: Number of atoms in

In science, number of atoms in (something), such as 'one human', 'the earth', 'the sun', 'the galaxy', 'the universe',
among other varieties, is a popular search query. The following table lists some of these atomic counts. [1] The third
column, Exp, shows the old-fashioned calculator shorthand symbol for large numbers, in which E is short for
exponent, in the sense that, for instance, E9 is short for 10E9 which is short for
#

Name

.

Number written out

Exp

Number of
atoms in

1

one

1

2

two

2

3

three

3

hundred

100

E2

thousand

1,000

E3

million

1,000,000

E6

billion

1,000,000,000

(ten)
E9 bacteria
molecules

trillion

1,000,000,000,000

E12

quadrillion

1,000,000,000,000,000

(ten) preE15 aquatic
worms

quintillion

1,000,000,000,000,000,000

E18

sextillion

1,000,000,000,000,000,000,000

E21

(one) small
fish

septillion

1,000,000,000,000,000,000,000,000

E24

Avogadro's
number

octillion

1,000,000,000,000,000,000,000,000,000

(one)
human
E27
molecule
(person)

nonillion

1,000,000,000,000,000,000,000,000,000,000

E30

decillion

1,000,000,000,000,000,000,000,000,000,000,000

E33

undecillion

1,000,000,000,000,000,000,000,000,000,000,000,000

E36

duodecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000

E39

tredecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E42

quattuordecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E45

quindecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E48

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

(one)
earth
E51
molecule
(the earth)

sexdecillion
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septendecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E54

octodecillion

(one) sun
1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000 E57 molecule
(the sun)

novemdecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E60
000

vigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E63
000,000

unvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
the milky
E66
000,000,000
way galaxy

duovigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E69
000,000,000,000

tresvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E72
000,000,000,000,000

quattuorvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E75
000,000,000,000,000,000

quinquavigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E78
000,000,000,000,000,000,000

sesvigintillion

the
1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E81 observable
000,000,000,000,000,000,000,000
universe

septemvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E84
000,000,000,000,000,000,000,000,000
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See also
● Floating magnets experiment
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Number of atoms in
In science, number of atoms in (something), such as 'one human', 'the earth', 'the sun', 'the galaxy', 'the universe',
among other varieties, is a popular search query. The following table lists some of these atomic counts. [1] The third
column, Exp, shows the old-fashioned calculator shorthand symbol for large numbers, in which E is short for
exponent, in the sense that, for instance, E9 is short for 10E9 which is short for
#

Name

.

Number written out

Exp

Number of
atoms in

1

one

1

2

two

2

3

three

3

hundred

100

E2

thousand

1,000

E3

million

1,000,000

E6

billion

1,000,000,000

(ten)
E9 bacteria
molecules

trillion

1,000,000,000,000

E12

quadrillion

1,000,000,000,000,000

(ten) preE15 aquatic
worms

quintillion

1,000,000,000,000,000,000

E18

sextillion

1,000,000,000,000,000,000,000

E21

(one) small
fish

septillion

1,000,000,000,000,000,000,000,000

E24

Avogadro's
number

octillion

1,000,000,000,000,000,000,000,000,000

(one)
human
E27
molecule
(person)

nonillion

1,000,000,000,000,000,000,000,000,000,000

E30

decillion

1,000,000,000,000,000,000,000,000,000,000,000

E33

undecillion

1,000,000,000,000,000,000,000,000,000,000,000,000

E36

duodecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000

E39

tredecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E42

quattuordecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E45

quindecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E48

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

(one)
earth
E51
molecule
(the earth)

sexdecillion
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septendecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

E54

octodecillion

(one) sun
1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000 E57 molecule
(the sun)

novemdecillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E60
000

vigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E63
000,000

unvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
the milky
E66
000,000,000
way galaxy

duovigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E69
000,000,000,000

tresvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E72
000,000,000,000,000

quattuorvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E75
000,000,000,000,000,000

quinquavigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E78
000,000,000,000,000,000,000

sesvigintillion

the
1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E81 observable
000,000,000,000,000,000,000,000
universe

septemvigintillion

1,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
E84
000,000,000,000,000,000,000,000,000

(add discussion)

Multiverse
At the high end of the hypothetical estimates and speculative theories is the idea that the observable universe is
connected to other 'parallel universes', possibly via wormholes (or other contrivances), such that the total set of
parallel universes make up what is called the 'multiverse', of which one estimate indicates that at most there could be
the following number of parallel universes: [2]
= number of parallel universes
which multiplied by the number of estimated atoms in our observable universe, indicates that there could be the
following number of atoms in the multiverse:

or, using round-off, about:
= number of atoms in the multiverse (hypothetical)

Human molecule
In the English textual context, one would say that one person or one human molecule is comprised of an octillion
atoms, of twenty-six types of 'active' elements.
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1. Thims, Libb. (2008). The Human Molecule (preview) (Google Books). Morrisville, NC: LuLu.
2. Zyga, Lisa. (2009). “Physicists Calculate the Number of Parallel Universes”, Physorg.com, Oct. 16.
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● Names of larger numbers – Wikipedia.
● Number of atoms in the human body – NumberOf.net.

Nun
In religio-mythology, Nun or Nu is the
primordial land mound and god combined that
arose from the chaos or flood of beginning out
of which the sun god Ra was born bursting
forth into the sky, bringing the first light to the
world. Nun is often depicted holding aloft the
solar boat or the sun disc. [1]

History
See main: Religio-mythology transcription and
syncretism

Nun originated in the 3100BC Heliopolis
creation myth of a land mound arising
following the original flood a theory based on
the annual 120-flood cycle of the Nile river, at
the end of which a fertile black soil called keme
A depiction of the Nun to Ma-Nu to Noah conceptual evolution.
(pronounced 'chem') is left behind in the
receding water. Hence, similar to the observed
flood cycle of the Nile, it was hypothesized that there was one great primordial flood out of which a land mound
arose, out of which the sun was born.
This soon became known as the Ennead cosmogony (group of nine) or the Heliopolitan Ennead, in which Nun is
perceived as transcendent at the point of creation alongside Atum the creator god, who then self-creates two
progeny gods: Shu (air) and Tefnut (moisture), who then create two progeny gods: Geb (earth) and Nut (heaven),
who then create four progeny gods: the 'good' pair Osiris and Isis and the 'bad' pair Seth and Nephthys: [3]

(add summary)

Father of Ra
The name of this sun or sun god came to be known as Ra, the son of Nun. Ra eventually came to be seen as the
original progenitor of all life, hence the "father" to all humans, where after the full name of Ra was written in
Hieroglyphics as:
Father Ra son of Nun (e.g. father Tom son of Steve)
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In the sense that the prefix Ab- or B- meant "father" and the suffix -ham or -hma, meaning keme (or black land),
pronounced chem or ham, the name Father Ra son of Nun became rewritten in the B-ra-hma-ic theologies (20% of
modern religions) and Ab-ra-ham-ic theologies (53% of modern religions) as:
B - Ra - ham (B-ra-hma)
AB - Ra - ham (Ab-ra-ham)
although the original Egyptian association became lost or discarded through syncretism, although not enough to have
covered up the overlap in stories of the latter two versions of the character (sister-wife issue, sacrifice of son faith
test, Ma-Nu/Noah flood forefather, etc.) In the scheme of the Hermopolitan Ogdoad (Hermopolis, 2400BC) theory,
Nun was coupled to the primordial goddess Naunet, the pair epitomizing the primordial abyss, and Ra became a
syncretism with the fire god Atum, called Re-Atum.

Noah | Ma-Nu
The primordial flood-then-land aspect of Nun became reformulated in the Hindu-Buddha version as the flood god
Ma-Nu. The primordial flood-then-land aspect of Nun became reformulated in in later Judea-Christian-Islam version
as a man named Noah, a person who built an ark before the flood and landed on a mound after the flood, releasing
three birds, at 40-day intervals, on the third day of which (120-days) the sun rose (just as in the original Egyptian
version a bird burst forth from the land mound Nun carrying the sun on its head into the sky; later recorded by
Herodotus as the phoenix).

References
1. Jordan, Michael. (1993). Encyclopedia of Gods. Facts on File.
2. Thims, Libb. (2003). Human Thermodynamics, Volume 3. Unpublished manuscript. IoHT publications.
3. Ennead – Wikipedia.

External links
● Nu (mythology) – Wikipedia.

Nun cosmology
In cosmologies, Nun cosmology is a
model where the universe is said to be
comprised of a primeval, self-generated
ocean called the “Nun”, out of which the
first land or land mound, also called the
Nun, depending on version, arose, from
which the sun, called “Ra” (among other
names) was born, and from which
everything else (humans included) were
generated or created.

Synonyms
Synonyms of Nun cosmology include:
"Ra-born-of-Nun (sun born of earth),
"Ab-ra-ham-ic theology" (Christianity,
Islamic, Judaism, etc.), "B-ra-hma-ic
theology" (Hinduism, Buddhism, etc),
among others.

History

Two versions of Nun cosmology: the 2400BC Heliopolitan Ennead (god of nine)
version, shown on the left, an anthropomorphic derivative of the original 3100BC
"land mound (Nun) arising out of body of water" version, out of which the sun
(Ra) was born; and right a pre-Aristotle flat earth model (c.350BC), wherein earth
(unmovable), the center of the universe, was the heaviest of elements, followed
by water, air, and fire, in decreasing density, and "motion" was tendency of
bodies to seek or achieve their natural place in the order of the universe; a model
that was part physics (four elements and two forces), i.e. Empedocles standard
model (450BC), and part theology, in particular Nun cosmology, which included
the notion of good and evil (negative confession).

See main: Universe

Nun cosmology was developed predominantly in Egypt, a synthesis of the local mythologies of the 42 pre-dynastic
nomes (5000-3100BC), which was worked into a nation creation theology, changing theoretical form and
development over time, in four different power centers: Heliopolis (3100BC), Memphis (2800BC), Hermopolis
(2400BC), and Thebes (2040BC). The Heliopolis creation model, sometimes referred to as the Heliopolitan Ennead
(god of nine), as well as the other modified versions, are shown below. In Hermopolis scheme, the model became
strongly anthropomorphic, in the sense that the god earth (Geb) was viewed as being surrounded by the heavens
(Nut) through which the sun (Ra) passed on its daily journey being carried on a solar barque. This model was
incorporated into the work of Aristotle and afterwords into science.
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→

Heliopolis creation theory
(3100BC)

→

Heliopolitan Ennead
(2700BC)

→

Anthropomorhic Ennead
(2400BC)

Egyptian flat earth
model (1000BC)

Osiris-Set rendition of the
Ennead [1]

→

Aristotle's Egyptian version +
Greek four element theory
(320BC)

→

Aristarchus heliocentric
model (270BC)

→

Copernican model (1543)

→

Ptolemy' elaborated
Aristotle model (150AD)

Dante's universe (1300)

Nebular hypothesis (1734)

Modern version

→

Brahe model (1590)

Modern Aristotle-based laity
Christian earth model (2000)
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1. Fontaine, Didier. (2002). “Flat Worlds: Today in Antiquity”, Memorie della Societa Astronomica Italiana, 3(1): 25762.

Further reading
● James, Edwin O. (1970). Creation and Cosmology: A Historical and Comparative Inquiry (ch. 2: Middle Eastern
Cosmology, pgs. 15-). BRILL.
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External links
● Flat earth – Wikipedia.

Nye, Bill
In human thermodynamics, William Sanford Nye (1955-), better known as 'Bill Nye' the
science "guy", host of the Disney children’s science show Bill Nye the Science Guy
(1993-1998), is an American mechanical engineer and science educator noted for his
1993 summary quote of human thermodynamics, wherein he discusses the
thermodynamics of love as an subject of history: [1]
“So important and far-reaching are the laws of thermodynamics that some people try
to use them to explain what governments should do, why people fall in love, and why
there are car wrecks.”
(add discussion)

Quote etymology
In the above quote, Nye makes reference to three different applications of
thermodynamics in humanities: politics, love, and traffic. The etymology of the politics
references seems to point to either the circa 1930s technocracy publications of the group led by American engineer
Howard Scott or to the 1971 political thermodynamics of American chemical thermodynamicist Frederick Rossini. [2]
The car wreck reference seems to be a reference to Belgian chemist Ilya Prigogine’s 1971 “Kinetic Theory of Vehicular
Traffic” and other precipitates of this. [3]
Nye’s pre-1993 reference to someone
who used thermodynamics to explain
“why people fall in love” is puzzling?
He could be making a reference to
William Rankine's circa 1845 "The
Mathematician in Love" poem,
wherein falling in love is said to be a
type of thermodynamic potential
Bill Nye's 1993 description of human thermodynamics of how people, historically,
similar to gravity. This, however, is
have used the laws of thermodynamics to explain various facets of human
remote, as Rankine's poem a very little
existence, from car wreck behaviors, to politics, to the process of falling in love. [1]
known piece of work, only recently
discovered, via Hmolpedia scholars citation clues, in 2013 (Hmolpedia article #3,086). It may be that he is making a
reference to Iranian mechanical engineer Mehdi Bazargan who in his 1956 Thermodynamics of Humans, theorized
about love and thermodynamics.
Nye also could be making a reference to German polymath Johann Goethe, and his 1809 human elective affinity
work, but this was not pure thermodynamics, but rather pre-thermodynamics (in the sense that affinity was
precursor to free energy); and it is doubtful that Nye knew at this time that affinity equates to free energy change, a
fact that only people with a chemistry background or interest know about this factoid. It is possible, however, that
Nye is making reference to Tom Stoppard’s play Arcadia, a modern-day remake or twist on Goethe’s Elective
Affinities, in which Stoppard uses the second law concepts, such as heat death and sexual heat, in discussions of
human passions and love. Arcadia premiered on April 13th, 1993, and Nye’s book was published on Sep 21, 1993, so
it is possible Nye could have either saw the play or read a review. To give an example summary of Stoppard’s use of
thermodynamics in his play, writer Katherine Kelly summarizes in her 2001 Cambridge Companion to Tom Stoppard
that the part in the play when Septimus quotes the tomb inscription ‘Et in Ardccadia Ego’, in Poussin’s celebrated
seventeenth-century painting, to mean ‘even in paradise there is death’, that Thomasina knows about the second law
and how the “entire universe is dying, inevitably heading towards an entropic dead end”, expressed as “heat goes to
cold” as Valentine explains to Hanna. In another instance “It’s a one-way street … It’ll take a while but we’re all going
to end up at room temperature”. In this scene, Kelly explains that: [4]
“Thomasina refuses to give in into despair. She is thinking of heat in more than one sense: not just the heat of
thermodynamics but the heat of Eros. For she is falling in love with Septimus, and begs him to teach her to waltz.”
(add discussion)

Education
Nye completed his BS in mechanical engineering at Cornell University in 1977, where he studied under Carl Sagan,
who was one of his professors, then worked as an engineer at Boeing on the 747, before creating his award-winning
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show Bill Nye the Science Guy.
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External links
● Bill Nye – Wikipedia.

Nye, Mary Jo
In science, Mary Jo Nye (1944-) (CR=11) is an American science historian noted for a
number of detailed chapters and articles on the history of chemical thermodynamics,
specifically the transition from affinity chemistry to thermochemistry to chemical
thermodynamics. [1]

Education
Nye completed her BS in chemistry from Vanderbilt University and her PhD in the
history of science at the University of Wisconsin in 1970.
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(b) Nye, Mary Jo (1999). Before Big Science: the Pursuit of Modern Chemistry and
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● Nye, Mary Jo. (2011). Michael Polanyi and His Generation: Origins of the Social Construction of Science. University
of Chicago Press.
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O
In symbols, O is the symbol for
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Obama, Barack
In hmolscience, Barack Obama (1961-) is the 44th current American President noted
for his 2006 campaign speech on the connection between faith and politics, the key
exert being the following:

Faith | Politics
In 2006, Obama gave his famous "Faith and Politics" speech, toward the end of which
he goes into his first point:
“Given the increasing diversity of America's population, the dangers of sectarianism
have never been greater. Whatever we once were, we are no longer just a Christian
nation; we are also a Jewish nation, a Muslim nation, a Buddhist nation, a Hindu nation,
and a nation of nonbelievers. And even if we did have only Christians in our midst, if we
expelled every non-Christian from the United States of America, whose Christianity
would we teach in the schools? Would we go with James Dobson's, or Al Sharpton's?
Which passages of Scripture should guide our public policy? Should we go with
Leviticus, which suggests slavery is OK and that eating shellfish is abomination? How about Deuteronomy, which
suggests stoning your child if he strays from the faith? Or should we just stick to the Sermon on the Mount - a
passage that is so radical that it's doubtful that our own Defense Department would survive its application? So before
we get carried away, let's read our bibles. Folks haven't been reading their bibles.”
Then he goes into what he calls his second point:
“Democracy demands that the religiously motivated translate their concerns into universal, rather than religionspecific, values. It requires that their proposals be subject to argument, and amenable to reason. I may be opposed to
abortion for religious reasons, but if I seek to pass a law banning the practice, I cannot simply point to the teachings
of my church or evoke God’s will. I have to explain why abortion violates some principle that is accessible to people of
all faiths, including those with no faith at all.
Now this is going to be difficult for some who believe in the inerrancy of the Bible, as many evangelicals do. But
in a pluralistic democracy, we have no choice. Politics depends on our ability to persuade each other of common aims
based on a common reality. It involves the compromise, the art of what’s possible. At some fundamental level,
religion does not allow for compromise. It’s the art of the impossible. If God has spoken, then followers are expected
to live up to God’s edicts, regardless of the consequences. To base one’s life on such uncompromising commitments
may be sublime, but to base our policy making on such commitments would be a dangerous thing.”
This quote was cited and discussed by American moral philosopher Joshua Greene as an example of the need to
develop a universal moral currency system in the modern world, to deal with modern moral quagmires, such as gay
rights, stem cell research, abortion, physician assisted death, etc.. [2]

Quotes
The following are related quotes:
“Substantially, more people, in America, believe in angels, then they do in evolution.”
— Barack Obama (2006), “Faith and Politics”, Jun 28 (Ѻ|9:28)
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2. Greene, Joshua. (2013). Moral Tribes: Emotion, Reason, and the Gap Between Us and Them (pgs. 175, 182).
Penguin.
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Occupation
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In nouns, occupation, a term synonymous with work, job, or
vocation, is the activity in which one engages; the principle
business of one’s state of existence. [1]

Occupational naturalness
In his Politics, Aristotle comments on the relative naturalness or
unnaturalness of money-making: [2]
“Of the two sorts of money-making, one is a part of household
management, the other retail trade, the former necessary and
honorable, the latter a kind of exchange which is justly censured,
for it is unnatural, and a mode by which men gain from one
another. The most hated sort, and with the greatest reason, is
usury, which makes a gain out of money itself, and not from the
natural use of it. For money was intended to be used in exchange,
but not to increase at interest. And this term usury, which means
the birth of money from money, is applied to the breeding of
money because the offspring resembles the parent. Wherefore of
all modes of making money, that is the most unnatural.”
(add discussion)

An icon depiction (Ѻ) of various occupations, from
teacher, businessman, musician to cowboy,
policeman, and thief.

Occupation and sexual receptiveness
In circa 1993, American evolutionary psychologist David Buss and graduate student Jennifer Semmelroth, polled 213
college women, half of which (N=109) were asked how flattered the would feel by being persistently asked out on a
date by various men, differing by occupation, shown below, the other half (N=104), were asked how upset they
would feel by outright sexual proposition by various men, similarly differing by occupation, on a Likert scale of 7 being
'most upset' to 1 being 'least upset', the results of which are shown below: [3]

The above results, to note, of , with the guesstimated inclusion of the explicitly-designed occupationally-perfect
idealized male Dr. John Wayde Prentice Jr., from the 1967 film Guess Who's Coming to Dinner and and an
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occupationless homeless man, and the general occupational role played by English-born American actory Cary Grant,
whose tended to personify identities to the effect that "I pretended to be somebody I wanted to be and I finally
became that person. Or he became me. Or we met at some point" resulting to the effect that "everyone wants to be
Cary Grant—even I want to be Cary Grant": [7]

See also
● Lazy ant study
● Alley equation
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Odum, Eugene
In hmolscience, Eugene Pleasants Odum (1917-2002) was an American zoologist
noted, in ecological thermodynamics, for his 1953 Fundamentals of Ecology, wherein
he incorporated first law and second law models and ideas.

Overview
In 1953, Odum, in his textbook Fundamentals of Ecology, was the first to incorporate
the first two laws of thermodynamics into ecology. [1] Odum worked on his textbook in
partial collaboration with his brother Howard Odum and through their joint writings
the Odum’s introduced a number of non-rigorous thermodynamic conjectures, such as
emergy, embodied energy, the maximum power principle, energese (energy systems
language), among others. [2]

Students
American chemical engineering professor Robert Ulanowicz states that he was inspired
to switch careers, from chemical engineering to ecology, and to study theoretical ecology during a reading of
American zoologist Eugene Odum’s Fundamentals of Ecology (1959 second edition). [2] Specifically, in 1970, after
teaching chemical engineering for two years at the Catholic University of America, Ulanowicz switched careers and
became a professor of theoretical ecology at the University of Maryland’s Chesapeake Biological Laboratory, where
he is currently professor emeritus. Ulanowicz won the 2007 Prigogine medal for his efforts in ecolology.

References
1. Odum, Eugene P. (1953). Fundamentals of Ecology (pgs. 43-45). Saunders.
2. Mansson, B.A. and McGlade, J.M. (1993). “Ecology, Thermodynamics, and Odum’s Conjectures” (Abs), Oecologia,
93, pgs. 582-96.

External links
● Eugene Odum – Wikipedia.
● Odum, Eugene Pleasants – Encyclopedia of Earth.

Odum, Howard
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In hmolscience, Howard Thomas Odum (1924-2002) was an American ecologist and
systems theorist noted, in ecological thermodynamics, for his 1950s to 1976 effort to
build a thermodynamic-themed energy flow model of ecology and society.

Overview
In the 1950s, Odum expanding on the earlier theories of American physical chemist
Alfred Lotka to explain behaviors in ecological systems using various modified
thermodynamic metaphors in conjunction with circuit theory diagrams, and in
particular for his provocative proposals for additional laws of thermodynamics. In 1971,
Odum, in his Environment, Power, and Society, attempted to argue that society is
regulated by the laws of energetics, in same manner as is the physical and chemical
world, albeit he does so using inventions of his own devise, such as “emergy flow”.
Ironically, although the book has an entire chapter on the laws of energetics and the
book discusses concepts such as Gibbs free energy, potential energy, and entropy, the
term "thermodynamics" is only mentioned twice. This, however, is common from
books of the “University of Florida” school of energetics, e.g. Corrado Giannantoni (2002), which seem to use their
own obscure version of energetics, making claims to some sort of residual connection to thermodynamics. In 1976,
Odum, in his Energy Basis for Man and Nature, outlined his views for human systems. [1]

Energy and ecology
In early 1950s, Howard and his brother, zoologist Eugene Odum, were the first to bring the concept of energy into
ecology, although the effort did not seem to be very rigorous in a thermodynamic sense. [2] In 1953, the Odum
brothers, particularly Eugene, wrote the world’s first textbook in ecology, Fundamentals of Ecology, in which they
were the first to introduce the first two laws of thermodynamics in ecology. [3] Through their writings the Odum’s
introduced a number of non-rigorous thermodynamic conjectures, such as emergy, embodied energy, the maximum
power principle, energese or "energy systems language", among others. [4]

Maximum power principle
In 1955, Odum worked in coordination with American physicist and chemical engineer Richard C. Pinkerton at the
University of Florida. [5] Motivated by American physical chemist Alfred Lotka's 1922 articles on the energetics of
evolution, they subsequently proposed the theory that natural systems tend to operate at an efficiency that produces
the maximum power output, not the maximum efficiency. This theory in turn motivated Odum to propose maximum
power as a fundamental thermodynamic law, now known as the “maximum power principle”.

Other laws of thermodynamics
Odum also mooted two more additional thermodynamic laws. In 1968, to cite one of Odum’s views, he stated: [6]
“It seems appropriate to unite the biological and physical traditions by giving the Darwinian principle of natural
selection the citation as the fourth law of thermodynamics, since it is the controlling principle in rate of heat
generation and efficiency settings in irreversible biological processes.”
Likewise, in 1994, Odum stated further that: “It may be time to recognize the maximum power principle as the fourth
thermodynamic law as suggested by Lotka.” [7]

Education
Odum completed his BS in zoology at the University of North Carolina in 1947. In 1950, he completed his PhD in
zoology at Yale University, under English-born American limnologist George Hutchinson, with a dissertation on “The
Biochemistry of Strontium: with Discussion on the Ecological Integration of Elements”. While at Yale, Howard began
his life-long collaborations with his brother Eugene. In 1953, they published the first English-language textbook on
systems ecology, Fundamentals of Ecology. Howard wrote the chapter on energetics which introduced his energy
circuit language, that he had learned in his youth. They continued to collaborate, in research as well as writing, for
the rest of their lives. For Howard, his energy systems language (which he called "energese") was itself a collaborative
tool.

References
1. Odum, Howard, T. and Elisabeth, Odum, C. (1976). Energy Basis for Man and Nature. New York: McGraw-Hill Book
Company.
2. Jorgensen, Sven E. and Kay, James. (2001). Thermodynamics and Ecological Modeling. CRC Press.
3. Odum, Eugene P. (1953). Fundamentals of Ecology, (pgs. 43-45). Saunders.
4. Mansson, B.A. and McGlade, J.M. (1993). “Ecology, Thermodynamics, and Odum’s Conjectures” (Abs), Oecologia,
93, pgs. 582-96.
5. Odum, Howard T. and Pinkerton, R.C. (1955) 'Time's speed regulator: The optimum efficiency for maximum output
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in physical and biological systems ', Am. Sci., 43 pp. 331-343.
6. Odum, Howard T. (1963) 'Limits of remote ecosystems containing man', The American Biology Teacher, Volume 25,
No. 6, pp. 429-443.
7. Odum, Howard T. (1994) Ecological and General Systems: An Introduction to Systems Ecology, Colorado University
Press.
8. Odum, Howard T. (1971). Environment, Power, and Society: the Hierarch of Energy (thermodynamics, pgs. 26, 33;
ch. 3: Energy Laws and Maximum Power, pgs. 32-62; ch. 11: Energetic Basis for Religion, pgs. 313-31). Columbia
University Press.

Further reading
● Odum, Howard t. (1995) 'Self-Organization and Maximum Empower', in C.A.S.Hall (ed.) Maximum Power: The Ideas
and Applications of H.T.Odum, Colorado University Press, Colorado.

External links
● Howard T. Odem Collection – Encyclopedia of Earth.

Odum, Howard W.
In hmolscience, Howard Washington Odum (1884-1954) was an American sociologist,
the intellectual patriarch of the Odum school, noted, in sociological thermodynamics,
for his 1929 historical summary of the works of a number of the chiefs and leading
social Newtons of mechanistic school of sociology, such as: Vilfredo Pareto (#3), Leon
Winiarski (#4), Eugene Roberty (#34), Henry Carey (#8), and Wilhelm Ostwald (#15) in
particular.

Overview
In 1922, Odum established the Journal of Social Forces, renamed Social Forces (1925), a
publication outlet focused on: sociology, primarily, but also related fields, such as:
social psychology, anthropology, political science, history, and economics. [1] In 1929,
Odum, in his An Introduction to Social Research, co-written with Katharine Jocher,
outlined the methodology of applying physical science methods in social research. In his
section on mechanistic approaches in sociology, Odum summarized the work of Leon
Winiarski, Eugene Roberty, Henry Carey, and Wilhelm Ostwald. [2] On Winiarski’s theory, Odum comments:
“Human masses transmute energies of hunger and sex into various social, economic, and aesthetic or intellectual
forms, the transformation proceeding entirely according to the laws of thermodynamics.”
On Carey, for example, Odum summarizes:
“Thus human molecules gravitate toward one another through association, which generates heat, which produces
motion, which in turn constitutes progress. This gravitation is measurable through physical laws of direct ratio to
mass and inverse ratio to distance. Forms and process such as centralization and decentralization come about
through the operation of centripetal and centrifugal forces with association and progress varying inversely as the
differences between the units and groups of populations …”
(add discussion)

Odum family
Howard W. Odum’s two noted sons are ecological systems theorist Howard Tom Odum and zoologist Eugene Odum.

References
1. Social Forces – Wikipedia.
2. Odum, Howard W. and Jocher, Katharine C. (1929). An Introduction to Social Research (mechanistic theories,
thermodynamics, pgs. 108-109). H. Holt and Co.

External links
● Howard W. Odum – Wikipedia.

Odum school
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In schools, Odum school refers either to (a) the work of
zoologist turned ecosystem theorist Eugene Odum (19172002), e.g. the Odum School of Ecology at the University
of Georgia, is named after him, some classifying him, in
this circle, as the “father of systems-based thinking in the
United States” (Ѻ), and his students, e.g. Robert
Ulanowicz; (b) the Alfred Lotka based work of his younger
brother ecosystem ecologist Howard T. Odum (19242002), and his students, e.g. Charles Hall, a "disciple" of
the systems ecology work H.T. Odum, or others from the
“University of Florida” school of energetics, e.g. Corrado
Giannantoni (2002); or (c) the sociological work of their
father Howard W. Odum (1884-1954), the founder of the
Journal of Social Forces (1922-present), on "social forces",
who in 1929, e.g., aptly defined Leon Winiarski (SN:4) as
The three key figures of the so-called "Odum school", namely:
the leader of the mechanistic school of sociology. [1]

References
1. Biophysical Economics – BPEconomics.org.

the energy-themed ecosystems views of the brothers Eugene
Odum and Howard Odum, and the holism views of their father
Howard W. Odum.

External links
● Odum School of Ecology – Wikipedia.

Olympia Academy
In intellectual groups, Olympia Academy was a 1902
study group formed by German born American physicist
Albert Einstein and Rumanian college student Maurice
Solovine (1875-1958), others joining shortly, wherein
they read list of great works during the course of which
they would meet up weekly to the discuss the great
questions of the day in modern science and philosophy.

Overview
In 1895, sixteen year old Albert Einstein had
contemplated the following, as he would later write: [1]
“Such a principle [relativity] resulted from a paradox
upon which I had already hit at the age of sixteen: If I
pursue a beam of light with a velocity c (velocity of light
in a vacuum), I should observe such a beam of light … at
rest. However, there seems to be no such thing, whether
on the basis of experience or according to Maxwell’s
equations.”

Conrad Habicht, Maurice Solovine, and Albert Einstein, circa
1902-1903, at one of their Olympia Academy meetings, during
which time they read Karl Pearson's 1900 The Grammar of
Science, with its superluminal Filon-Pearson demon note. [2]

In 1902, Einstein, having recently graduated (1900) from the Ecole Polytechnique of Zurich, with a degree in
mathematical physics, and working for a minimal wage at the Berne Patent Office, put an ad in the paper offering to
teach physics as a private tutor at so much an hour. Shortly thereafter, Rumanian college student Maurice Solovine
(1875-1958), who was studying a mixture of subjects at Berne University, including literature, philosophy, Greek,
mathematics, and geology, became Einstein’s first tutor pupil. The two men struck up a close relationship and
Einstein was to say to Solovine a few days after meeting him:
“It is not necessary to give you lessons in physics, the discussion about the problems which we face in physics today is
much more interesting; simply come to me when you wish, I am pleased to be able to talk to you.”
On the third visit, Solovine suggested that they should read some of the standard works and discuss the problems
they presented. Einstein then proposed they start with Karl Pearson’s 1900 The Grammar of Science. This was
followed by John Mill’s (IQ=185) A System of Logic, David Hume’s (IQ=180) Treatise on Human Nature, Benedict
Spinoza’s (IQ=175) Ethics, Ernst Mach’s (IQ=?) Analysis of Sensations, Henri Poincare’s (IQ=195) Science and
Hypothesis, the work of Bernhard Riemann (IQ=?), whose non-Euclidean geometry was utilized in Einstein’s
development of his 1916 general theory of relativity, along with literary works, such as Miguel de Cervantes’s
(IQ=155) Don Quixote. At some point along the line, Conrad Habicht (1876-1958), Einstein’s old friend from Zurich,
who had recently arrived in Berne to continue his mathematical studies, joined the study group. [3] The three formed
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a weekly discussion group that eventually came to be known as the Olympia Academy.

References
1. Kaku, Michio. (2005). Einstein’s Cosmos: How Albert Einstein’s Vision Transformed Our Understanding of Space and
Time (pg. 44). W.W. Norton & Co.
2. Maurice Solovine – Wikipedia.
3. Clark, Ronald W. (1984). Einstein: the Life and Times (pgs. 78-79). Harper Collins.

External links
● Olympia Academy – Wikipedia.

O’Manique, John
In hmolscience, John Thompson O’Manique (1936-2003) was a Canadian philosopher noted, in
religious thermodynamics, for his 1966 to 1969 work on science, religion, and evolution in the
guise of Pierre Teilhard.

Overview
In 1966, O’Manique, in his doctoral thesis “The Theory of Orthogenesis in the Synthesis of Teilhard
de Chardin”, done at the University of Ottawa, discussed the ideas of Pierre Teilhard. [2] In 1969,
O’Manique, in his Energy in Evolution, expanded on Pierre Teilhard’s hyperphysics, with focus on
Teilhard's definition of energy as "a capacity for action, or more exactly, for interaction", discussed
in the context of the second law; the following is a condensed excerpt: [1]
“The evolution of complexity [is] a continuous development from the simplest forms such as electrons and protons to
the most complex of organisms such as man. The continuity of this development is very important in Teilhard’s
principle of coherence.”
On this basis, O’Manique then delves into the issues encountered when one begins to question the “ludicrous
statement” of fundamental particles having consciousness, among other issues.

Difficulties on theory
Towards the end of his book, O’Manique leans towards the unscientific, concluding that evolution will tend towards
an Omega-God point, whereby “love energy animates and directs the whole evolutionary process and love brings
about the final convergence.”

Education
O’Manique completed his undergraduate degree in physics and mathematics. He then wrote his doctoral thesis in
1966 on “The Theory of orthogenesis in the Synthesis of Teilhard de Chardin” at the University of Ottawa. [2] He then
became professor of philosophy at St. Patrick’s College of Carleton University in Ottawa, Canada, where he taught
physics, philosophy, and developmental studies for over 35 years. [3]

References
1. O’Manique, John. (1969). Energy in Evolution: Teilhard's Physics of the Future (thermodynamics, pgs. 39, 46, 84).
Humanities Press.
2. O’Manique, John T. (1966). The Theory of orthogenesis in the Synthesis of Teilhard de Chardin, dissertation/thesis.
University of Ottawa
3. John O’Manique: 1936-2003 – Carleton University, Canada.

Further reading
● Gessell, Paul. (2008). “John Thomson O’Manique”, The Ottawa Citizen. Dec. 17.

Omega point

3612

Hmolpedia

In religious thermodynamics, omega point is a hypothetical point in future time
in which human minds would unite in a type of universal consciousness. The
theory was conceived in circa 1938 by French religiosity philosopher Pierre
Teilhard. The following circa 1950 quote by Teilhard alludes to the idea of
omega point: [1]
“It is a mistake to look for the extension of our being or of the noosphere in the
impersonal. The future universe could not be anything else but the hyperpersonal at the omega point.”
The theory was conceived based on mixture of evolution, second law
tendencies, and religious eschatology. The basic position of Teilhard,
supposedly, was that the earth will die as result of entropy; the omega point,
therefore, must somehow be autonomous from this effect. [2] In 1994,
American physicist Frank Tipler used Teilhard’s omega point theory in his
negentropic promise of immortality, based on some type of future computer.
[3]

The Exorcist

Cover of the 1955 book The
Phenomenon of Man with the omega
symbol Ω shown prominently on the
cover.

The inspiration behind the character of Father Merrin, in the best seller 1971
book The Exorcist, was Pierre Teilhard; and parts of the plot were themed on Teilhard’s theory of evil (or the
existence of Satan) in the world possibly being Lucifer [or matter-energy spirit] working out his [or its] salvation
through the process of physical evolution ending in Teilhard’s omega point.

References
1. Teilhard, Pierre. (1955). The Phenomenon of Man (omega point, pgs. 57, 257-64, 268-72, 288, 291, 294, 298, 307,
309). Paris: Editions du Seuil.
2. McCarty, Doran. (1976). Teilhard de Chardin (pg. 97). Word Books.
3. (a) Tipler, Frank J. (1994). The Physics of Immortality: Modern Cosmology, God and the Resurrection of the Dead
(second law, pgs. 67, 72-73, 90, 94, 135, 295, 297, 441-42, 461-63, 476-78). Anchor Books.
(b) Ansell-Pearson. (1997). Viroid Life (pg. 167). Routledge.

External links
● Omega point – Wikipedia.

On an Absolute Thermometric Scale
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In famous publications, “On an Absolute Thermometric
Scale founded on Carnot’s Theory of the Motive Power
of Heat, and Calculated from Regnault’s Observations”
is an 1848 article by English physicist William Thomson
that introduced the absolute temperature scale a
thermodynamic temperature scale starting at absolute
zero degrees of temperature. [1] In the articles,
Thomson derived the SI Kelvin temperature scale based
on French physicist Sadi Carnot’s 1824 theory that the
efficiency of any heat engine, i.e. the working ability
any physical body whatsoever, depends only on the
difference between the hot and cold reservoirs acting
on the working body, in corroboration with 1847
experimental measurements of French chemistphysicist Henri Regnault. [2]

References
1. Thomson, William. (1848). “On an Absolute
Thermometric Scale Founded on Carnot’s Theory of the
Motive Power of Heat” (pgs. 100-06), Cambridge
Philosophical Society Proceedings for June 5; and Phil.
Mag., Oct. 1848.
2. (a) Carnot, Sadi. (1824). “Reflections on the Motive
Power of Fire and on Machines Fitted to Develop that
Power.” Paris: Chez Bachelier, Libraire, Quai Des
Augustins, No. 55.
(b) Regnault, Henri V. (1847). ““Experimental Relations
… to determine the Main Laws and Numerical Data
Entering into the Calculations of Steam Machines”
(“Relations des experiences … pour determiner les
principales lois et les donnees numeriques qui entrent
dand le calcul des machines a vapeur.”), Memoires de
l’Academie des Sciences de l’Institute de France, Paris,
Vol. 21, (pgs. 1-748).

External links
● Barus, Carl, Randall, Wya W., and Ames, Joseph S. (1898). Laws of Gases: The Free Expansion of Gases: Memoirs
by Gay-Lussac, Joule, and Thomson (edited by Joseph S. Ames) (section IV: On an Absolute Thermometric Scale, pgs.
73-). Harper & Brothers Publishers.
● On an Absolute Thermometric Scale – Zapatopi.net.

On a Universal Tendency in Nature to the
Dissipation of Mechanical Energy
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In famous publications, “On a Universal Tendency in
Nature to the Dissipation of Mechanical Energy” is a
short 1852 paper by Irish physicist William Thomson,
which functioned to introduce the terms energy and
dissipation to the general public and to establish the
colloquial view that in the future the second principle
of the dynamical theory of heat suggests that the
mechanism of the universe will run down, where the
gears will stop moving due to energy loss or dissipation,
and the world will eventually be uninhabitable for
humankind. [1]

Overview
The following noted quote is a view that eventually
became synonymous with heat death: [2]
“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 presented constituted, unless operations have
been, or are to be performed, which are impossible
under laws to which the known operations going on at
present in the material world are subject.”
This paper is often the considered as the softer verbal
description of German physicist Rudolf Clausius' more
dense mathematical description of the second law. In
fact, what has been termed the law of dissipation
Title page of William Thomson's "On a Universal Tendency" from
originated in "On a Universal Tendency", and it is
Mathematical and Physical Papers.
colloquially assumed that the second law is simply a
mathematical statement of the law of dissipation. American historian Henry Adams used Thomson’s “On a Universal
Tendency” paper as his key second law reference in his famous A Letter to American Teachers of History to argue that
society, history, and evolution are subject to the laws of thermodynamics. He states: [3]
“The second law of thermodynamics was briefly stated by Thomson in “On a Universal Tendency in Nature to the
Dissipation of Mechanical Energy”, published in October, 1852, which is now as classic as Kepler’s or Newton’s
Laws.”
This has come to be known as the Kelvin statement of the second law of thermodynamics. [4] This enunciation had
previously been stated in the form of a question by Thomson in his 1851 paper “On the Dynamical Theory of Heat”:
[4]
“It is possible to continually get work by abstracting heat from a body till all its heat is removed? Is it possible to get
work by cooling a body below the temperature of the medium in which it exists: I believe we may consider a negative
answer as axiomatic. Then we deduce the proposition that μ [Carnot’s coefficient] is the same for all substances at a
given temperature.”
(add discussion)
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1. (a) Thomson, William. (1852). "On a Universal Tendency in Nature to the Dissipation of Mechanical Energy",
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of Science: the Modern Physical and Mathematical Sciences (pg. 300). Cambridge University Press.
2. Hokikian, Jack. (2002). The Science of Disorder: Understanding the Complexity, Uncertainty, and Pollution in Our
World (pg. 52). Los Feliz Publishing.
3. Adams, Henry. (1910). A Letter to American Teachers of History (ch. 1, pg. 2). Google Books, Scanned PDF.
Washington.
4. (a) Thomson, William. (1851). “On the Dynamical Theory of Heat, with Numerical Results Deduced from Mr Joule’s
Equivalent of a Thermal Unit, and M. Regnault’s Observations on Steam”, Transactions of the Royal Society, March;
and Philosophical Magazine, Vol. IV, 1852; and Mathematical and Physical Papers (pgs. 174-315), Vol. 1, 1882.
(b) Smith, Crosbie and Wise, M. Norton. (1989). Energy and Empire: a Biographical Study of Lord Kelvin (pg. 329).
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Cambridge University Press.

External links
● On a Universal Tendency – Zapatopi.net.

On the Decrease in Entropy in a Thermodynamic
System by the
Intervention of
Intelligent Beings
In famous publications, “On the Decrease in
Entropy in a Thermodynamic System by
the Intervention of Intelligent Beings” is a
1929 article by Hungarian-born American
physicist Leo Szilard in which he described
an information type Maxwell’s demon
(Szilard demon), i.e. one that has a sort of
"memory faculty, where measurements
occur, that might cause a decrease of
entropy", version of the famous paradox, by
attempting to calculate the amount of
entropy generated as the demon collects
information storing it in his memory. The
opening of the paper gives the following
goal: [1]
“The objective of the investigation is to find
the conditions which apparently allow the
construction of a perpetual motion machine
of the second kind, if one permits an
intelligent being to intervene in a
thermodynamic system.”
This was, supposedly, the first publication
to make a theoretical connection of entropy
to information. The term "Szilard’s demon",
seems to have arisen in the decades to
follow. [4]

Information theory
Szilard’s ideas or rather calculations of the entropy production occurring when the demon collects information about
the speeds of the moving particles in the system, storing the data in his demon memory, found its way famously into
the hands of American electrical engineer Claude Shannon in the mid 1940s, via Szilard’s good friend John Neumann,
who advised Shannon to information in telegraph and telephone wires (current and voltage highs or lows) by the
name entropy, which he ended up doing (to the consternation of modern thermodynamicists). [2]
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1. (a) Szilárd, Leó. (1929). “On the Decrease in Entropy in a Thermodynamic System by the Intervention of Intelligent
Beings” (Uber die Entropieverminderung in einem thermodynamischen System bei Eingriffen intelligenter Wesen),
Zeitschrift fur Physik, 53, 840-56.
(b) English translation of “On the Decrease in Entropy in a Thermodynamic System by the Intervention of Intelligent
Beings” by Anatol Rapoport and Mechthilde Knoller in Maxwell’s Demon 2 (pgs. 110-19) by Harvey Leff and Andrew
Rex.
2. Avery, John (2003). Information Theory and Evolution (pg. 81). New Jersey: World Scientific.
3. Bennett, Charles H. (1987). “Demons, Engines, and the Second Law”, Scientific American, 257(5): 108-116, Nov.

On the Dynamical Theory of Heat
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In famous publications, “On the Dynamical Theory of
Heat, with Numerical Results Deduced from Mr Joule’s
Equivalent of a Thermal Unit, and M. Regnault’s
Observations on Steam” is a March 1851 paper by Irish
physicist William Thomson that gave what has come to
be known as the Thomson-statement of the second
law of thermodynamics. [1] This statement is: [2]
“Is it possible to continually get work by abstracting
heat from a body till all its heat is removed? Is it
possible to get work by cooling a body below the
temperature of the medium in which it exists: I believe
we may consider a negative answer as axiomatic. Then
we deduce the proposition that μ [Carnot’s
coefficient] is the same for all substances at a given
temperature.”
This was restated again, albeit in simpler terms, in
Thomson’s famous 1852 paper “On a Universal
Tendency in Nature to the Dissipation of Mechanical
Energy.”
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1. Thomson, William. (1851). “On the Dynamical
Theory of Heat, with Numerical Results Deduced from
Mr Joule’s Equivalent of a Thermal Unit, and M.
Regnault’s Observations on Steam”, Transactions of
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On the Equilibrium of Heterogeneous Substances
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In famous publications, “On the Equilibrium of
Heterogeneous Substances” is a 300-page,
160,000-word, 700-equation treatise, published in
parts between October 1875 and July 1878, by
American mathematical engineer Willard Gibbs,
which investigated the mathematical results
derivable when one considers the energy ε and
entropy η of any material system in the various
states of which it is capable. [1]

Overview
In commentary on his Equilibrium paper, Gibbs
stated that: [15]
“[I had no] sense of the value of time, of my own
or others, when I wrote it.”
Gibbs' Equilibrium is generally considered to have
laid out the main foundations for the science of
chemical thermodynamics. Gibbs' Equilibrium,
together with German physicist Rudolf Clausius'
1865 Mechanical Theory of Heat, upon which
Gibbs' memoir was built, totaling 1,158-equations,
went on to stimulate the founding of the various
"schools of thermodynamics". Gibbs' Equilibrium
(rank #89) has been described as one of the top
111 books that shaped western civilization. [14]

Hidden treasures
In 1891, Gibbs' Equilibrium was translated into
German, by German chemist Wilhelm Ostwald, and
in 1899 into French by French chemist Henry Le
Chatelier. [7] It has frequently been mentioned
that Ostwald undertook the task of translation
because he believed there were hidden treasures
in it. In the preface to his Thermodynamische
Studien, von J. Willard Gibbs (1892), Ostwald states: [17]
“The material of the work is still of direct importance at the moment, and the interest in it is not historical. For only a
small part of the almost immeasurable results which are contained and suggested here have as yet been realized.
There are still hidden treasures of the greatest variety and importance here for the theoretical and most of all for the
experimental worker.”
At the turn of the 19th century, French thermodynamicist Pierre Duhem, likewise, commented on how Johannes van
der Waals, was the first to see its hidden power, to perceive the phase rule, “among the algebraic formulas where
Gibbs had to some extent hidden it.” [18] In 1989, thermodynamics historian Carlo Cercignani commented how
“Gibbs succinct and abstract style and unwillingness to include examples and applications to particular experimental
situations made his work very difficult to read. Famous scientists such as Helmholtz and Planck developed their own
thermodynamic methods in an independent fashion and remained quite unaware of the treasures buried in the third
volume of Transactions of the Connecticut Academy of Arts and Sciences.” [19] Likewise, in 2007, German
thermodynamics historian Ingo Muller comments on this further: [20]
“Ostwald, the German translator of Gibbs, had said that he undertook the task because he believed in hidden
treasures in Gibbs’ work. He was right, and le Chatelier and later Haber and Bergius were chemists who uncovered
and lifted the treasures as did Roozeboom.”
The fruition of some of these treasures coming to bear is evidenced in the 1949 summary that "the work of Ostwald,
of Haber, of [Carl] Bosch and [Friedrich] Bergius, each of whom received a Nobel prize, was based directly on the
application of Gibbs' concepts; indeed, the very first Nobel prize in chemistry went to a follower (van't Hoff). [21] As
to the difficultly faced by Ostwald, or for that matter anyone in search of these so-called hidden treasures said to be
found in Gibbs 700-equations, Ostwald expressed it best: [17]
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“One cannot help deny that the study of these researches offers inner difficulties. Actuated by a wish for the greatest
possible universality and plainness of expression, Gibbs has chosen a mode of presentation which calls for an unusual
attentiveness and devotion on the part of the reader, owing to the abstractness of the form and the difficult
presentation.”
One of the most obvious of these presentation difficulties is that Gibbs scripted his 700-equations using Greek
symbols, a likely adoption of those used in 1869 by French engineer Francois Massieu, albeit difficult to follow.

Pre-History
The thermodynamical problem of the equilibrium of heterogeneous substances, according to James Maxwell, was
first attacked by German physicist Gustav Kirchhoff in 1855, who studied the properties of mixtures of sulphuric acid
with water, and the density of the vapor in equilibrium with the mixture. Kirchhoff’s method, according to Maxwell,
was then employed by German mathematical physicist Carl Neumann in his 1875 Lectures on the Mechanical Theory
of Heat. Neither, however, according to Maxwell, used the methods of both the intrinsic energy and the entropy of
the substance, as did Gibbs. [22]

Overview
The beginnings of Gibbs' Equilibrium treatise trace to two 1873 papers in the Transactions of the Connecticut
Academy on "Graphical Methods in the Thermodynamics of Fluids," and "Method of Geometrical Representation of
the Thermodynamic Properties of Substances by means of Surfaces." [4] In December 1875, German physicist Rudolf
Clausius had cited Gibbs use of the term "isentropic" in his Graphical Methods. [11] Scottish physicist James Maxwell
was one of the first to recognize the significance of the work and to promote it, beginning in 1873, in various
publications at and around Cambridge. [6] In a 29 July 1876 letter to Peter Tait, for instance, Maxwell says: [16]
“Have you Willard Gibbs on Equilibrium of Heterogeneous Substances. If not read him. Refreshing after H. Spencer
on the Instability of the Homogenous.”
In December of 1878, Gibbs published an 18-page abstract to the Equilibrium in the American Journal of Science. [8]
In shortened overview, according to Gibbs’ biographer Lynde Wheeler, in the Equilibrium Gibbs starts with the first
and second laws of thermodynamics as defined by Clausius, giving a rigorous derivation of the general mathematical
conditions of equilibrium and stability to which they lead. He then proceeds to methodically discuss the necessary
modifications of the prime equation (combined law of thermodynamics) and the particular forms the equilibrium
conditions take on when there is brought into picture: [13]
(a) the presence of matter of different kinds of states.
(b) the presence of gravitational forces.
(c) the effects of a state of strain in the solids which may be present.
(d) the effects of surface tensions in the bounding surfaces between various portions.
(e) the effects of electrical forces.
The central feature gained from Gibbs’ treatises, according to Dutch physical chemist Johannes van der Waals, winner
of the 1910 Nobel Prize for the development of an equation of state for gases and liquids, which Gibbs had sent him
shortly after their publication, was the principle that: “for a given amount of substance, equilibrium sets in if the free
energy is minimum for the temperature and pressure.” [2] Gibbs' Equilibrium was later digested and disseminated in
simpler format by those as Gilbert Lewis and Merle Randall in 1923, James Partington in 1924, and Edward
Guggenheim in 1933. [9] According to Partington, for instance, who seems to be referring to Lewis and Randall: [12]
“It is particularly the countrymen of Willard Gibbs who have in recent years contributed most effectively to chemical
thermodynamics.”
In particular, it was the Lewis school of thermodynamics that progressed the work of Gibbs to its fullest extent.

Tributes
Gibbs's Equilibrium paper has been described as "the Principia of thermodynamics". [3] Similarly, according to 1973
views of American physicist Robert Lindsay: [5]
“In the hands of Willard Gibbs, thermodynamics became a powerful tool for the study of chemical reactions ... his
famous memoir On the Equilibrium of Heterogeneous Substances formed a large part of the basis of physical
chemistry and thus led to the establishment on a firm scientific basis of what has come to called chemical
engineering.”
In modern commentary, Gibbs' Equilibrium is still considered one of the most important yet near-impenetrable works
in core thermodynamics. In 1999, for instance, Japanese physicist David Bottomley commented that:
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“Very few experts in thermodynamics have the ability to read this from cover-to-cover.”
and that "anyone who hopes to make advances in the fundamental theory or interpretation of thermodynamics
(assuming, contrary to current dogma, that such advances can be made) needs to read the majority of this book”.
[10]

See also
● Gibbsian thermodynamics
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On the Law of Distribution of Energy in the
Normal Spectrum
In famous publications, “On the Law of Distribution
of Energy in the Normal Spectrum” is a 1901
publication by German physicist Max Planck in which
he launched the science of quantum mechanics, by
conceiving of the idea that the energy of bodies
(specifically a black body cavity radiator) can be
partitioned into unit elements (energy elements),
later to be called 'quanta' or quantum units of energy,
divided by Planck constant based partitions, based on
Austrian physicist Ludwig Boltzmann’s earlier 1872
ideas, as found in his article "Further Studies on the
Thermal Equilibrium of Gas Molecules", on how
entropy can be partitioned, logarithmically, as the
numbers of states of arrangements of a given body of
ideal gas. [1] Planck, supposedly, viewed or modeled,
in his mind, the body of a cavity radiator (or its energy
of radiation) as a volume of gas, and on this model
solved the ultraviolet catastrophe, by applied
Boltzmann’s 1872 H-theorem version of entropy, in
the form of S = k log W, to black body radiation, and
thus situated the principle of elementary disorder.

Planck's constant
The 1901 paper, supposedly, is based on Planck’s
earlier 1900 paper “On the Theory of the Law of
Energy Distribution in the Normal Spectrum”, in
which he famously stated: [2]
“If E is considered to be a continuously divisible
quantity, this distribution is possible in infinitely many
ways. We consider, however—this is the most
essential point of the whole calculation—E to be
German physicist Max Planck's 1901 article “On the Law of
composed of a well-defined number of equal parts
Distribution of Energy in the Normal Spectrum”, in which he
and use thereto the constant of nature h = 6.55x10E- situates quantum mechanics based on entropy. [1]
27 erg sec. This constant multiplied by the common
frequency ν of the resonators gives us the energy element ε in erg, and dividing E by ε we get the number P of energy
elements which must be divided over the N resonators.”
(add discussion)
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On the Mechanical
Equivalent of Heat
In famous publications, “On the Mechanical Equivalent
of Heat” was an 1845 paper by English physicist James
Joule in which he presented the results that when the
temperature of a pound of water is increased by one
degree Fahrenheit that an amount of vis viva (kinetic
energy) is communicated to the water equal to
mechanical work expended by a weight of 890 pounds
falling one foot, a value now known as the mechanical
equivalent of heat. [1] In the following years, Joule
expanded on his work, via more precise experiments,
and published the definitive form of his "On the
Mechanical Equivalent of Heat", in nineteen pages, in the
transactions of the Philosophical Society of London. [2]
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On the Moving Force of Heat and the Laws of
Heat which may be Deduced Therefrom
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In famous publications, “On the Moving Force of Heat
and the Laws of Heat which may be Deduced
Therefrom” is an 1850 article, first communicated to the
Academy of Berlin in February, written by German
physicist Rudolf Clausius in which he set out to reconcile
inconsistencies in French physicist Sadi Carnot’s 1824
publication Reflections on the Motive Power of Fire,
related to his use of the caloric theory in modelling
changes or transformations involved in the arrangement
of the particles of the working substance of the heat
engine during a forward expansion and reverse
contraction engine cycle. [1]

Overview
In dissection of the title, the term "moving force" or
motive power, refers to movement of a body per unit
time, by the action of heat, according to the premise of
Boerhaave’s law, and the laws to be deduced, refer to
the first main principle and second main principle.
This 1850 article by Clausius, according to American
engineer Willard Gibbs, “marks an epoch in the history
of physics”, moreover: [2]

To the left, the cover to the 1988 Eric Mendoza collected works
set of the three big Carnot-Clapeyron-Clausius papers
(1824:1834:1850), the latter of which, shown right, according to
Willard Gibbs, marks the foundational start of thermodynamics
as a science.

“If we say, in the words of Maxwell some years ago (1878), that thermodynamics is ‘a science with secure
foundations, clear definitions, and distinct boundaries,’ and ask when those foundations were laid, those definitions
fixed, and those boundaries traced, there can be but one answer. Certainly not before the publication of that
memoir.”
In short, the publication of this article marks the beginning of the science of thermodynamics. The article was to
become the first of nine memoirs making up Clausius' 1865 textbook The Mechanical Theory of Heat. [3]
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On the Nature of the Motion which we call Heat
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In famous publications, “On the Nature of the Motion
which we call Heat” or “Über die Art der Bewegung
die wir Wärme nennen” is an 1857 article by German
physicist Rudolf Clausius that gave a kinetic
explanation of heat, by explaining the translational,
rotational, and vibrational motions of gas particles;
later leading to the development of the MaxwellBoltzmann distribution and the H-theorem. [1] The
essential accomplishment of the paper was that it
showed how to relate the pressure and temperature
of volume of gas to the motion of the atoms in a
quantitative manner by deducing the average speed
of molecules.

Dining room anecdote
See main: Thermodynamics anecdotes

In this paper, Clausius supposedly deduced the
average speed of particles to be moving in the
neighborhood of 300 to 1,000 meters per second
(modern values often cite 500-meters per second or
1,200-mph). This calculation drew a quick response
from Dutch meteorologist Christoph Ballot who
argued that if he were seated in a long dining room
and the butler brought in dinner, it would be some
moments before the smell of the food would reach his
nose. [5] A response to this objection by Clausius
resulted in the development of the concept of
themean free path. [6]

History

Title page of German physicist Rudolf Clausius' 1857 "On the
Nature of the Motion which we call Heat" which launched both
kinetic theory and statistical mechanics.

In 1856, a year prior to Clausius' paper, 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] This paper seems to have spurred Clausius into
his publication, as Clausius comments that in Kronig's paper he recognizes some of his own views. In 1860, Irish
physicist James Maxwell published his “Illustrations on the Dynamical Theory of Gases”, an elaboration of Clausius’
paper, taking into account not only the average speeds of particles, but a graph of the distribution of speeds of the
particles at any given temperature. In 1868, Austrian physicist Ludwig Boltzmann published a more convincing
physical explanation of the formula Maxwell had derived. Boltzmann would go on to initiate statistical mechanics, by
furthering his work in this same area [2].
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On the Nature of Things
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In famous publications, On the Nature of Things (De rerum natura), or
“On the Nature of the Universe”, is a circa 60BC six part book, written
in poem-style, by Greek philosopher Lucretius, which outlined the
basics of the atomic theory, as developed earlier by Leucippus,
Democritus, and Epicurus in which the universe, and humans, are
comprised of and worked by the operation of atoms and voids.
Overview
In circa 60BC, Greek philosopher Lucretius (99-55BC) published the
multi-millennium famous On the Nature of Things, wherein he gives a
physical science based explanation of all "things", such as the mind
and the soul, cold, heat, free will, love, sex, the stars, the motion of
the moon and the sun, etc.; the following is an abstract: (Ѻ)
“De rerum natura (On the Nature of Things) is an unusual poem as to
its content. The Roman poet Lucretius (94(?)-55 BC) wrote it to
convince his audience that man need not fear the whims of the Gods
or punishment in the hereafter, because the universe is governed by
mechanical laws.
It is therefore not surprising that his work was hardly ever read in the
Middle Ages. Characteristically, the text was copied at least twice in
the first half of the 9th century, when all things from Antiquity were
collected as fully as possible. The two manuscripts that have come
down to us from that period are now both kept in Leiden, where for
the sake of distinction they have been named after their dimensions
the codex quadratus (the square manuscript) and the codex oblongus
(the rectangular manuscript).”

2008 translation of De Rerum Natura, by David
Slavitt, described as “Lucretius's majestic
elaboration of Greek Epicurean physics and
psychology in an epic that unfolds over the
Lucretius was a student of the work of Epicurus, outlined the basics of course of six books. This sumptuous account of a
atomic theory in his lengthy poem De Rerum Natura (On the Nature of secular cosmos argues that the soul is mortal,
that pleasure is the object of life, and that
Things), chapter two on 'movement and shapes of atoms'. [10] On
humanity has free will.” [3]

heat in relation to atoms, Lucretius states: [2]

“Clothes hung above a surf-swept shore grow damp; spread in the sun they dry again.
Yet it is not apparent to us how the moisture clings to the cloth, or flees the heat. Water, then, is dispersed in
particles, atoms too small to be observed.”
On atomic volition he comments:
“For surely the atoms did not hold council, assigning order to each, flexing their keen minds with questions of place
and motion and who goes where. But shuffled and jumbled in many ways, in the course of endless time they are
buffeted, driven along, chancing upon all motions, combinations. At last they fall into such an arrangement as would
create this universe.”
This talk of the absence of atomic volition, to note, is similar in context to the earlier circa 450 BC human chemistry
views of Greek philosopher Empedocles, who famous stated that people related tend to mix like water and wine;
whereas enemies mix or rather separate like oil and water. The following are two selections of Lucretius from the
1947 three-volume set of prolegomena, text, translation, and commentary by Cyril Bailey. (Ѻ)
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Lucretius on the origin of "being" of all "things" out of
nothing; and on the "raving frenzy" idea of Heraclitus
that "fire is all things".

3625

Lucretius on mind-body dualism.

(add discussion)

Gods
Lucretius' aim, according to American chemist-theologian Edwin Slosson, was to abolish belief in all gods from the
mind of mankind. [4]

Free will
See main: Epicurean swerve

Determinism, in Lucretius’ physical science theory of the universe, appears to conflict with the concept of free will.
This is similar to others like-minded reductionist thinkers such as C.G. Darwin (1952) and Mehdi Bazargan (1956).
Lucretius attempts to allow for free will in his physicalistic universe by postulating an indeterministic tendency for
atoms to swerve randomly (Latin: clinamen) or the "swerve of the atom" as it is sometimes phrased. This
indeterminacy, according to Lucretius, provides the "free will which livings things throughout the world have." [2]

Influence
Lucretius' description of atomic theory was revived most-significantly French philosopher Pierre Gassendi who,
during his writing on the philosophy of Epicurus, began to elaborate on atomic theory, introducing and coining the
concept of the molecule, in 1649, as a structural attachment of two or more atoms. English physicist Isaac Newton
included ninety lines of De Rerum Natura in the early drafts of his Principia. [5] The 1417 re-discovery of On the
Nature of Things, according to American literary critic Dwight Garner, was "recognized as a bold work of philosophy,
one that helped recalibrate thinking when it began to recirculate during the Renaissance. Among those who admired
and drew from it were Galileo, Freud, Darwin and Einstein. Thomas Jefferson owned at least five Latin editions of On
the Nature of Things, as well as translations into other languages." [6]

References
1. Lindley, David. (2001). Boltzmann’s Atom: the Great Debate that Launched a Revolution in Physics (Greek atomic

3626

Hmolpedia

theory, pg. 3-11). The Free Press.
2. In particular, De rerum natura 5.107 (fortuna gubernans, "guiding chance" or "fortune at the helm"): see Monica R.
Gale, Myth and Poetry in Lucretius (Cambridge University Press, 1994, 1996 reprint), pp. 213, 223–224 online and
Lucretius (Oxford University Press, 2007), p. 238 online; free will, ii. 251.
3. Lucretius. (2008). De Rerum Natura (abstract). University of Chicago Press.
4. Slosson, Edwin. (1925). The Sermons of a Chemist (pg. 11). Harcourt, Brace, and Co.
5. Hitchens, Christopher. (2007). God is Not Great (pg. 259-60). Twelve Books.
6. (a) Garner, Dwight (2011). "An Unearthed Treasure That Changed Things", (Ѻ) New York Times, Sep 27.
(b) Greenblatt, Stephen. (2011). The Swerve: How the Renaissance Began (abs). Random House.
(c) The Swerve: How the World Became Modern – Wikipedia.

External links
● De rerum natura – Wikipedia.

On the Origin of Species
In famous publications, On the Origin of Species is a 1859 book by English
naturalist Charles Darwin that presents his theory of evolution, which
explains form change (metamorphosis) and the origin of species according
to a mixture of the following: common decent, variation of species,
survival of the fittest, and struggle to survive.

Blind random chance
Darwin introduced the idea of natural selection of variations produced by
"chance" in chapter five; though he demurred that uses of this term was
incorrect, but nevertheless used owing ignorance.

Evolution theory pioneers
Darwin, in his first edition, cites three people as having been forerunner
theorists to his own evolution theory:
● Johann Goethe (1784)
● Erasmus Darwin (1791)
● Etienne Saint-Hilaire (1833)
Darwin explains this in following footnote:
A 1966 DNA cover themed 6th edition
reprint of Charles Darwin's classic 1859 On
"I have taken the date of the first publication of Lamarck from Isid.
the Origin of Species. [1]
Geoffroy Saint Hilaire's (' Hist. Nat. Generate,' torn. ii. p. 405, 1859)
excellent history of opinion on this subject. In this work a full account is
given of Buffon's fluctuating conclusions on the same subject. It is curious how largely my grandfather, Dr. Erasmus
Darwin, anticipated the erroneous grounds of opinion, and the views of Lamarck, in his 'Zoonomia' (vol. i. p. 500-510).
published in 1794. According to Isid. Geoffroy there is no doubt that Goethe was an extreme partisan of similar views,
as shown in the Introduction to a work written in 1794 and 1795, but not published till long afterwards. It is rather a
singular instance of the manner in which similar views arise at about the same period, that Goethe in Germany, Dr.
Darwin in England, and Geoffroy Saint Hilaire (as we shall immediately see) in France, came to the same conclusion
on the origin of species, in the years 1794-6."

Metamorphology
See main: Metamorphology

German polyintellect Johann Goethe's metamorphology theory, originally conceived in part in 1784 with his discovery
of the human intermaxillary bone, and later published in three part metamorphology treatise set, in the form of the
metamorphosis of plants, animals, and humans respectively:
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which, of the four respective evolution theories, 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 (Erasmus Darwin, 1791; Etienne Saint-Hilaire, 1833; and Charles Darwin, 1959)
situate the following divide:
chemical | plant
chemical | animal → human
Hence, maintaining the life | non-life conceptual divide or unbridgeable gap model.
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On the Thermodynamics of Chemical Processes
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In famous publications, “On the Thermodynamics of
Chemical Processes” or Ueber Die Thermodynamik
Chemischer Vorgange is a three-part, 55-page address
given to the Berlin Academy on February 02 and July 27 of
1882 by German physicist Hermann Helmholtz, which
integrated thermodynamics into affinity chemistry, thus
being a founding paper in chemical thermodynamics, which
acted to disprove the Berthelot-Thomsen principle. [1] The
following is a noted summary quotation from this address
by Helmholtz: [2]
“Given the unlimited validity of Clausius' law, it would then
be the value of the free energy, not that of the total energy
resulting from heat production, which determines in which
sense the chemical affinity can be active.”
In this paper, Helmholtz defines the magnitude of entropy
|S| as the measure of atomic-molecular disorganization. [1]
The first English translation seems to be the 1888
translation by the Physical Society of London. The mostcited aspect of the paper is that Helmholtz showed that the
true measure of affinity is free energy, not heat as it had
previously been assumed. It seems that Helmholtz had
plans to expand on this paper into a book, but this aim was
never completed.

Notes
The terms free energy and bound energy were introduced
in this paper.

Overview
In 1880, Helmholtz became the director of the Institute of
German physicist Hermann Helmholtz's 1882 paper "On the
Physics in Berlin. Between 1881 and 1884, Helmholtz
Thermodynamics of Chemical Processes", which showed that
attacked the question of how to integrate energy
free energy is the measure of affinity; it is one of the
conservation and Maupertuis's principle of least action to
founding papers of chemical thermodynamics.
describe thermodynamic and chemical processes. [3]
The usual approach to mathematical description of a physical system is to use differential equations. Differential
equations describe the change in variable elements of the system over time. Using functions to describe the
variables, the differential calculus establishes the rates of change of the functions over time by determining the
change in a variable at any one point. For instance, Newtonian mechanics uses the calculus to describe the velocity
and position of any given particle of a system at any given point in time.
While differential equations differentiate between distinct points in time, “action” principles are integral
principles, that is, they measure the change in a variable from one state to another, which is an “action.” To analyze a
physical system using an action principle, it is only necessary to know two states of the system. For instance, if you
throw a ball in the air and want to know how much energy it expends to reach its highest point, you need only know
the initial state, the ball in your hand, and its final state, the highest point of its path through the air.
The Lagrangian equation, in its most simple case, is the kinetic energy of a system minus the potential energy: L =
T − U. The Hamiltonian equations also evaluate potential and kinetic energy in a system, but use an integral sum of
the momenta of the elements of the system, H = T + U. The Hamiltonian gives a minimum value for a function over
any path of an action given the initial and end states of the action. The Hamiltonian expression of the momenta of
the system can be derived from the Lagrangian, and vice versa, using a Legendre transform. The Hamiltonian function
yields the derivative of the Lagrangian: in the simplest case, the Lagrangian deals with the velocity of a particle and
the Hamiltonian with the momenta of the particle. The Legendre equation transforms the Lagrangian into a function
of the Hamiltonian, its derivative.
The equations for a system containing heat as a variable contain entropy as a variable quantity. Entropy is an
inconvenient variable, difficult to control for and hold constant as one can hold temperature, pressure, and volume
constant. The Legendre transform allows a researcher to convert equations containing entropy into equations
expressed only in terms of temperature, pressure, and volume. The Legendre transform can be applied correctly only
under certain conditions, which must be specified.
In 1882, Helmholtz gave an address, “The Thermodynamics of Chemical Processes,” at the Berlin Academy. Up
until Helmholtz's address, chemical reactions had been explained by “chemical forces” or “affinities” between
chemical substances, measured quantitatively by the heat developed during a chemical reaction. Gustave Coriolis had
clarified the notion of work as the product of force over distance in 1821, and this notion was in common use by the
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late 19th century. In his address, Helmholtz “proved that affinity was not given by the heat evolved in a chemical
reaction but rather by the maximum work produced when the reaction was carried out reversibly”. [4] However,
while kinetic and mechanical energy can be converted into heat in every case, only in restricted cases can heat be
converted into kinetic and mechanical energy. Hence, the equations describing chemical processes involving heat
could not always be reversed. These are the conditions under which the Legendre transform could not be applied.
Helmholtz proposed the notion of a “free energy” to account for cases involving heat and entropy. The
Helmholtz free energy is defined as F ⇔ E − TS, where E is energy, T is temperature, and S is entropy. The free energy
equation yields a quantity, F, that is independent of heat and entropy. Many equations involving F and not T or S are
fully reversible, and so Helmholtz's work allowed for the application of the Hamiltonian to many chemical processes.
Hence while “Helmholtz was neither the sole nor the most important contributor” to theoretical chemistry, “his
thermodynamic theory of 1882–1883 was the pioneering work on which much of the new theoretical chemistry
rested”. [4]
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One nature
In science, one nature, as contrasted with
two natures, refers to the conviction or view
that one nature governs the entire universe,
animate and inanimate, governing both
humans and human activities, and other nonhuman things, alike. Belief systems of people,
generally, can be divided into whether one is
a two nature theorist or one nature theorist
or two nature in belief and philosophy or one
nature in belief and philosopher.

Goethe
In circa 1770, German polyintellect Johann
Goethe, the preeminent "one nature
theorist", as he states in his retrospect 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, which he recounts as follows:
[1]

Romanian-born American mechanical engineer Adrian Bejan's 2012
depiction of how the geometry of flow structures found surrounding river
deltas and lung bronchi are both governed by one law of nature, which Bejan
calls "constructal law". [4]

“I perceived something in nature (whether living or lifeless, animate or inanimate) that manifested itself only in
contradictions and therefore could not be expressed in any concept, much less any word. It was not divine, for it
seemed irrational; not human, for it had no intelligence; not diabolical, for it was beneficent; and not angelic, for it
often betrayed malice. It was like chance, for it laced continuity, and like providence, for it suggested context.
Everything that limits us seemed penetrable by it, and it appeared to dispose at will over the elements necessary to
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our existence, to contract time and expand space. It seemed only to accept the impossible and scornfully to reject the
possible.”
Later, following the completion of his tripartite chemical-to-animal-to-human tripartite metamorphology theory of
form change, in his famous 4 Sep 1809 anonymous advertisement, shown below, to his soon-to-be published “most
dangerous work” Elective Affinities, Goethe states explicitly there is after all only one nature:
“The author must have been led to his strange title by his continuing work in the physical sciences where we often
make use of comparisons drawn from the world of human behavior so that things which are essentially remote from
us may be brought a little nearer; and in the novel, in a case concerning morality, doubtless the author was seeking to
trace an expression used as an analogy in chemistry back to its origin in the life of the human spirit. [The
advertisement concludes with a general remark, the essence of which is] there is after all only one nature, and that
even in our human zone of it, the cheerful zone of reason and freedom of choice, still there are traces, in the
passions, of bleak and irresistible necessity.”

Haken
In 1986, German theoretical physicist Hermann Haken, in his Advanced Synergetics, gave the following noted one
nature statement: [3]
“Why should systems consisting of components as different as electrons, atoms, molecules, photons, cells, animals,
or even humans be governed by the same principles when they organize themselves to form electrical oscillations,
patterns in fluids, chemical waves, laser beams, organs, animal societies, or social groups.”
(add discussion)

Bejan
In 1995, Romanian-born American mechanical engineer and thermodynamicist Adrian Bejan, after being irked by a
prebanquet speech by Belgian chemist Ilya Prigogine about how natural structures are all but the result of throwing
the dice, or as Bejan recalls: [4]
“Echoing the scientific community’s conventional wisdom, this famous man asserted that three-shaped structures
that abound in nature—including river basins and deltas, the air passages in our lungs, and lightning bolts—were
aléatoires (the result of throwing the dice). That is, there is nothing underlying their similar design. It’s just a cosmic
coincidence.”
A statement which Bejan discredits with the following comparison of the flow shape structure of the Delta of the
Lena River, Siberia and the Bronchus of a human lung, both shown adjacent, which he argues are governed by the
same "constructal law" of nature. In his 2012 book Design in Nature, Bejan summarizes his one nature philosophy as
such:
“Design in nature as a scientific discipline, [is] centered on a physics law of design and evolution: the constructal law.
This law sweeps the entire mosaic of nature from inanimate rivers to animate designs, such as vascular tissues,
locomotion, and social organization.”
(add discussion)

See also
● Forest blind
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O’Neill, Patrick
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In literature thermodynamics, Patrick O’Neill (c.1944-) is an Irish-born Canadian
German-literature and comparative literature theorist noted for

Overview
In 1980, O'Neill gave a seminar on "black humor fiction", which resulted in his 1990
book The Comedy of Entropy: Humour, Narrative, Reading, wherein he discusses writers
who employ "entropic comedy", which he defines as: the expression — literary or
otherwise — of a form of humor whose primary characteristic is its own awareness of
its status as essentially decentered discourse; the following, from Canadian Book
Review Annual, is a synopsis:
“In a world preoccupied with doubt, disorder, and indeterminacy, where the laws of
thermodynamics seem the only certainties, O’Neill sees a deconstructive “black
humor” as the inevitably dominant literary mode. Imposing order on existential chaos
(with a hint, one hopes, of the quixotic nature of the undertaking), he divides his study into three parts: the
contextual, in which the subject is discussed in relation to contemporary intellectual ideas; the theoretical (and we all
know what that means); and the practical, in which 12 illustrative texts are duly analyzed.
O’Neill makes further divisions here into satire, irony, and parody, neatly providing four specimens of each. Since this
is an exercise in comparative literature, texts in English, French, and German are included; the authors discussed are
Beckett, Camus, Céline, Grass, Handke, Heller, Joyce, Kafka, Nabokov, Pynchon, Robbe-Grillet, and Sartre. If, as
O’Neill maintains, “narrative always borders on parody,” so does literary criticism, and in seriously providing an
elaborate taxonomy of entropic comedy, O’Neill is clearly walking a tightrope over an absurd abyss.
Though he warns in a chapter title against the importance of being earnest, he tends to be fairly earnest himself;
for example, his complicated diagrams and equations in Part 2—designed, he says, “to clarify”—cry out for
deconstructing parody. One does not expect humorous writing in such a study, but an approach that allowed for the
expression of witty paradox within the argument would have helped immensely. Significantly the texts that come
across most effectively in Part 3 are those in which language is most freshly and dexterously employed; O’Neill’s non
evaluative subdivisions seem secondary. The Comedy of Entropy contains some interesting insights, breaks some new
ground, and is necessary reading for anyone interested in literary genres, but I wish it were a little lighter in tone.”
In one part, to exemplify further, O’Neill comments on how the character Oskar, of German author Gunter Grass’
1959 The Tin Drum, after being rejected by the public schools, “undertakes his own education by close reading of two
books whose pages, for simplicity's sake, he has torn out and shuffled to make a single new volume, Goethe's Elective
Affinities and a volume promisingly entitled Rasputin and Women.” [1]

Education
O’Neill completed his MA in Ireland in 1968, his PhD at Queens University in 1972, and Doctor of Literature in Ireland
in 1994. Presently, he is professor of German and associate dean of international studies at Queens University,
Canada. Much of O’Niell’s comparative literature studies, to note, seem to be focused on the works of German
author Gunter Grass.

References
1. O’Neill, Patrick. (1990). The Comedy of Entropy: Humour, Narrative, Reading (Elective Affinities, pg. 179). University
of Toronto Press.

External links
● Patrick O’Neill (faculty) – Queens University, Canada.

Onsager, Lars

3632

Hmolpedia

In thermodynamics, Lars Onsager (1903-1975) was a Norwegian-born American
chemical engineer and physical chemist noted for his 1931 reciprocal relations, which
founded the subject of near-equilibrium thermodynamics, and for his 1968 win of the
Nobel Prize in chemistry for the formulation of these relations. [1]

Education
Onsager completed his BS in chemical engineering in 1925 at Norwegian Institute of
Technology and then went on to studying with Dutch physical chemist Peter Debye at
Zurich University for three years. In 1928 Onsager moved to the United States where he
studied at John Hopkins University and Brown University. His thesis on reversible
processes was considered incomprehensible by the chemistry, physics and
mathematics departments at Brown University. He eventually received his PhD from
Yale University in 1935, with a dissertation entitled "Solutions of the Mathieu equation
of period 4 pi and certain related functions." In 1945, he was awarded the J. Willard
Gibbs Professor of Theoretical Chemistry.
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Ontic opening
In hmolscience, ontic opening, ontic
openness, something that is “ontic
open”, and or an ontic opening theory,
refers to something that is said to bring
in or allow the existence of a nondeterministic nature or give a means of
proving indeterminism; and or allow for
the emergence or introduction of a nonmaterialistic or non-physicalist angled
"being" or "becoming" theory; a
scientific-sounding way to sneak
anthropisms into hard physical science,
so to say, typically underlaid by some
type of hidden or implicit god or
Left: an ontic opening humor jab on Werner Heisenberg's uncertainty principle,
used socially. Right: an ontic opening themed cartoon (Ѻ) on Kurt Godel’s 1931
spirituality agenda. [1]
incompleteness theorem.

Etymology
The prefix “ontic” is a shorthand reference to "ontology", the study of the emergence of being, becoming, and or
existence, and hence ontic is short for the study of these in regards to being and becoming questions related to
human existence, particularly in regards to the modern physical sciences. In philosophy, the concept of “ontic
openness” or ontic openings seems to have arisen in the work of Martin Heidegger. In systems ecology, the mixture
of “open” as defined in thermodynamics in connection with the older ontological version of open or openness seems
to have been introduced in 2001 by Sven Jorgensen. [2] In the 2009 book A Third Window: Natural Life beyond
Newton and Darwin, American systems ecologist Robert Ulanowicz, according to Swedish two-cultures literature
theorist Erland Lagerroth, gives the “ontic openings” of nature examples of Gödel's incompleteness theorem,
Heisenberg's uncertainty principle, the Pauli exclusion principle, and Elsasser's unique events (see: Walter Elsasser),
to argue for the existence of God and his possibilities to intervene in what happens on earth. [3] Belgian chemist Ilya
Prigogine's "bifurcations", along the same lines as Lagerroth's classification scheme, might well be also classified as an
ontic opening.

Openings
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The following is a work-in-progress chronological listing commonly employed ontic theories employed to
conceptualize or feign about “openings” of nature:
Theory | Principle | Model

Date

Theorist

Summary | Assertion

Greek
Said to derive from Greek atomic
philosopher theory.

Rebuttal | Disproof

● Lawrence Henderson (1913)
dismissed as a false assertion;
the correct assertion being that
the property of entropy
maximization (or free energy
minimization, in evolutionary
terms) of matter and energy
organizes the universe in space
and time.

Chance

400BC

Swerve of the atom
(Clinamen)

300BC Epicurus

Proposed that certain atoms
"serve" thus giving humans free
will.

322BC Aristotle

Has been defined as a “dead”
theoretical option in biology
(John Wilkins, 1997), in physics
and chemistry (John
Argues that all phenomena have a
Hawthorne, 2005), and in
final cause, i.e. desired or optimal
sociology (Water Runciman,
end location in the universe,
2005); and since superseded by
which is its purpose.
waves and tides framed
directional movements towards
free energy minimization point
theory.

Teleology

Entropy

1865

Rudolf
Clausius

Dozens of “entropy antonym”
theories, into the 21st century,
have sprouted: extropy (1900 |
Georg Hirth), ectropy (1910 | Felix
Auerbach), negentropy (1950 |
Leon Brillouin), anti-entropy
(1951 | Pierre Teilhard), etc.

This, generally, is but the result
of confusion about entropy,
most assuming it is but the
tendency towards disorder; the
correct focus is on "Gibb
energy" the quantitative
measure of change of state of
order.

Henri
Becquerel

Discovered that uranium emits
radiation, “unpredictably”
(randomly), without any need for
excitation by an external energy
source; thereafter some (e.g.
Ettore Majorana, 1935) began to
use the “unpredictable” aspect of
radioactive clicking of the meter
to develop “chance” based
philosophies of sociology and
human nature.

Dismissed by the fact that social
systems are not uranium based;
Richard Feynman (1985), e.g.,
stated that all of existence,
social existence included, 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.

Radioactivity

1896

Uncertainty principle

● Dean Wooldridge (1968):
“Even the existence among the
laws of a principle of
Claimed to overthrow: the
principle of causality (Heisenberg, indeterminacy limiting the
precision with which the future
1930), thereby seemingly
can be predicted does not
inserting "indeterminism" into
Werner
1927
permit entry of caprice into the
Heisenberg science; the idea that natural
world of the physical scientist.
phenomena obey exact laws
(Heisenberg, 1930); and Laplacian Within a calculable and
frequently very narrow range of
determinism (Compton, 1935)
uncertainty, the future is
completely determined by the
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past. Given the laws and the
particles, all else follows
inexorably.”
● Steven Weinberg (1992)
dismissed, in his Scrooge Tiny
Tim dialogue, as a false
extension.
Incompleteness theorem 1931 Kurt Godel

Self-organization

Cybernetics

● Friedrich Cramer (1993: the
notion of “self-organization”
lets the metaphysical into
physics (see: ontic openings)
and hence justifies the notion
of creation by god.

1943 Ross Ashby

1948

Norbert
Wiener

The model of mechanical
feedback, in the sense of the
method by which an oarsman
steers a ship, has given rise to all
sorts of ontic opening theories.
(Ѻ)
After being told by John Neumann
that he should call his new coding
formula for the sending of 1s and
0s, i.e. Boolean algebra based
information, in telegraph wires,
by the name "entropy",
superficially drawing a parallel to
Boltzmann entropy of
thermodynamics, the so-called
Shannon bandwagon took of, one
that many still ride today,
allowing anyone to argue about
anything.

● Dirk ter Haar (1954)
dismissed as having nothing to
do with thermodynamics;
retracted by Shannon (1956)
himself has something that is
“not relevant to psychology,
economics, and other social
sciences”.

The Benard cell (1900)
phenomenon of so-called "farfrom-equilibrium" formation of
"order" (hexagonal cell patterns)
from "disorder" (randomly
moving silicon atoms), past a
certain Reynold's number of heat
input, alludes to the view that
before the fluctuation and or
bifurcation, determinism and
predictability exist, but at or after
the bifurcation (or bifurcation
point), indeterminism and
unpredictablity exist, and there by
semblance of materialistic
"choice" and or free will exists.

● Georgi Gladyshev (1979)
dismissed as but "mathematical
fantasies" devoid of any real
world application; societies, in
short, are not made of silicon or
whale oil, nor heated
"continuously" (but cyclically)
on a hotplate (but by the sun).

Information theory

1949

Claude
Shannon

General systems theory

1950s

Ludwig
Bertalanffy

Unique events

1958

Walter
Elsasser

Ilya
Far-from-equilibrium
1970s
Fluctuations/Bifurcations
Prigogine

Ascendency

1979

Robert
Ulanowicz

Chaos theory

1990s

Edward
Lorenz

Arguments, such as the "butterfly Fell off, in popularity, into the
effect", assert that social systems 2000s.
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are at the "edge of chaos",
according to which slight changes
to initial conditions, bring about
unpredictably large end result
changes.
The following are other possible or tentative avenues of ontic opening arguments:
● Pauli exclusion principle

Ontic opening theorists
An ontic opening theorist is someone who uses
"openings" to make an “ontological” argument.
Examples include:
● Robert Ulanowicz
● Morris Zucker

Teleic opening theorists
A teleic opening theorist, similar to an “ontic opening
theorist”, in Swedish two-cultures literature theorist
Erland Lagerroth’s 2009 classification scheme, refers to
someone who uses “openings” to make a "teleological"
(design or purpose as an explanation) argument of
natural phenomena. Examples include:
● Alicia Juarrero
● Terrence Deacon

References

An explicit religious use of Heisenberg’s uncertainty principle, as
an ontic opening, to validate the premise of “free will”, thereby
giving comforting, albeit vacuous, justification of the premise
that people have the ability to freely “choose” between good
and evil or right and wrong; thereby substantiating the classical
models of the soul and or karma based religion.
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Press.
3. (a) Lagerroth, Erland. (2009). “In the Beginning was the Process”, Aug. 11. Amazon.com Reviews.
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entropy, 17+ pgs; God, 12+ pgs) . Templeton Press.
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Elsevier.
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Oparin, Alexander
In science, Alexander Oparin (1894-1980) (CR:13) was Russian biochemist noted for []

Overview
In 1924, Oparin, in his The Origin of Life, argued that compounds of nitrogen, carbon,
hydrocarbons, and other oxygen-containing organic molecules fell from the cooling
clouds, filling the oceans, and from these a complex aggregate called colloids formed,
and eventually transformed into an organic body. [1] In 1936, Oparin, argued, based on
the 1931 ‘coazervate’ theory of H. Budenberg de Jong, that inorganic molecules, in an
oxygenless atmosphere, could react via the action of sunlight, to produce a ‘primeval
soup’ of organic molecules; which in turn could combine to create a ‘coacervate
droplet’, such as shown below:
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which, in turn, would grow by fusion with other droplets, and reproduce through fission into daughter droplets,
gaining a primitive metabolism in which those factors that promoted cell integrity survived, whereas those that didn’t
became extinct. [2]

Vernadsky
Oparin, of note, attacked Vladimir Vernadsky’s 1926 ‘theories on perpetual life’ (Ѻ), who stated that they were not in
accord with the “objective data of modern science.” [5]

Difficulties
Oparin's coacervate droplet origin of life theory, to note, falls apart as baseless, when analyzed via physical
chemistry; such as found in Lionel Harrison 1993 “cell-as-molecule” approach, in upgrade to cell as first living thing,
according to which the notion of "life" found in the mechanism of a "first reaction" becomes untenable, and
therefore defunct. [4]

Quotes | On
The following are Oparin-related quotes:
“While rejecting vitalism, teleology, and mysticism, Haeckel taught a view of nature that advocated a cosmic
perspective and an evolutionary framework, and thereby surpassed the crudely mechanistic and materialistic [see:
crude materialism] explanations of the world. Going beyond Darwin, Haeckel proposed that life had emerged
spontaneously from matter; an hypothesis anticipated by over fifty years: the abiogenetic theory of Alexander
Oparin.”
— James Birx (1992), “Introduction to The Riddle of the Universe” [3]

Quotes
The following are noted quotes:
“At the dawn of the European civilization, with the Greek philosophers (Ѻ), there were two clear tendencies in this
problem. Those are the Platonic and Democritian trends, either the view that dead matter was made alive by some
spiritual principle or the assumption of a spontaneous generation from that matter, from dead or inert matter.”
— Alexander Oparin (c.1940) [6]
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External links
● Alexander Oparin – Wikipedia.

Open
In thermodynamics, open refers to a system surrounded by a boundary across which energy, in the form of work or
heat, and matter, may pass or be exchanged with its surroundings. [1] In this sense, an "open system" can have any
type of interaction with its surroundings.
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See also
● Closed
● Isolated
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Opposites attract
In proverbs, opposites attract, sometimes heard in association with
“likes repel”, as compared to “likes attract” (e.g. birds of a feather flock
together), refers to either the phenomenon, in physics, of opposite
charges attracting; or, in sociophysics, of opposite traits and or
personalities attracting. [1]

Etymology
The model of likes repelling and opposites attracting seems to have
originated from Coulomb's law (1785); and or possibly dating farther
back to Plato's laws of affinity. The phrase “like repels like, and
opposites attract”, applied socially, seems to have been in common
circulation in 1850 (Ѻ)

Quotes
The following are related quotes:
“The male attracts the female, and vice versa; but what we must not fail to notice is, that likes repel, and opposites
attract, each other. Hence, two of the same gender cannot associate so harmoniously as two of directly opposite
relations.”
— Andrew Davis (1850), The Great Harmonia: a Philosophical Revelation of the Natural, Spiritual and Celestial Universe (Ѻ)

“Magnetism has its seat in the vital realm, and is therefore the energy of love and passion, and the controlling spirit
of counterpart selection. Positive forces are male; negative forces are female. Being magnetic, the positive repel each
other, the negative repel each other, and the opposites attract. It is seen to be true in life that persons of opposite
magnetic or vital qualities should marry each other, but not opposites in mental attributes. In the mental realm, like
attracts like, and persons of the same tastes and inclinations should affiliate. It is the saddest of all mistakes for
persons who differ in mental character to marry each other.”
— Edmund Shaftesbury (1898), The Two Sexes: Their Functions, Purposes and Place in Nature (Ѻ)

“In nature opposites attract, and that its phenomena come from this attraction and from the consequent
commingling of opposite conditions, that the strongest affinities exist between things dissimilar, and that when
combination ensues, the compounds so formed are the most permanent.”
— Author (c.1885) (Ѻ)
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Order
In thermodynamics, order, in contrast to disorder, in a system or structure is often correlated to a low measure of
entropy. A perfectly ordered crystalline structure, at absolute zero of temperature, for instance, is considered to have
a measure of zero entropy, the lowest value of entropy.

Overview
In the 1862, Rudolf Clausius was associating entropy with the aggregation (coming together) and disgregation, i.e. disaggregation (coming apart) of bodies. In 1936, British biochemist and historian Joseph Needham, in his Order and
Life, stated: [3]
“For the astronomers and the physicists the world is, in popular words, continually ‘running down’ to a state of dead
inertness when heat has been uniformly distributed through it. For the biologists and sociologists, a part of the world,
at any rate is undergoing a progressive development in which an upward trend is seen, lower states of organization
being succeeded by higher states. For the ordinary man the contradiction, if such it is, is serious, because many
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physicist, in expounding the former of these principles, the second law of thermodynamics, employ the word
‘organization’ and say it is always decreasing.” Needham followed up his own query with the publication of the 1942
article “Evolution and Thermodynamics: a Paradox with Social Significance”. [4]
In 1944, Austrian physicist Erwin Schrodinger, in his What is Life?, chapter "Order, Disorder and Entropy", gave
the following equivalence for systems "in a uniform environment":
High (↑) levels of orderliness = Low (↓) levels of entropy
This stated equivalence, for systems that are not isolated and are not made of ideal gas phase particles, i.e. those
that are not bound by the Boltzmann chaos assumption, however, becomes rather non-logical as system complexity
increases. This becomes apparent in the concept of material entropy or if one tries to model human social system
organizations via entropy qualifications, as in measures of "human entropy" or "social entropy". Schrodinger, went on
to argue that, via the statistical thermodynamics of Austrian physicist Ludwig Boltzmann and American engineer
Willard Gibbs, disorder is given by the following expression:

where k is the Boltzmann constant and D is a "quantitative measure of the atomistic disorder of the body in
question". [5] On this basis, Schrödinger states that the reciprocal of the measure of disorder, 1/D, can be regarded
as a direct measure of order. Subsequently, according to Schrödinger, since the logarithm of 1/D is minus the
logarithm of D, according to the rule:

then, in his own words, we can write Boltzmann's equation as:

Hence, via this derivation, according to Schrödinger:
“The awkward expression ‘negative entropy’ can be replaced by: entropy, taken with the negative sign, is itself a
measure of order.”
Thus, as he states, "the device by which an organism maintains itself stationary at a fairly high level of orderliness ( =
fairly low level of entropy) really consists in continually sucking orderliness from its environment." [1]
In 1973, American physicist Robert Lindsay argued that “the statistical interpretation of entropy and the
principles of thermodynamics leads at once to another important point of view, namely, that of the role of order in
the direction of naturally occurring processes.” He continues, “we can therefore introduce another interpretation of
entropy: increase in entropy means a transition from a more orderly state to a less orderly state”, a principles which
he oversimplifies to be applicable to all systems. In particular, he concludes that the second law of thermodynamics
states:
“In any naturally occurring process the tendency is for all systems to proceed from order to disorder, and the
maximum entropy of Clausius is the state of complete disorder or thorough randomness, out which no return to
order is practically possible.”
This sloppy argument is an example of unsubstantiated over-extrapolation of an ideal gas system logic to an allsystem logic.
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Order, Disorder, and
Entropy
In famous publications, Order, Disorder, and Entropy is the
famous nine-page chapter six of Austrian physicist Erwin
Schrodinger’s 1944 book What is Life?, itself a precipitate of
Schrodinger’s February 1943 lectures at Trinity college. [1]

Overview
It is difficult to even begin to describe the influence of this
little chapter. In all probability, it is likely the most indirectlycited chapter in corpus of theory represented with human
thermodynamics, particularly for its simpleton derivation of
negative entropy, which Schrodinger posits is the
thermodynamic representation of the order of any system.

References
1. Schrodinger, Erwin. (1943). What is Life? (ch. 6: Order,
Disorder, and Entropy, pgs. 67-75). Cambridge University
Press.

Title page to Erwin Schrodinger's 1944 chapter Order,
Disorder, and Entropy.

Order-from-disorder
In hmolscience, order-from-disorder, or "order out
of chaos", refers to the seemingly paradoxical
phenomenon of the spontaneous formation of
ordered structures in the universe, as typified by
humans and society, in a universe governed by the
second law of thermodynamics, often typified as the
tendency in isolated systems to tend towards
maximum entropy.

History
The phrase “order from disorder sprung” is from
John Milton’s 1667 Paradise Lost. (Ѻ) In 1944,
Austrian physicist Erwin Schrödinger penned his
“Order, Disorder and Entropy”, wherein he pits the
science of genetics as a counter to statistical
An order from disorder rebuttal, CF001.2 (Ѻ), from TalkOrigins.org
thermodynamics and second law, entropy tendency, index editor (Ѻ) Mark Isaak’s 2005 book on the top 400 countertowards disorder. [1] In 1984, Belgian chemist Ilya
creationism objections, that order from disorder is impossible,
Prigogine published Order Out of Chaos, in which a
according to the second law. [3]
nonequilibrium thermodynamics variation of a farfrom-equilibrium state of ordered life emergence was hypothesized. This soon led to a mixture of the two
interpretations. In 1992, American sociologist Thomas Fararo, in his The Meaning of General Theoretical Sociology,
warns his readers not to mix up the far-from-equilibrium Prigoginean thermodynamics interpretation of equilibrium
and structure formation with the standard sociological one (an abstract analytical conception): [2]
“The main point is that theoretical sociology should employ an abstract analytical conception of equilibrium in which
this concept is in reference to certain states of the social system, not of the biophysical environment … any special
emergence of order-from-disorder phenomenon in our field must be accounted for by the mechanism of social
interaction, not by a vague appeal to some thermodynamic situation.”
(add discussion)
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Mark Isaak’s 2007 counter-creationism snippet on the assertion, that the mind brings order; following the heart, often
commonly employed by creationists, that order from disorder is times, brings about chaos.
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Organic
In science, organic (TR=983), as contrasted with inorganic (TR=112), tends to refer to the chemistry of organs,
“organisms”, or with living structure (see: organic life), and in large part tends to be a chemistry-coated term used to
distinguish or label life from non-life; and or, depending, that associated with carbon-based compounds. Related
terms include: organic life, as contrasted with inorganic life; as well as organic chemistry, as contrasted with inorganic
chemistry.

Organic | Inorganic duality
Several thinkers, amid the French enlightenment, including Pierre Maupertuis (1698-1759) and Denis Diderot (17131784), promoted a non-supernatural duality theory, according to which two types of matter existed: organic and
inorganic. [3]

Related
In 1794, English physician Erasmus Darwin published his Zoonomia: or the Laws of Organic Evolution, in which he
speculated on the origin of life. [1] In 1935, Schrodinger, in his Science and the Human Temperament, stated the
following in regards to the second law and rise of human cultures, as re-quoted by American anthropologist Leslie
White (1959): [2]
“I am convinced that this law [second law] governs all physical and chemical processes, even if they result in the most
intricate and tangled phenomena, such as organic life, the genesis of a complicate world of organisms from primitive
beginnings, [and] the rise and growth of human cultures.”
(add discussion)

Life terminology upgrades
See main: Life terminology upgrades

In 2009, with the establishment of the defunct theory of life position, by American electrochemical engineer Libb
Thims, the concept or notion of "organic" life became classified as a defunct scientific theory, upgrade to powered
CHNOPS-ological matter.
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Organic vs
inorganic
In hmolscience, organic vs inorganic,
a chemical restatement of the “life vs
nonlife” divide, originating from the
animal + plant (organic) and mineral
(inorganic) tripartite divide of Carl
Linnaeus (aka Linnaean classification),
refers to precariously untenable
divide of the periodic table into two
groups, one generally carbon-based
(i.e. organic), the other non-carbon
based (i.e. inorganic), in short.

Overview
In 1862, Ernst Haeckel, in his The
History of Creation, stated the
following: [1]

Left: Friedrich Wohler's 1828 urea synthesis, which according to Henry Bray "bridged
the gap" between organic and inorganic. Right: Mark Leach’s “organic vs inorganic”
tree divide, representative of his “chemogenesis theory, according to which
conceptualizes that chemical reactivity, organic, and inorganic “emerge” from the
periodic table. (Ѻ)

“The idea of the unity of organic and inorganic nature is now firmly established. . . . All natural bodies which are
known to us are equally animated, and the distinction which has been made between animals and inanimate bodies
does not exist.”
In 1910, Henry Bray, in his The Living Universe, previously citing the above quote by Haeckel, stated the following: [2]
“Some years ago chemistry was divided into inorganic and organic branches, on the supposition that what is known
as the life-principle was somehow a necessary factor in the formation of the organic compounds; but since very many
of these compounds have been made, and are now daily making, in all the laboratories of the world, this supposed
principle of differentiation has to be given up. Today organic chemistry is sometimes called, ‘chemistry of the carbon
compounds’; sometimes, ‘chemistry of the hydro-carbons and their derivatives’. By whatever name one may call it,
chemists no longer believe that organic chemistry is dependent on any so-called life principle for the formation of its
compounds. Especially is this true since potassium cyanide [KCN], urea [CH4N2O], potassium formate [HCO2K], and
acetylene [C2H2] were formed by Wohler and Berthelot: and since in our own day carbon compounds exactly as they
exist in the bodies of plants and animals are prepared hourly with simply chemical means. Thus therefore the
supposed chasm between the so-called living and the so-called dead has been most certainly bridged [compare:
unbridgeable gap].”
In 1926, Vladimir Vernadsky, in his The Biosphere, attempted to surmount the life / non-life issue,
thermodynamically, by arguing that certain portions of the periodic table go into living matter, and that there is some
type of unbridgeable gap between living matter and non-living matter, or something along these lines; the result,
however, was highly incongruous.

Quotes
The following are related quotes:
“What are the physical and chemical origins of diversity among inorganic and organic things, and how shall the
adaptability of matter and energy be described? He may then see his way through all the difficulties which
philosophical and biological thought have accumulated around a problem that in the final analysis belongs only to
physical science, and at the end he will find a provisional answer to the question.”
— Lawrence Henderson (1917), Order of Nature [3]

“Even now there are serious conceptual discontinuities in the evolutionary theory, were its philosophical mission of
unifying organic and inorganic nature is not fully realized. Whereas organic nature is pictured as purposive, selfserving, and, at least in its highest expressions, conscious, inorganic nature is conceived as behaving according to the
blind mechanistic principles of chance and necessity.”
— Jeffrey Wicken (1981), “Chance, Necessity, and Purpose: Toward a Philosophy of Evolution” [4]

“Chemistry professors are unstable mixtures of predominantly unstable compounds which, in the exclusive presence
of the sun's heat, decay irreversibly into simpler organic and inorganic compounds. That's a scientific fact. The
question is: Then why does nature reverse this process? What on earth causes the inorganic compounds to go the
other way? It isn't sun's energy. We just saw what the sun's energy did. It has to something else. What is it?”
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— Robert Pirsig (1991), Lila: An Inquiry into Morals
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Organism
In terminology, organism is an individual powered CHNOPS+ entity, e.g. plant, animal, microorganism, comprised of
‘organs’. [1]

Quotes
The following are related quotes:
“No one, not even the vitalist, doubts that the organism is a Gibbs system.”
— Lawrence Henderson (1917), The Order of Nature

“Organisms are much more complicated than minerals. We know the free energy of formation and the entropy of
quartz, but the value of the same parameter in a cell is unknown.”
— Norman Dolloff (1975), Heat Death and the Phoenix [2]

“Organisms consist exhaustively of atoms and molecules. A steam engine may consist only of iron and other
materials, but it is something else than iron and other components. Similarly, an electronic computer is not only a pile
of semiconductors, wires, plastic, and other materials. Organisms are made up of atoms and molecules, but they are
highly complex patterns, and patterns of patterns, of these atoms and molecules. Can the properties of benzene be
predicted from knowledge about oxygen, hydrogen, and carbon? Or, at a higher level of complexity, can the behavior
of a cheetah chasing a deer be predicted from the knowledge about the atoms and molecules making up these
animals?”
— Francisco Ayala (1983), “Biology and Physics: Reflections and Reductionism” [3]
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Orgone energy
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In psychodynamics, orgone energy is a type of
hypothesized sexual energy, psychological energy, or
energy related to the orgasm, postulated in the 1920s by
Austrian-born American psychologist Wilhelm Reich, said
to permeate the atmosphere and all living things. [1] The
theory of orgone energy was [or is] very controversial, is
said to be now considered a defunct theory, although
devices utilizing this theory are still being sold on Amazon
(see below), and very convoluted to pick through, being
that it culls from a number of different areas, both from
the nonsensical fringe domain, e.g. chemical ether, from
electromagnetic field theory, semi-conductor theory, and
from Freudian psychodynamics, in particular Austrian
psychologist Sigmund Freud’s libido theories (sexual
Austrian-born American psychologist Wilhelm Reich's 1923
drive), which themselves are deeply rooted in
sexual tension diagram, from his “Concerning the Energy of
extrapolated ideas of Helmholtzian thermodynamics
Drives”, in which the outlines of the idea of orgone energy
began to take root. [13]
(Freud’s vicarious mentor), i.e. of concepts of
conservation of energy, bound energy, free energy
applied to the mental domain of thought, action, and repression of ideas and movements. Orgone energy, in some
contexts, is described as being “negative entropic force”, or life force, in nature responsible for concentrating and
organizing matter. This, however, may be a latter interpretation by one Reich’s followers, being that the concept of
negative entropy wasn’t introduced until circa 1942; although, to note, Reich was aware of entropy used in
psychology at least as early as 1923.

History
The theory of orgone energy was developed in the 1920s through the 1950s by Austrian-born American psychologist
Wilhelm Reich, loosely being an expanded derivative of Sigmund Freud’s psychological energy theories of libido
(Instincts and Their Vicissitudes, Beyond the Pleasure Principle, etc.). Reich, following Freud, saw nascent sexuality as
the primary energetic force of life. The term itself was chosen to share a root with the word orgasm, which both
Reich and Freud took to be a fundamental expression of psychological health. The focus on sexuality, while
acceptable in the clinical perspective of Viennese psychoanalytic circles, scandalized the conservative American
public; the result of which, spurred by the WWII fears, Reich was jailed at least twice. In his 1923 article “Concerning
the Energy of Drives”, in which mention of entropy is made in a footnote, Reich outlines a "drive theory" to study the
way in which energy functions in humans and nature and eventually, in the decades to follow, platforms from drive
energy to, in the summary words of historian Michael Mannion, “libido through bioenergy to orgone energy.” [2]
Reich seems to have had many students that latched on to this idea, a school of thought sometimes called Reichian
psychology. His daughter Eva Reich (1924-2008), for example was said have lectured on Reichian psychology, as well
as taken part in many of his early
experiments. [1]
In 1934, after his migration to the US,
Reich began to speculate about biological
development and evolution, and then
branched out into much broader
speculations about the nature of the
universe. [3]
Believing he had detected "bions"—
self-luminescent sub-cellular vesicles
visible in decaying materials, and
presumably present universally—he first
conceived them as electrodynamic or
radioactive entities, as had the Ukrainian
biologist Alexander Gurwitsch, but later
concluded from his research that he had
discovered an entirely unknown but
One of Wilhelm Reich's circa 1940s orgone accumulators, described as such:
measurable force, which he then named
“one takes the energy directly out of the accumulator and send it to the
"orgone", a pseudo-Greek formation
specimen itself. This latter method is employed in construction of the chemical
probably from org- "impulse, excitement" ether generator. A typical approach in its construction is to make a 5-20 layer
as in org-asm, plus -one as in ozone (the
orgone accumulator, making a small hole through all the layers. A small flexible
Greek neutral participle, virtually *ὄργον, tube can then be inserted directly inside, thereby drawing out the orgone
gen.: *ὄργοντος). [11]
energy from the multiplayer box. This tube is then aimed right at the specimen.

Orgone accumulators
In 1940, jumping from what seems to have

Most of the time a metal cone is connected to the outside end of the metal
tube. Both tube and cone should be coated with a good flexible organic
insulator to prevent orgone energy from escaping from the sides.” [8]
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been a possibly a useful theory of sexual energy in outline, Reich jumped into what seems to be the fringe range of
ideas (e.g. discussing UFOs), when he built what he called “orgone accumulators”, types of said-to-be conductive
boxes, comprised of alternating layers of ferrous metals (iron) and organic insulators (non-conducting material) with
a high dielectric constant (ratio of the amount of electrical energy stored in a material by an applied voltage, relative
to that stored in a vacuum), in which people could sit and absorb stored orgone energy or “orgone heat” from the
surroundings, and supposedly heal themselves, or something along these lines.
In his Time magazine obituary, orgone energy accumulators are described as “telephone-booth-size devices that
supposedly gathered energy from the atmosphere, and could cure, while the patient sat inside, common colds,
cancer, and impotence.” [4]
The construction of the boxes caught the attention of the
press, leading to wild rumors that they were "sex boxes"
that caused uncontrollable erections. [9]

Einstein experiments
Reich was concerned with experimental verification from
other scientists and famously contacted German-born
A modern-day version of Reich's orgone energy generator
American Albert Einstein, who agreed to participate and
selling on Amazon. [10]
test some of Reich’s theories.
On December 30, 1940, Reich wrote to Einstein saying he had a scientific discovery he wanted to discuss, and on
January 13, 1941, went to visit Einstein in Princeton. They talked for five hours, and Einstein agreed to test an orgone
accumulator, which Reich had constructed out of a Faraday cage (a metallic enclosure that blocks out external static
and non-static electric fields) made of galvanized steel and insulated by wood and paper on the outside. Einstein
agreed that if, as Reich suggested, an object's temperature could be raised without an apparent heating source, thus
violating the second law of thermodynamics, it would be a "bombshell" in physics. [7] Einstein was said to have
concluded that Reich's research lacked scientific detachment and experimental rigor, and in particular, found Reich's
demonstrations of "orgone heat" inconclusive. [5] Reich eventually published a book on these experiments, and
event which he dubbed the "Einstein affair", in 1953. [12]

Anti-orgone energy | Cloudbusters
Reich posited a conjugate, life-annulling energy in opposition to orgone, which he dubbed Deadly Orgone Radiation
or DOR. He wrote that accumulations of DOR played a role in desertification, and he designed a "cloudbuster" with
which he said he could manipulate streams of orgone energy in the atmosphere to induce rain by forcing clouds to
form and disperse. It was a set of hollow metal pipes and cables inserted into water, which Reich argued created a
stronger orgone energy field than was in the atmosphere, the water drawing the atmospheric orgone through the
pipes. In 1953, he tested his cloudbuster orgone energy manipulator device out on blueberry crops, receiving money
for his services.

See also
● Siegfried Bernfeld and Sergei Feitelberg (and their libido energy and rectal temperature vs. brain temperature
measurements of entropy, etc.).
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External links
● Orgone – Wikipedia.

Origin of life
In science, the origin of life is a sort of puzzle grappled
with regarding the conditions, time-frames, physics,
and chemistry involved in the supposed transition
from non-life to life. The following overview by
American physicist John Gribben summarizes the way
most modern people think about the question of the
origin of life:
“That all living organism share the same four letter
alphabet and common DNA language, is convincing
evidence that we are all descendant from one
uniquely successful ancestor, whether that ancestor
first appeared inside a comet [spore life] or in
Haldane’s primeval soup [light/heat-made life] or in
Darwin’s warm little pond [lightning-made life].”

Old view

Modern view

which summarizes the three main origin of life
theories.

Perpetual motion
The majority of all origin of life theories, in large part,
amount to perpetual motion of the living kind
theories (e.g. self-motion); the following is an apt
illustration of this:

Top: the "old" colloquial view of evolution, according to which
"life" originated 3.85 billion years ago in the form of some type of
cell or bacteria. Bottom: the "new" hmolscience view of the
chemical synthesis of humans from hydrogen atom precursors,
according to which—in the defunct theory of life view of things—
humans are 26-element molecules that have been synthesized
over time, in a transformation process that began once the the sun
ignited some 4.5 billion years ago (see: elective affinities problem).

(add discussion)

List
The following are the main historical "origin of life" theories listed chronologically:
● Creation / Creationism
● Clay creation origin of life
● Creation by breath
● Gunpowder theory of life
● Spark of life theory
● Meteoroid origin of life theory
● Lightning origin of life theory
● Warm pond model
● Laboratory produced life
● Hydrothermal vent origin of life theory
● Half-living thing theory [John Haldane, 1929]
● No origin of life theory
A few are left out, such as the clay surface substrate origin of life theory; autocatalytic closer theory origin of life,
among others.
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Among this list, the "meteoroid theory" is somewhat recent, and adhered to by some at present. In 1834, Jacob
Berzelius obtained samples of the Alais meteorite (a meteorite that had fell near the town of Alais in France in 1802)
and subjected them to chemical analysis, and found the presence of carbon compounds, which to Berzelius meant
life. [16] 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. [16] Other similar theories were put forward by those including: William Thomson (1871),
Hermann Helmholtz (1879), and Svante Arrhenius (1903). In 2015, Martha Grover, et al, in their “A Chemical
Engineering Perspective on the Origins of Life”, gave the following conceptual diagram (left), indicative of the
ideology most modern scientists have in mind in respect to the origin of life question, which shows a pre-biotic or
primordial soup earth reducing atmosphere model overlaid with the Miller-Urey experiment; about which they
ruminate on, as quoted below (right): [21]
“How did these simple chemicals react to form the
small-molecule building blocks of life?—amino acids,
nucleobases, sugars, and lipids. While the exact
pathways may never be known, many pathways can
certainly be excluded based on prebiotic constraints,
leaving a smaller number of plausibly prebiotic
candidates. The scientific question is thus “How could
life have emerged?” To answer this question, the
chemicals and the environment must be considered
together as a system, which may also include a
periodically varying environment that drives the
chemical reactions. The kinetics of these reactions
must be understood, as well as the long-term
thermodynamic behavior.”
(add discussion)

Beliefs
Recent estimates indicates of
polled Americans, yield the
following opinions on the
question of the origin of life: [14]
● 42 percent of Americans
believe that life has existed in its
present form since the beginning
of the world.
● 21 percent believe that while
life may have evolved, its
evolution has been guided by
the hand of God.
● 26 percent believe in evolution
through natural section.

A timeline depiction of the formation and
transformation of the sun, according to which,
humans, as animated molecules, having over time
become attached to the surface of the earth—which
rotates on its axis and revolves about the sun—are
viewed as animated atomic aggregates (human
molecules) that have come into bound state
existence, following some 4.5 billion years of
thermodynamically-governed cyclical heat-driven chemical reaction synthesis and
transformation (see: nebular hypothesis). [18]

In other words, about 42% of
Americans believe in the Bible,
that humans were created, in their present form, some recent time in the past, i.e. circa 6,000-years ago, 21% believe
in god-directed evolution, and 26% believe in one or another variations of Charles Darwin's theory of evolution from
a warm pond.

Overview
The question became an issue in the years to follow the 1859 publication of English naturalist Charles Darwin’s Origin
of Species. The subject is often approached using the universal science of thermodynamics, being that its laws apply
equally to both realms. [1] The modern, post 2008 view, as outlined below, is that the concept of life, or of the
supposed existence of living things, is defunct. It is scientifically incorrect to say that either subatomic or superatomic
entities are "alive". The correct view is to say that what, in the past, were considered as "biological", e.g. a moving
bacteria or a breathing human, are merely carbon-centric reactive "animate molecules". A human, for instance, is a
26-element human molecule that has been synthesized, by the operation of universe, over the course of the last 13.7
billion years.
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The concept of life, in its most probable origin, is a vestigial theory of olden days religion, derived primarily from the
Egyptian Ra-based theological theory a divine "breath of life" imparted to a living thing to give it life, in conjunction
with a morality-based theory of afterlife/resurrection/reincarnation or of universal continuity, as this passed into the
Abrahamic/Brahamic religions of the world, the basis of over 80 percent of the world's religious thinking, as regarding
the concept of life.

Early | Life principle/mechanism theories
The following table outlines some of the famous materialistic origin of life theories:
Date

Theorist

1784

Discovered the human intermaxillary bone connecting humans and lower
animals in 1784; in his 1790 treatise on the metamorphosis of plants, he had
worked out the evolution or transformation of parts (morphogenesis); by
1795, following more studies in osteology, he had become convinced of the
universality of his “newly discovered principle”, and was able to define the
idea in his Sketch of a General Introduction to Comparative Anatomy,
wherein he laid down with the utmost confidence and precision, that “all
Johann Goethe (1749differences in the structure of animals must be looked upon as variations of
1832)
a single primitive type, induced by the coalescence, the alteration, the
increase, the diminution, or event the complete removal of singe parts of
the structure”; in 1796, in is Third Lecture on Anatomy, he interjected into
evolution all the way down to the chemical level: hence the birth of his
human chemical theory and with the publication of his 1809 physical
chemistry based novella Elective Affinities, the start of the science of human
chemistry.

1794

In his Zoonomia, explained: “would it be too bold to imagine, that in the
great length of time, since the earth began to exist, perhaps millions of ages
before the commencement of the history of mankind, would it be too bold
to imagine, that all warm-blooded animals have arisen from one living
filament, which the great first cause endued with animality, with the power
of acquiring new parts, attended with new propensities, directed by
irritations, sensations, volitions, and associations; and thus possessing the
faculty of continuing to improve by its own inherent activity, and of
delivering down those improvements by generation to its posterity, world
without end!” [5]

1833

1871

Erasmus Darwin
(1731-1802)
English physician

Etienne Saint-Hilaire
(1772-1884)

Charles Darwin
(1809-1882)
English naturalist

View

Sometime in the 1830s, he states, in what seems to be a very telling view:
[19]
“It is quite certain that there was a moment when life did not exist on our
planet, and another moment when it appeared. It is the passage between
these two states that forms the great problem of natural philosophy today.”
In later 13 Jul 1838 letter to Georg Sand he explains his reasoned position
on this: “God created materials predisposed for organization, by endowing
them with all the virtual conditions to pass through all possible
transformations according to the prescriptions of unceasingly variable
ambient media. Animal forms are thus unceasingly variable.”
In his 1871 "Letter to Joseph Hooker", after publishing his famous evolution
theory in 1859, wherein he cites Saint-Hilaire, Erasmus, and Goethe as
precursors to evolution theory, he comments: [6]
“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.”
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James Johnstone
(1870-1932)
English biologist

In his The Mechanism of Life, states: “life probably itself has existed on earth
for 1,000 million years [and] in living processes the increase of entropy is
retarded—this is our ‘vital’ concept.”

1924

Alexander Oparin
(1894-1980)
Russian biochemist

In his The Origin of Life
(1924), argued that
compounds of nitrogen,
carbon, hydrocarbons,
and other oxygencontaining organic
molecules fell from the
cooling clouds, filling the oceans, and from these a complex aggregate called
colloids formed, and eventually transformed into an organic body. [20] In
1936, argued, based on the 1931 ‘coazervate’ theory of Budenberg de Jong,
that inorganic molecules, in an oxygenless atmosphere, could react via the
action of sunlight, to produce a ‘primeval soup’ of organic molecules; which
in turn could combine to create a ‘coacervate droplet’; which, in turn, would
grow by fusion with other droplets, and reproduce through fission into
daughter droplets, gaining a primitive metabolism in which those factors
that promoted cell integrity survived, whereas those that didn’t became
extinct. [7]

1925

Edwin Slosson
(1865-1929)
American chemisttheologian

In his Sermons of a Chemist, stated that “it has been surmised that in the
early ages certain colloidal particles composed of compounds of carbon,
hydrogen, nitrogen, and oxygen, perhaps in contact with a catalyst such as
iron oxide, and under the influence of the ultraviolet rays of sunshine, might
have acquired the power of feeding and fission, and so become the
progenitors of all future living beings.”

1921

1929

John Haldane (19821964)
English biochemist

In a 1929 article, published in Rationalist Annual, argued that the
atmosphere of the early earth was mostly carbon dioxide, ammonia, and
water vapor, containing little oxygen; without oxygen no ozone would be
present, hence: [20]
“When ultra-violet light acts on a mixture of water, carbon dioxide, and
ammonia, a vast variety of organic substances are made, including sugars
and apparently [Edward Baly, 1920s] some of the materials from which
proteins are built up. The first living or half-living things were probably large
molecules synthesized under the influence of the sun’s radiation, and only
capable of reproduction in the particularly favorable medium in which they
originated.”
Here, to note, in Haldane’s
supposition of a ‘half-living
thing’, we recall American
electrochemical engineer
Libb Thims’ 2007 ridicule
(Human Chemistry), depicted adjacent, of the more-alive/less-alive theory
associated with the RNA life theory (see: defunct theory of life).
In his 1932 The Causes of Evolution, Halden postulated that, some two
billion years ago, something of microscopic size separated from the ‘hot thin
soup’.
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Harold Urey (18931981)
American planetary
chemist
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In his The Planets: Their Origin
and Development, speculated
that the early terrestrial
atmosphere was probably
composed of ammonia,
methane, and hydrogen; was a
student of American physical
chemist Gilbert Lewis and
mentor to Stanley Miller
(below).

1952

Stanley Miller (19302007)
American biochemist

Showed, as pictured adjacent
(in retrospect), that if Harold
Urey’s atmospheric mixture is
exposed to electric sparks and
to water it can interact to
produce about half of the
need amino acids, commonly
called the "building blocks of
life", precursors to proteins
(see: Miller-Urey experiment).

1971

Manfred Eigen
(1927-)

In his "Molecular Self-Organization and Evolution" proposed that living
systems might have emerged from some non-living autocatalytic chemical
reactions (see also: Stuart Kauffman and his 199s auto-catalytic closure
theory).

1983

Anthonie Muller
(1951-)
Dutch biophysicist

Posited a "thermosynthesis" origin of life model, arguing that the first form
of life was some type of pre-respiratory, pre-photosynthesis, version of a
molecular heat engine. Motto “from negative entropy—by evolution—to
intelligence”.

1993

Stuart Kauffman
(1939-)
American biochemist

Posited an "auto-catalytic closure" origin of life
theory, in which "dead" individual molecular
species A, B, and C, become "alive" once
catalytic closure among them is achieved and
they are able to complete one thermodynamic
cycle.

1999

Paul Davies
(1964-)
Developed the panspermia theory of the origin of life, i.e. that life on earth
English
originated from a frozen extraterrestrial bacteria on an asteroid that impacted
physicist and on earth.
astrobiologist

(add discussion)

Modern | Defunct view
See main: Defunct theory of life; Life does not exist; Life terminology upgrades

The following table outlines the defunct view of life and the search for the origin of life:
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2008
Michael Brooks
(c.1975-)
American quantum
physicist

Outlined the view that "life" is one of the big 13 things of science that doesn't make
sense. Notes that attempting to differentiate “between living [matter] and nonliving
matter and come up with the definition of life” [is] widely admitted to be a dead end.”
[10]

Libb

2009
Thims
(c.1975-)
American chemical
engineer

Arrived at the view that life is a "defunct theory", similar to vitalism and caloric theory,
in that moving structures, such as a walking breathing human (or walking molecule) or
single celled bacteria (or bacteria molecule), are "animate molecules", pure and simple,
and hard science does not consider atoms nor molecules to be alive, nor will it ever.
[11] This conclusion came into view, following prolonged calculations of molecular
formulas for every step, i.e. each supposed "living entity", in molecular evolution tables
and in the evolution timeline.

View: “Life does not exist in the sense that life is not absolutely different from non-life.

2010
Alfred Rogers
(1933-)
American
philosopher

View: “Life is a property [that] does not exist. Life is a concept that we invented. On the
Ferris most fundamental level, all matter that exists is an arrangement of atoms and their
Jabr 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
2013
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
(c.1986-)
inanimate,
no Frankensteinian spark. We have failed to define life because there was
Science writer
never anything to define in the first place.”

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, American biophysicist Harold 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. [2]

Difficulties on theory
Crude estimates, based on carbon-dating of fossilized bacteria, indicate that life originated on earth circa 3.85 billion
years ago. [3] The difficulty here is that a single bacterium is a single molecule, i.e. a “bacteria molecule”. The
question immediately becomes: at what point can a molecule be considered to be alive? In making attempts to
answer this question, one runs into insurmountable difficulties. [4]
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Orsted, Hans
In science, Hans Orsted (1777-1851) (IQ:180|#131), Ørsted or Oersted, was a Danish
physicist, chemist, and natural philosopher noted for being a mentor to Danish civil
engineer Ludwig Colding and for discovering that electric currents create magnetic
fields. [1]

Quotes
The following are related quotes:
“It appears, according to the reported facts, that the electric conflict is not restricted to
the conducting wire, but that it has a rather extended sphere of activity around it .. the
nature of the circular action is such that movements that it produces take place in
directions precisely contrary to the two extremities of a given diameter. Furthermore, it
seems that the circular movement, combined with the progressive movement in the
direction of the length of the conjunctive wire, should form a mode of action which is
exerted as a helix around this wire as an axis.”
— Hans Oersted (1813), Recherches sur l'identité des forces chimiques et électriques (Ѻ)
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Ortega, Jose
In philosophy, Jose Ortega y Gasset (1883-1955), commonly referred to as “Ortega”
(paternal name), or “Ortega y Gasset” (paternal and maternal names), per Spanish
naming customs, was a Spanish philosopher noted for some type of realist historicism,
based on a mixture of perspectivism, pragmatism, vitalism, and existentialism.

Social newton?
Ortega, curiously, is listed in Johan Hendrik Jacob Van Der Pot’s seeming 1985 social
Newton listing, between Vilfredo Pareto and Bertrand Russell. [4]

Goethe
In 1932, on the centenary of Goethe’s dereaction (death), Ortega published an essay
entitled “Man’s Vocation: In Search of Goethe from Within”, themed of Eros, wherein
the term ‘vocation’ is Ortega’s synonym for Greek ‘destiny.’ [1]
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Related
Thematically, Gasset, according to 2014 GS data, is similar, in some way, to the work and writings of the following
individuals, namely: Miguel de Unamuno, Friedrich Nietzsche, Martin Heidegger, Juan Jimenez, and Jean-Paul Sartre,
among other. (Ѻ)

Quotes
The following are noted quotes:
“Love is gravitation toward a beautiful object.”
— Ortega y Gasset (c.1920) [2]

“‘Falling in love’ is an inferior state of mind, a form of imbecility.”
— Ortega y Gasset (c.1940), On Love [3]

References
1. (a) Gasset, Ortega. (date). “In Search of Goethe from Within”, in: The Dehumanization of Art and Other Essays on
Art, Culture, and Literature (translator: Willard R. Trask, 1949) (pgs. 133-70). Princeton University Press, 1968.
(b) Norton, David L. and Kille, Mary F. (1971). Philosophies of Love (pgs. 110-). Rowman & Littlefield, 1983.
2. Solomon, Robert C. (1981). Love: Emotion, Myth, & Metaphor (gravitation, pg. 6). Prometheus Books, 1990.
3. (a) Ortega y Gasset, Jose. (date). On Love: Aspects of a Single Theme (translator: Toby Talbot) (abs). Meridian
books, 1957.
(b) Singer, Irving. (1958). “Ortega on Love” (abs), The Hudson Review, 11(1):145-54.
(c) Solomon, Robert C. (1981). Love: Emotion, Myth, & Metaphor (falling in love, pg. 35). Prometheus Books, 1990.
4. (a) Van der Pot, Johan H.J. (1985). Die Bewertung des Technischen Fortschritts: Eine Systematische Ubersicht der
Theorien (volume 1). Uitgeverij Van Gorcum. (b) Van der Pot, Johan H.J. (1985). Die Bewertung des Technischen
Fortschritts: Eine Systematische Ubersicht der Theorien (volume 2). Uitgeverij Van Gorcum. (c) Van der Pot, Johan H.J.
(1999). Sinndeutung und Periodisierung der Geschichte: eine Systematische Ubersicht der Theorien und Auffassungen
(Of Meaning and Periodization of History: a Systematic Overview at Theories and Concepts) (pg. 959). Brill. (d) Van der
Pot, Johan H.J. (2004). Encyclopedia of Technological Progress: a Systematic Overview of Theories and Opinions, 2nd
Edition (2-volumes) (Ѻ) Eburon. (e) Note: found via keys: “Goethe, Henry Adams, Pareto” GB search (Ѻ).

External links
● Jose Ortega y Gasset – Wikipedia.

Osborn, Henry
In animate thermodynamics, Henry Fairfield Osborn (1857-1935) was an American
anatomist, zoologist, and paleontologist noted for his 1916 book The Origin of Life: On
the Theory of Action, Reaction and Interaction of Energy, in which a fairly modern view
of evolution based on mechanism and thermodynamics is presented. [1] In summary of
his work, Osborn states: [2]
“The first half of the volume is devoted to the capture, storage, release, and
reproduction of energy in its simplest and most elementary living phases; the second
half is devoted to the evolution of matter and form in plants and animals, also
interpreted largely in terms of energy and mechanics.”
Osborn’s Origin of Life is a product of a lecture series on cosmic-evolution, specifically a
mid-way lecture on the topic of “initial steps toward an energy conception of evolution
and heredity”; the resultant unified book being completed on the suggestion of
Osborn’s friend American astronomer George Hale. [2]

Thermodynamics
Osborn states that his learning of physics is attributed to the instructions of his Columbia University colleague
Serbian-born American physical chemist Michael Pubin, notable for having obtained his PhD under German physicist
Hermann Helmholtz at the Berlin school of thermodynamics, who instructed Osborn “on the fundamental relation of
Newton’s laws of motion to the modern laws of heat and energy (thermodynamics), [clarifying] the laws of action,
reaction, and interaction from a physical standpoint.” [4] In this aim, Osborn utilizes the word “thermodynamics”
many times, but fails to mention the words “entropy” or "Clausius" a sure sign of a novice. [1] As to his understanding
of the physiochemical actions and reactions of living organisms, i.e. dynamics, Osborn states that he drew heavily
from German-born American physiologist Jacques Loeb’s book Dynamics of Living Matter. [5]
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Difficulties on theory
Osborn’s general work seems to be very cogent. A point of difficulty is that Osborn crutches on the concept of “living
energy” and what he calls the phenomena of living matter, defined as the utilization of the energy concept “forward
into matter and form” in the study of the assent of evolutionary structure. This idea postulate, superficially, seems
reasonable, but upon further thought it falls in with the defunct theory of vitalism. Osborn, for instance, correctly
explains fitness of the early life-like structures: [2]
“The earliest fitness we discover in the bacteria or monad is the fitness of grouping and organizing different kinds of
energy—the energy of molecules, of atoms, of electrons as displayed in the twenty-six or more chemical elements
which enter into life.”
in that modern functional counts of active elements in human beings is found to be 26, but when this logic is taken
on face value, in the sense that a structure comprised of elements is a molecule, the postulate of a molecule, such as
H2, H20, or DNA, etc., as viewed on molecular evolution tables, being alive becomes illogical. [3]
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Ostwald, Wilhelm
In hmolscience, Friedrich Ostwald (1853-1932) (SN:16) (CR:171|#19) was a German
physical chemist noted for the subject he called "anthropic physics", or physics
pertaining to humanity, as described in his various works: the 1902 "energy theory of
culture"; his 1905 MIT Affinity Lecture, wherein he outlines a semblance of a
connection from Goethe's Elective Affinities to Sadi Carnot to August Horstmann to
Willard Gibbs; his 1906 Ingersoll lecture (Ѻ) turned booklet Individuality and
Immortality, on the subject of what the science of energetics has to say about death
and human individual (cessation thermodynamics); for his 1909 book Energetic Bases
of Social Studies; for his 1912 book The Energetic Imperative, on the postulate of the
"energetic imperative" (or thermodynamics imperative), and for being awarded 1909
Nobel Prize in thermodynamics; and is considered the founder of the "school of
energetics" [1]

Ostwald happiness formula
See main: Ostwald happiness formula

In 1905, German physical chemist Wilhelm Ostwald penned a happiness equation based on his energetics theories.
[17] Ostwald's happiness equation reads as follows:

where G is Gluck (happiness), A is Arbeit (work or ‘energy expended in doing useful work’), W is Widerstand (energy
dissipated in overcoming resistance), and k supposedly some type of proportionality constant. [18]

Scholars
Noted Ostwald energetics historians include: Caspar Hakfoort, Robert Deltete, and Eric Zencey.
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Perpetual motion
Ostwald, supposedly, was the one who introduced the phrase “perpetual motion of the second kind” referring to
those perpetual motion machines that seek to violate the
second law of thermodynamics. [7]

Energetics
In 1887, in a lecture at Leipzig, Ostwald outlined his new
“energism” view, as American historian Niles Holt refers to it,
according to which all natural processes are essentially
transformations of energy, and most-contentiously that: [16]
“Matter is only a mirage, which the mind creates to
comprehend the workings of energy.”
In 1890, Ostwald entered into the universal theory of
everything arena of the “all is energy” philosophical motto,
following a spring physics conference in Berlin, wherein
Ostwald attempted to convince a group of physicists to adhere Ostwald and Svante Arrhenius, from a 1904 issue of
Popular Science Monthly (Ѻ); in 1884, Arrhenius published
to the following new outlook: [13]
work which showed that affinities and electrical
conductivity in solution parallel one another; Ostwald,
“From now on the whole of physics has to be represented as a who in 1882 had become full professor at the University
theory of energies.”
of Riga, recognized the originality of the this young fellow
chemist and helped him to find due appreciation, the
This incident has been documented by American energetics
same way M.M. Pattison Muir (1848-1931) had further
him in 1879.
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”. Ostwald’s
revelatory moment of insight is detailed in his Autobiography, and is quoted in Eduard Farber’s Great Chemists. [15]
In the 1890s, Ostwald, translated American mathematical engineer Willard Gibbs' 1876 On the Equilibrium of
Heterogeneous Substances into French, and styled Gibbs as the "founder of chemical energetics". [2] The term
'human energetics', a near synonym to 'human thermodynamics', seems to have been attributed to Ostwald's 1909
book Gross Manner. [8]
The school of energetics, existing from 1890 to 1908, is a set of logic, attributed to German chemist Wilhelm
Ostwald (the founder) and Austrian physicist Ernst Mach, that rejected the atomic hypothesis focusing instead on the
law of conservation of energy and a belief that macroscopic energy levels were the only reality. [5] The seed of belief
may trace to the 1887 book The Doctrine of Energy by German physicist Georg Helm, a work read by Ostwald. With
the discovery of the atom, between 1897 and 1909, this school,
however, soon became defunct.

Catalysts
In 1894, on the occasion of a review in his Zeitschrift, he casually
formulated a new definition of a catalyst as a substance which
influences the velocity of a reaction without taking part in it as a
component; in 1901, at a conference in Hamburg, he expressed
this explicitly: [15]
“A catalyst is any substance which changes the velocity of a
reaction without appearing in its end products.”
Ostwald, in short, was the first to realize that a catalyst acts
without altering the energy relations of the reaction, and that it
usually speeds up a reaction by lowering the activation energy. [11] Ostwald with Jacobus van 't Hoff, in Leipzig, from a
In 1909, Ostwald was awarded the Nobel Prize in chemistry for his 1905 issue of the Journal of Physical Chemistry. (Ѻ)
work on catalysis.

Physical chemistry
Beginning in 1885, Ostwald published Lehrbuch der allgemeinen Chemie (Textbook of General Chemistry), the first
textbook on physical chemistry and in 1887, together with Dutch chemist Jacobus van't Hoff, founded Zeitschrift für
physikalische Chemie (Journal of Physical Chemistry) the first periodical in physical chemistry. [3]
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Natural philosophy
In 1901, Ostwald gave a seven part lecture
series on "natural philosophy", in which he
applied energy and entropy logic to human
mental life. [9] In 1910, translator Thomas
Seltzer produced an English-version as the
book Natural Philosophy, the last section four
of which is shown adjacent. [24] The main
The final section of Ostwald's Natural Philosophy. [4]
points of Ostwald's theory were summarized
and criticized in the 1903 article “The Theory of
Energetics and its Philosophical Bearings” by American philosopher John Hibben. [10] In 1920, Ostwald published Das
große Elixier - Die Wissenschaftslehre (The Philosopher's Stone: The Theory of Science) a book outlining his philosophy
of the natural sciences, and its affects on, and utility to human society. In this work, he ascribes the mental work
capacity of a human being as the most efficient utilization of chemical energy, and asks if it were not possible to
breed humans ("Menschenzüchtung") to enhance society's mental capacity, instead of relying on random genius for
the advancement of human civilization. [12]

Religious | Conflicts
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 (1935-1902). 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.

Monistic Sunday sermons
After his retirement in 1906, Ostwald found a new sphere for his scientific and organizatorial talents. Besides
continuing his studies and publication 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.
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 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)

Goethe
Oswald’s 1905 MIT Affinity Lecture, outlines a semblance of a connection from Goethe's Elective Affinities to Sadi
Carnot to August Horstmann to Willard Gibbs. In 1932, Oswald published his last literary work: a collection on
“Goethe, the Prophet” in the year of the one-hundredth anniversary of his death (reaction end). [15]

Economic thermodynamics
See main: Economic thermodynamics

In 1907, Ostwald incorporated thermodynamics, or energetics specifically, into a general theory of economic
development. Ostwald reasoned that energy was the sole universal generalization, in that energy processes underlie
all circumstances. Based on this hypothesis, Ostwald theorized that for any event in the universe it is always possible
to state an equation, between two time intervals, such as to quantify the difference between the energies that have
disappeared and those newly arrived. [6] This, coincidentally, is the methodology currently used to quantify energetic
reactions in chemistry, namely the calculation of the before and after conditions in reactions.

Individuality | Immortality
In 1906, Ostwald gave his Ingersoll lecture (Ѻ) on "Individuality and Immortality", on what a physicist and chemist has
to say on the question of the mortality and or immortality of the individual from the point of view of energetics; the
following are noted quotes: [23]
“If a chemist or physicist of to-day is asked about his ideas on immortality, his first feeling will be that of some
astonishment. He meets with no question in his work which is connected with this one, and his reply may usually be
classified under one of two heads. He may remember the religious impressions which have clung to him since his
youth, kept alive by him or nearly forgotten, as the case may be, and he will then explain that such questions are in
no way connected with his science; for the objects treated by his science are non-living matter. This is immediately
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evident in physics, and while there exists an organic chemistry, he will explain that any matter which is called organic
in his sense is decidedly dead before it can become the object of his investigation. It is only the inanimate part of the
world which concerns him scientifically, and any ideas he may hold about the question of immortality are his private
opinions and quite independent of his science. Or he may dismiss his interlocutor still more shortly by saying from his
standpoint of matter-and-motion: Soul is a function of living matter only. The moment life ceases in an organized
body the value of this function becomes zero, and there is no further question about immortality.”
— Wilhelm Ostwald (1906), Individuality and Immortality (pgs. 4-5)

“It must be restated from its very foundation, because, as I have been maintaining for the last ten years, the matterand-motion theory (or scientific materialism) has outgrown itself and must be replaced by another theory, to which
the name energetics has been given. The question therefore takes the form: what has energetics to say about
immortality?”
— Wilhelm Ostwald (1906), Individuality and Immortality (pg. 7)

“In conscious beings such natural tendencies are accompanied by a certain feeling which we call will, and we are
happy when we are allowed to act according to these tendencies or according to our will. Now, if we recall the
happiest moments of our lives, they will be found in every case to be connected with a curious loss of personality. In
the happiness of love this fact will be at once discovered. And if you are enjoying intensely a work of art, a symphony
of Beethoven's, for example, you find yourself relieved of the burden of personality and carried away by the stream
of music as a drop is carried by a wave.”
— Wilhelm Ostwald (1906), Individuality and Immortality (pgs. 44-55)

“Consider the best case, where we often use the word ‘immortal’ [see: Mor], that of a great poet or scientist. We say
that Homer and Goethe, Aristotle and Darwin, are immortal, because their work is lasting, and will persist for scores
of centuries, and their personal influence has proven independent of their bodily existence.”
— Wilhelm Ostwald (1906), Individuality and Immortality (pg. 59)

“Death, considered from the standpoint of sexual propagation, is not only not an evil, but it is a necessary factor in
the existence of the race. And looking into my own mind with all the frankness and scientific objectiveness which I
can apply to this most personal question, I find no horror connected with the idea of my own death. After I have lived
out the span of my life, the bodily ending will seem a perfectly natural thing, and it will be more a feeling of relief
than one of sorrow that will come in watching the end. Quite independent of individual life or death, the work a man
has done remains effective.”
— Wilhelm Ostwald (1906), Individuality and Immortality (pgs. 62-63)

“There remains one last and most important question, What becomes of the foundation of all our ethics without the
idea of a personal future life, in which vice shall be punished and virtue rewarded? I do not hesitate to answer that I
not only think ethics possible without this idea, but that I even think that this condition involves a very refined and
exalted state of ethical development.”
— Wilhelm Ostwald (1906), Individuality and Immortality (pg. 67)

“No one thinks of punishing a cat who tortures a poor mouse for no vital purpose whatever, and we find it perfectly
natural that the lame of certain wasps should develop in the interior of caterpillars, slowly devouring their hosts from
within. It is only man who tries to change this general way of nature's and to diminish as far as possible cruelty and
injustice to his fellow men and his fellow creatures. And from the strong desire that this black stain should be
removed as fully as possible from humanity, the idea developed that there must be beyond our bodily life a
possibility of compensating for the evil which is done and for that which is suffered during life without due
punishment or reward as suggested by our sense of justice.”
— Wilhelm Ostwald (1906), Individuality and Immortality (pgs. 68-69)

(add discussion)

Students
That coinage of the term "chemical potential" has been attributed to Cornell physical chemist Wilder Bancroft, one of
Ostwald's former PhD students who introduced the term in the 1890s. [3] American physical chemist Gilbert Lewis
worked as an instructor at Harvard for a year before taking a traveling fellowship, studying under the physical
chemists Wilhelm Ostwald at Leipzig and Walther Nernst at Göttingen. [4]

Education
Ostwald graduated from the University of Tartu, Estonia, in 1875, received his PhD in chemistry there in 1878 under
the guidance of Russian biochemist Carl Schmidt (a student of German chemist Justus Liebig). After a period of being
a schoolmaster, he became professor of chemistry at Riga Polytechnic Institute in 1881. In 1887, he became professor
of physical chemistry at the University of Leipzig, remaining there until 1906. [11]
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Tributes | Praise
The following are noted tributes or synopsis like summaries:
“Ostwald developed [his] epiphany into his doctrine of energetics, which he thought should revolutionize all human
understanding: natural and earth sciences, of course, but also history, economics, sociology, politics, even ethics and
morality. The laws of thermodynamics, to Ostwald, implied a new categorical imperative: ‘waste no energy!’”
— Eric Zencey (2013), “Energy as Master Resource” via citation of Caspar Hakfoort [1]

Quotes
The following are noted quotes:
“Research workers were, at one time, obliged to endeavor to ensure that their theories did not contradict those of
the church; nowadays, in contrast the church is at pains to prove that its teachings are compatible with those of
science. In other words, the church acknowledges science as the higher authority.”
— Wilhelm Ostwald (1909). “On Catalysis”, Nobel Lectures [22]

“I am made from the C-H-N-O-S-P combination from which a Bunsen, Helmholtz, Kirchhoff came.”
— Wilhelm Ostwald (1926), Lifelines: an Autobiography [19]

“Everything we sensually experience can be reduced to energy relationships between our sense organs and the world
around us.”
— Wilhelm Ostwald (1926), autobiographical reflection of his spring 1890 “pentecostal inspiration” [21]

“My only supporter and comrade-in-arms was Georg Helm, who had endeavored to formulate an energetic
conception of science before me and had presented his results in a treatise [Die Lehre von der Energie] exhibiting
great independence of thought. But we were separated by his aversion to a realistic conception of energy.
Consequently, each of us considered the other only a half ally, toward whom an attitude of caution was necessary.”
— Wilhelm Ostwald (1927), reflection on the 1895 energetics dispute in Lubeck [20]
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Ostwald happiness formula
In equations, Ostwald happiness formula, or “happiness equation”, is a 1905 equation developed by German
physical chemist Wilhelm Ostwald that formulates "happiness" in terms of useful work and energy dissipated in
resistance (George Fleck, 1993), and or the energies directed by the will and the energy used up in experiences
opposing the will (Ferenc Szabadvary, 1993), or something to this effect. The formula, supposedly, was or became
part of Ostwald’s thermodynamic imperative (1912)

Overview
In 1905, German physical chemist Wilhelm Ostwald published his “A Theory of Happiness”, wherein he penned a
happiness equation based on his energetics theories. [1] Ostwald's happiness equation reads as follows: [2]

where, according to Nobel Prize biographer George Fleck, G is Gluck (happiness), A is Arbeit (work or ‘energy
expended in doing useful work’), W is Widerstand (energy dissipated in overcoming resistance), and k supposedly
some type of proportionality constant. This formula can be reduced to the following: [3]

3660

Hmolpedia

where, according to Hungarian analytical chemistry historian Ferenc Szabadvary, G is the amount of happiness, E is
the sum of energies directed by the will, W is the energy used up for experiences opposing the will, i.e. the sum of the
energies used for overcoming obstacles, while k is a factor for the energetical-physical transactions which is
dependent on the individual. Ostwald, in his circa 1925 Autobiography, devotes a chapter to his equation of
happiness.

See also
● Equation of love
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Otto
In cryptography, Otto, or "otto cypher", refers to a coded
etymological term (name, root, and suffix) used
overlappingly by German polymath Johann Goethe to
represent or relate four different characters in his 1809
novella Elective Affinities, namely: Otto, the name of both
Eduard (Eduard Otto), in youth, and the Captain
(Hauptmann Otto), in baptism, the two leading male
characters in the novella, and CharlOTTe and OTTilie, the
two leading female characters, as well as the name of the
child Otto (or Ott), born out of the mental double
adultery or double elective affinity reaction (double
displacement reaction) that takes place over the course
of the novella. Much work and speculation has been
done in effort to decode this riddle, some of which is
summarized below.

Overview
See also: Goethe’s affinity table; List of characters

On 9 May 1809, Goethe, in a letter to Charlotte von Stein,
referred to her as “St. Ottilia”. [1] On 5 Nov 1809,
German playwright Johann Rochlitz (1769-1842) is said to
have been the first to notice the name cipher; stating:
"... very artfully contrasted with each other in groups
[which occur in polar relationships]"
American Goethean scholar Alfred Steer's 1990 seating
In 1911, German biographer Albert Bielschowsky, in his
diagram (modified with the addition of Cullen affinity darts and
biography of Goethe, alluded to the argument that the
bonding brackets (dashed line style)) take on Goethe's
name or root name OTT has some type of hidden relation narrator-described P1:C4 seating arrangements, about which,
to Saint Ottilia, a 15th century abbess, the patron saint of he speculates, based on Friedrich Nemec's 1973 argument, that
suffers from eye diseases, typically depicted in artwork
Otto derives from the Old High German root ot- meaning
holding a book with a pair of eyes (or reading stones) in
owner or possessor of the land. [9]
her hands, of which Goethe had painted on his visit to
Odilienberg, when a student at Strasburg, an image that supposedly, according to Bielschowsky, later came to be
blended together with his experiences with Minna Herzlieb, the daughter of a local book seller whom he had fallen or
almost fallen for. [1]
In 1998, Scottish biographer and German literature lecturer John Williams, in his The Life of Goethe, gave one of
the best summarizes of Goethe's intricate use of this anagram. Williams surmises that Eduard, Charlotte, Otto form
ECHO—which in turn relates to allusions to the myth of Narcissus and Echo and various points. Charlotte, Eduard,
Mittler, form CHEM (see: chemistry etymology)—a significant acronym for the main theme of the novella (chemistry),
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even if, according to Williams, “Mittler (the mediator) fails to catalyze or restore the relationship between Charlotte
and Eduard." Ott is the stem of the names of Eduard (one of whose name in youth was Otto), Charlotte, the Captain,
Ottilie, and the child.
As an anagram, OTT becomes TOT (dead); as a palindrome, OTTO represents an ironically harmonious mirrorimage. Ottilie is near enough to OTT-LILIE: lilies are “symbols of purity, attributes of the Virgin Mary”, according to
Williams. [4] This Virgin Mary speculation by Williams, to note, is likely erroneous, being that Goethe’s 1770 PhD
dissertation (rejected on the grounds that it was unorthodox) “The Legislature, On the Power of the Magistrate to
Determine Religion and Culture”, at the University of Strasbourg, contended, among other things, that “Jesus Christ is
not the author of Christianity, but rather a subject composed by a number of wise men and that Christian religion is
merely a rational, political institution”; which as as Goethe surmised correctly turns out to the case, being that we
now know that the story of Jesus Christ, and hence Christianity, is based on the myth of "Osiris Anointed" and Ra
theology in general. [5]
The initials E and O, such as are engraved on the glass that gets symbolically destroyed, according to Williams,
are not only the initials of Eduard and Ottilie, or Eduard and Otto, but also of Eurydice and Orpheus—which,
according to Williams, relates to the symbolism of Mittler as Hermes, the ubiquitous messenger and Psychopomp,
the conductor of souls to the underworld.
Lastly, the cryptic encodings of the novel have been related, somewhat
obscurely, to Mittler’s win of the lottery: L-OTTO. [6]
In 2001, Germanic studies professor Astrida Tantillo noted that
it has frequently been pointed out that the four main characters as well
as the child that is born share the same root name "Otto". [2] Both
Eduard and the Captain were called OTTO in youth; the two women
CharlOTTE and OTTilie, have related names; and the misfortune child
born out of the "mental" double adultery (or double elective affinity) of
the four main characters (reactants) is called Otto. [3]
Opinions differ as to why Goethe used this naming riddle, but the
modern chemical view would argue that Goethe intended the reader to
grasp the logic that each person is a different type of "human chemical"
(or human molecule) in essence.

Chemical model
In 2007, American electrochemical engineer Libb Thims speculated that
the OTT-cypher signifies the following: [10]
“It is likely that Goethe situated this curious puzzle piece to signify the
reality that each character in the novella or each human in the world,
underneath, is simply a different chemical species, each with varying
amounts of affinity for one another.”

A depiction of Saint Ottilia (c.662-720), the
patron saint of vision restoration, said to have
some type of hidden connection to the
characters: Eduard and the Captian (both
called Otto in youth), Charlotte (suffix Ott),
and Ottilie (prefix Ott), each of which Goethe
viewed as a type of chemical or chemical
species governed by the laws of chemical
reaction, as described by the affinity chemistry
(laws of affinity), the chemistry of his time.

In short, it is very possible that Goethe intended the literary device as
one of his many "hidden elements", as he put it, to the effect that the
world or "future", as he put it, come to "see" people as reactive
chemicals or human molecules (modern sense); something along the
lines of a combination of "I see ships" and "seeing the forest among the
trees" (e.g. see Jean-Marie Lehn section of equation decoding) in the sense that the future or progress of human
knowledge would restore vision to humankind, and begin to see people and relationships in the true human chemical
thermodynamic sense of the matter?
In 2014, Matthew Bell, in his “In Retrospect: Elective Affinities”, speculated on the “Ott” cypher, as follows: [11]
“Bergman’s theory of ‘elective affinity’ seems to describe the shifting relationships of the protagonists, Eduard,
Charlotte, Ottilie and the Captain. In this sense, the novel can be read as an exercise in reductionism: like elements,
the characters seem to have no choice but to make new bonds when a reagent is introduced. Even their names
reinforce this. Both Eduard and the Captain were christened Otto, so the repletion of the ‘ott’ in the names of the
characters emerges as a sign of affinity.”
This seems to be incorrect in that Goethe, e.g. as found in assumed to have been conceptualized "human" affinity
table (see: Goethe’s affinity table), situated affinity forces, reactions, and tendencies between all the characters in
the novella, not just the for main protagonists; also as the term "Ott" was symbolic, in Goethe's mind, with the
restoration of vision, his intention was to situation the view that the vision restored to humanities, when the deeper
nature of his theory was absorbed, would be a new view of humanity, of the “molecular goggles” type of advanced
perspective or "super observer" Matrix code seeing sort of vision restoration, as Albert Szent-Gyorgyi speculated
about in the 1960s.
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In 2015, Libb Thims, in his “Zerotheism for Kids” lecture, explained to the children that Goethe employed the Ott
cypher as a means to explain that when we one comes to see people each as different but unique types of
“chemicals” that a new “vision”, previously blinded, of meaning and morality would be restored; a visual of this as
follows (lecture #6 (0:00-1:35); slide #15): [12]

Thims then summarized this to the children as follows:
“When you start to see the world though chemical eyes or Gibbsian eyes then you’ll have a new morality.”
In short, in modern term, each person as being OTT-based, in the novella is prototype to the late 19th century model
of each person being carbon-based or C-based, which is equivalent to, in the early 20th century, of each person being
a CHNOPS-based chemical; such as stated by German physical chemist Wilhelm Ostwald, a modern Goethean human
chemical theory philosopher, about himself, in 1926, as follows: [13]
“I am made from the C-H-N-O-S-P combination from which a Bunsen, Helmholtz, Kirchhoff came.”
Goethe, in short, was trying to say, in code, speaking in modern terms, that each of his four main protagonists, with
the name root "OTT", was a "CHNOPS combination", as Ostwald would say, or, in modern terms, a "powered
CHNOPS+20 chemical" (or molecule), whose affinities and combinations are determined by the elective affinities (or
free energies in modern speak).

Other
In 2005, German director Doris Dorrie, in the film The Fisherman and His Wife (Der Fischer und Seine Frau), employed
the name Otto to explore marriage through the two types of Ida-Otto couples: one a happy marriage, the other a
cursed marriage, in a way that is said to be reminiscent or similar to Goethe's usage. [7] In 2008, American author and
former exotic dancer Megan Clark, published Seduce Me, which is said to be a modern variant of Goethe’s Elective
Affinities, supposedly with emphasis on the full carnal details that Goethe left out; although, it seems, the novel has
little to do with actual chemistry, aside from the word being mentioned twice, in a purely metaphorical sense, namely
in respect to the “chemistry between them” and the “fire of their chemistry” being more like “sliding a match across
a specified surface and getting an instant flame”. [8] The character Charlotte, of the two lead females in the novel,
one reserved, the other non-reserved, is the one who embodies a person who follows their sexual desires to their
fullest.
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See also
● Otto Sackur
● Otto Guericke
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Ouroboros
In science, ouroboros or uroboros is a selfeating organism, often depicted as a snake or
dragon, that was attributed by Greek
philosopher Plato as being the so-called first
living thing. [1]

Thermodynamics
English radiochemist Frederick Soddy, from an
early date, was said to have been captivated
by the ouroboros myth, discussing it in one of
his 1909 books, as a symbol of cyclic and everregenerative cosmic processes. [5] The
"uroboros puzzle", according to American
physicist Ronald Fox, is the fundamental issue
of how a state of no-life or non-life
transitioned into proto-life and life,
particularly in respect to "energy". [2]

Left: a circa 1077-943BC depiction, from the Papyrus of Dama, of the
Egyptian snake, surrounding the sun (Re), biting its tale: the origin of the
ouroboros first living thing theory. [3] Right: Image of an ouroboros as
found on the cover of American physicist Ronald Fox's 1988 book Energy
and the Evolution of Life. [2]
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Egyptian origin
German-Egyptian dictionary writer Rainer Hannig states that the Mehen (mḥn), protective deity who is depicted as a
snake which coils around the sun god Ra during his journey through the night, is equivalent to the Ouroboros. [4] It is
likely the case that the "dragon" depiction is a confabulation of the Herodotus "phoenix" depiction Ra, the sun
bursting forth out of the mound (Nun), as the primordial origin of everything, and the the snake coiled around the
sun disc.
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Out-of-equilibrium
In science, out-of-equilibrium is a term that refers to thermodynamic system that is not in equilibrium. [1]

See also
● Local equilibrium
● Non-equilibrium
● Near-equilibrium
● Far-from-equilibrium
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Outside the province
In ideologies, outside the province, or the “outside the province” argument, refers to the notion, position, or belief,
held by some, mostly those of the religion-adhering type, that certain queries or subjects of the humanities, e.g.
ethics, and or human nature lie outside the bounds of scientific measurement, hypothesis, theory and or discussion.

Quotes
The following are example quotes:
“There are problems to whose solution I would attach an infinitely greater importance than to those of mathematics,
for example touching ethics, or our relation to god, or concerning our destiny and our future; but their solution lies
wholly beyond us and completely outside the province of science.”
— Carl Gauss (c.1847), later years musings on philosophy and religion [1]

“Ethics lie outside the province of science. Science doesn’t make ethical judgments.”
— William Craig (c.2003), “Interview with Lee Strobel” [2]
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“Do I have a soul? If a soul is something that only God can examine, then that's not a question science is qualified to
address. No scientist I know can prod or scratch a soul. (Assuming one exists.) It is not a scientific object or a theory.”
— Bruce Bathurst (2009), “Why I’m Not a Molecule” [3]
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Overstreet, Harry
In hmolscience, Harry Overstreet (1875-1970) was an American philosopher and selfdefined “naturalist humanist” noted, in human thermodynamics, for his introduction
of the term “extropy”, conceived as a counter-entropy (or anti-entropy) quantity, i.e.
an entropy antonym. [1]

Overview
Overstreet, according to one of his students Sidney Hook (1987), was a convert of John
Dewey’s conception of philosophy, although only to a certain ability, to the effect that
“he could not hold up his end of the technical arguments when challenged by
philosophy students”. [4]
In 1967, Overstreet’s stated the following about his extropy is as follows: [2]
“… material bias, we examine organic and psychological life, we seem to discover that
instead of entropy (a turning in) being their outstanding characteristic, that which we
might call by contrast extropy (a turning out) is predominant … A new kind of initiating agency has appeared, which
accommodating itself to the physical laws, is not ‘completely subject to them’ [ref] [like Maxwell’s demon]. Extropy
involving truth, and beauty and goodness, would be expected
to lead inevitably to God.”
Overstreet seems to have been more of a renegade agnostic, in
regards to theology. In the Hibbert Journal (1913–1914),
Overstreet rejected the idea of God as a father, creator, person,
or “ideally perfect being,” and accepted only “a god that is
ourselves and grows with the world.” He also declared,
“Christianity as an institutionalized religion has laid no stress on
the pursuit of truth. Indeed, for the most part it has been
suspicious of the truthseeking process. The truthseeker might
overturn accepted beliefs.”

Education
Overstreet completed his BA (1899) and his BS (1901) both at
the University of California, Berkeley, after which he taught
philosophy at Berkeley from 1901 to 1911, and thereafter
became chair of the Department of Philosophy and Psychology
at the City College of New York, a position he held until his
retirement in 1939. [3]

Overstreet's 1951 letter communication definition of
himself as a self-defined "naturalistic humanist", as what
seems to be a compromise between materialism and
spiritualism, with accumulated human knowledge having
the last say on the matter.
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Ovid
In science, Ovid (43BC-c.17AD) was an Roman poetical philosopher noted for his 8AD
work Metamorphoses, derived from the Greek μεταμορφώσεις, meaning
"transformation, transforming", from μετα- (meta-) "change" + μορφή (morphe)
"form", one the the first works on morphology, a fifteen-book collection of epic poems,
in book three of which he tells the story of Echo and Narcissus—a thematical story said
to be embedded in Goethe’s 1809 Elective Affinities, the third part of his
metamorphology theory of form change.

Overview
In 8AD, Ovid, in his Metamorphosis, explains the explains the origin of life, i.e. nonhuman life, according to a warm pond model stylized model, as follows: [1]
“All other forms of life the earth brought forth,
In diverse species, of her own accord,
When the sun’s radiance warmed the pristine moisture
And slime and ooze marshlands swelled with heat,
And in that pregnant soil the seeds of things,
Nourished as in a mother’s womb, gained life
And grew and gradually assumed a shape.”
This assumed a shape theory, supposedly, is one of the back bones to Goethe's morphology theory. Dutch
philosopher Benedict Spinoza, noted influence to Goethe, regularly quoted from Ovid, Terence, and other Roman
authors. [2]

Quotes
The following are related quotes:
“The verses of sublime Lucretius are destined to perish only when a single day will consign the world to destruction.”
— Ovid (16BC), Amores 1.15.23–24 [3]
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Owen, Richard
In science, Richard Owen (1804-1892) was an English anatomist noted, in evolution
thermodynamics, for his 1840s evolution theory that life had an “organizing energy”,
which he adopted from Johannes Muller's vitalism theories, albeit one divinely
designed, that controlled its development and evolution, operating in such a way that
each species, e.g. horse, humans, spiders, belonged to an “immutable archetype”, such
that evolution within an archetype was possible, but not between archetypes. [1] This
accounted for fossil evidence of horse-like creatures evolving over millions of years
from dog-sized forest animals. Owen attempted to prove that species crossover could
not occur by citing evidence, later shown to be false, that the hippocampus structures
of the human and gorilla were somehow inseparably different.

Organized energy
In 1836, Charles Darwin returned from his voyage on the Beagle, with a considerable
collection of specimens, and was introduced to Owen by English geologist Charles Lyell.
Owen then formulated the view that extinct giant species were evolved rodents and sloths, related to current species
in the same locality. Owen then talked about his theories to German physiologist Johannes Muller, during which time
Muller explained his “vitalism principle” to Owen, that living matter had an ‘organizing energy’, a life-force that
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directed the growth of tissues and determined the lifespan of the individual and of the species.

Nature of the Limbs
In 1841, during Owen’s visits with Darwin, his hints of disbelief in “transmutation” theory of evolution, kept Darwin
quite about his hypothesis. Owen eventually published his theory in his 1849 book On the Nature of the Limbs, at the
end of which he suggested that humans ultimately evolved from fish as a result of natural laws; a view that resulted
in him getting criticized in the Manchester Spectator for denying species like humans were created by God. [2]

Religion
Owen eventually adopted Muller's vitalism view that life has a special "organizing energy", but added in that it must
be divinely designed or created, so as to control or guide evolution and the development of life.

See also
● Thomas Huxley
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Oxidation
In chemistry, oxidation, as compared to
reduction, is a reaction in which an element
loses electrons.

Quotes
The following are related quotes:
“We can no longer maintain the infinite past
duration of the earth; for chemical forces as
well as mechanical tend to equilibrium. If, for
instance, a large portion of the earth’s mass
were originally pure potassium, we can
imagine violent igneous action to go on so
long as any part remained unoxidized; but
when the oxidation of the whole has taken
place, this action must be at an end; for there
is no agency (physical) which can reproduce
the de-oxidized metal. Thus a perpetual
motion is incapable in chemistry, as it is in
mechanics; and a theory of constant change, A CompoundChem.com (Ѻ) info graphic (Ѻ) of oxidation and reduction.
continued through infinite time, is
untenable.”
— William Whewell (1883), Bridgewater Treatise, quoted by E.B. (1851) [1]
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Oxygen
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In chemistry, oxygen, symbol O, atomic
number 8, is a nonmetallic element.

Rank

CPK
(jmol)

Symbol

%
Mass

O

61

Picture

Z

Human molecule
In the human molecule, comprising 61
percent by mass of its structure, oxygen is
the most abundant element.

1

8

Roughly 60% of the human body is H2O,
which is essential for almost all chemical
reactions within the body. [1]

Quotes
The following are related quotes:
“Why should a group of simple, stable compounds of carbon (C), hydrogen (H), oxygen (O), and nitrogen (N),
'struggle' for billions of years to organize themselves into a professor of chemistry? What's the motive?”
– Robert Pirsig, Lila: an Inquiry into Morals (1991)

See also
● Animal heat
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Oxytocin theory of
love
In love theories, the oxytocin theory of love
posits that during heightened bond formation
stages, such as mother-child bonding, following
birth, or mate bonding, following sex, that the
hormone oxytocin, C43H66N12O12S2, will be
released in large quantities and that this is the
main neurochemical involved in the processes
of human bonding in specifically in
establishment and formation of human
chemical bonds. [1]

History
The effect of oxytocin to mediate spatial
tendency, to the effect that people stand
closer to those they like than to those they
Artistic rendition of oxytocin, C43H66N12O12S2, a 5-element
abhor, was discovered in 1968. In the early
neurochemical, the so-called 'cuddle chemical', with heart shaped letter
1980s, oxytocin release was being associated
Os.
with breastfeeding. The “oxytocin theory of
love” with specific focus on marriage formation and marriage dissolution seems to have gained fame with the
publication of the 1992 studies of American behavior neuroscientist Thomas Insel who studied the differences in
mating behaviors and corresponding oxytocin levels in two types of voles: prairie voles (prairie living voles), wherein
adults tend to be monogamous, wherein both parents nurture their young, and mountain voles (mountain living
voles), wherein adults tend to be more promiscuous and parent engage in less caretaking of the young. Insel found
that oxytocin levels tend to be high in the monogamous prairie voles and low in the promiscuous mountain voles. [2]
Oxytocin seems to have began to be called the ‘cuddle chemical’ or ‘love hormone’ into the 1990s the 2000s.

Overview
The neurochemical oxytocin is a bonding molecule (hormone), with a number of characteristic traits: high levels
correlate with strong pair-bonding; levels rise during touching, kissing, and foreplay, and peak during orgasm.
Associated with male-female attachment. Is made in the hypothalamus, ovaries, and testes. Is released in women
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during the birthing process. Initiates contractions of the uterus, stimulates the mammary glands to produce milk, and
stimulated bonding between a mother and her infant. At orgasm, levels increase dramatically in women. Released
during stimulation of the genitals and nipples. Is secreted in response to the crying of the infant.
Thinking about a loved one will cause levels to rise. It reduces stress. It makes people forgetful and diminishes
the capacity to think and reason. Is secreted in the posterior lobe of the pituitary gland. When given to females
around ovulation, it heightens their efforts to contact males and intensifies lordosis, i.e. sexual presenting. When
given to males, they will develop maternal behaviors and infant guard ferociously; when levels are artificially blocked
in males, they will neglect their infants and may even eat them. Improves erection, speeds ejaculation, enhances
contractions of penile tissue, and increases ejaculation volume and sperm count; conversely, lowered levels reduces
sperm count. Penis-vaginal contact and penetration increases levels in both sexes. [1]

Morality
In 2004, American neuroeconomist Paul Zak's lab discovered that oxytocin allows us to determine who to trust. Zac’s
obsession with finding the chemical basis for morality has led him to write the 2012 book The Moral Molecule. [3]
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P
In symbols, P is the symbol for

Pacheco, Jose
In hmolscience, Jose Pacheco (c.1947-), or "José Miguel Pacheco Castelao", is a Spanish
applied mathematician noted for his 2008 “Does More Abstraction Imply Better
Understanding”, in which he touches on the social mechanics work of Antonio
Portuondo, Eduard Sacher, and Rudolf Clausius. [1]

Overview
In 2008, Pacheco, in his “Does More Abstraction Imply Better Understanding:
Ampuntes de Mecanica Social by Antonio Porunondo”, discusses the works of: Thomas
Hobbes, Jonathan Swift, Adolphe Quetelet, Auguste Comte, among others, then
discusses the influence of Ernst Mach in regards to the mathematical and physical
content of Portuondo’s 1912 Notes on Social Mechanics, and also compares the work
of Portuondo to that of Spiru Haret.

Education
Pacheco completed his BS in mathematical sciences in 1969 at the University of Madrid, and his PhD in 1983 at the
University of Complutense of Madrid. In 2008, Pacheco was associated with the Max Planck Institute for the History
of Science. Currently, Pacheco is a tenured professor of applied mathematics and head of the department of
mathematics at the University of Las Palmas de Gran Canaria, Spain.

Quotes | Cited
The following are quotes cited and or employed by Pacheco:
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“Political and moral methods should be based on observation and calculation, which has served us so well in the
natural sciences.”
— Pierre Laplace (1820), Analytical Probability Theory (Ѻ)
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Paddle wheel experiment
In experiments, the paddle wheel experiment is an 1843
experiment, conducted by English physicist James Joule, in
which he let a weight of 890 pounds fall through a height of
one foot, which worked (turned) a paddle wheel in a tub of
water, thus causing a raise in temperature of one degree in
the water, as measured by a thermometer. The measured
variables: mass, height, temperature gave one of the first
accurate measured of the mechanical equivalent of heat.

Overview
The following shows Joule’s original paddle wheel
experimental devices, held at the Science Museum, London.
[3]

Engraving of James Joule's 1843 paddle wheel experiment
for measuring the mechanical equivalent of heat. [2]

The results of this experiment were described in his famous 1845 paper "On the Mechanical Equivalent of Heat", in
which Joule determined a value A for the amount of work W required to produce a unit of heat Q. The following,
supposedly, is sketch of the 1847 model used by Joule to measure the mechanical equivalent of heat: (Ѻ)

Volume Six (Ms-Ra)

3671

(add discussion)

References
1. Joule, James P. (1845). "On the Mechanical Equivalent of Heat", Brit. Assoc. Rep., trans. Chemical Sect, p.31, read
before the British Association at Cambridge, June.
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of Heat’” (Ѻ), Philosophical Transactions A, 373(2039), Apr.

Paine, Thomas
In existographies, Thomas Paine (1737-1736) (HD:15) was an English-born American
political activist, philosopher, and revolutionist, Ranker greatest mind (#198|651), a
Stokes 100 (#52), a top 100 famous atheist, known as the “leading atheistic writer in
the American colonies” (Ѻ); his The Age of Reason (1794) is the most-widely cited
“atheist’s bible”, historically (Ѻ)(Ѻ); one of the rocks to avoid in the Christian captain
parable.

Quotes
The following are noted quotes:
“It is necessary to the happiness of man that he be mentally faithful to himself.
Infidelity does not consist in believing, or in disbelieving, it consists in professing to
believe what one does not believe.”
— Thomas Paine (1794), The Age of Reason (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]
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Paley, William
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In hmolscience, William Paley (1743-1805) was an English philosopher and Christian
apologeticist noted for []
Education
Paley graduated senior wrangler at Christ’s College, Cambridge, after which he taught a
course on moral philosophy, themed on Samuel Clarke, Joseph Butler, and John Locke;
which later formed the basis of his Principles of Moral and Political Philosophy (1785).
[1]

Watch analogy
In 1802, Paley published Natural Theology: Evidences of the Existence and Attributes of
the Deity, wherein he gives his now infamous “watchmaker analogy”, according to
which he stated that if he was walking on a heath—or tract of wasteland—and he came
across a pocket watch, it would be most reasonable to assume that someone had
dropped it and that it was made by a watchmaker and not by natural forces; the
original statement of which is as follows:
“In crossing a heath, suppose I pitched my foot against a stone, and were asked how the stone came to be there; I
might possibly answer, that, for anything I knew to the contrary, it had lain there forever: nor would it perhaps be
very easy to show the absurdity of this answer. But suppose I had found a watch upon the ground, and it should be
inquired how the watch happened to be in that place; I should hardly think of the answer which I had before given,
that, for anything I knew, the watch might have always been there. Yet why should not this answer serve for the
watch as well as for the stone?
Why is it not as admissible in the second case, as in the first? For this reason, and for no other, viz. that, when we
come to inspect the watch, we perceive (what we could not discover in the stone) that its several parts are framed
and put together for a purpose, e.g. that they are so formed and adjusted as to produce motion, and that motion so
regulated as to point out the hour of the day; that if the different parts had been differently shaped from what they
are, of a different size from what they are, or placed after any other manner, or in any other order, than that in which
they are placed, either no motion at all would have been carried on in the machine, or none which would have
answered the use that is now served by it.”
The gist argument, which is a rock vs
human argument relocated to the focus of
a watch, is that design implies a designer,
and that designer must be god. [2]

Quotes
The following are related quotes:
“Bangs have bangers, information has an
informer, and rigged dice have riggers.”
— J.P. Moreland (2004), a Paley's watch analogy
reformulated to big bang theory, information in A depiction of William Paley's 1802 "watch analogy", the gist of which is that if
DNA, and the fine tuning argument [3]
you were walking along a heath and came across a stone and a watch, and
asked yourself how they came to be, you would say the stone came to be their
by natural forces, but the watch had an artificer (aka watchmaker) who
References
designed the watch with parts that produce motion for a purpose; the watch is
1. Paley, William. (1785). Principles of
analogous to a human, who must have been designed similarly, and that
Moral and Political Philosophy. West and
"designer" must be god.
Richardson, 1815.

2. Paley, William. (1802). Natural Theology: Evidences of the Existence and Attributes of the Deity. Wilks and Taylor.
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Palmer, Charles
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In chemistry, Charles Skeele Palmer (1858-1939) was an American chemist noted for
his 1895 English translation of German physical chemist Walther Nernst’s 1893
Theoretical Chemistry: from the Standpoint of Avogadro’s Rule & Thermodynamics,
wherein he mistakenly mistranslated Austrian physicist Ludwig Boltzmann’s 1886
conjecture that the “struggle for existence is a struggle for entropy” to read “the
struggle for existence is a struggle for free energy”, which in the century to follow
resulted in a number of mis-interpretations of Boltzmann’s original statement about
evolution and thermodynamics. [1]

Education
Palmer completed his AB and MA at Graduate Amherst College, his PhD at Johns
Hopkins, after which he spent a year doing post-doctoral studies at the University of
Leipzig, Germany, where he learned about the new physical chemistry from German
physical chemist Wilhelm Ostwald. At one point Palmer was the head of the chemistry
department of the University of Colorado. [2]
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Palomba, Giuseppe
In econophysics, Giuseppe Palomba (1908-1986) was an Italian mathematical
economist, characterized as the “most prolific and talented” products the Pareto
school (Pomini, 2014), noted for a large number of publications aimed at pushing
forward the analogy with the physical world that was dear to his intellectual mentors
Vilfredo Pareto and Luigi Amoroso. In 1939, Palomba, in his Introduction to the Study of
Economic Dynamics, introduced the Lotka-Volterra equations in economics. Palomba,
in turn, attempted to demonstrate how large monopolistic or oligopolistic enterprises
create a disturbance of the market which is similar to a gravitation field. [1] American
physical economics historian Philip Mirowski classifies Palomba (1968), 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), Marc Lichnerowicz
(1970), John Bryant (1982), and Edwin Jaynes (1983). [2]

Amoroso
Palomba studied economics under Luigi Amoroso (1886-1965), whose methodology, supposedly, was aimed at
highlighting the analogies between economic and mechanical phenomena, and whose research program was
responsible for the continuation and development of the work of Vilfredo Pareto. Amoroso, in his 1942 Economic
Mechanics, e.g., tried to demonstrate how it is possible to use Einstein’s relativity equations in economics.
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Routledge.
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Panbioism
In science, panbioism, from the Greek
pan- “all” and bio- “life”, is an -ism theory
that everything in the universe is alive;
sometimes referred to as the “everything
is alive theory”.

Everything is alive theory |
Prehistory
German writer Ruedige Grimm argues
(1977) that once the conservation of force
(Helmholtz) and conservation of energy
(Clausius) views emerged in the mid-19th
century, the idea that everything in the
universe could be viewed as a form of
energy or force that was conserved, that
soon thereafter the “everything is alive”
theories began to emerge. Grimm cites
German philosopher GoetheSchopenhauer proselyte Friedrich
Nietzsche, and will to power as the first
dominate example of this: [10]
“For Nietzsche, everything [organic and
inorganic] is alive, everything is active and
dynamic in the most fundamental sense,
and everything is ultimately constituted
out of the primal drive to increase
power.”

Top: the panbioism view holds that all super human sized entities, such as the
earth, milky way, the universe, are alive. Bottom: Two examples of entities, the
proton nucleon and hydrogen atom, that one will have to accept as being alive if
one adopts the panbioism perspective: the view that everything in the universe,
smallest to biggest, is alive.
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Goethe's famous student Arthur Schopenhauer, likewise, developed his own "will go power" theory, chemicalreaction level to human-reaction level; although it remains to be discerned if he had "panbioism" views, in any sense
of the matter?
In a 2010 Hmolpedia thread (#27) discussion between Russian physical chemist Georgi Gladyshev (advocator of an
emergence origin of life theory), and Americans chemical engineer Ted Erikson (advocator of a semi-panbioism
"awareness" theory at the Planck scale level) and electrochemical engineer Libb Thims (advocator of the defunct
theory of life) on the question of the “origin of life”, Thims classifies the “everything is alive theory” as one of the
alternative origin of life solution theories, albeit an untenable one:
“The premise of the Quincey's book, which he says are themed on the ideas of Pierre Teilhard, Henri Bergson, and
Arthur Young, is that the ‘universe is not dead’, as the materialists would have it, but rather matter is alive (and the
universe is alive), and has consciousness, on the model that the photon is the unit of being and becoming (Young's
theory). The alternative to this "everything is alive theory", is the "emergence theory" (Gladyshev's view), that life
emerged at one point in the evolution timeline from hydrogen to human. Both theories, however, become
nonsensical when the one looks into the details of the argument. The only solution, which I have been employing in
my writing in the last year, is to stop using the words "life", "living", and "alive", being that they have no scientific
basis, and to instead begin using the terms "animated", "reactive", "moving", etc., in the place of the defunct terms.”
(add discussion)

Overview
The theory of panbioism, the possibility that everything, from subatomic particles to atoms to planets to the entire
cosmos, might be alive or have some form or semblance of “life”, is one of the stepping stone alternative theories
when one begins to address the origin of life question or the so-called “great problem of natural philosophy”, aka the
life/non-life divide puzzle. English scientist James Lovelock and American biologist Lynn Margulis’s 1970s entropy
reduction inspired Gaia hypothesis, i.e. the new age theory that the earth is a living, interrelated organism, is one
example of panbioism. American complexity theorist James Gardner’s 2003 book Biocosm, which argues that
“intelligent life is the architect of the universe”, is an example of the view that the universe or entire cosmos is alive,
so to speak. [6]

Hmolscience
In hmolscience, one way to be led into the
panbioism-view is to follow a dissent or step down
the evolution table (2005), or evolution timeline
(2009), starting from the “human”, an entity that,
as we have been told, generation after generation,
ingrained from conception, is “alive”, and keep
stepping downward in the de-evolution or
involution path to the point at which one can
definitively state—without doubt—that one has
found the first non-alive entity or non-living
matter. This “thought experiment” will take one
down to the atomic and subatomic level, wherein
one will begin to speculate as to whether, e.g.
inside the proton or neutron, wherein quarks
move about via the operation of exchange forces
called bosons, “subatomic life” is a literal term, a
metaphorical term, or a reality term?
An example of this type of querying can be
found in American electrochemical engineer Libb
Thims' chapter “Molecular Evolution”, of his 2007 Top: the panbioism view holds that supramolecular entities, such as
Human Chemistry textbook, wherein he can be
hemoglobin and human molecules, are alive.Bottom (left): A 2007
seen readily vacillating in indecision on the notexcept diagram of American electrochemical engineer Libb Thims's
alive/alive/more-alive divide question (see
vacillating on the "is the aspartic acid alive? question, which boils down
to the deeper question: "is the hydrogen atom alive?" question, which
adjacent)—a view which readily leads to the
amounts to the the point at which one stops calling molecules as being
possibility of panbioism: the model according to
alive: being that many currently define RNA (ribonucleic acid) as the
which one has to conclude that the hydrogen
first form of life; similar to how many in the 1960s were debating
atom is alive—albeit a view that becomes
about whether or not the virus or virus molecule was alive? [1]
nonsensical given prolonged introspection. [1] It
would not be until 2009, with the publication of the defunct theory of life, that Thims was able to work himself out of
this quagmire. [2]
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Etymology
The term pan-bioism seems to have an internet usage dating back to at least 2000. A 2009 Google groups posting
comment by Ecce gives the following cogent overview: [5]
“Even though—in most physical overviews—atoms would be taken to be precursor components of the human body
(and other macroscopic objects), atoms aren't called "proto-humans" or "proto-biotic bodies", etc., or categorized
under items like "pan-humanism" or "pan-bioism". Thus, our current tendency to label speculatively global primitive
or elemental stages of later brain-grounded consciousness with terms like "panpsychism", "panexperientialism", and
proto-versions of those (including proto-consciousness) is probably inhibiting exploration beyond neural activity
because of the stigma of "kook territory" that they engender.”
Decent synopsis of the issue indeed. In 2011, in discussion about Francis Crick’s 1953 half-joking comment that DNA
is the “secret of life”, a blogger by the name of Mr. Zero commented: [3]
“What if it turned out that everything had a double helix? Pan-bio-ism!”
The specific term “panbioism” (no hyphen), definition-defined, however, seems to be a 2012 Hmolpedia-coined term;
not found in Google Books prior to its usage herein. [4]

Crackpottery
The above 2009 comment about panbioism, panpsychism, panexperientialism, and the like, being in "kook territory",
or tending to be in crackpot land, one might say, should be taken note of. While the well-intentioned physicist or
chemist will gladly trumpet about that "I am alive and I know it" without reserve, the first to trumpet about that "the
hydrogen is alive and I know it" or "water is alive and I know it" will be quick to be cast in to ridicule. Correctly: all
three should be cast into ridicule; the only difference is the former is not aware that they are not alive, because the
premise of life is so-ingrained into the cultural embeddedness that it is extremely difficult to expunge. In a sense it is
almost like the pot calling the kettle black.
An example of this is the recent 2012 105-page article “Theory of the Origin, Evolution, and Nature of Life” by
American molecular geneticist Erik Andrulis—a self-defined RNA metabolism and life researcher, published in ShuKun Lin’s newly-launched Life journal, which posits a gyres theory, a type of “everything is alive theory”, which has
come to cause a scandal of sorts in the so-called new 21st century mass-information peer review process, which
amounts to not getting peer reviewed at all. The abstract of the scandalous everything is alive theory article is as
follows:
“Abstract: Life is an inordinately complex unsolved puzzle. Despite significant theoretical progress, experimental
anomalies, paradoxes, and enigmas have revealed paradigmatic limitations. Thus, the advancement of scientific
understanding requires new models that resolve fundamental problems. Here, I present a theoretical framework that
economically fits evidence accumulated from examinations of life. This theory is based upon a straightforward and
non-mathematical core model and proposes unique yet empirically consistent explanations for major phenomena
including, but not limited to, quantum gravity, phase transitions of water, why living systems are predominantly
CHNOPS (carbon, hydrogen, nitrogen, oxygen, phosphorus, and sulfur), homochirality of sugars and amino acids,
homeoviscous adaptation, triplet code, and DNA mutations. The theoretical framework unifies the macrocosmic and
microcosmic realms, validates predicted laws of nature, and solves the puzzle of the origin and evolution of cellular
life in the universe.”
The article opens to the following sentence:
“How life abides by the second law of thermodynamics yet evolutionarily complexifies and maintains its intrinsic
order is a fundamental mystery in physics, chemistry, and biology.”
which, of course, is footnoted to Erwin Schrodinger’s famous 1943 What is Life? lecture and is but an attempted dig
into the second law (disordering) evolution (ordering) query. Science journalist Jesse Emspak, of LiveScience.com,
gives the following synopsis of the article: [8]
“Essentially, objects — atoms, cells, molecules, chemicals and so on — are packets of energy and matter that are
described by gyres – spinning spirals. Gyres are defined by the singularity at one end and the changing shape of the
spiral at the other. Everything around us oscillates between excited and ground states as they pivot around the
center of these lifelike gyres. Everything isn’t alive, exactly, but gyres have ‘lifelike characteristics’.”
Emspak went on to label Andrulis’ article as the “crackpot theory of everything” for claiming that everything is alive,
which, again, is a bit paradoxical coming from someone who journals for a blog claiming that “science is alive” (the
name LiveScience.com in itself is another pot-kettle highlighter: science is alive, but defining atoms as alive is
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crackpot?) In any event, the publication of the article has caused at least one of the 23 members of Life’s editorial
board, Ginestra Bianconi, a physicist at Northeastern University, to tender her resignation. [9] Whatever the case, the
overall aim of Andrulis seems to be an effort to dig into the spin problem.

Animism
A cousin term to panbioism is older term “animism”, which is loosely the idea that there is no separation between
the spiritual and physical (or material) world, and souls or spirits exist, not only in humans, but also in all other
animals, plants, rocks, geographic features such as mountains or rivers, or other entities of the natural environment.
[7] The difference between the two, panbioism and animism, is that the former casts out all religious connotation, all
except the term “life”.

Hylozoism
A synonym, it seems, to panbioism, is the term hylozoism, from the Greek hyle “matter” and zoe “life”, being the
philosophical point of view that all matter (including the universe as a whole) is in some sense alive; dating,
supposedly, dating from the Milesian school period of Greek philosophy, 6th century BC, and introduced more
recently by English philosopher Ralph Cudworth (1617-1688) in 1678. [11]
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Pandora’s box
In terminology, Pandora’s box refers to the gift box
given to Pandora, the first woman of the human
race, made from dirt (earth), water, and the four
winds, according to Hesiod’s 700BC Theogony, who
unleashed "evil" into the world, via a result of her
"gift of curiosity", i.e. to know what was inside the
box she was warned by the gods not to open—a
deceptive trick by Zeus, done to get back at
Prometheus (see: Promethean heat) for stealing fire
from the gods and giving "life" to humans; the
specific term “Pandora’s box” being introduced into
literature, in circa 1520, Desiderius Erasmus, during
his translation of the work; the story is said to be a
forerunner or precursor for the story of Eve (see:
Adam and Eve), the snake, the apple, i.e. the
forbidden fruit, and the unleashing of evil (or original A depiction showing how Hesiod’s 700BC story of Pandora, the first
sin) to humans in the Garden of Eden of the Bible.
woman of Greek mythology, and her golden box, which she was
[1]
warned by god (Zeus) not to open, became the basis for the 500BC

Overview

Israelite story of Eve, the first woman of Hebrew mythology, and her
apple, which she was forbidden by god (Yahweh) not to eat;
transgressed acts said to be what let “evil” into the world.

The following are are key original textual
background wherein he Pandora and Prometheus are introduced: [3]
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Iapetos took as his wife the fair-ankled Klymene, daughter of Okeanos, and shared her bed,
and she bore him Atlas, a son of invincible spirit, and Menoitios of the towering pride, and Prometheus, whose mind
was labyrinthine and swift, and foolish Epimetheus {5}, who from the start brought harm to men who toil for bread;
he was first to accept the virgin woman fashioned by farseeing Zeus.
{5} Epimetheus: the titan of afterthought, the father of excuses. He was given the task of creating the creatures of the
earth. At the same time his brother, Prometheus, was creating mankind and, seeing the formidable abilities
Epimetheus had given his creations, stole fire from heaven to assist his. Zeus in anger at this crime ordered the gods
to mold Pandora, the first woman, and sent her to Epimetheus as his bride armed with a great jar. Pandora,
succumbing to curiosity, opened it releasing all of the harmful daimones the gods had trapped within (the children of
Nyx and of Eris) to forever plague mankind. Only Hope (Elpis) remained behind to comfort them.
In 1667, John Milton, in his Paradise Lost, alludes to a connection between Pandora’s box and Eve’s apple. (Ѻ)

Quotes
The following are related quotes:
“We must get entirely clear of all the notions drawn from the wild traditions of original sin, the eating of the apple,
the theft of Prometheus, the opening of Pandora’s box, and the other fables, too tedious to enumerate, on which
priests have erected their tremendous structures of imposition, to persuade us, that we are naturally inclined to evil.”
— Mary Wollstonecraft (1792), A Vindication of the Rights of Women: with Strictures on Political and Moral Subjects (Ѻ); cited by
Patricia Fara (Ѻ)

“Pandora’s box (140) may properly be took in the same mythical sense, with the apple in the book of Genesis; and in
that light the moral will appear without any difficulty.”
— Author (1795), editorial note; Cook’s Hesiod (pg. 17)

“The Hesperides are beautiful nymphs who, along with Atlas (517-520) and a monstrous serpent (334-335), guard the
tree of golden apples [255, 361] in a marvelous garden somewhere in the imaginary world at the end of the earth.”
— Richard Caldwell (1987), editorial commentary on Theogony [2]
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Panexperientialism

Volume Six (Ms-Ra)

3679

In philosophy, panexperientialism is the view
that if evolution of humans goes all the way
down to subatomic particles, then human
‘experience’ by deduction must have originated
at the subatomic level, which implies that not
just humans but individual cells, individual
molecules, individual atoms, and even individual
subatomic particles, such as photons or
electrons, incorporate a capacity for ‘feeling’ or
degree of subjective interiority. [1] The term
panexperientialism is one of the theory varieties
that philosophers use to debate or explain how
An image (Ѻ) of some of the panexperientialism-themed thinkers,
mind evolved from matter, along with dualism
namely, in clockwise order, starting from top left: Bertrand Russell,
(mind and matter remain separate, a Rene
Gottfried Leibniz, Pierre Teilhard, Alfred Whitehead, and William James,
Descartes theory), emergentism (mind
all circling a statue of Rene Descartes ruminating on mind-soul dualism.
‘emerged’, over time, or at some point, in the
process of evolution), materialism (nothing exists but mechanical matter and forces), and idealism (that mind,
matter, and spirit are somehow mixed or only spirit exists). One who adheres to a version of panexperientialism is
American philosopher Christian de Quincey, who argues that matter-energy is sentient. American philosopher
Mathew Segall considers himself a panexperientialist.

Etymology
The term 'panexperientialism' was coined in 1977 by American theologian-philosopher David Ray Griffin, a
combination of ‘pan’ meaning all of, the whole, or universal, and ‘experience’, meaning loosely to take place in an
event, in commentary on the theories of Alfred Whitehead. Charles Hartshorne commented on it favorably, saying
that it had the advantages over both ‘panpsychism’ and ‘psychicalism.’ Hence, panexperientialism is sometimes
referred to as the Griffin-Whitehead-Hartshorne version of panpsychism (that everything has a psyche).
Griffin introduced the term to differentiate from the older theory of panpsychism, which implies that all entities
of the universe have not just experience, but also consciousness, so as to avoid the implication that entities such as
electrons or photons possess consciousness. Griffin, according to the views of Christian de Quincy, summarizes that
the term attempts to avoid the typical knee-jerk response to panpsychism, which is the retort that it implies atoms,
molecules, or cells, as well as plants and rocks, experience and interior psychic life with all the conscious richness of
human desires, fears, evaluations, thoughts, emotions, choices, and dreams.
The theory of panexperientialism, supposedly, is summarized best in Griffin’s 1998 book Unsnarling the WorldKnot: Consciousness, Freedom, and the Mind-Body Problem, in which he argues that panexperientialism, by taking
experience and spontaneity as fully natural, can finally provide a naturalistic account of the emergence of
consciousness—an account that also does justice to the freedom we all suppose in practice. [3]

Difficulties
A difficulty on the term ‘panexperientialism’, in namesake, is that it only seems to be a less innocuous temporary
plug, i.e. more politically correct term, masking the same issues that the older term ‘panpsychism’ evoked, e.g. that
electrons have some type of free will, choice, or self-directing internal force. This is similar to the way, by comparison,
that the term ‘Christian science’ become renamed as creation science and then eventually intelligent design, each
being a less tainted or more dormant version of the former, but containing the same difficulties. In other words,
often is the case that panexperientialists, typically philosophers with little or not training in chemistry or physics, will
force awkward anthropocentric models into chemistry and physics, so as to justify his or her argument, sometimes
concluding to the effect that the experimental data of science will need to change to justify their argument.

Quotes
The following are related quotes:
“There must be an infinite number of degrees of consciousness, following the degrees of complication and
aggregation of the primordial mind-dust. To prove the separate existence of these degrees of consciousness by
indirect evidence, since direct intuition of them is not to be had, becomes therefore the first duty of psychological
evolutionism.”
— William James (1890), The Principles of Psychology (Ѻ)

See also
● Panbioism
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Panpsychism
In theories, panpsychism is the view that
everything in the universe has a psyche; in other
meanings, the view that attributes the property of
consciousness to everything, aka naive empathy
theory. In 1967, philosophy encyclopedist Paul
Edwards, a critique of panpsychism, defined
panpsychist as any view that attributes some kind
of consciousness to all material objects. [4]

Panpsychist philosophers
Notable panpsychist philosophers include: Arthur
Schopenhauer (1788-1860), described as a
"pessimistic panpsychist", was said to have
influenced Gustav Fechner in his panpsychism,
described as an "optimist panpsychis". [5] Others
include: Friedrich Schelling, Clifford, Carus,
Empedocles, Epicurus, Gilbert, William James,
which supposedly grew out of his “neutral
monism” (Ѻ) views, Gottfried Leibniz, Carl von
Nageli, Josiah Royce (mentor to John Boodin), and
the Stoics (see: Stoicism). [1]

Panpsychism | Dialogue

A panpsychism word cloud (Ѻ), showing related terms such as:
monad, emergent (emergence), metaphysical, consciousness, psyche,
materialism, subatomic, physical awareness, theosophy,
indeterminate, sentience, holism, existence, among others.

The following is the circa 2003 Lee Strobel Q&A
dialogue with J.P. Moreland on the seeming
untenability of the atheist mind-from-matter position: [2]

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?”
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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)

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

“Everything, living or not, is constituted from
elements having a nature that is both physical
and nonphysical--that is, capable of
combining into mental wholes. So this
reductive account can also be described as a
form of panpsychism: all the elements of the
physical world are also mental.”
—Thomas Nagel (2012), Mind and Cosmos: Why
the Materialist Neo-Darwinian Conception of
Nature Is Almost Certainly False (Ѻ)(Ѻ)

See also
● Panexperientialism

References
1. Skrbina, David. (2005). Panpsychism in the
West (thermodynamics, pgs. 13, 151;
A debatable grouping of so-classified “panpsychists”, according to Paul
panpsychist philosophers, pg. 155). MIT
Edwards (1967), as cited by Christian de Quincey (2002). [3]
Press.
2. Strobel, Lee. (2004). The Case for a Creator: a Journalist Investigates Scientific Evidence that Points Toward God
(Panpsychism dialogue, pgs. 328-29). Zondervan, 2009.
3. (a) Edwards, Paul. (1967). “Panpsychism”, in: The Encyclopedia of Philosophy, Volume 5 (editor: Paul Edwards).
Macmillan.
(b) De Quincey, Christian. (2002). Radical Nature: Rediscovering the Soul of Matter (pg. 108). Invisible Cities Press.
4. (a) Edwards, Paul. (1967). “Panpsychism”, in: The Encyclopedia of Philosophy, Volume 5 (editor: Paul Edwards).
Macmillan.
(b) Mathews, Freya. (2003). For Love of Matter: A Contemporary Panpsychism (pg. 28). Albany: SUNY Press.
5. (a) Massaro, Dominic W. (2009). “Book Review: Nature From Within: Gustav Theodore Fechner and His
Psychophysical Worldview” (pdf), American Journal of Psychology, 122(3):405-20.
(b) Heidelberger, Michael. (2004). Nature From Within: Gustav Theodore Fechner and His Psychophysical Worldview.
University of Pittsburgh Press.

External links
● Panpsychism – Wikipedia.

Pantaleoni, Maffeo
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In hmolscience, Maffeo Pantaleoni (1857-1924) was an Italian economist noted for
being the mentor to Italian lawyer-economist Emanuele Sella, noted for his 1910 The
Life of Wealth, wherein he applies the work or Rudolf Clausius: second law, entropy,
energy, heat, temperature, equilibrium, to the study wealth absorption and radiation,
and for his association with French-Italian mathematical engineer Vilfredo Pareto,
whose socioeconomic theories of human molecules he would later come to classify as
"economic dynamics".

Pareto
In Jan 1890, Pantaleoni met in French-Italian mathematical engineer Vilfredo Pareto,
with whom he established a long and sincere friendship that would prove decisive for
the future course of science. In 1893, Pantaleoni recommended Pareto to Leon Walrus
for appointment as a professor of political economy at the University of Lausanne. [1]
Pantaleoni in his circa 1908 article “The Phenomena of Economic Dynamics” classified
Pareto’s general theory as “economic dynamics”. [2] In 1902, Pareto, in his Socialist
Systems, commented the following about Pantaleoni’s Pure Economics: [4]
“Progress in the purely scientific sense of political economy are considerable. Books such as Mathematical Psychics, F.
L. Edgeworth, Principii di economia pura [Pure Economics], Maffeo Pantaleoni, Mathematical Investigations in the
Theory of Value and Prices, Irving Fisher, etc., are written in a purely scientific point of view. A similar attempt is one
of my courses, in the first volume, published in 1896, I said: "In all treatises on political economy, the main part is
formed by the science of ophélimité and utility.”
The term "molecule", to note, does not seem to be found in Pantaleoni's Pure Economics. [5] American economist
James Buchanan, supposedly, somewhere, classifies Pareto as a “follower” of Pantaleoni—though, correctly, it would
seem to be the reverse, or rather that they were mutual two cultures like associates.

Sella
In 1898, Italian lawyer and political economist Emanuele Sella studied at the University of Geneva for three
semesters, where he attending some of Pantaleoni’s courses.

Other
Italian political economist Claudia Rotondi completed her 1995 PhD in the history of economic thought at the
University of Florence in 1995 on the economics theories of Pantaleoni, Vilfredo Pareto, and Emanuele Sella, with a
dissertation entitled “Theory of competitive companies in the thought of Maffeo Pantaleoni, Vilfredo Pareto, and
Emanuele Sella”, and has gone on to write related subjects, such as her 2001 chapter “Competition and Economic
Temperature: the Entropy Law in Emanuele Sella’s Work”.
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Papin, Denis
In science, Denis Papin (1647-1712) (CR:95|#50) (IQ:180±|#150-250) , also referred to
as Denys or Dionysius, was a French physician, physicist, and mathematician notable
for inventing the Papin digester (1679) and for inventing the Papin engine (1690), the
first prototype design for a steam engine; which, in theory, could be worked in a cycle,
a process which he was the first to describe, and produce usable work output or cause
the "intended movement", i.e. downward movement of the piston, through the action
of vacuum creation when steam was cooled in a piston and cylinder. He published his
design in the 1690 memoir "A New Method to Obtain Very Great Motive Powers at
Small Cost." In this paper, the term "energy" is first used in a modern sense. [1]

Pneumatic tubes
In 1667, in a paper read before the Royal Society of London, Papin described a plan to
deliver parcels using “pneumatic tubes”, according to which the air in a tube was
exhausted in such a way that the piston working in the tube would be drawn in the
direction of the suction, pulling with it an attached carrier. [10]

Education
Papin was born in Blois, France in 1647. In 1661 or 1662 he entered upon the study of medicine at the university of
Angers, where he graduated in 1669. Some time prior to 1674 he moved to Paris and assisted Dutch mathematical
physicist Christiaan Huygens in his experiments with the air-pump and gunpowder piston and cylinder engines, the
results of which (Experiences du Vuide) were published at Paris in that year, and also in the form of five papers by
Huygens and Papin jointly, in the Philosophical Transactions for 1675. Shortly after the publication of the Experiences,
Papin, who had crossed to London, was hospitably received by English physicist and chemist Robert Boyle, whom he
assisted in his laboratory, with his his 1657 air pump-vacuum, and with his writings. In 1680, Papin was a “doctor of
physic” and professor of mathematics at Marburg, Germany. [5] In 1680, he was admitted, on Boyle's nomination, to
the Royal Society. [4]

Papin digester
See main: Papin digester

In 1679, Papin exhibited a "digester" to the Royal Society. This device consisted of a vessel provided with a tightly
fitting lid, so that under pressure its contents could be raised to a high temperature. The device was in essence a
bone digester or pressure cooker for softening or rather dissolving bones and other solids of animals. [3] The first
designs exploded from the high pressures, after which he added in a pressure release valve. It is said that by watching
the pressure release valve on his cooker rhythmically move up and down, he conceived of the steam engine. In 1680,
he published Continuation of New Experiments. This was followed by a published a description of his digester in
1681, under the title A New
Digester or Engine for Softening
Bones. [6]

Papin steam engine
See main: Papin engine

In 1690, Papin developed an engine
that used a combination of steam
and atmospheric pressure to move
a piston. The device consisted of a
three-inch-diameter vertical tube
that was filled halfway with water
and sealed at one end with a
movable piston. Heating the
Various imaged of Papin and his inventions; center left is a statue of Papin in Paris.
cylinder converted the water into
[7][8][9]
steam. The steam pushed the
piston up until, at its highest position, it was grabbed by a fastener at the head. As the steam condensed the
atmospheric pressure pushed the piston back down. The power stroke thus occured during the condensation phase
rather than the steam phase. Papin hoped he could used this engine to drive a ship, transmitting the motion of a row
of pistons through racks and pinions to paddle wheels, but he was unable to obtain any financing for the project. [6]
In 1696, Papin found a patron in the Landgrave of Hesse-Kassel (Germany). The Landgrave asked Papin to build
an engine that could lift water to a defined height and then release into an elevated garden or fountain. Papin's
engine used a free-swimming piston which prevented the steam from condensing on the cold water surface. But,
after the joints and valves of the prototype machine leaked, the Landgrave lost all interest in Papin's work. He spent
the next several years working on a variety of machines. [6]
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Papin took up steam engine research again in 1705, after receiving a sketch of Thomas Savery's steam engine.
Recognizing the superiority of Savery's machine to his own, Papin set out to make improvements to the basic design.
His principal improvement was to incorporate a piston, instead of a vacuum chamber, to provide suction. One
prototype was built; it caused a stir locally, but was not exploited and eventually dismantled. [6]
In 1707, Papin published The New Art of Pumping Water by Using Steam. That same year, he revived his notion
of a steam-driven paddle-wheel boat, and decided to return to London as there would be more call for such a ship in
a great port. A small manually operated paddle-boat had been tried out on the river Fulda, in Germany, but was
smashed up by local boatmen afraid of potential competition. In London, Papin tried to persuade the Royal Society to
sponsor his boat, asking for no more than £15 to cover the cost of the boiler, but was unsuccessful. [6]
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Papin digester
In engines, the Papin digester, or Bone digester, was a type of pressure
cooker the liquified bones and other hard materials via high heat and
pressure conditions.

Overview
In 1679, French engineer Denis Papin invented what he called a "digester or
engine for softning bones", aka "bone digester", or Papin's digester as it
later came to be called. [1] The following is a 1681 version of the details of
the digester: (Ѻ)

An 1680 version of the Papin's digester,
built by Denis Papin, from Robert
Thurston's A History of the Growth of the
Steam-Engine (1878). [3]

Early versions resulted in explosion, owing to the extreme pressures. Late version fixed this problem by adding on
steam release valve.
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It is said that by watching the steam release valve bob up and down that Papin conceived of the design of the steam
engine, the Papin engine, as outlined in his 1690 memoir "A New Method to Obtain Very Great Motive Powers at
Small Cost." [2]

See also
● Timeline of engine development
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Papin engine
In engines, the Papin engine was a
steam engine, conceived by French
Modern Papin engine depiction
chemist Denis Papin in his 1690 "A
New Method to Obtain Very Great
Motive Powers at Small Cost", in
which water contained inside of a
sealed piston and cylinder is
alternatively made to expand, via
external fire, and made to contract via
external cool water contact, such to
work the piston rod up and down. [1]
The Papin engine was the prototype
design for all modern steam engines:
Miner’s friend (1698), Newcomen
engine (1712), Smeaton engine
(1775), Watt engine (1765-96), Woolf Left: Original 1690 Papin engine diagram. [1] Right: modern drawing of 1712 Papin
engine diagram. [2]
engine (1803), etc.
The term “Papin engine”, supposedly, had come into use by 1712. [2]
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Paracelsus
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In chemistry, Paracelsus (1493-1541) (IQ:175±|155) (CR:33) was a Swiss physicianchemist noted for his early formulations of chemical affinity (Geoffroy's first law of
affinity) and for his 1524 combination of Aristotle’s circa 350 BC four element theory
with Geber’s circa 790 three principles. [1]

Goethe | Faust
It is know that Goethe, by age 18, had already begun studying Paracelsus (see: Goethe
and chemistry). Knowledge of God, for Paracelsus, depended upon knowledge of
nature. [7] This Paracelsian logic, or equivalently Spinozian-like logic, would, naturally
enough, have attracted Goethe.
“The beginning of wisdom is the beginning of supernatural power.”
— Paracelsus (c.1530) [6]

Moreover, a number of scholars, e.g. Andrew Weeks (Ѻ), surmise that Goethe drew on
Paracelsus as a model for his character Faust, and or that overtime many of the historical attributes of Paracelsus
attached themselves to the legend and persona of original Dr. Johann Faust. [7]

Human
Paracelsus, being a devout Christian, albeit who aimed at a physical science reinterpretation, like an early Pierre
Teilhard so to speak, held the following views about what constitutes a person: [6]
“Besides the visible body, man has an invisible one. The former comes from the Limbus, the latter is made from the
breath of God. As a breath is like nothing in our estimation, likewise this spiritual body is like nothing to our external
senses. This invisible body is the one which is spoke of as constituting our corporeal form on the day of the
resurrection.”
“Man has two spirits, a divine and a terrestrial spirit. The former is from the breath of God; the latter from the
elements of the air and the fire. He ought to live according to the life of the divine spirit and not according to that of
the animal.”
Here we see Paracelsus employing, in unwritten citation, the clay creation myth model of humans. Paracelsus also
stated his view that he considered Moses to have been a physicist and the Hebrews but ignorant people.

Gas | Coining
The etymology of the word “gas” stems from Paracelsus’ used of the word khaos, in the occult sense of "proper
elements of spirits" or "ultra-rarified water". [4]

Life | Fire
On the topic of life, Paracelsus equated fire and life, in the logic that fire is life, and that whatever secrets fire truly
bears the seed of life. [2]

Sulphur | Terra Pinguis → Phlogiston → Caloric → Entropy
In 1524, Paracelsus adopted Aristotle’s four element theory, but reasoned that they appeared in bodies as Geber’s
three principles. Paracelsus saw these principles as fundamental, and justified them by recourse to the description of
how wood burns in fire. Mercury included the cohesive principle, so that when it left in smoke the wood fell apart.
Smoke represented the volatility (the mercury principle), the heat-giving flames represented flammability (sulphur),
and the remnant ash represented solidity (salt). [3]
In 1669, German physician and chemist Johann Becher updated Paracelsus’ sulphur model of how things burn
with a terra pinguis model of combustion, wherein terra pinguis was considered as the fatty, oily material substance
of bodies that gives things the property of combustion. In 1703, German chemist and physician Georg Stahl, one of
Becher’s students, updated the terra pinguis model of with a phlogiston model of combustion. The deficiencies of this
theory, as shown by experiment in later decades, led French chemist Antoine Lavoisier in the 1780s to develop the
caloric theory of combustion. The deficiencies of this theory led German physicist Rudolf Clausius in the 1850s to
develop an entropy model replacement for caloric and heat, which in turn gave birth to the science of
thermodynamics (1865). [1]

Quotes | On
The following are quotes about Paracelsus:
“The writings of Paracelsus are especially distinguished by the short and concise manner in which his thoughts are
expressed. In this regard they may be compared to some of the writings of Thales, Heraclitus, Pythagoras,
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Anaxagoras, and Hippocrates. There is no ambiguity in his expressions, and if we follow the roads which he indicated,
progressing at the same time along the path of physical science, we shall find the richest of treasures buried at the
places that he pointed out with his magic wand.”
— Franz Hartmann (1896), The Life and the Doctrines of Paracelsus

Quotes
The following are noted quotes:
“He who knows nothing, loves nothing. He who can do nothing understands nothing. He who understands nothing is
worthless. But he who understands also love, notices, sees. The more knowledge is inherent in a thing, the greater
the love. Anyone who imagines that all fruit ripen at the same time as the strawberries knows nothing about grapes.”
— Paracelsus (c.1530), quoted by Erich Fromm [5]

See also
● Entropy formulations
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Paradigm change
In science, paradigm change refers to a jump, shift, or transition
from one ‘normal science’, or paradigm—defined as an
achievement unprecedented to attract an enduring group of
adherents away from competing modes of scientific activity
while at the same time being simultaneously open-ended to
leave all sorts of problems for the refined group of practitioners
to solve—to a new paradigm, which thus becomes the new
‘normal science’, the former relegated to the historical category
of ‘old science’. [1] The transitions between two paradigms,
according to subject definer American physicist-historian
Thomas Kuhn, are what are known as scientific revolutions.

Heliocentric | Paradigm change
The adjacent diagram shows the paradigm change brought
about the the replacement of the Ptolemaic system with the
Copernican system.

American physicist-historian Thomas Kuhn gives the
transition in cosmology from a Ptolemaic system (earthHmolscience | Paradigm change
centric system) based cosmology (168AD), the old
See also: Goethean revolution
"normal science" paradigm, to a Copernican system
In science, the recent 21st century hmolscience shift in thinking (sun-centric system) based cosmology (1543), the new
about viewing humans as "biological" entities governed by blind "normal science" paradigm, as an example of a "classic"
random chance "evolution" whose mandate is to pass on "DNA", paradigm shift.

i.e. the old ‘normal science’ paradigm, to that of humans viewed
as "chnopsological" heat-driven "animate" molecules (human molecules), or chemical structures, governed by the
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"transformation" laws and mechanisms of modern chemical thermodynamics, has, in the view of some, come to be
seen as the beginnings of a paradigm change, shift, or jump in ways about viewing human existence. The following
example quotes outline this newly-forming paradigm shift view:
“Thims' brilliant book [Human Chemistry] symbolizes the beginning of a new era (epoch) in human history.”
— Georgi Gladyshev (2006), Russian physical chemist [2]

“The chapters [Human Chemistry] are wonderfully written. I have a feeling it will be [Thims] who will get the public’s
attention about the fundamental change in thinking in science.”
— Jing Chen (2006), Chinese-born Canadian mathematician and economist [2]

“One of the most interesting topics [human molecule] I have ever had the pleasure to read. Going through it a second
time, and looking forward to the third. [The Human Molecule] covers the most fundamental change in human
knowledge since Charles Darwin's On the Origin of Species [1859], by presenting a theory that we are fundamentally
molecules, and that the question of life itself is a fundamentally flawed one. Especially important is the carefully laid
out historical narrative of how Thims came to his theory of the human as a molecule. Whether you ultimately agree
with this work or not, it represents a paradigm shift in viewing our place in the world.”
— Jeff Tuhtan (2011), American civil engineer and
ecological thermodynamicist [3]

“[Human thermodynamics] is a branch of
science that attempts to predict the behavior
of people via chemical and thermodynamical
equations. It is an interesting philosophy, a
change of paradigm, perhaps even leaving
having a broader explanation for human
behavior than Darwinian evolution. Human
thermodynamics can also be useful as a new
framework for the origin of life. Libb Thims,
for instance, proposed an online that the idea
of Darwin’s [IQ=175] ‘dark pond’ which
suddenly sprang to ‘life’, is not a very
coherent one [defunct theory of life], and that An more recent paradigm change, that of the old normal science Egyptian
model of humans molded into shape from the clay of the earth and given
it would be much more creditable and
parsimonious to have as a rule that molecules the breath of life by a God (or gods) to that of the new coming to be seen as
normal science model (hmolscience) of humans "synthesized" by the
bond and form ever more complex beings.
Libb Thims also proposed a ‘human molecule’ universe and given "animation" and or reactivity by the "powers" of the
known forces of the universe as explained by the equations of
where people are attracted to each other by thermodynamics.
chemical bonds [human chemical bond]. All
this I believe to be a reasonable explanation: even if Darwin’s theory is still correct, they approach of
thermodynamics and chemistry is a much more simple, and at the same time broader view. If the concept of biology
is somehow redundant, then we must study it by means of chemistry and physics.”
— David Bossens (2012), “Reflections: Criticisms of Science” [4]

See also
● Goethean revolution
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Paradox
In science, paradox (TR=171), from the Greek para- ‘contrary to’ + doxa ‘opinion’, is a proposition going against
accepted ideas, or whose logical consequences generate a contradiction; a statement seemingly absurd yet really
true. [1]
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Quotes
The following are relevant quotes:
“The thinker without paradox is like the lover without passion.”
— Soren Kierkegaard (c.1830), Publication

“As the circle of science grows larger, it touches paradox at more places.”
— Friedrich Nietzsche (c.1880) [5]

“Such a principle [relativity] resulted from a paradox upon which I had already hit at the age of sixteen: If I pursue a
beam of light with a velocity c (velocity of light in a vacuum), I should observe such a beam of light … at rest.
However, there seems to be no such thing, whether on the basis of experience or according to Maxwell’s equations.”
— Albert Einstein (c.1930), retrospect reflection on relativity theory [3]

“How wonderful that we have met with paradox. Now we have some hope of making progress.”
— Niels Bohr (c.1930), stated, supposedly, during a debate about quantum mechanics [4]

“The solution to this paradox is that an organism inherits rules that spell out the progression. The rules are, or are
like, time-based differential equations which have the ability to encode complex sequences with high efficiency. Thus
on hast to regard development as an integration through space and time, the genome providing the equivalent of the
differential equations.”
— Paul Green (c.1990) (Ѻ) [2]

See also
● A Paradoxical Ode
● Beauty-brains paradox | Beckhap’s law
● Bridgman paradox
● Drive-thru paradox
● Equatorial paradox | see: Philip Parker
● Fermi’s paradox | see: William Sidis
● Loschmidt’s paradox
● Philosopher’s paradox
● Szilard’s paradox
● Zermelo’s paradox
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Pareto, Vilfredo
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In hmolscience, Vilfredo Pareto (1848-1923) (CR:205|#16) (SN:3)
(IQ=190±|#24) was a French-born Italian mathematical engineer and
physical socioeconomist—or “engineer-turned-economist-turnedsociologist” as Wallace Stegner aptly describes him—one of the chiefs
of the 1890s to 1920s Laussane school of physical economics, thematic
backbone of the 1930s to 1940s Harvard Pareto circle, noted for his
efforts to formulate a molecular mechanics-based hard science version
of sociology, a subject referred to by his associate Italian economist
Maffeo Pantaleoni as "economic dynamics". In his Pareto own words,
as he states in opening paragraphs of his monumental four-volume
magnum opus Treatise on General Sociology: [5]
“My wish is to construct a system of sociology on the model of
celestial mechanics, physics, and chemistry.”
------Austrian sociologist Werner Stark, in his 1962 Fundamental Forms of
Social Thought, classified Pareto's sociology as mechanism of the
positive form, and on his 2,033-page treatise comments: [23]
“Pareto’s monumental work, Trattato di Sociologia Generale, lies
before us as the most massive and impressive statement of the
mechanistic conception of social life.”
and this statement of respect is coming from someone who classifies
the comparative theories of Henry Carey (Principles of Social Science,
1858) and Spiru Haret (Social Mechanics, 1910) as “extreme
mechanism”.

Overview
The following 1924 obituary like summary of Pareto by American
political-economist James Rogers (Ѻ), seems to well encapsulate the
life (existence), times, and nature of Pareto: [29]

Nationality

French-Italian

Fields

Physical economics
Physical sociology
Econoengineering

Alma matter

Polytechnic University of Turin
Lausanne school

Students

Emanuele Sella

Known for

Circulation of elites
Social spinning top
Economic molecules
Social molecules

Collected works

12+ volumes

Eponyms

Pareto principle
Spinning top social pyramid
Harvard Pareto circle

Influences

Isaac Newton, Jean D'Alembert, Niccolo
Machiavelli, Leon Walras, Maffeo
Pantaleoni, Auguste Comte, Herbert
Spencer

Influenced

Lawrence Henderson, Paul Samuelson,
Tjalling Koopmans

“A marquis by birth, his long academic career never robbed him of
either the tastes or the charm of manner of an Italian nobleman.
Although professor at the University of Lausanne, for half of his long
life he made his home in the quiet country village of Céligny, where,
-----__--on the shores of the Lake of Geneva, he built the beautiful little Villa
Angora. Here, with all the seclusion and comforts of a miniature
country estate, and surrounded by numerous and beautiful specimens of Angora cats—his favorite pets and
perpetual companions, which, in painted form, ornamented even the walls of his villa—he divided his time between
writing books, and entertaining his friends. From his study, thus secluded, but filled with books of all ages and in all
languages—-a veritable watch tower—he observed and studied the actions, customs, prejudices, motives, feelings,
and thinking of his fellow men of all times, much as would an entomologist, at a safe distance, investigate the
characteristics of a society of bees industriously shaping to their whims and needs, the social and material world
around them. His objectivity and freedom from bias have rarely been surpassed in the academic field.”
The comment here about "objectivity and freedom from
bias" are indeed very rare in the academic world, most
academics being shaped and molded by pressures of job
security, grant money acquisition, peer support
gathering, etc. Rogers continues, which what seems to be
a well-honed description of the advanced perspective:
“While the English and German scholars were issuing
equally partisan and contradictory manifestos on the
causes of the war, he calmly discussed the same great
event as though it were taking place on the planet Mars.”

Pareto's general theory of molecular economic vibration
overlap. [33]

Pareto, in other words, according to Rogers, seems to
have studied society they way a chemist studies
molecules or a physicist studies planets, i.e. objectively,
and with experimental science and the scientific method

Volume Six (Ms-Ra)

3691

guiding the way and taking precedence over personal belief or motive.

Paretian terminology
Pareto produced a certain amount of jargon peculiar to his own writing. One of these is the distinction between what
he called “residues”, a constant, instinctive part of social phenomena, and “derivations”, a deductive part that aims
to explain, justify, and demonstrate the first. [28] The following is a Pareto terminology table:
Term

Definition

Source

Sentiment

An attitude, thought, or judgment prompted by feeling:
predilection; a specific view or notion: opinion; emotion;
Merriam-Webster Collegiate Dictionary
refined feeling: delicate sensibility especially as expressed in a (2000)
work of art; emotional idealism; an ideal colored by emotion.

Residue

The manifestation of a sentiment.

Lawrence Henderson (1935) [1]

Derivation

A non-logical argument, explanation, assertion, appeal to
authority, or association of ideas or sentiments in words.

Lawrence Henderson (1935) [1]

Logical action

Actions of which the anticipated direct consequences are
[probably] objectively and subjectively identical [to a first
approximation].

Lawrence Henderson (1935) [1]

Non-logical action

Anything that is not a logical action.

Ophelimity

A simple type of utility, described by the study of acts of the
homo economicus, derived from economic forces.

Pareto (1897) [17]

The following is an example 1902 usage of some of the above terms by Pareto: [34]
“Each of us has within a secret adversary who tries to prevent him from abstaining from the mixture of his own
sentiments with logical deductions from facts. In noting this general defect, I well know that I am not exempt. My
sentiments lead me to favor freedom; therefore I have taken pains to react against them. But it may be that I have
gone too far and, fearing to give too much weight to the arguments in favor of freedom, have not given them enough
weight. Similarly, it is possible that, fearing to give too little weight to sentiments that I do not share, I have given
them too much. In any case, since I am not quite sure that this source of error is absent, it is my duty to point it out.”
Henderson (1935) gives the following examples of sentiments: [1]
“A desire to solve a scientific problem, a feeling that justice exists, a sense of the value of certain customs and rites, a
need to participate in the acts of a cult, a feeling of personal integrity, a sense of loyalty to a community, a sexual
complex.”
Here, according to Henderson, we see sentiment being but a term embodying: desires, feelings, senses, and needs.
He goes on to clarify that these sentiments are "regarded as forces are regarded in modern dynamics." This brings to
mind James Maxwell's 1947 statement that “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.”
Pareto, as summarized by Henderson, distinguished between six types of residues and four types of derivations: [30]
Residues

Derivations

1. Instinct of combinations.

1. Affirmation.

2. Persistence of aggregates.

2. Authority.

3. Need to manifest sentiments by external
acts.

3. Accord with sentiments or with principles.

4. Residues related to sociability.

4. Verbal proofs.

5. Integrity of individual and of what he
considers dependent upon him.
6. Sexual residuals.
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In other words, the main classes of residues, as summarized by Andrew Bongiorno (1930), are: combination-residues,
which compel men to innovate; persistence of aggregates, residues which compel men to conserve; those which
compel men to express their sentiments by means of outward acts; those which make a man a social being; the
residues of the integrity of the individual; and sexual residues. [28]

Education
Pareto completed his BS in mathematical sciences in 1867 and his PhD civil engineering, in 1870, with a dissertation
on "The Fundamental Principles of Equilibrium in Solid Bodies", an essay on mechanical equilibrium, both from what
is now the Polytechnic University of Turin. It is said that his later interest in equilibrium analysis in economics and
sociology can be traced back to his dissertation. After graduation, Pareto worked as director of the Rome Railway
Company from 1870 to 1874, after which he became managing director of the Societa Ferriere d’Italia, Florence, a
firm which extracted and processed iron and allied products. [24]
Amid the 1874 “Parliamentary Revolution”, wherein the “Historical Right” fell from power, being overthrown by
the “Historical Left”, Pareto, himself being descendent of the ennobled Ligurian family—his father Marchese Pareto a
leading civil engineer who had to seek exile in France because of his republican opinions and adherence to Joseph
Mazzini—began become an outspoken critic of the government consorteria, regarding the Italian aristocracy as
“sucking the blood” from the Italian poor, and in 1882 stood as an opposition candidate for a constituency in
Florence, but without success. The next decade brought about a significant change in his reaction existence, which is
best summarized by English political science historian Samuel Finer’s 1966 biographical summary chapter on Pareto:
[24]
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“Pareto’s father died in 1882; and after the death of his mother in
Laussane school of physical socioeconomics
1889, the family household in Florence broke up and Pareto
changed his entire way of living. He threw up the managing
directorship of the firm and, instead, accepted a consultancy.
Marrying a penniless Russian girl from Venice, Allessandrina
(‘Dina’) Bakunin, he moved from Florence to a villa in Fiesole. He
made use of his new leisure to launch a personal crusade against
the government’s foreign and domestic policies. Between 1889
and 1893 he wrote 167 articles, many of the scholarly, but the
Auguste Walras
vast majority anti-government polemics. His public lectures in a
(1801-1866)
working men’s institute were closed by the police [see: human
molecule (banned)], and he became a marked man in
government circles.
In the course of these activities, he became closely
●————
acquainted with other free-trading publicists and economists of
|
the day and with one of these, Maffeo Pantaleoni, the economist,
|
he formed a warm friendship which was to endure for the rest of
|
Leon Walras
his life. Through, Pantaleoni, Pareto developed an interest in pure
(1834-1910)
economics and became acquainted with the new, mathematically
expressed equilibrium system developed by Walras, the professor
of political economy at Lausanne. He soon began to contribute
acute and learned articles expounding Walras’ doctrine in the
Giornale degli Economisti. For these his early mathematical
training had equipped him superbly and they gained him
international recognition. In 1893, with some intermediation
from Pantaleoni, Pareto succeeded Walras in the chair of political
Maffeo
economy at Lausanne; in 1894 this appointment was made
Leon Winiarski
Pareto
Pantaleoni (1857- (1848-1923)
permanent.
(1865-1915)
1924)
Pareto’s first important publication was the two-volume
Cours d’Economie Politique (1896), based on his university
|
|
lectures.
●———— ——— ● ——— ———— ●
In 1898, his uncle died leaving him a legacy the value of which [is]
estimated at about ₣200,000 [$134 million US dollars in
|
equivalent 2013 terms]. Cynthia Russett has also commented that
his father, previously, had left him a lifetime income, which had
allowed him to retire in the first place, and to devote himself to
the study of mathematical economics.
The other reason which contributed to the revolution in his
thinking—and which incidentally also drove him to seek
retirement from his teaching career for the sake of pure academic
Emanuele Sella
research—was an idea that came to him in his reflections on the
(1879-1946)
astonishing popularity of Marxism in Italy. How was it that
propositions which, in his view, were so demonstrably false had
The connectivity tree of hard science based
come to be regarded by the best youth in Italy as—to us his own economics philosophy of the Lausanne school starting
words—a ‘new gospel’? In 1897 the idea suddenly came to him
from French socioeconomist Leon Walrus to the two
that the bulk of human activity is not due to rational processes at cultures synergy of Italian economist Maffeo
Pantaleoni, to that of Emanuele Sella who studied
all but to sentiments. Men feel an urge and act; they invent
under Pantaleoni, to that of Italian political economist
justifications afterwards. He now burned to devote himself to
Claudia Rotondi, who did her 1995 PhD on Pantaleoni,
writing a sociology based on this new principle.
Pareto, and Sella.
His new views were first expressed in 1900 in a long article
for Rivista Italiana di Sociologia and then in his book Les Systemes Socialistes (1901-02). They were further developed
in his Manuel of Political Economy (1906). In 1907, he retired from his chair at Lausanne (though he continued to
deliver lectures on sociology until 1916), and decided to write the long-meditated work on sociology—Treatise on
General Sociology—completing it in 1912. Publishing delays and the outbreak of war postponed its appearance until
1916.”
The point when Pareto and Italian economist Maffeo Pantaleoni met was January 1890, with whom he established a
long and sincere two cultures type of friendship that would prove decisive for the future course of science. In 1893,
Pantaleoni recommended Pareto to Leon Walrus for appointment as a professor of political economy at the
University of Lausanne. [1]

Course on Political Economy | 1893-1997
In circa 1893, Pareto began teaching a course in political economics, on economics and sociology, at the University of
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Lausanne, Switzerland (see: Lausanne school), a large part of which was based on a direct extrapolation of elasticity
theory and vibration theory of equilibrium of the atoms and molecules in solid bodies to develop a theory of
equilibrium of moving humans in socioeconomic systems. The content of this course, finished in draft notes form in
1895, was published in two volumes, in 1896 and 1897, respectively, entitled Course of Political Economics.
“Comparison to a system of material points is the only comparison, in our opinion, which can explicate the very
complicated actions and reactions of social phenomena, and which can thus give us a clear idea of economic
equilibrium.”
— Pareto (1897), Course on Political Economy, Volume 2 (pg. 26)

The first volume, a little over 70 pages, explains his principles of political economy and provides a first-approximation
treatment of the economic phenomena that allows for the setting forth of the general conditions of economic
equilibrium. The second volume, of about 800 pages, covers applied economics, wherein a large amount of statistical
and factual material is used and analyzed, and in which his famous law of income distribution (Pareto principle) is
formulated. [8]

Mechanical-to-sociology comparison table
See main: see: human thermodynamics variables table

The following, below right, from the second volume (pgs. 12-13), is a 1971 English translation, by translator Ann S.
Schwier, of Pareto's famous 1897 mechanical-to-sociology comparison table, below left hyperlinked text version: [17]
Mechanical phenomenon
Given a certain number of solids, we study their
relations of equilibrium and movement abstracted
from the other properties. We obtain thus a study of
mechanics.
The science of mechanics is divided into two others. If
we consider inextensibly connected material points
we obtain a pure science, rational mechanics, which
studies in an abstract way the forces of equilibrium
and movement. The easiest part of science is
equilibrium. D’Alembert’s principle, considering the
forces of inertia, enables the reduction of the dynamic
problem to a static one.

Social phenomenon
Given a society, we study the relations of production
and wealth between men, abstracted from other
circumstances. We obtain thus the study of political
economy.
The science of political economy is divided into two
others. If we consider the homo economicus who acts
only as a result of economic forces, we obtain
political economy, which studies in abstract terms
ophelimity. The only part of this which is well known
is static equilibrium. There may be a principle for
economic systems analogous to D’Alembert’s, but at
present our knowledge is very poor. The theory of
economic crisis offers an example of dynamic study.

From pure political economy comes applied political
From rational mechanics comes applied mechanics,
which is a little closer to reality, considering elasticity, economy, which does not consider solely homo
friction, etc.
economicus, but also other models of humankind
closer to reality.
Real solids not only have mechanical properties of the
Men and women have other characteristics which are
phenomena caused by light, electricity and heat.
Chemistry studies other properties. Thermodynamics, studies by other particular sciences, such as law,
like other sciences, studies some of these properties religion, aesthetics, the organization of society, and
in detail. All these sciences constitute the physicalso on. Some of these have quite a high level of
development, others on the contrary, have not. As a
chemical sciences.
whole they constitute the social sciences.
If we wish to consider a concrete fact, all these sciences must be taken into account because they have been
separated through a process of abstraction.
In reality, solids with only mechanical properties do
not exist. It is a mistake to assume the existence of
concrete phenomena subject only to mechanical
forces, abstracted form chemical ones, as it is to
assume that concrete phenomena may be subtracted
from the laws of rational mechanics.

In reality, persons who are subject only to economic
stimuli do not exist. It is a mistake to assume the
existence of the concrete phenomenon subject only
to economic motivations, abstracted from other
considerations, just as it is to assume that a concrete
phenomenon may be subtracted from the laws of
pure economics.

The practice differs from the theory precisely because practice must take into account a quantity of
secondary characters which are not studied in the theory. The relative importance of primary and secondary
characters is not the same from the general point of view of science and from the particular point of view of a
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practical operation. Syntheses have sometimes been attempted. An attempt has been made to find the cause
of all phenomena in:
The attraction of atoms. An attempt has been made
to reduce to all physical and chemical forces from a
fundamental unity.

Utility, of which ophelimity is simply a type. An
attempt has been made to explain all phenomena in
terms of biological evolution.

These are all interesting studies. But we must not resist these hypotheses and not go far from the solid basis
of experience.
The above table, to note, seems to have been modeled on Irving Fisher's earlier table, being that Pareto seems to
have been well-aware of Fisher's PhD dissertation. In 1902, in his Socialist Systems, Pareto, for example, commented
the following: [13]
“Progress in the purely scientific sense of political economy are considerable. Books such as Mathematical Psychics, F.
L. Edgeworth, Principii di economia pura [Pure Economics], Maffeo Pantaleoni, Mathematical Investigations in the
Theory of Value and Prices, Irving Fisher, etc., are written in a purely scientific point of view. A similar attempt is one
of my courses, in the first volume, published in 1896, I said: "In all treatises on political economy, the main part is
formed by the science of ophélimité and utility.”
Namely that on the Edgeworth, Pantaleoni, Fisher pioneering platform, that he had made a "similar attempt" in his
1897 Course on Political Economics.

Economic molecules
Pareto, in his 1890s Course on Political Economy, not only used the "society as a system of material points" model,
but also seems to have increasingly begun use or employ the "society as a system of molecules" model. Pareto's
overall theory is summarized by Indian sociologist Rajendra Pandey as follows: [12]
“Pareto views society as a system of human molecules which are in a complex mutual relationship.”
To clarify further, the following are main human to "molecule" comparison quotes from his Course of Political
Economics, the first of which seems to come from his 1896 first volume, the latter from his 1897 second volume: [6]
“Human society appears to us as a vast aggregate of
molecules, rendering services, consume products and
save, and centers, or glands, where savings are
transformed into capital and products, some ...”

“La société humaine nous apparait ainsi comme un vaste
agrégate de molécules, qui rendent des services,
consomment des produits et épargnent; et de centres,
ou de glandes, où l’épargne se transforme en capitaux,
et les produits, les uns …” (pg. 70)

“The economic phenomenon is not a static
phenomenon, it is a dynamic phenomenon. The
molecules which together represent the social aggregate
oscillate perpetually. We may for the sake of analysis
take certain average economic positions, as we take the
average level of the ocean.”

“Le phénomène économique n'est pas un phénomène
statique, c'est un phénomène dynamique. Les molécules
dont l'ensemble représente l'agrégat social oscillent
perpétuellement.” (pg. 277)

“The theories of mathematical physics teach us how the
vibrations of material molecules interfere and overlap.
One day, perhaps, will we have similar theory of
economic vibrations.”

“Les théories de la physique mathématique nous
enseignent comment les vibrations des molécules
matérielles interfèrent et se superposent. Un jour, peutêtre , aurons-nous de semblables théories pour les
vibrations économiques.” (pg. 278)

“In service of the equilibrium of the molecules of the
economic aggregate, we see movement of these
molecules, and finally we see rise of the conception of
the whole aggregate which is in motion and vibration.”

“ser en équilibre les molécules de l'agrégat économique ;
ensuite nous avons considéré certains mouvements de
ces molécules; enfin nous nous élevons à la conception
d'un agrégat qui est tout entier en mouvement et en
vibration.” (279)
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“A social aggregate can be viewed in a similar
appearance to that under which the elasticity theory
considers molecule aggregates material. We conclude
with a test of social physiology, we conduit ....”

“Un agrégat social pourra alors être considéré sous un
aspect analogue à celui
sous lequel la théorie de l'élasticité considère les
agrégats de molécules
matérielles. Nous terminons par un essai de physiologie
sociale, qui nous
conduit de ....” (pg. 409)

This is all fairly interesting and what seems to be original theory for 1896, certainly in need of much analysis. The
English translation of this work, however, seems to be non-existent.

Socialist Systems | 1902
In his 1902 Socialist Systems, Pareto elaborated on his earlier 1896 outlined wealth distribution principle ideas with
the following diagram—shown with added clarification annotations—and comments: [26]
“The curve of the distribution of wealth in our society, varies little from one era to another. What is called social
pyramid is in reality a sort of spinning top, which the following figure gives an idea:
This is shown below, with additional quote: [17]

“The molecules of which the social aggregate is
composed don’t stay at rest; some individuals
enrich themselves, other impoverish themselves.”
— Pareto (c.1902)
Rich occupying the summit, the poor are at the base. Abcgf the part of the curve we are only well known, thanks to
the statistical data. The adef part is only speculative. We have adopted the form indicated by Otto Ammon and
which seems to us quite likely that the shape of the curve is not due to chance. It probably depends on the
distribution of the physiological and psychological characteristics of men. Moreover. can, in part, relate to the
theories of pure economics, that is to say, the choice of men (these choices are specifically related to the
physiological and psychological characteristics) and the obstacles encountered in production.
Assuming men arranged in layers according to their wealth, figure abcgfed is the outer form of the social
organism. From what we have said this form does not change much, it can be assumed nearly constant on average
and for a short time. But the molecules that make up the social aggregate do not remain at rest; individuals get
richer, others poorer. So quite extensive are the agitated movements within the social organism, which resembles, in
this, a living organism. In the latter, the blood flow is rapidly moving some molecules, the absorption and secretion
processes continually change the molecules composing the tissue, while the external shape of the body, such as an
adult animal, feels only insignificant changes.
Assuming men arranged in layers according to other characters, such as their intelligence, their ability to study
mathematics, their musical talent, poetic, literary, their moral character, etc., it is likely to have curves forms more or
less similar to what we just found for the distribution of wealth.”
(add discussion)

Manuel of Political Economy | 1906
In 1906, Pareto published Manuel of Political Economy, wherein he seems to have used the term “molecule” only
once, the English translation of which reads: [14]
“§73. Economic crises. The economic complexus is composed of molecules which vibrate continuously; this is a
consequence of the nature of man and of the economic problems which he has to solve. These movements may
occur in different directions, and in that case …”
Though in the original French edition it is difficult to see where this quote is found. [15]

Homo economicus | Pantaleoni
In circa 1908, Italian economist Maffeo Pantaleoni, in his article “The Phenomena of Economic Dynamics”, classified

Volume Six (Ms-Ra)

3697

Pareto's overall theory as "economic dynamics" during the course of which he comments how Pareto referred to man
as "homo economicus", the outline of which is as following: [22]
“The ruling idea in economic studies following those of Adam Smith was wealth. Later it became the idea of value and
is so still in the case of many writers. The science has contained in a sporadic shape much material for a science of
economic equilibrium, such as has been suggested by Pareto in a work which makes only a beginning of a study of
economic dynamics.
In describing dynamic phenomena comparisons are used which were formerly taken from mechanics, but now
more usually from biology. Economic agents are thought of either as molecules subjected to equal pressure in all
directions, or, on the other hand, as parts of a living body subjected to equal stimuli, which are mutually
counteracting. There is little use in disputing as to which method is better, since the useful thing is to apply a method
rather than to argue about it.
Economic dynamics may be defined as a study of movements of disequilibrium, which lead to positions of
equilibrium. When an individual spends his income so as to bring into a proportion the marginal utility of different
articles within his purchasing power, the equilibrium exists and is rightly called static, because it will continue
indefinitely and return if disturbed. Until this condition is reached, modifications in his demand or in his supply are
likely to take place, and the quantity of the goods coming within his reach will change and these changes affect both
the man himself and the persons he deals with, involving both the quantity of goods available and the incomes of
different producers. The state of equilibrium yields the maximum of satisfaction relatively to the initial position and
to the changes which this allows.
In every society purely economic motives
have an extending or contracting radius of
activity; in other words, the zones of
economic action grow larger or smaller. As
Pareto says:
“Man’s actual conduct resembles that of the
homo economicus, or that of the homo
ethicus, or that of the homo religiosus. It is
sometimes a composite of all these
characters. There are concrete phenomena in
which the economic influences transcend all
others, and here it is possible to consider
alone the results deduced by economic
reasoning; while there are other phenomena
in which the economic constituent is
insignificant and may be neglected. There are The term homo economicus—a Linnaeus-themed variant of John Mill's 1836
generic utility maximizing "economic man"—is said to be attributed to the
still others which are intermediate in
work of Pareto and his 1896 statement that: "man himself; stripping him of
character.”
To this we in the main agree, but find it
necessary to examine variations of the zones
in which all these homines move, and we
must notice that even the homo economicus
in his own proper capacity is modified when
he enters into a composite with the others.”

a large number of his attributes, leaving out the passions, good or bad,
reducing him to a kind of molecule that only acts in response to the forces
of ophelimity”, which, as summarized by Australian economics historian
Michael McLure (2002), is an abstract entity that only responds to the
forces of ophelimity, in other words "an abstract molecule that acts only in
response to economic forces". [17]

Australian economics historian Michael McLure has discussed Pareto’s economic molecule theory in comparison to
this generic homo economicus—one who attempts to maximize utility as a consumer and economic profit as a
producer—a term deriving from John Mill’s “economic man” utility logic, such that Pareto’s homo economicus is ‘an
abstract molecule that responds only to economic forces’. McLure elaborates further: [17]
“In pure theory, homo economicus of Cours [on Political Economy] is analogous to a molecule in the theory of
mechanics (note: the impersonal subject pronoun has been used because the homo economicus is an abstract
‘molecule’, not a person). Kirman has pointed out that ‘Pareto regarded equilibrium as the termination point of a
process … The time taken for this process is not specified but it certainly is not regarded as … as negligible (Kirman
1987, pg. 806).”
The discussion here of British-French economist Alan Kirman’s synopsis of Pareto’s equilibrium model from his 1987
Dictionary of Economics entry “Pareto as an Economist” is interesting. [18]
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Treatise on General Sociology | 1912
In 1912, Pareto finished his four volume Treatise on General
Sociology (Trattato di Sociologia Generale), though not
published until 1916—later published in English as The Mind
and Society (1935)—in which he elaborated further on his
early theories, arguing that people are moved by certain
"residues" and by "derivations" from these residues. Only in
the fourth edition does he use the term "molecules" on
seven page. The following are a few example quotes:
“§2079. Organization of the social system. The economic
system is made up of certain molecules set in motion by
tastes and subject to …” (pg. 1442)
“… and molecules have certain thermic, electrical, and other
properties. So a system made up of social molecules also has
certain properties that are important to consider. One among
them has been perceived, be it in a rough and crude fashion,
in every period of history—the one to which with little or no
exactness the term ‘utility’ …” (pg. 1456)

Pareto's 1912 four-volume magnum opus Treatise on
General Sociology, reprinted in 1935 under the English title
The Mind and Society, wherein he applies chemistry,
physics, and mechanics to the study of man, defined as a
type of molecule, sociologically and economically (see:
power center). [10]

“… subsist in certain relationships. The reasonings
(derivations), theories, beliefs that are current in the mass of such molecules are taken as manifestations of the
[psychic] state of that mass and are studied as facts on a par with other facts that society presents to view. We look
for uniformities among them, and try to get back to the facts in which the in turn originate.” (pg. 1919)
Again, these are fairly advanced speculations for 1916, in much need of analysis.
“Action and reaction follow one another indefinitely as if in a circle”
— Vilfredo Pareto (1912), Treatise on General Sociology (Ѻ)

In 1917, the year following the completion and publication of his magnum opus, Pareto gave an address on the 25th
anniversary of his appointment as professor at the University of Lausanne, July 6th, the following are two of the
noted end statements from the address: [32]
“The writing of my Treatise on General Sociology was driven by the desire to bring an indispensable complement to
the studies of political economy and inspired by the example of the natural sciences that I determined to begin my
Treatise on General Sociology the sole purpose of which—I say sole and I insist upon the point—is to seek
experimental reality, by the application to the social sciences of the methods which have proved themselves in
physics, in chemistry, in astronomy, in biology, and in other such sciences.”
“No one knows better than I how imperfect this treatise is; but even if it ought soon be forgotten, I hope that it will
have been of some use, as a stone that is part of a great building: that of experimental science.”
(add discussion)

Molecular enrichment | Pareto principle
Another noted Pareto molecule quote, in respect to personal enrichment or impoverishment, is as follows: [17]
“The molecules of which the social aggregate is composed don’t stay at rest; some individuals enrich themselves,
other impoverish themselves.”
This seems to be the mechanistic understanding of his Pareto principle of wealth distribution, a logic that he referred
to as the "circulation of the aristocrats". Austrian economist and political scientist Joseph Schumpeter comments on
this: [19]
“As a matter of fact, there was an incessant—to use Pareto’s term—circulation des aristocracies. The elements that
composed the uppermost stratum around 900 had practically disappeared by 1500. The Medici are not really an
exception.”
In sociology, this is a regime change theory referred to as the “circulation of elite”. [20] Interestingly, Pareto's human
molecular enrichment / human molecule impoverishment theory seems to have given rise to the following 1942
footnote statement by Schumpeter: [19]
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“It can be shown that in all cases, that human molecules rise and fall within the class into which they are born, in a
manner which fits the hypothesis that they do so because of their relative aptitudes; and it can also be shown,
second, that they rise and fall across the boundary lines of their class in the same manner. This rise and fall into
higher and lower classes as a rule takes more than one generation. These molecules are therefore families [see:
family molecule] rather than individuals. And this explains why observers who focus attention on individuals so
frequently fail to find any relation between ability and class position.”
Schumpeter says he would like to elaborate on in the framework of a book, but this not at the moment being
possibly, is something about which he refers readers to his 1927 “Theory of Social Classes in the Ethnic Homogenous
Milieu” [21]

Ophelimity
In the first part of volume one, he outlines his pure principles of political
economy, supposedly based on natural science methods, and in doing so coins
the term “ophelimity” (ophélimité), to refer to the subjective aspect of utility—
though not “utility” exactly, being that he considered the conventional
definition of utility to be flawed and ambiguous on several points, hence he
needed a new replacement term—the new term “ophelimity” defined by hims
as ability of any object or service to satisfy a need or desire of an individual. [9]
Pareto, however, compounded this newly coined term, by bring human
molecular theory into the picture, i.e. referring to a person or the economic
agent as a "kind of molecule", and and society as a system of human molecules.
He then compounded his newly-coined term "ophelimity" further by asserting
that ophelimity has "forces" associated with it and that the human molecule
"only acts" in response to these forces: [6]
“First we separate the study of ophelimity (economic satisfaction) from the
diverse forms of utility, then we direct our attention to man himself; stripping
him of a large number of his attributes, leaving out the passions, good or bad,
reducing him to a kind of molecule that only acts in response to the forces of
ophelimity.”
Pareto further distinguished between what he called “elementary ophelimity” (ophélimité élémentaire), defined as
the unit of pleasure that an individual draws form the consumption of a small increase of a good. Elementary
ophelimity, defined by Pareto, is function of the quantities of all goods consumed, expressed as: [8]
Pareto reading (c.1912) at about the
time of publication of his Treatise on
General Sociology.

a consequence of which is that partial derivatives of total utility appear in his equations of economic equilibrium. [8]

Generalizations
Pareto’s last monograph was his 1920 Generalizations, retitled as The Rise and Fall of Elites: an Application of
Theoretical Sociology (1991), outlines a well-developed, articulate, and compelling theory of change based on a
Newtonian vision of science and an engineering model of social equilibrium, according to which the dynamic involves
a shifting balance among the countervailing forces of centralization and decentralization of power, economic
expansion and contraction, and liberalism versus traditionalism in public sentiment; and in which he expounds a
scheme for predicting shifts in magnitude of these forces and subsequent change in the character of society. (Ѻ)
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Henderson | Gibbs + Pareto = social
equilibrium
A common misattribution, originating from
the 1935 alluded to similarity between the
1912 mechanical equilibrium theories
Pareto and the 1876 chemical equilibrium
theories of American engineer Willard
Gibbs, outlined by American physiologist
Lawrence Henderson, is that Pareto
transposed his theory of social equilibria
directly from the chemical
thermodynamics work of Gibbs. The
following, to exemplify, is a 2005
misattribution example found in the 2005
work of American science historian Hunter
Heyck: [25]
“Pareto’s work appealed to social
scientists who had lost faith in the
rationality of the public but not in the
rationality of science. Henderson fit the bill
perfectly: he was so taken with Pareto’s
ideas that he led a faculty seminar on
Pareto at Harvard in the early 1930s, from
which emerged Henderson’s study
Pareto’s General Sociology: a Physiologist’s
Interpretation.

Socioeconomic Chemical Thermodynamics
Physico-chemical
system

Socio-economic system

+
Pareto
(1912)

Gibbs
(1876)
Henderson's theory

Lawrence Henderson
(1935)

In 1935, American physiologist Lawrence Henderson theorized that Pareto's
1912 mechanics based socioeconomic equilibrium theory, while not directly
based on the chemical thermodynamics based equilibrium theories of American
engineer Willard Gibbs, are nevertheless arguing the same point of view, and
hence modern socioeconomic equilibrium theories will need to be
Pareto’s mathematical analysis of society reformulated in the physical chemistry reaction terms of chemical
was based on his engineer’s understanding thermodynamics, a unified synthesis of Gibbs and Pareto, in short. [1]

of the thermodynamics of equilibrium
systems. For example, one of Pareto’s central concepts was that of ‘ophelimity’, now usually called Pareto optimality.
Ophelimity was a redefinition of marginal utility in thoroughly thermodynamic terms. Pareto defined a system as
having maximum ophelimity when the increase of the ophelimity of any element in the system necessarily reduced
that of some other element (or elements) in the system. Thus ophelimity, like energy, always was conserved in a
closed system, making the reallocation of ophelimity a zero-sum game. This concept, it should be noted, especially
welfare economics, where it plays an important role in the work of Paul Samuelson and Abram Berg.”
This, however, is historical anachronism. At the time when Pareto was studying civil engineering at Polytechnic
University of Turin, from 1865 to 1870, thermo-dynamics (see: etymology) was barely yet a coined term, and it would
not be until 1875 when Rudolf Clausius would call his second edition The Mechanical Theory of Heat a "textbook"
suitable for standard engineering study, in Germany, let alone in Italy. While it is true that Pareto did begin to use the
term "thermodynamics" on about 16 various pages of his 1912 Treatise on General Sociology, he only uses the term
"entropy" once in the fourth volume, which is the key term one would have to grapple with if he or she was so
inclined to attempt to reformulate the general equilibrium theory of economics in "thoroughly thermodynamic
terms" as Heyck alleges.
In any event, to clarify, the name Gibbs is not found in Pareto's 1897 two-volume Course of Political Economics—
which, of course, is natural enough being that Gibbs' 1876 On the Equilibrium of Heterogeneous Substances was not
translated into French until 1899 by French chemist Henry Le Chatelier—nor, supposing that Pareto, by chance, read
Gibbs in the 1900s, is the name Gibbs found in Pareto's 1916 four-volume Treatise on General Sociology. [10] The
root if the misattribution seems to have arisen in the views of American physiologist Lawrence Henderson who in his
1935 Pareto’s General Sociology: a Physiologists Interpretation, elaborates on a large number of Pareto-Gibbs
comparisons, such as the following: [1]
“Gibbs considers temperature, pressure, and concentrations, so Pareto considers sentiments, or, strictly speaking,
the manifestations of sentiments in words and deeds, verbal elaborations, and …”
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Henderson, however, never actually stated that
Pareto derived his theory from Gibbs but rather
only “compared Pareto’s social system to a
physicochemical system as defined by Gibbs and
emphasized that the equilibrium of the social
system is logically identical to physiological
equilibrium.” [12] In fact, in his appendix "Note 5",
Henderson states is views on this matter explicitly:
“It is very unlikely that the general characteristics of
Gibbs’ system had anything to do with Pareto’s
construction of his social system. In other words, it
is very probable, I thing certain, that Pareto did not
keep Gibbs’ work in mind and a fortiori that he did
not imitate it, when he worked out his social
system; so that Pareto’s system is not the result of
the application of the theories of physical chemistry
to sociology.”
Henderson, however, does have this application in
mind, and in his end note appendices, actually goes The so-called Harvard Pareto circle that solidified at Harvard
though a comparison of the equilibrium properties University from 1932 to 1942, owing to the promotion of Pareto's
work by American physical chemist, biochemist, physiologist, and
of the following liquid phase chemical reaction,
sociologist Lawrence Henderson.
namely of reactants carbon acid H2CO3 with
disodium phosphate Na2HPO4 to form the products
of sodium bicarbonate NaHCO3 and monosodium phosphate NaH2PO4:

to that of the equilibrium properties of social systems, at the end of which he states:
“This simple example illustrates [the] logical principles [physical chemistry] that find universal application in the
physical, biological, and social sciences.”
Henderson's treatise is fairly decent and in need of detailed analysis. In any event, Henderson's 1935 Gibbs-Pareto
comparisons, in turn, were later picked up by American sociologist Kenneth Bailey, whose 1990 Social Entropy Theory
further builds on Henderson's comparisons, albeit it seems without reading his "Note 5", to outline a rather faint
eluded to connection between Pareto and Gibbs. Bailey states, for example: [11]
“There is a direct link from the equilibrium analysis of Gibbs (1877), through Henderson (1935), who was a great
admirer of both Gibbs and Pareto, to Parson (1951), thus the bulk of social systems analysis, particularly
functionalism, is rooted in Gibbsian equilibrium analysis.”
In 2001, citing Bailey, American sociologist Daniel Rigney stated the following: [7]
“In popular parlance we speak of ‘chemistry’ of personal and group relationships. Vilfredo Pareto (1916) had a rather
different sort of social chemistry in mind when he transposed his theory of social equilibria directly from the theory
of chemical equilibria advanced by chemist J. Willard Gibbs.”
Likewise, in 2010, citing Bailey, Sri Lankan disaster management theorist Buddhi Weerasinghe stated the following:
[11]
“The concept of resilience—time to recovery, the rate of speed of return to pre-existing conditions after disturbance
(engineering resilience); the magnitude of disturbance that can be absorbed before the system changes its structure
by changing the variables and processes that control behavior (ecological resilience)—has increasingly gained
recognition and acceptance and it is now frequently used in many fields. In the early 20th century, economists and
sociologists, such as Vilfredo Pareto began to apply J. Willard Gibbs’ equilibrium criterion to the modeling of
economic systems and social systems (Bailey, 1990).”

Entropy
In his discussions and theories on mind and society, Pareto was cognizant of the concept of entropy but, according to
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Kenneth Bailey, eschewed it, instead relying heavily upon the concept of equilibrium. [4] Pareto, in fact, only seems
to use the term once, namely in his fourth volume, where he says:
“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.”
This statement seems to be in the vicinity of the defunct theory of life view.

Recent views
In 2003, Indian physicist Bikas Chakrabarti, in his article “Money in Gas-Like Markets: Gibbs and Pareto Laws”,
coauthored with Arnab Chatterjee and S.S. Manna, considered ideal-gas models of trading markets, where each
agent is identified with a gas molecule and each trading as an elastic or money-conserving (two-body) collision.
Unlike in the ideal gas, they introduce a quantity the “saving propensity” $λ of agents, such that each agent saves a
fraction $λ of its money and trades with the rest. They show that steady-state money or wealth distribution in a
market is Gibbs-like for relation $λ = 0, has a non-vanishing most-probable value for $λ ≠ 0, and Pareto-like when $λ is
widely distributed among the agents. They compare these results with observations on wealth distributions of
various countries. [2] In the 2008 article “Pareto and Boltzmann-Gibbs behavior in a Deterministic Multi-agent
System, several authors used a Pareto-Boltzmann-Gibbs logic to develop an economic dynamics model in which an
economy is a deterministic system of interacting agents. They consider the dynamics of the system to be described by
a coupled map lattice with near neighbor interactions, in which the evolution of each agent results from the
competition between two factors: the agent's own tendency to grow and the environmental influence that
moderates this growth. These authors argue that depending on the values of the parameters that control these
factors, the system can display Pareto or Boltzmann-Gibbs statistical behaviors in its asymptotic dynamical regime.
[3]

Schmoller anecdote
The following is a noted humorous and witty encounter between Pareto and German economics historian Gustav
Schmoller, following a speech by Pareto at a statistical congress in Berne, Switzerland: [36]
“When Schmoller challenged Pareto, saying that there were no economic laws, Pareto politely asked if there were
any restaurants where one might eat for nothing. Schmoller disdainfully replied that that one always had to pay
something. That, retorted Pareto, was natural economic law.”

Quote
The following are noted quotes:
“Give me a fruitful error any time, full of seeds, bursting with its own corrections. You can keep your sterile truths for
yourself.”
— Vilfredo Pareto (c.1810), comment on Johannes Kepler [1]

Tributes | Praise
The following are related quotes and or tributes:
“Pareto’s Treatise on General Sociology is the hardest boiled book I have ever read. Three times, since I passed my
puberty, has my mind been made over. Once by a nexus of which Henry Adams was the center, once by a matrix of
which Frazer burned brightest, and once by a long study of genetics and evolution. Pareto is doing the job a fourth
time, and far more vitally than any others.”
— Bernard DeVoto (c.1930) [27]
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Pareto principle
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In economics, Pareto principle, also
known as the “80-20 rule” or “Pareto’s
natural law of wealth”, refers to the
phenomena that about 80 percent of a
country’s wealth tends to be held in
about 20 percent of the population. [1]

Formulation
The Pareto principle, according to
Jaroslav Sestak, asserts that the statistical
character of wealth in a stable economy
Left: a land ownership perspective of the Pareto principle, that 80 percent of land
is modeled by the following power law
tends to be owned by 20 percent of the population. Both phenomenon,
distribution: [9]
supposedly, were observed in the early 1900s by Italian mathematician and
engineer-economist Vilfredo Pareto. [6] Right: a production perspective of the
Pareto principle, that 20 percent of peas in a garden produce or yield 80 percent
of the peas.

where y is the number of people having
an income x or greater than x and a is an exponent that was estimated to be 1.5 applicable to various conditions and
nations.

Etymology
The principle is named after French-Italian mathematical engineer and economist Vilfredo Pareto, who first discussed
the phenomenon in his 1897 Course of Political Economics. [7] In his 1902 Socialist Systems, Pareto elaborated on his
earlier 1896 outlined wealth distribution principle ideas with the following diagram (see: Pareto social pyramid)—
shown with added clarification annotated—and comments: [8]
“The curve of the distribution of wealth in our society, varies little from one era to another. What is called social
pyramid is in reality a sort of spinning top, which the following figure gives an idea:

Rich occupying the summit, the poor are at the base. Abcgf the part of the curve we are only well known, thanks to
the statistical data. The adef part is only speculative. We have adopted the form indicated by Otto Ammon and which
seems to us quite likely that the shape of the curve is not due to chance. It probably depends on the distribution of
the physiological and psychological characteristics of men. Moreover. can, in part, relate to the theories of pure
economics, that is to say, the choice of men (these choices are specifically related to the physiological and
psychological characteristics) and the obstacles encountered in production.
Assuming men arranged in layers according to their wealth, figure abcgfed is the outer form of the social
organism. From what we have said this form does not change much, it can be assumed nearly constant on average
and for a short time. But the molecules that make up the social aggregate do not remain at rest; individuals get
richer, others poorer. So quite extensive are the agitated movements within the social organism, which resembles, in
this, a living organism. In the latter, the blood flow is rapidly moving some molecules, the absorption and secretion
processes continually change the molecules composing the tissue, while the external shape of the body, such as an
adult animal, feels only insignificant changes.
Assuming men arranged in layers according to other characters, such as their intelligence, their ability to study
mathematics, their musical talent, poetic, literary, their moral character, etc., it is likely to have curves forms more or
less similar to what we just found for the distribution of wealth.”
In 1906, Pareto observed that 80% of the land in Italy was owned by 20% of the population; Pareto is said to have
developed or arrived at the principle by observing that 20% of the pea pods in his garden contained or harvested 80%
of the peas. [5] In the 1940s, Romanian-born American business-management consultant and engineer Joseph Juran
suggested the principle and named it after Pareto, whose work he had become acquainted with during a 1941 visit to
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General Motors Headquarters. [4]

Thermodynamics
In 2007, American physicist Mark Buchanan discusses the Pareto principle in the context of thermodynamics and his
social atom theory. [1] In 2008, American electrochemical engineer Libb Thims discussed the 1980s “lazy ant study”,
which found that ants can be divided into two categories: one consisting of hard workers, the other of inactive or
‘lazy’ ants, and that if the “system” is 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—in terms of the mechanical equivalent of heat and the Pareto principle. [2]
In 2011, American chemical engineer James Ferri oversaw a biomolecular engineering student produced video on the
Pareto principle in the context of thermodynamics. [3]

Note
The 80-20 rule has since been applied baselessly to a number of non-wealth (land ownership) related scenarios, e.g.
that “20% of one’s effort produce 80% of the results”, that “20% of the salespeople produce 80% of the sales”,
among others.
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Pareto school
In schools, Pareto school, or ‘Paretian school’, a considered by some to be subset, spinoff, and or precipitate of the
Lausanne school, refers to the school of rational mechanics and or physical-chemical sciences based social and
economic thought of Italian engineer Vilfredo Pareto. The following seems to give a retrospect overview of the
Pareto school: [1]
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“A complication in the history of the school of Lausanne is that Pareto was thought by a number of economists to
have founded a school of his own (Schumpeter, 1954). They were inspired directly by him, so to them the ‘school of
Lausanne’ meant ‘Paretian school’ rather than the Walras-Pareto school. Writers of this persuasion include: Luigi
Amoroso (1921), Alfonso de Pietri-Tonelli (1927), Antonio Osorio, whose 1913 book was introduced by Pareto, and
economists of the generation after Pareto.”
Italian economic historian Mario Pomini cites Italian mathematical economist Giuseppe Palomba as being the “most
prolific and talented” of the Pareto school. [2]

Quotes
The following are related quotes:
“The rise of the Pareto school and its sudden decline in the years following the Second World War can be considered
as one of the most significant events in the history of economic thought in Italy in the first half of the twentieth
century.”
— Mario Pomini (2014), The Paretian Tradition During the Interwar Period [1]

See also
● Harvard Pareto circle
● Lausanne school of physical socioeconomics
● Pareto principle
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Pareto social pyramid
In hmolscience, Pareto social pyramid, or “Pareto spinning
top social pyramid” (Ѻ), refers to the circa 1896 to 1902
model of society, conceptualized by Vilfredo Pareto, via the
adjacent diagram, according to which society, comprised of
people conceived as molecules, or rather wealth in a given
society, or in social familial structures, moves or circulates
in the format of a "spinning top" like social pyramid (Ѻ) ,
wherein more "agitated" human molecules tend to move to
the top of the pyramid, over time, whereas less agitated
human molecules tend to filter towards the bottom of the
social pyramid. [1] The pyramid model is a verbal and visual
description of his so-called 80-20 rule or Pareto principle of
wealth distribution.

Overview
In 1902, Pareto, in his Socialist Systems, in elaboration on
his earlier 1896 work, outlined wealth distribution principle A 1902 drawing of society by Vilfredo Pareto, comprised of
human molecules and wealth, moving or circulating (i.e.
ideas with the adjacent diagram—shown with added
circulation of elites), akin to the atoms in a heat-induced
clarification annotated—and comments: [1]

Benard cell, in the form of a spinning top social pyramid. [1]

“The curve of the distribution of wealth in our society, varies little from one era to another. What is called social
pyramid is in reality a sort of spinning top, which the adjacent figure gives an idea. Rich occupying the summit, the
poor are at the base. Abcgf the part of the curve we are only well known, thanks to the statistical data. The adef part
is only speculative.
We have adopted the form indicated by Otto Ammon and which seems to us quite likely that the shape of the
curve is not due to chance. It probably depends on the distribution of the physiological and psychological
characteristics of men. Moreover. can, in part, relate to the theories of pure economics, that is to say, the choice of
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men (these choices are specifically related to the physiological and psychological characteristics) and the obstacles
encountered in production.
Assuming men arranged in layers according to their wealth, figure abcgfed is the outer form of the social
organism. From what we have said this form does not change much, it can be assumed nearly constant on average
and for a short time. But the molecules that make up the social aggregate do not remain at rest; individuals get
richer, others poorer. So quite extensive are the agitated movements within the social organism, which resembles, in
this, a living organism. In the latter, the blood flow is rapidly moving some molecules, the absorption and secretion
processes continually change the molecules composing the tissue, while the external shape of the body, such as an
adult animal, feels only insignificant changes.
Assuming men arranged in layers according to other characters, such as their intelligence, their ability to study
mathematics, their musical talent, poetic, literary, their moral character, etc., it is likely to have curves forms more or
less similar to what we just found for the distribution of wealth.”
(add discussion)
In 1906, Pareto observed that 80% of the land in Italy was owned by 20% of the population; Pareto is said to have
developed or arrived at the principle by observing that 20% of the pea pods in his garden contained or harvested 80%
of the peas. [2]

See also
● Lazy ant study
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Parker, Philip
In hmolscience, Philip M. Parker (1960-) is an American economist noted, in economic
thermodynamics, for his 2000 effort to explain the variation of capital per latitude via a
loose physics, thermodynamics, and neuroscience.

Overview
In 2000, Parker, in his Physioeconomics, attempts to explain the “equatorial paradox”,
i.e. that income per capita per country increases with latitude, using physiology and
physics. Parker reasons that because humans are homeotherms, i.e. organisms home
to a certain requisite internal temperature, that concepts from heat transfer,
thermodynamics, and the actions of certain hormones and neurotransmitters on the
hypothalamus, can be used aptly to explain variations in utility and consumption. To
quote Parker on his overall view: [1]
“The laws most directly applicable to governance of humans are the laws of
thermodynamics.”
Parker's theory (physioeconomics), from a thermodynamics and brain physiology perspective, however, is very
elementary. Parker seems to reduce the entire mechanism of the brain down to actions of the hypothalamus,
postulating that "humans are motivated via chemical processes regulated mostly by hypothalamic activity" and that
average yearly temperatures explain production and consumption. The theory is noted though for being one of the
first to make connections to brain changes, economic activities of humans, and thermodynamics. It is also one of the
few books to use the term “human thermodynamics” (similar to Karlis Ullis), albeit one in which the skin is considered
as the boundary of the thermodynamic system, a point of view common in physiology. [2]

Education
Parker completed a PhD in business economics from the Wharton School of the University of Pennsylvania, an MA in
Finance and Banking (University of Aix-Marseille) and Managerial Economics (Wharton), and undergraduate work in
mathematics, biology and economics. [3]
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(b) Author. (2002). “Book Review: Physioeconomics”, Journal of Macromarketing, Vol. 22, No. 2, 195-98.
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Parlay questions
In questions, parlay questions tend to be self-reflective queries that seemingly can be exploited successfully to
increase or otherwise transform into something of much greater value—in the sense of the famous saying that at
least half, or some say the most difficult part, of solving a problem is asking the right question.

List
The following is a listing of noted parlay questions:
“We might not believe that love is ‘forever’, but we do say, of a glorious fling that lasted three months, ‘it didn’t work
out.’ What were we supposed to be working for? Why measure the success of a relationship by how long it lasts?”
— Robert Solomon (1981), Love: Emotion, Myth, Metaphor [1]

“This is the sort of irrelevant-sounding question that seems minor at first, and the mind looks for a quick answer to
dismiss it. It sounds like one of those hostile, ignorant questions some fundamentalist preacher might think up. But
why do the fittest survive? Why does any life survive? It's illogical. It's self-contradictory that life should survive. If life
is strictly a result of the physical and chemical forces of nature then why is life opposed to these same forces in its
struggle to survive? Either life is with physical nature [natural] or it's against it. If it's with nature there's nothing to
survive. If it's against physical nature [unnatural] then there must be something apart from the physical and chemical
forces of nature that is motivating it to be against physical nature. The second law of thermodynamics states that all
energy systems ‘run down’ like a clock and never rewind themselves. But life not only ‘runs up,’ converting low
energy sea-water, sunlight and air into high-energy chemicals, it keeps multiplying itself into more and better clocks
that keep "running up" faster and faster. Why, for example, should a group of simple, stable compounds of carbon
(C), hydrogen (H), oxygen (O), and nitrogen (N), 'struggle' for billions of years to organize themselves into a professor
of chemistry? What's the motive?”
— Robert Pirsig (1991), Lila: An Inquiry into Morals; see main: chemistry professor paradox [2]
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2013.
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Parmenides
In philosophy, Parmenides (510-450BC) (CR=47) was Greek physicist-philosopher noted
for his circa 485 BC treatise “On Nature” in which he argued that a void or rather a
vacuum, in nature, could not exist. [1] This famous postulate, and the two-millennia
long debated on this issue that followed, can be said to be directly responsible for the
invention or development of a number of things: barometer (1643), vacuum pump
(1650), piston and cylinder (1650), air pump (1657), steam engine (1690), gas laws
(1645-1897), and the science of thermodynamics (1865).

Vacuum debate
See main: Nature abhors a vacuum

Parmenides' famous "denial of the void" erupted into what would become a 2,000-year
heated and intricate debate, with views going back and forth on the matter, as to
whether or not voids or vacuums can or cannot or do or do not exist. The first to object
to Parmenides' denial was Leucippus who invented the now-famous atomic theory,
which was stimulated into conception to purposely contradict Parmenides; the short
version of Leucippus' theory being that the postulate that everything in the universe is either atoms or voids.
Next, Plato found the the idea of a vacuum inconceivable. After Plato, Aristotle, student of Plato, declaring the
famous dictum horror vacui or “nature abhors a vacuum”, on the logic that in a complete vacuum (see also: perfect
vacuum) infinite speed would be possible because motion would encounter no resistance, hence if infinite speed was
impossible, so to is a vacuum.

3710

Hmolpedia

In circa 1648, German engineer Otto Guericke began to devote a considerable portion of his spare time to
experimentation and was especially fascinated with the nature of cold, much of which was centered on the question
of the void: [2]
“Could empty space exist, and is heavenly space unbounded?”
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 puzzle intrigued Guericke and he went to
work trying to evacuate the air form a well-caulked beer keg
(adjacent), which introduced him to the sealing problem, i.e. how
to make a container air tight. After solving the sealing problem,
Guericke was said to have discovered the phenomenon of the
compressibility of air after which he invented a vacuum pump.
Schott recorded, diagrammed, and documented all of the
Guericke's experimental results, which he appended to his own
massive book The Mechanics of Gas Hydraulics.
In 1854, Guericke built the Magdeburg hemispheres to
publically prove that vacuums can exist in nature. Investigations
of this same question, by others, led to the development of the
thermometer, the steam engine, and eventually the science of
thermodynamics, among others.

Quotes

A Schott diagram depiction of German engineer Otto
Guericke's famous circa 1649 beer keg vacuum
experiment, in which Guericke and another man (or
Guericke's two assistants) try to completely evacuate
the air form a well-caulked beer keg, so to see if a
"vacuum" could be made, the existence of which that
was deemed impossible by Parmenides.

The following are representative quotes:
“Being is unbegotten, indestructible, whole, eternally one, immovable and infinite. With it there is no was nor shall
be; the whole is forever now, one and continuous.”
— Parmenides (c.460BC), Sources; cited by: Henry Bray (1910) [3]

See also
● Heraclitus vs Parmenides
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Parsons, Talcott
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In hmolscience, Talcott Parsons (1902-1979) was an American sociologist, a product of
the Harvard Pareto circle so to say, noted for his efforts to ferret out a semblance of a
physical sociology.

Social action theory
In 1937, Parsons introduced some type of sociological “action theory”, in respect to
how equilibrium relates to society, and how social interchange related to the laws of
thermodynamics; quote a noted excerpt: [1]
“The second law of thermodynamics is a statement of the directionality of change in a
system; it must be in the direction of increasing entropy. Potential energy is converted
into kinetic energy, into action, in the physical sense. Rationality occupies a logical
position in respect to action systems analogous to that of entropy in physical systems.
Effort energy is, in the processes of action, converted into realization of ends, or
conformity with norms. Rationality is one, at least, of the properties in terms of which
the extent of this change is to be measured for any given system at any given point in the process of change.”
Parsons further goes on to correlate the second law with German sociologist Max Weber’s process of realization. [2]
A notable student of Parsons was German sociologist Niklas Luhmann who had studied under Parsons in 1961 at
Harvard, later carrying on his work on social systems and entropy. In 1953, Parsons was outlining some type of
Newtonian mechanics laws of motion based action theory, outlined as follows: [6]
“There are four fundamental generalizations for defining the equilibrium of a social system in terms of fourdimensional space:
1. The principle of inertia: a given process of action will continue unchanged in rate and direction unless impeded or
deflected by opposite motivational forces.
2. The principle of action and reaction: if, in a system of action, there is a change in the direction of a process, it will
be balanced by a complementary change which is equal in motive force and opposite in direction.
3. The principle of effort: (add)
4. The principle of system-integration: (add)
(add discussion)

Henderson and equilibrium
Parsons, in turn, was a student of American physiologist Lawrence Henderson, who was himself a vicarious student of
American engineer Willard Gibbs, and it was through the teachings of Henderson that Parsons learned his view of
equilibrium in society. Parsons came to believe that believing that without equilibrium, a society would display no
order. [3] Henderson had intensive discussions with Parsons during the writing of the manuscript for his 1937 The
Structure of Social Action. A common view, posited by Kenneth Stokes, is that the theory of equilibrium, used by
Parsons, was borrowed from thermodynamics. [4]

Interchange and thermodynamic laws
See main: sociological thermodynamics
Throughout his 1953 Working Papers in the Theory of Action, Parson advances the claim that interchange is
isomorphic with the laws of thermodynamics. An analysis of this publication reveals that Parsons was not merely
making a metaphorical argument, but rather asserting that the two theories (thermodynamics and interchange) have
similar substantive content. In doing so, Parsons is said couch his discussion of social interchange in the language of
thermodynamics. [5]

Nuclear family
Parsons is often credited with popularizing the term “nuclear family” or at least the phrase “modern isolated nuclear
family” (1955) to describe a bi-generational family unit, bereft of kinship networks and extended family ties. (Ѻ)
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Partial derivative
In mathematics, a partial derivative, or "partial differential", signified by curl d derivative symbol (∂), is an
infinitesimal change in a function consisting of two or more variables when one of the variable changes and the
others remain constant. [1] In the function z = f(x,y), for instance, the partial derivative of z with respect to x, while y
remains unchanged is:

History
The notation and logic of the partial differential or partial derivative was introduced in 1786 by French mathematician
Adrien-Marie Legendre and later adopted by German mathematician Carl Jacobi in 1841.
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Partial differential equation
In mathematics, a partial differential equation is an equation containing partial derivatives of a function. [1]
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Particle
In science, particle is a small point-sized entity, of which there are three varieties: fundamental particles (or
elementary particles), composite particles, and bound state particles, all of which, according to Louis de Broglie,
exhibit wave-particle duality.

Discovery timeline
See main: Particle discovery timeline

The follow table shows a work-in-progress timeline of particle discovery: [3]
Particle

Predicted / Proposed

Atom

Leucippus (c.460BC)

Electron

James Stoney (1874)

Discovered /
Identified

J.J. Thomson
(1897)

Alpha
particle

Ernest Rutherford
(1899)

Photon

Albert Einstein
(1905)
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Nucleus

Ernest Rutherford
(1909/1911)

Proton

Ernest Rutherford
(1919)

Neutron

Ernest Rutherford
(1920)

Antielectron

Paul Dirac (1927);
Carl Anderson
Ettore Majorana (1928) (1932)

Electron
neutrino

Wolfgang Pauli (1931)

Monopole

Paul Dirac (1931)

Pion

Hideki Yukawa (1935)
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James Chadwick
(1932)

Frederick Reines
and Clyde Cowan
(1956)
Cecil Powell, et al
(1947)

Higgs boson Peter Higgs (1964)
Partons

Murray Gell-Mann and
George Zweig (1964)

J/ψ (J/Psi)
meson

James Bjorken and
Burton Richter and
Sheldon Glashow (1964) Samuel Ting (1974)

W and Z
bosons

Sheldon Glashow,
Abdus Salam, and
Steven Weinberg

SLAC (1969)

CERN (1983)

The standard model, as of 2009, contains 61 elementary particles: 24 fermions, 24 antifermions, 12 vector bosons,
and the Higgs boson, grouped as follows: [4]

Overview
Particles can be Fundamental particles are defined as those that do not have an internal structure, whereas
composite particles and bound state particles do. Particles can also be classified as either a fermion (leptons, quarks,
and baryons), those with half-integer spin, or a boson (gauge bosons and mesons), those with integer spin. All
structures in the universe are believed to be comprised of fundamental particles, i.e. composite particles and bound
state particles (as well as all other structures) are aggregates of fundamental particles. The following overview table
shows the classifications in which the various structures of the universe can be divided: [1]
Fundamental Particles

Composite Particles

Bound State Particles
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The term 'bound state'
tends to be used to refer
to objects, larger in size
than the hydrogen atom,
considered as a single
entity, particularly in cases
where the term 'molecule'
is not employable.

Leptons and quarks form matter, while gauge bosons
carry forces. Quarks feel the strong force, but leptons
do not:

MICROBES

GAUGE BOSONS

These are force-carrier particles. Some shown are
hypothetical:

Small motile entities, such
as the avian flu virus
(adjacent), having an
approximate molecular
formula of
CE3HE3OE4NE4PE2SE2Ca50K50,
can be viewed as a bound
state of thousands of
atoms.
PEOPLE

In
statistical

ANTIPARTICLES

Most particles have an antimatter equivalent that has
the same mass, but whose charge and other properties
are opposite:

mechanics, humans, which
have a measured 26element human molecular
formula, are often
modeled as 'human
particles', treated in mass,
statistically, to discern bulk
behaviors, being quantified
as a type of social physics
or human physics.
FAMILIES

Three
human
molecules,
MxFyBc,
attached in
the tight unit of a bound
state family held together
via force carrier particles
called photons.

Volume Six (Ms-Ra)

3715

GALAXIES

Large aggregated galacticsized structures, such as
the milky way (adjacent),
can be considered as a
bound state of stars (e.g.
sun molecule) and planets
(e.g. earth molecule).
The subjects of statistical mechanics and statistical thermodynamics, as mentioned, typically study systems whose
entities (atoms, ions, molecules, chemical species , proteins, human molecules, etc.) are modeled as discrete pointsized particles, assumed to have no inter-particle interaction, i.e. adhere to the Boltzmann chaos assumption. When
people are modeled as point-sized particles, the subject becomes human statistical mechanics (or human statistical
thermodynamics) as contrasted with human chemical thermodynamics, which views people as human molecules, and
takes into account aspects such as bond energies, activation energies, free energy coupling, and other energies of
interaction. [2]

See also
● Field particle
● Messenger par cle (or force carrier)
● Primary field particle
● Secondary field particle
● Human particle
● Human par cle map
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2. (a) Thims, Libb. (2007). Human Chemistry (Volume One). Morrisville, NC: LuLu.
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● Elementary particles – Wikipedia.
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Particle physics
In science, particle physics is the study of the dynamics of the particles comprising the forces and matter of the
universe. [1]

Human chemistry
Aspects of particle physics logic are used in the description of mechanism of the human chemical bond, in the sense
that a stable exchange force must exist between two or more human molecules in order for a chemical bond to form,
and it is the exchange of primary field particles and secondary field particles that carry the force existent in the bond.
A second use of particle physics is used in the construction of human molecular orbital theory, in which people are
considered as human particles, whose movements are viewed over extended time periods, so as to obtain a highspeed orbital look at human movements, particularly when it comes to orbital overlap, bonding, and mechanism. [1]
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Partington, James
In thermodynamics, James Riddick Partington (1886-1965), oft-cited "J.R. Partington",
was an English chemist, chemical thermodynamicist, and premier chemistry historian
noted for his 1913 Text-book of Thermodynamics with Special Reference to Chemistry,
followed by his 1924 updated second edition titled Chemical Thermodynamics, one of
the first textbooks on chemical thermodynamics. [1] Partington well-known for his
known for his five-volume An Advanced Treatise on Physical Chemistry.

Education
Partington completed his BS in 1909 and MS in 1911 both in chemistry at Manchester
University. He then worked under Walther Nernst in Berlin where he studied specific
heats of gases. He became a lecturer in chemistry in 1913 at Manchester University. He
completed his DSc in 1918 from the University of Manchester, after which, in 1919, he
became professor of physical and organic chemistry at Queen Mary College, University
of London; where he remained until his retirement in 1951. He continued his scientific
research on the specific heats of gases which led to a book with William Shilling, The
Specific Heats of Gases (1924). Although technical in nature, the book shows Partington’s early interest in the
importance of the history of chemistry, a topic for which he would later become widely known. [4]

History of chemistry
See main: History of chemistry

Partington is renowned for his four-volume A History of Chemistry. [5] Partington collected a considerable library of
works, 1500 books or items, on the history of alchemy and chemistry which are preserved in the John Rylands Library
in Manchester. [2] His condensed 1937 book A Short History of Chemistry, revised and enlarged in 1957, 415-pages in
length, is the standard go-to quick reference for historians of chemistry. [3]

References
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Partington ranking
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In genius rankings, Partington ranking refers to the ranking of chemists,
in the history of chemistry, according to citation dominance in English
chemistry historian and chemical thermodynamicist James Partington’s
1937 A Short History of Chemistry, based on “name index” page citation
count, the top fifty of which are listed below, a treatise which itself is a
condensed version of his three-volume A History of Chemistry. [1]

Top 50
The following are the top 50 chemists according to Partington citation
ranking:
1. Jacob Berzelius (52)
2. Justus Liebig (39)
3. Jean Dumas (38)
4. Robert Boyle (30)
5. Antoine Lavoisier (26)
6. Friedrich Kekule (22)
7. Joseph Priestley (23)
8. Henry Cavendish (21)
9. Carl Scheele (20)
10. Claude Berthollet (19)
11. Humphry Davy (17)
12. Joseph Gay-Lussac
13. Joseph Black (16)
The Partington ranking, of the top 50
chemists, based on citation dominance,
14. Johann Helmont (16)
derives from English chemistry historian
15. Friedrich Wohler (16)
James Partington’s 1937 A Short History of
16. Edward Frankland (15)
Chemistry, the go to quick-reference book in
17. Hermann Kolbe (15)
the history of chemistry. [1]
18. John Dalton (14)
19. August Laurent (13)
20. Thomas Thomson (13)
21. Robert Bunsen (12)
22. August Hofmann (12)
23. Robert Hooke (12)
24. Michael Faraday (11)
25. John Mayow (11)
26. L. Meyer (10)
27. Amedeo Avogadro (10)
28. Richard Kirwan (10)
29. Adolf Baeyer (10)
30. Georg Stahl (9)
31. Torbern Bergman (9)
32. Aristotle (9)
33. Fourcroy (9)
34. Hales (8)
35. Gmelin (8)
36. Avicenna (7)
37. Herman Boerhaave (7)
38. Werner (7)
39. Paracelsus (7)
40. Albertus Magnus (6)
41. Guyton Morveau (6)
42. Graham (6)
43. Johann Becher (6)
44. Isaac Newton (6)
45. Wilhelm Ostwald (6)
46. Cannizzaro (6)
47. Ernest Rutherford (6)
48. J.B. Richter (6)
49. Pasteur (6)
50. Marcellin Berthelot (5)
These are followed by others, including: Willard Gibbs (3), Geber (2), Johann Goethe (1), among others in the near 1-4
page range.
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Party
In terminology, party refers to either a social
gathering or a person or group taking one side of a
question, dispute, contest, or government policy
(e.g. political party). [1]

Hmolscience
Parties tend to be good in that, in theory, they tend
to loosen up existing bond status quos, giving minds
a window of free time to think, similar to the genius
hiatus effect, thereafter giving people opportunities
to transition, per transition state theory, into new
reaction trajectories.

Tea party
On 19 Oct 1806, Goethe married Christiane Vulpius
(1765-1816), the mother to his sixteen-year-old son
August Goethe (1789-1830), albeit a women of
lowly origins; shortly thereafter, the first time the
pair were seen in public together was at a tea party
at the house of Johanna Schopenhauer (17661838), mother of then aged-18 budding philosopher
Arthur Schopenhauer.

A 1931 meeting of the minds "thermodynamics" dinner party photo
showing, from left to right, thermodynamics founders: Walther
Nernst, Albert Einstein, and Max Planck, following by Robert Millikan,
grinning, noted for his famous 1909 electron charge determining oil
drop experiment, at the house of host Max von Laue, noted
relativistic thermodynamics pioneer; in the photo collage can be
seen: Ludwig Boltzmann and Rudolf Clausius among others.

Dinner party
A 1613 dinner party (Ѻ) conversation on the topic of whether “the world is established and cannot be moved”, as
stated in the Bible, between the Duke of Tuscany, the Duchess of Tuscany, the person who gave Galileo Galilei his
professorship, Benedetto Castelli, a physics professor, and Cosimo Boscaglia, a philosophy professor, ended with
Boscaglia accusing Galileo of heresy, because moving earth theory, data for which he was gathering via his new
telescope, in support of Nicolaus Copernicus’ 1543 heliocentric model, conflicts with Biblical stationary earth theory
(i.e. Anunian theology Geb-centric [geocentric] theory of Heliopolis creation myth); Galileo was eventually tried in
1633 and convicted of heresy, made to recant his views, and put under house arrest for the remainder of his days.

Party
A general party is type of no-rules celebration for the sake of fun, excitement, and letting go, so to speak, not
necessarily focused superficially on anything in particular, such as "tea" or "dinner", that will tend to involved 3 or
more people.

Dancing | Dirac dancing
anecdote
See main: Dirac dancing anecdote

In 1929, mid August, Werner
Heisenberg and Paul Dirac, after
each had given a series of lectures
in Robert Oppenheimer’s
department at the University of
California, Berkeley, set off from
San Francisco on a two-week
cruise to Japan, during which time
Heisenberg was “conventionally
hedonistic”, as Graham Farmelo
reports, likely partying and
dancing with the flapper girls.
Heisenberg long remembers Dirac
looking on quizzically and asking:
[3]
“Why do you dance?”

Left: American electrochemical engineer Libb Thims partying (c.1995) at the Flats,
Cleveland, Ohio, which at that time was the biggest strip of dance clubs in the US, at
about the time he began to conceive of human chemical thermodynamics. Middle: Thims
at a birthday party (10 May 2014) at the Mark II lounge, Chicago. Right: Thims’ 3rd
annual volley ball, bonfire, dunk tank and s’mores summer party (19 Aug 2013).
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(add discussion)

Rage
A rage is when parties tend to get rather wild, often involving at or above 100 or more people, many times in the
1000s of people.

Other
In 2009, Mark Janes, on a whim invitation to a Halloween party, dressed up as “Mr. Carbon Atom ”, which was a hit,
and also indicative of his new philosophy.

Quotes
The following are related quotes:
“You don't describe a tea party by quantum mechanics.”
— Niels Bohr (c.1950), attributed to Bohr by Howard Pattee, 2013 [2]
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indeed biological. And since biological organisms are constructed from molecules, and those molecules from atoms,
and the atoms from elementary particles—all obeying the laws of quantum mechanics—it might even be argued that
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(b) Pattee, Howard. (1973). Hierarch Theory: the Challenge of Complex Systems (pg. 3). G. Braziller.
3. Farmelo, Graham. (2009). The Strangest Man: the Hidden Life of Paul Dirac, Mystic of the Atom (pgs. 163-64). Basic
Books.

Pascal, Blaise
In physics, Blaise Pascal (1623-1662) (IQ:190|#37) was a French physicist,
mathematician, and former child prodigy, notable for being one of the first, along with:
Galileo Galilei, Evangelista Torricelli, and Otto Guericke, to experimentally disprove
(see: defunct theory) the nature abhors a vacuum dictum.

Purpose? | Why's of existence
See main: Einstein-Pascal dialogue on purpose

In his posthumously published Thoughts (Pensees), a collection of ideas and jottings,
some of which was themed on Christian apologetics, Pascal gives the following circa
1642 statement (assuming written at about age 19) about his uncertain views on the
why’s of existence: [1]
“I know not who put me into the world, nor what the world is, nor what I myself am. I
am in terrible ignorance of everything. I know not what my body is, nor my senses, nor
my soul, not ever that part of me which thinks what I say, which reflects on all and on itself, and knows itself no more
than the rest. I see those frightful spaces of the universe which surround me, and I find myself tied to one corner of
this vast expanse, without knowing why I am put in this place rather than another, nor why this short time which is
given me to live is assigned to me at this point rather than at another of the whole eternity which was before me or
which shall come after me. I see nothing but infinities on all sides, which surround me as an atom, and as a shadow
which endures only for an instant and returns no more. All I know is that I must die, but what I know least is this very
death which I cannot escape.”
In 1950, German-born American physicist Albert Einstein, in response to a 19-year-old engineering student on this
problem, attempted an answer to this query. [2]

Pascal’s wager
(add discussion) (Ѻ) | Neumann on soul (Ѻ)

Quotes
The following are notable and or relevant quotes:
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“Most of the evils of the world arise from man’s inability to sit still in a room.”
— Blaise Pascal (c.1640), Source; cited by Walter Bagehot (c.1872); cited by Lawrence Henderson in “Sociology 23” [4]

“The last thing one discovers in writing a book is what to put first.”
— Blaise Pascal (c.1650)

“Cleopatra's nose, had it been shorter, the whole face of the world would have been changed.”
— Blaise Pascal (c.1650), Pensees (pg. 180) (Ѻ) [3]
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Passion
In terminology, passion refers an intense,
driving, or overmastering feeling or
conviction; a strong liking or desire for or
devotion to some activity, object, or
concept; or in the plural sense, as in
"passionate", a state of intensely-felt
emotion. [1]

Goethe
In 1799, German polymath Johann Goethe,
in a letter to his intellectual friend German
author Friedrich Schiller, commented the
following on French author Prosper
Crebillon (1674-1762), in regard to the lack
of realism in his work:

An iconic sexual encounter rain scene, from the 2010 film Young Goethe in
Love, of Goethe’s passionate affair with Charlotte Buff—which was quickly
“Crebillon … treats the passions like playing extinguished owing to her family’s financial situation—and his other various
cards, that one can shuffle, play, reshuffle,
intellectual and poetry “passions”, in the 1771, when Goethe was age 22, the
and play again, without their changing at all. year he became a lawyer, which may well capture one aspect Goethe's
There is no trace of the delicate, chemical
famous retrospect 1830 comment: “I lived every word of my Elective
Affinities.” [7]
affinity, through which they attract and

repel each other, reunite, neutralize [each
other], separate again and recover.”
Turned around in the form of a learned maxim, this comment would translate as:
“Never treat the passions like playing cards.”
which may very well capture the quintessential essence of Goethean philosophy. In loose equation form, Goethe
conceptualized passion as function of individual attractions and repulsions mediated largely by the external forces of
the elective affinities:

where A is chemical affinity or elective affinity (as described by Torbern Bergman). In short, Goethe is commenting
here that Crebillon’s work is not realistic in the sense that it is not based on the way that people "react" to each
other—just as chemicals react to each other—according to the principles, laws, and outcomes of physical chemistry.
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Goethe, here, to note, in his "without their changing at all" comment, seems to be digging around at what would
eventually come to be known as the "irreversibility" of nature, as captured in Greek flux-and-fire philosopher
Heraclitus' motto that we "never step in the same river twice" and what German physical chemist Rudolf Clausius
eventually came to quantify by the notion of entropy increase. Goethe, in any event, ten years later, would go on to
work out the details and repercussions of this dense statement, in the form of a layered and coded physical chemistry
based novella: Elective Affinities (1809), which thus officially-launched the science of human chemistry. The following,
to exemplify the way in which "passion" is studied in the novella, is an 1859 synopsis of Goethe’s novella from the
New American Cyclopedia: [8]
“In 1809, Goethe printed the most exceptionable of his novels, the Wahlverwandschaften (“Elective Affinities”), in
which the charms and graces of this style are employed in the description of the impulses which spring from the
collision of passion and duty in the relations of marriage. By the title of the book, and in the whole spirit of it, he
would represent that sexual affinities follow the same inevitable law as chemical affinities, and that humanity
struggles impotently against the dictates of nature. Like all his productions, this was suggested by circumstances in
his own experience. The work shocked the moral world, in spite of the beauty with which it was written, and to this
day tasks the ingenuity of those of his admirers who seek to defend it from attack.”
In P2:C4, Goethe ends by giving the following reflective maxims on passion, which he lists as entries to Ottilie's diary:
“The passions are defects or excellencies only in excess.”
“Our passions are true phoenixes: as the old burn out, the new straight rise up out of the ashes.”
“Violent passions are incurable diseases; the means which will cure them are what first make them thoroughly
dangerous.”
“Passion is both raised and softened by confession. In nothing, perhaps, were the middle way more desirable than in
knowing what to say and what not to say to those we love.”

Thermal theory of affinity | Thermodynamic theory of affinity
The term "passion", as employed historically in literature (see: literature chemistry and literature thermodynamics)
tends to be representative—as a thermal word—of the physical term "heat" and, in this sense, following the great
1854 to 1882 “thermal theory of affinity debate”, on the topic of whether or not heat was the true driving force of
chemical reactions, in the sense that the more heat that was released in a given reaction the greater the affinity
between the reactants, the chemical interpretation of passion and change only become more complicated. The
"heated" debate, however, was quenched when in 1882 German physicist Hermann Helmholtz published his
chemical thermodynamics-launching article "On the Thermodynamics of Chemical Processes" in which he proved that
"free energy" (not heat) is the true measure of chemical affinity and wherein he gave the following formulation for
chemical affinity:

meaning that the affinities A are "active" only in the sense in which the free energy differentials dF of the reacting
system decrease with differentials of time dt. The century to follow saw purifications of this logic, significantly in the
works of: Nernst (1906), Lewis (1923), De Donder (1936), and to some extent Perrot (1998) in his dictionary
descriptions of the relations of affinities and free energies (see: equation decipherment):
Equations of Elective Affinities

Helmholtz
(1882)

Nernst
(1906)

Lewis
(1923)

De Donder
(1936)

Perrot
(1998)

In short, the human interactions of each chapter of Goethe's novella need to be explained in terms of partial
differential equations of Gibbs free energy or human free energies per extent of reaction; or in terms of components,
in the Lewis-sense of the affinity formulation:
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with substitution:

with carry-through of the negative sign:

the "delicate affinities" Goethe spoke of in 1799, in modern terms, need to be upgraded to the "delicate entropies"
ΔS and "delicate enthalpies" ΔH involved in the reactive processes through which people, in Goethe's view, "attract
and repel each other, reunite, neutralize [each other], separate again and recover.” In short, with the 1882 Helmholtz
disproof of the thermal theory of affinity, putting in place of it the "thermodynamic theory of affinity", namely that
the true driving force of chemical reactions is not "heat" but rather "free energy"—Gibbs free energy in the case of
freely-going isothermal-isobaric surface-attached human chemical reactions—the modern literary writer or social
theorist, in the years to follow, would have needed to reinterpret "passion" in terms of not heat but free energy, in
particular Gibbs free energy, if one was to construct a drama, literary work, or social theory using chemical models.
In 1896, French-Italian mathematical engineer Vilfredo Pareto, in his Course on Political Economics, supposedly
aware of the new chemical thermodynamics upgrade, via his knowledge of the work of American engineer Willard
Gibbs, defined society as “system of human molecules in a complex mutual relationship”, and further posited that
each human molecule (person) only acts in response to the force of ophelimity—a formulation that supposedly
removes (or deanthropomorphizes) the notion or concept of passion from the description of man:
“First we separate the study of ophelimity (economic satisfaction) from the diverse forms of utility, then we direct
our attention to man himself; stripping him of a large number of his attributes, leaving out the passions, good or bad,
reducing him to a kind of molecule that only acts in response to the forces of ophelimity.”
In 1914, English-born American chemical engineer William Fairburn, in his Human Chemistry, defined people—similar
to Goethe (although he does not cite Goethe)—as “human chemical elements”, and argued that people, as
chemicals, could not only be classified by their reactive affinities among each other, but also by their respective
"entropy" measure (entropy being a component of Gibbs free energy), which he says can be likened to passion: [3]
“A classification based on their relative electricity or relative energy or enthusiasm would not of itself help us much,
for misapplied energy and wasteful application of human forces are common. The classification of entropy, referring
to temperature changes which can be likened to coolness, passion, explosiveness and frigidity, are all interesting but
of themselves prove little.”
In 1993, British playwright Tom Stoppard debuted his Elective Affinities rewrite stage play Arcadia, wherein he
incorporates talk of sexual energy, heat, entropy, the second law, human chemical affinity, via his talk of “the
attraction that Newton left out … all the way back to the apple in the garden” (see: Query 31), the steam engine,
among other topics. [4] In 2002, German chemist Volker Wiskamp, in his online article “Chemistry in the Work of
Goethe”, discussed Goethe's Elective Affinities in terms of both enthalpy (enthalpy of formation) and entropy
(entropy increase) which is a very rare find, as far as human free energy theorists go. [5] In 2007, American
electrochemical engineer Libb Thims, in his two-volume Human Chemistry textbook, expanded on the work of
Goethe, commenting, in introducing the etymology of the term enthalpy, that: [6]
“In human intimate terms, enthalpy correlates to the heat of passion within human relationships.”

Discussion
Of note, in comparing Thims' 2007 view (enthalpy correlates with passion) with Wiskamp's 2002 view (enthalpy of
formation correlates with passion) with Fairburn's 1914 view (entropy correlates with passion), one notices a but if
inconsistency, in regards to interpretation of "passion" in chemical thermodynamic terms—which is a puzzling
phenomenon, to some extent? This interpretation inconsistency, by comparison, is similar to Russian physical
chemist Georgi Gladyshev's 2006 view that entropy is very small and nearly insignificant in social reactions, but
supposed large and significant in laboratory chemical reactions—which is the opposite of German physical chemist
Wilhelm Ostwald's circa 1910 view that entropy is large in social situations, but small in beaker-sized chemical
reactions situations.

Quotes
The following are other noted quotes concerning passion:
“How few men reflect, and even among those who pay attention to themselves, scarcely any have found the thread
for the labyrinth of our passions.”
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— Bernard Mandeville (c.1714) [9]

“The only unions which are legitimate are those ruled by a genuine passion.”
— Stendhal (1822), On Love
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Passion of Osiris
In religio-mythology, Passion of Osiris, from
the Greek πάσχειν (paschein), "to suffer", is
the 2,800BC mythological story of the
death and resurrection of Osiris — of which
two parallel version exist — who is killed
and dismembered via the jealously and
hatred of his brother Set, but later
reassembled and brought back to life via
mummification and temporary timestopping resurrection by his wife-sister Isis,
during which time they have magical sex,
producing the offspring man-god Horus,
who avenges his father Osiris (now the king
of the afterlife), by killing his uncle Set,
thereby restoring justice and stability to
Egypt. Two different overlapping versions
An overview of the Passion of Osiris, aka Osiris resurrection myth, according
of story of Osiris exist. [1]
to which Set kills his brother Osiris, cuts his body into 14 pieces, and scatters

Passion of Christ

them about the land, so that his soul can never be reborn. His sister-wife Isis
recollects 13 of the fourteen pieces, all by the phallus, then mummifies Osiris,
and with her sister Nephthys, magically brings him back long enough to
procreate, and produce the offspring of Horus, who avenges his dead father
(now god of the afterlife) by killing his uncle Set, thereby bringing order to the
land. By 300AD, this had been monotheistically-rewritten into the of the
Passion of Christ. [1]

The original 2,800BC polytheist version of
the death and resurrection of Osiris
eventually became the the 100AD death
and resurrection of Jesus, aka the “Passion
of Christ”, both themselves, in turn, being
derivatives of the older 3,100BC story of the annual death of Ra or sun at winter solstice, refers to

Synonyms
The story of the death and resurrection of Osiris goes by various names, including: “story of Osiris” (203K), “story of
Osiris, Isis, and Horus”, “legend of Osiris” (198K), “death of Osiris” (150K) or “two deaths of Osiris”, passion of Osiris
(21K), aka “Osiris myth” (18K) or “Osiris legend” (6K), “Osiris resurrection” (4K), Osiris cycle (2K) or Osirian cycle (2K),
numbers being Google search return dominance.
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Overview
The first semi-modern historical account of the death and resurrection of Osiris was given by Plutarch. (Ѻ)

Quotes
The following are related quotes:
“The nearest thing to a truly national religion in Egypt was the Osiris cycle. The story is not extant in full epic version
but must be pieced together from several ancient and classical sources: the Pyramid Texts of the Old Kingdom, the
Coffin Texts of the Middle Kingdom, the Book of the Dead from the New Kingdom, a ribald text entitled The Contest of
Horus and Seth for Rule from the Twentieth Dynasty, and the summary of Plutarch in Concerning Isis and Osiris from
the second century C.E.”
— Patrick Reid (1987), Readings in Western Religious Thought [2]

References
1. Thims, Libb. (2015). “Passion of Osiris to Passion of Christ” (Ѻ), Zerotheism for Kids, Lecture #8, Sep 7.
2. Reid, Patrick V. (1987). Readings in Western Religious Thought: the Ancient World (pg. 32). Paulist Press.

Videos
● Anon. (2012). “Legend of Osiris” (Ѻ), WoodsMidnight, Jun 13.

External links
● Osiris myth – Wikipedia.

Pater, Walter
In hmolscience, Walter Pater (1839-1894) was English essayist noted for []

Overview
In 1873, Pater, in his The Renaissance, described life as some type of perpetual motion
flame (see also: living flame); the main section of which is as follows: [1]
“To regard all things and principles of things as inconstant modes or fashions has more
and more become the tendency of modern thought. Let us begin with that which is
without—our physical life. Fix upon it in one of its more exquisite intervals, the
moment, for instance, of delicious recoil from the flood of water in summer heat. What
is the whole physical life in that moment but a combination of natural elements to
which science gives their names? But these elements, phosphorus and lime and
delicate fibres, are present not in the human body alone: we detect them in places
most remote from it. Our physical life is a perpetual motion of them—the passage of
the blood, the wasting and repairing of the lenses of the eye, the modification of the
tissues of the brain by every ray of light and sound—processes which science reduces to simpler and more
elementary forces. Like the elements of which we are composed, the action of these forces extends beyond us; it
rusts iron and ripens corn. Far out on every side of us these elements are broadcast, driven by many forces; and birth
and gesture and death and the springing of violets from the grave are but a few out of ten thousand resulting
combinations. That clear perpetual outline of face and limb is but an image of ours under which we group them—a
design in a web, the actual threads of which pass out beyond it. This at least of flame-like our life has, that it is but
the concurrence, renewed from moment to moment, of forces parting sooner or later on their ways.”
Pater, amid these conclusions, cites a number of renaissance men: Goethe, Voltaire, Novalis, Comte, Hegel, Da Vinci,
Rousseau, Victor Hugo, among others.

References
1. (a) Pater, Walter. (1873). Studies in the History of the Renaissance (§:Conclusion, pgs. 207-08). Macmillan and Co.
(b) Benson, Donald R. (1983). “The Crisis of Space: Ether, Atmosphere, and the Solidarity of Men and Nature in Heart
of Darkness”, Conference on Science, Technology, and Literature, Long Island University, New York; in: Beyond the
Two Cultures: Essays on Science, Technology, and Literature (editors: Joseph Slade and Judith Lee) (§8:161-76, quote,
pg. 166). Iowa State University Press.

External links
● Walter Pater – Wikipedia.
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Paterson, William
In hmolscience, William Paterson (1745-1806) was an Irish-born American statesman,
governor, US Supreme Court judge, and signer of the US constitution, noted for his
1795 comparisons of the social and planetary realms. [1] American criminal justice
professor Curtis Blakely cites this as the first recorded comparison of its kind by a
criminal justice official. [2]

Education
Paterson graduated from Princeton and was admitted to the New Jersey bar in 1768.
Paterson was one of the founders of the Whig-Cliosophic Society, Princeton’s literary
and debate club, which had in its circle John Witherspoon and James Madison—two
notable social physics and social mechanics theorists, according to American physicist
John Q. Stewart, founder of the Princeton Department of Social Physics.

See also
● Francesco Algarotti
● Maurice Hauriou

References
1. Commission on the Bicentennial of the United State Constitution. (1992). The Supreme Court of the United States:
It’s Beginnings and its Justices, 1790-1991. U.S. Government Printing Office.
2. Blakely, Curtis R. (2014). “Applying Humanized Physics to Penology: Parallels Between Natural and Social Realms”,
JHT submission, 12-pg draft preprint, received 6 Sep 2013.

External links
● William Paterson (judge) – Wikipedia.

Path function
In thermodynamics, path function is a one, two, or three dimensional Cartesian coordinate function whose
magnitude depends on the path followed during a process as well as the end state. Path functions have inexact
differentials. A path function, such as heat or work, are often contrasted with state functions, which are path
independent and have exact differentials. [1] The difference between what constitutes a path function and a state
function is bound up in the condition for an exact differential, which predates thermodynamics. In loose speak,
according to American thermodynamicist Gordon van Wylen, the term 'point function' is synonymous with exact
differential and the term 'path function' is synonymous with inexact differential. [1] Related, albeit more
complicated, conceptions include irreversible paths and reversible paths.

Few particle systems
There is some indication, according to computer simulations in nanothermodynamics (small system
thermodynamics), that as system particle count becomes smaller, i.e. goes below about 1,000, and begins to
decrease towards zero, path functions become state functions and state functions become path functions. [2]

Human thermodynamics
American thermodynamics professor Christopher Edwards, at Stanford University, teaches his students that, in
thermodynamic terms, life is a path function: [3]
“Life is a path function. You begin life, you end life—that's not so interesting, right? But quality of life is a path
function. It's the path that you take from the beginning to the end, the integral of that path, that's the special part.”
Edwards explains that it is the choices one makes along the path that are the important steps.

References
1. Wylen, Gordon and Sonntag, Richard. (1973). Fundamentals of Classical Thermodynamics (pg. 71), 2nd ed. Wiley.
2. Mohazzabi, Pirooz, and Mansoori, G.A. (2005). “Nonextensivity and Nonintensivity in Nanosystems: A Molecular
Dynamics Simulation.” Computational and Theoretical Nanoscience, 2: 1-10.
3. Levy, Dawn. (2006). “Professor of Thermodynamics Shares Best Practices for Teaching Tough Topics.” Stanford
Report, Dec 05.

Further reading
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● Perrot, Pierre. (1998). A to Z of Thermodynamics (path function, pgs. 62, 106, etc.). Oxford University Press.
McQuarrie, Donald A. and Simon, John D. (1997). Physical Chemistry: a Molecular Approach (section 19-8: Heat
capacity is a path function, pgs. 783-85). University Science Books.

External links
● What is the difference between a path function and a state function in thermodynamics? – WikiAnswers.
● State function vs Path Function (2007) – PhysicsForums.com.
● Why is heat a path function and not a state function? – YahooAnswers.

Pati, Surya
In hmolscience, Surya Prakash Pati (1983-) is an Indian chemist and organizational
behavior management researcher noted, in human chemical thermodynamics, for his
2009 HCR theory work on thermodynamics of humans, people explicitly conceptualized
as "chemical molecules", applied in the areas of relationships and stress management
in business.

Overview
In 2009, Pati, in his blog article “The Thermodynamics of the Human Bond!”, attempted
to venture into the following subject: [1]
“Thermodynamics can really help to understand ‘bonding’ between human beings as in
chemical molecules.”
Pati gives loose descriptions on how the quantities of free energy, activation energy,
entropy, and enthalpy apply to relationships viewed as human chemical reactions, in
an independent and original manner similar to American chemist David Hwang’s 2001 article “The Thermodynamics
of Love”. [2] Pati's most resent article is “Stress Management and Innovation: a Thermodynamics View”, published in
the Journal of Human Thermodynamics, which attempts to identify stress criteria in the organization,
thermodynamically. [5]

Human chemical reaction
See main: Human chemical reaction

Pati, firstly, defines a relationship as combination reaction between two persons A and B, who he says “come
together to form a molecule”, a reaction he defines as follows:

A + B → AB
In this reaction, Pati seems to follow the logic that A and B are atoms, representative of single people, and AB is a
molecule of two atoms, representative of the relationship. Technically, to clarify, the AB product is what is called a
‘dihumanide molecule’, a bound state of two human molecules. [3] The human particle (or human atom) model,
generally, is only good when speaking in the perspective of human statistical thermodynamics, human physics, or in
human molecular orbital theory, etc.; it is not technically correct from a definitional chemistry point of view.

Gibbs free energy
See also: Spontaneity criterion

Pati then explains how Gibbs free energy applies in chemistry, stating that the higher free energy an atom or
molecule has, the more restless it is, whereby it has the tendency to form bonds so to stabilize. He also notes that
molecules, such as a two people in a relationship, with high free energy, can break apart so to elevate the stress of a
strained relationship.

Activation energy
See also: Collision theory, etc.

Pati also discusses human relationships in terms of activation energy. He states that for two atoms to come together,
they both have to be excited to a certain energy level, i.e. “raise the free energy so that they can react or bond”, just
as the case with reactions between human beings. Beyond this he speculates on how “cold human beings” (see: cold
body) related to activation energy, and how having too much stability can be detrimental to the dynamics and
energetics of a process.

Reaction time
See: Extent of reaction, arrow of time, etc.
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Pati uses Newton’s third law of motion, that every action has an equal and opposite reaction, to postulate that the
more time it takes to form a bond the more stable it will be in the long run. This postulate, however, may not be
accurate, in that spontaneity is what characterizes successful reactions; whereas, reactions that lack spontaneity tend
to be equilibrium reactions, characterized by negligible Gibbs free energy change (ΔG ≈ 0). To corroborate this, it is
well-known that relationships that slow to form marriage bonds, particularly those that choose to live together prior
to marriage, tend to end in divorce.

Entropy
See also: human entropy, second law

Pati argues that the underlying thermodynamic reason for divorce, which in India occur in 45% of marriages, is
entropy, which he defines as the measure of disorderliness in a system. He argues that because the ‘entropy law’
states that systems always tend to disorder, that to counter this in relationships, pairs tend to become structured
towards each other, often making extreme sacrifices, in such a way that freedom tends to be reduced. In this context,
Pati postulates that in those who divorce, stress builds, up due to entropy, reaching a tipping point that he calls a
volcano effect.

Enthalpy
Pati defines enthalpy as heat released in a system when to atoms or molecules bond. In human context, Pati states
that enthalpy is heat released through warmth, love, mutual affection, and care for one another.

Thermodynamic advice
In applying his human chemical thermodynamics theories, Pati concludes with five points of advice:
#

Thermodynamic Advice

1.

Relationships (and friendships) require free energy (release); one is advised to avoid cold people.

2.

Free energy is influenced by activation energy.

3.

Activation energy is dependent on one’s childhood. Parents are suggested to make their child sensitive; but not to
overdo it, such that he or she reacts to everything, in that being a reactive compound is dangerous, an example
being someone who loses his or her identity to harm others.

4.

Get into a relationship but don’t become a lot structured. Don’t let your freedom be affected.

5.

Show some genuine love for your partner. Strike a perfect trade-off between entropy and enthalpy.

Difficulties on theory
See main: Religious thermodynamics

Pati’s discussion is interspersed with mentions of spirituality, which weakens his presentation, to some extent. Some
of his other writings include meanderings on God as an atom.

Education
Pati completed his BS (2003) and MS (2005) in chemistry from the Sri Sathya Sai University. He is currently completing
the equivalent of PhD research and thesis in human organizational behavior applied to management, marketing, and
strategy, at the Indian Institute of Management, Lucknow. [4]
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2. Hwang, David. (2001). "The Thermodynamics of Love", Journal of Hybrid Vigor, Issue 1, Emory University.
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External links
● Surya Prakash Pati (faculty) – Indian Institute of Management Kozhikode.

Patrick, John
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In religious thermodynamics, John H. Patrick (c.1950-) (DN=1?) as an American civil
engineer and architect noted for his circa 2006 theory of unified evolution, in which he
attempts to unify Darwinian evolution, the Bible, aspects of QED, and thermodynamics,
under the overarching premise that there is a God who created the universe that
operates according to physical laws. [1] Patrick’s central theme is capture in the
following passage: [2]
“Under some circumstances occurrences of negative entropy are expedient to the
over-arching imperative of entropy. This makes the occurrences favored by the laws of
thermodynamics. Mammals, for example, are highly ordered chemical structures made
up of less highly ordered [chemical structures]. This requires processes indicating
negative entropy, but their net impact is to increase the amount of entropy in the
world. They give off heat produced by their food processing, respiration, defecation,
etc. Their net contribution is in the form of positive entropy, in abeyance of the second
law of thermodynamics.”
Beyond this, much of Patrick's writing is crouched in numerous Biblical passage quotations, used in a way to make
claims about God. Patrick is somehow associated with Indian chemical engineer DMR Sekhar's network.
The following are Patrick’s 2013 views on his evolution theory: [3]
“I think Lotka was correct in suggesting his [principle of maximum energy Flux]. By referring to “natural selection” in
the wording of his fourth law, his suggestion would seem to apply only to living systems that already exist, as Darwin
would have thought it must. This is because Darwin believed (and wrote) that with regard to the initial origin of life, it
can only be attributed to, in his words “some other process wholly unknown”. However I think that the [principle of
maximum energy flux] also explains the initial origins of life. Maybe Lotka thought so too, I have not as yet studied his
work, as I just this hour came across your web-site and his [principle of maximum energy flux]. The attached paper is
one that I wrote about life origins and evolution some time ago [c.2006?]. Although I did not use the same language
as Lotka, the core mechanism is similar I think.”

Education
Patrick currently is an engineer at GTP Plant Engineering.

References
1. (a) Patrick, John H. (2006). Bearings. Registered March, US Library of Congress.
(b) Patrick, John H. (2009). “Unified Evolution”, In: The Philosophy of Evolution (GB), editor U.V.S Rana. Yash
Publishing House.
2. Patrick, John H. (2006). “Unified Evolution Theory”, EnergyThroughput.com.
3. (a) Email communication, via IoHT, to Libb Thims (15 Mar 2013).
(b) Patrick, John. (2013). “Unified Evolution Theory”, JHT submission candidate (pdf), Mar 15.

External links
● John Patrick (profile) – Nature Network.

Pattee, Howard
In science, Howard Pattee (1926-) is an American theoretical physicist noted for his
publications on an attempt to apply physics, in particular quantum mechanics, to the
explanation of chnopsological structures and social systems (see: human quantum
mechanics). In his 1967 article "Quantum Mechanics, Heredity, and the Origin of Life",
Pattee discusses American chemical engineer John Neumann's free energy automaton
theory, and mentions that Niels Bohr (1958) often speculated that the
“complementarity principle would prevent simultaneous physical and biological
description, and that the living state should be regarded as irreducible both in
definition as well as observation." In 1978, Pattee argued that Niels Bohr’s
complementarity principle can be applied to social structures. [1]

Education
Pattee completed his PhD in physics at Stanford University.

Quotes
In 1973, Pattee, in his Hierarchy Theory, opens to the following reductionism quote: [2]
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“Since human organizations are staffed by human beings, and since human beings are biological organisms, it might
be argued that my research problem is indeed biological. And since biological organisms are constructed from
molecules, and those molecules from atoms, and the atoms from elementary particles—all obeying the laws of
quantum mechanics—it might even be argued that research on human organizations is merely a rather baroque
branch of physics.”
I intended to show that this reduction is absurd. As Bohr said, "You don't explain a tea party with quantum
mechanics."

References
1. Pattee, Howard H. (1978). “The Complementary Principle in Biological and Social Structures”, Journal of Social and
Biological Structures, 1: 191-200.
2. Pattee, Howard. (1973). Hierarch Theory: the Challenge of Complex Systems (pg. 3). G. Braziller.

External links
● Pattee, H.H. (Howard Hunt) – WorldCat Identities.
● Howard Pattee (papers) – Academia.edu.

Patten, William
In hmolscience, William Patten (1861-1932) was an American zoologist and biologist
noted for his late 1919 address “The Message of the Biologist”, given to the American
Association for the Advancement of Science, and followup 1920 book The Grand
Strategy of Evolution: the Social Philosophy of a Biologist, in both of which he utilizes
chemistry theory, mixed with evolution theory, mixed with biology, to outline a
philosophy of society. Patten outlines a view that each person is a "Mr Molecule" of a
chemical society. The following is a representative excerpt from the Patten's message:
“The most familiar attempts to explain how evolution takes place are restricted to
special aspects of evolution, and are often epitomized in personal names, such as
Darwinism, Lamarkism, Weismannism, Mendelism. Among us there are naturalists,
morphologists, physiologists, and psychologists; breeders, experimentalists, and biochemists. And surrounding us on all sides are the physicists, chemists, geologists, and
astronomers, with whom we must reckon, for their domains and their subject matter
overlap ours in countless ways. But unfortunately between all these workers there is
little common understanding and much petty criticism.”
Patten, in general, was a specialist in the evolution of invertebrates and fossil fish (Ѻ); noted particularly for his 1912
“The Evolution of the Vertebrates and their Kin”. (Ѻ)

Message of the Biologist
In his 1919 address “The Message of the Biologist”, Patten 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 the pure science teachings
of chemistry, physics, and astronomy. [1]
“We may say, for example, that when the right chemical elements are in the right relations to one another, or if they
are moved into them, or placed there, or if these elements themselves find the right relations by chance, or
otherwise, cooperative action between them then takes place automatically, or under a compulsion neither can
resist, and something new is created. In this cooperative action, each element evidently does something, or gives
something to the other, and receives something from the other. It is in fact apparently a clear case of creative action
through mutual subjection and mutual service—not necessarily service for each other, because for all we know these
elements may be the original anarchists and would much prefer neither to give anything to anybody, nor receive
anything from anybody—but for the molecule so created.
Here, in Patten’s discussions of “creative action” at the level of elements, we see him employing a Teilhardian-like
modus operandi, in his view that the “theory of evolution is not necessarily in conflict with Christian theology”, as
biographers have summarized his 1919-1920 mindset. [7] Patton, likewise, continues with usages such as "creative
process", "new is created", "creative act", "created by", and "in his creation", all of which is but code for chemical
creationism theory:
In this creative process, the essential factors are, unity, mutual service, mutual discipline, and some sort of
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constructive rightness. When these conditions are fulfilled, something new is created, and these anarchistic elements
then become, perforce, altruistic agents, or accessories, to some ulterior creative act, in which they may or may not
be interested. In spite of themselves, by their mere existence, they are compelled to act for something beyond self,
and in doing so they cease to be anarchists and become more or less orderly servants in a staid molecular society.
Mr. Molecule, therefore, is created by the mutual services and directive discipline of his constituent atoms, or
elements, and by his home surroundings, all acting cooperatively to give him birth. In his creation, he becomes
endowed with a sovereign quality of his own, subject to the sovereignty of his outer world. He endures as long as
those cooperative services are rightly performed, and the discipline rightly maintained, and no longer. His existence,
therefore, is contingent on the performance of these services, and on the existence of some degree of rightness
within himself, and outside himself; and that molecule which does survive has preserved within its makeup some
measure of that rightness. In that measure of cooperation and rightness lies the fitness of his constituents, and the
selective agency in the evolution of the molecule.”
Chemical creationism issues aside, Patton goes on to cogently discuss how the molecule goes on to set up business
for itself, among other excursions on chemical philosophy.

Grand Strategy of Evolution
In his 1920 book The Grand Strategy of Evolution: the Social Philosophy of a Biologist, Patten digs into a plethora
issues that arise when one follows evolution down to the atomic level. The following is a representative excerpt: [2]
“We shall use the terms morality, behavior, conduct, or constructive action in the same broad way. It may sound
strange to speak of the morals of an atom, or of the way in which a molecule conducts itself. But in the last analysis,
science can draw no fundamental distinction between the conduct of an animal, a bullet, or a freshman, although
there may be more unknown factors involved in one case than in the other.”
Here we see deep insight. In another instance he states:
“The fractions of time and space which isolate, and which give freedom and individuality to the labile units of social
life, are indeed far larger, and perhaps more variable, than those which isolate the atoms of a chemical molecule, or
the constituent parts of an ocean liner, or of a social institution, like a college, or university; but this same separating
matrix is present in all these individualities, and so far as we may know, it is everywhere of precisely the same nature,
immaterial and indefinable. Neither formal aggregation, nor contiguity of substance, is the basic attribute of unity
and individuality, whether physical, organic, or social.”
On the animate-inanimate (life/death) problem, he comments:
“When we attempt to follow up these vital processes within the body, they break up into countless larger and smaller
ones, mingling inextricably the living and the dead; into organs, cells, and molecules, each a system in itself, and yet
interlocking with all the others in a common give and take, with merely nominal, or purely arbitrary boundaries
between them, like different departments in one department store. And when the chemist, or biologist turns his
sharpest scrutiny on the most vital fragments of life, the dead and the living appear not less mingled than before.
Precisely what parts are ‘dead’ and what ‘alive’ does not appear. Only this is sure: what once was dead is now a part
of life; and what was once a part of life, is now a part of things called ‘dead.’”
Here were gleam that he is beginning to grasp a partial view that the conception of life or "life theory" does not hold
in the science of chemistry. [4]

Education
Patten completed his BS in 1883 at the Lawrence Scientific School, Harvard, where he studied under Edward Laurens
Mark and Nathaniel Shaler. Patten then won a Parker Traveling Fellowship, allowing him complete his AM and PhD in
1884 under German zoologist Rudolf Leuckart (1822-1898) at the University of Leipzig; his dissertation dealt with the
development of Phryganids (caddisflies). [3] He spent the following two years at the University of Vienna and the
Naples Zoological Station. In 1886, he joined the Allis Lake Laboratory of Zoology in Milwaukee as an assistant to C. O.
Whitman, and in 1889 he was appointed professor of biology at the University of North Dakota, remaining there untill
1893, after which he became professor of zoology at Dartmouth College, remaining there until retirement. The photo
of Patten shown above is from the 1892 publication To Commemorate the Celebration of the 70th Birthday of Rudolf
Leuckart. [6]

Notes
English biologist Mark Janes, who in 2006 independently developed his own version of "Mr. Carbon Atom", akin to
Patten's 1919 "Mr Molecule", considers Patten to be his "philosophical doppelgänger". [5]
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Patterson, Eann
In hmolscience, Eann Alexander Patterson (c.1955-) (DN=1) is an English mechanical
engineer noted, in business thermodynamics, for his 2004 book The Entropy Vector:
Connecting Science and Business, co-written with English engineer and business
manager Robert Handscombe, in which they apply entropy theory, e.g. low entropy,
mental entropy, etc., to business operation to argue that managers should strive to
find the “entropy vector” characterized by low entropy creation, low energy input, and
high work output. [1]

Religion
In the about the authors section of their book, Patterson lists “working all hours God
gives” among his interests, which would seem to classify him as Dawkins number of
near to one.

Education
Patterson completed his PhD, dissertation: Load and Stress Distributions in Axially
Threaded Connections, in 1985 at the University of Sheffield. [2] In 2004, Patterson was the head of the department
of mechanical engineering at the University of Sheffield. [3] Currently, he is the chair of mechanical engineering at
Michigan State University. [4]
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Patterson, John
In hmolscience, John W. Patterson (1936-) is an American materials scientist, engineer,
and atheism advocate noted for his 1975 to present creationism debates,
commentaries, publications, courses, and symposiums, etc., aimed at combating
creationism, religion, and supernatural phenomena. Paterson is famous for giving
handouts of various creationist claims about thermodynamics to his thermodynamics
students to find the reason for the incorrectness of each statement as homework
assignments. [2]

Creationism | Debates
In 1975, Patterson engaged into a nationally public debate with David A. Weltha
(c.1941-) (Ѻ), a fellow professor home economics and family environment, who
promoted and gave lectures on a variety of topics such as astrology, hypnosis, life after
death (afterlife), and other unexplained phenomena; during which time he gave a
seminar at Iowa State University (ISU) on reincarnation, a subject that elicited the most
vocal criticism from Patterson, the resulting debates, which spilled out into various
forums, e.g. radio show interviews, articles, chapters, many of which making national headlines, would continue, it
seems, into 2005. Patterson’s collected papers, at ISU special collections, contain clippings and correspondence
accumulated by Patterson in his efforts to dispute supernatural phenomena, creationism, religion, and even claims of
perpetual motion.
Patterson, at one point, Patterson gave a seminar on critical thinking which in turn led to a dispute with David R.
Boylan, dean of the College of Engineering. [3] Boylan, previously, in 21 Scientists Who Believe in Creation (1977),
published apologetics arguments to the effect that he used the second law as an apologetic against abiogenesis to
“defend Biblical truths”. [5]
Patterson's papers also include regular correspondence with several friends and colleagues. His correspondences
with Henry P. Zuidema and Frank Trumpy document his efforts in opposition to creationism. He became a regular
correspondent with Erica Heftmann, author of Dark Side of the Moonies, about religious cults and even contemplated
co-authoring a book together. Also included in the collection are letters between Patterson and William "Bill"
Brouwers, a pastor from Indiana. Brouwers and Patterson developed a friendship despite their opposing views and
co-taught a class for the Iowa State University college for seniors on "The Conflicting Worldviews of Theism and
Atheism."
At the 1981 meeting of the Iowa Academy of Sciences, Paterson gave the following response to a question about
his paper, which criticized creationists: [7]
“If they can lie like hell about us, the least we can do is tell the truth about them.”
In 1983, Patterson, in his “Thermodynamics and Evolution”, a chapter contribution to Scientists Confront Creationism,
did battle with Henry Morris; in which, as summarized by Helge Kragh (2008), he gave a decent presentation of the
entropy order from disorder paradox, often used by creationists as an ontic opening polemical device to argue for the
existence of god: [1]
“The name ‘ectropy’ goes back to 1900, when it was introduced by Georg Hirth in the context of biological systems
(Hirth, 1900). It became widely known through Felix Auerbach’s Extropismus oder die physikalische Lehre des Lebens
(Leipzig, 1910). The mistaken view that the evolution of life forms contradicts the second law continued to play a role
during the twentieth century, since the 1960s often in the context of new creationism. Local processes, such as the
building up of complicated molecules from simpler ones, can occur even though they involve a decrease in entropy.
Because the energy diminishes in such a way that the free energy is lower for the product, they are in full accord with
the second law of thermodynamics. For an overview, see: Patterson (1983).”
In 1983, Patterson authored an article for the American Atheist, in which he excoriated all of his fellow engineers who
dared to be politically incorrect and believe in the concept of “design in nature resulting from an intelligent Creator.”
Patterson labeled any engineer who believed in creation as “incompetent,” and charged the professional societies
who accepted their credentials as being “irresponsible.” (Ѻ)
In circa 2000, Patterson was summarized as follows: [4]
“Patterson is professor emeritus of materials science and engineering at Iowa State University at Ames. Science
Citation Index has designated one of his thermodynamics-associated papers as a “classic” most cited in its area. A
formidable debater against the creationists most notorious platform artists, he has never hidden his atheism and has
always made it clear that he disagrees with the notion that there is no contradiction between science and religion.”
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(add discussion)
In 2014, Patterson published a commentary on the Bill Nye vs Ken Ham debate. [8] In 2015, Patterson was listed as
scientific and technical consultant for skeptical Inquirer. (Ѻ)

Education
Patterson attended Baldwin-Wallace College, in the 1950s, before being drafted into military service in 1955, then
completed a combined BS and MS in 1962 in mining engineering and a PhD in metallurgical engineering, both at Ohio
State University, thereafter becoming a materials science and engineering professor at Iowa State University,
focusing on electrical transport properties of solid electrolytes at elevated temperatures; retiring in 1995. [1]
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Pauli, Wolfgang
In science, Wolfgang Pauli (1900-1958) was an Austrian theoretical physicist noted for
being the first to propose the concept of “spin”, and hence the Pauli exclusion principle,
and for his 1933 article on the foundations of quantum mechanics.

Heisenberg-Pauli dialogue
See main: Heisenberg-Pauli dialogue

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

Thermodynamics
In thermodynamics, Pauli is noted for his “Pauli Lectures” on physics, given at the ETH
in Zurich, the third division of which became compiled as the 1958 book Thermodynamics and the Kinetic Theory of
Gases, which is said to be a conventional course in phenomenological thermodynamics, which goes through the
labors of the Carnot cycle and the van’t Hoff boxes. [1] Of note, in 1958, during his occupation with this course, Pauli
worked out a better formulation of chemical reactions, the manuscript description of which was included in the
German edition of his lectures.
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On love
See main: Pauli on love

The following is a 22 Dec 1949 letter from Pauli to German-American physicist Ralph Kronig, on the subject of the lack
of discussion on the subject of love in the 20th century, in which German polymath Johann Goethe’s 1809 Elective
Affinities is mentioned: [2]
German (original)
English (translated)
Pauli an Kronig
Princeton, 22 Dezember 1949

Pauli Kronig
Princeton, December 22, 1949

Lieber Kronig!

Dear Kronig!

Ich war sehr froh von Ihnen wieder zu hören und noch
mehr froh, daß Si emit Thellung zufrieden sind. [1]
Hoffentlich kommt er auch mit seiner Doktorarbeit
vorwärts (die sich leider nun auf eine technische Izerei
reduziert, doch wird das Resultat von gewissem
Interesse sein).

I was very glad to hear from you again, and even more
glad that Si emit Thellung are satisfied. [1] I hope he
comes forward with his thesis (which, unfortunately, is
now reduced to a technical Izerei, but the result will be
of some interest).

An den Feldtheorien interessiert mich jetztam moisten,
für welche Wechselwirkungen der Schwinger-DysonFormalismus der “Renormalisierung” (eindeutig) zum
Ziel führt und für welche anderen Wechselwirkungen das
nicht der Fall ist. Darüber weiß man schon einiges, aber
noch nicht genug. Vielleicht komme ich bei einer
anderen Gelegenheit nochmals darauf zurück.

The field theories interest me jetztam moisten, for which
interactions the Schwinger-Dyson formalism of
"renormalization" leads (clearly) to the target and which
other interactions that is not the case. In one knows
quite a bit, but not enough. Maybe I'll come back again
on another occasion it.

Dies ist ja ein Weihnachts-und Neujahrsbrief mit allen
guten Wünschen an Sie beide, die das impliziert. Zu dem
abgelaufenen Jahr zählt bi emir auch die freundlichkomische Erinnerung, wie wir in Como zu viert aus
diesem schrecklichen Gedränge ausstiegen und Ihre Frau
den Koffer gerettet hat. [2]

This is indeed a Christmas and New Year's letter with all
good wishes to you both, which implies. For the past
year include the emir bi-friendly comic reminder of how
we got out of the four of Como in this horrible crowd
and your wife has saved the suitcase. [2]

Tom Kelder Skizze von mir möchte ich gerne einmal
sehen. [3] (Der Bildhauer Haller in Zürich hat eine Büste
von mir gemacht, wo ich auch sehr introvertiert (d.h.
“Buddha-like” herausgekommen bin.) [4] Sagen Sie ihm
bitte viele Grüße von mir.
Ihr Traum über Ehrenfests Predigt über die Liebe hat
mich sehr interessiert und es fällt mir hierzu vieles ein,
nämlich in einem geistesgeschichtlichen Zusammenhang.
In unserer Zeit pflegt man die Liebe als etwas persönlichsubjetives zu betrachten, im Gegensatz zur objektiven
wissenschaftlichen Naturekenntnis. Aber in Wirklichkeit
ist das Gefühl ebenso allgemein wie das Denken und die
Wurzeln des ersteren gehen ebenso tief. Die Liebe als
Naturkraft ist eine alte Idee (alchemistisch das Hassen
und lieben der Elemente – die “Affinität” oder
“Wahlverwandtschaft” der Substanzen – vgl. auch
Goethe). [5] Der traum scheint darauf hinzudeuten, daß
die Liebe nicht den ihr gebührenden Platz gefunden hat
in der Einstellung des Menschen unserer Zeit zum
Kosmos und damit in der Naturphilosophie. (Denn in
Ihrem Traum spricht ja ein Gelehrter und Physiker
öffentlich und nicht eine Frau privat.)

Tom Kelder sketch of mine I would like to see again. [3]
(The sculptor Haller in Zurich did a bust of me, where I
also very introverted (ie am "Buddha-like" come out.) [4]
Tell him. Please many greetings from me
Your dream about Ehrenfest's sermon on the love that I
was interested and I find it much on this one, that in a
context of intellectual history. In our time, we won't see
the love for something as personal-subjetives, as
opposed to objective scientific knowledge of nature. But
in reality, the feeling is just as generic as the thinking of
the former and the roots go as deep. Love as a force of
nature is an old idea (the alchemical elements of hate
and love - the "affinity" or "elective affinity" of the
substances - see also Goethe). [Die
Wahlverwandtschaften (Elective Affinities), 1809] The
dream seems to suggest that the love has not found its
rightful place in the attitude of the people of our time in
the cosmos and thus in natural philosophy. (Because in
your dream so speaks a scholar and physicist publicly
and privately not a woman.)

Das war nun keineswegs immer so und insbesondere in
der Renaissance finden wir das andere Extrem. Die Liebe
war das wichtigste Thema der Philosophie we dies
insbesondere bei Marsillio Ficino (sein Hauptwerk ist die
“Theologia platonica”, [6] im Original lateinisch, doch

That was not always the case, especially in the
Renaissance we find the opposite extreme. Love was the
most important topic in philosophy this we especially
Marsillio Ficino (his most important work is the
"Theologia platonica", [6] in the original Latin, but
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wohl in alle Sprachen übersetzt) bei seinem Schüler Pico
della Mirandola und in Leone Ebreos* “Dialoghi di
amore” zu Tage tritt. [7]

probably in all languages) with his student Pico della
Mirandola and Leone Ebreos * "Dialogue on Love" takes
to light. [7]

Die Liebe wurde damals so allgemein gefaßt, daß sie als
αφροδιπη οβρανιη (amor coelestis) religiös-ekstatische
Zustände (wie die Moses and Paulus) und als ‘amor
intellectualis dei’ (der sich spatter bei Spinoza
wiederfindet, [8] aber von Ficino stammt) den
Erkenntnistrieb umfaßt. In Verbindung mit dem amor
coelestis hat Ficino auch den Begriff “platonische Liebe”
eingeführt, der sich bei Plato und im Altertum eigentlich
nicht findet, sondern dem Renaissance-Platonismus
eigentümlich ist. Dieser (besonders Ficino und Ebrewo)
hat auch die eigentümliche Idee entwickelt, daß die
Wonne der Leibe darafu beruht, daß die Leibenden sich
in einen kosmischen Kreisstrom einschalten, der von Gott
ausgehend bis zur prima material herabsteigt und
nachher weider zu Gott herafführt. Die Kreisstromidee
findet sich auch schon früher im mittelalterlichen
Platonismus und hat dort kosmogonische und
theologische Bedeutung. (Vgl. Plotin: Das Eine als
Emanationsquelle; [9] die Dinge als “Theophanieen” von
Gott emaniert und weider zu ihm zurückkehrend, bereits
bei Scotus Eriugena). [10] – So hat mich Ihr Traum in die
Renaissance geführt. Damals gab es noch nicht die
Trennung von Erkennen und Erleben, den die Erkenntnis
der Natur war über die emotiona-betonten Anfäge
dieses Prozesses noch nicht hinausgekommen. – Sollte
es nicht Einsichten über die Natur geben, die ohne
Gefühl nicht gewonnen warden können?

The attention was then taken so general that they as
αφροδιπη οβρανιη (amor coelestis) religious-ecstatic
states (like Moses and Paul) and as 'amor intellectualis
dei' (which spatter finds in Spinoza, [8] originates from
Ficino includes) the desire for knowledge. In conjunction
with the amor coelestis Ficino also introduced the term
"platonic love", which in Plato and the ancients is not
really, but the Renaissance-Platonismus is peculiar. This
(especially Ficino and Ebrewo) has developed the
peculiar idea that the rapture of the body rests darafu
that the body ends in a cosmic cycle power on, the
starting descends from God to the great material and
afterwards weider herafführt to God. The circular
current idea is also found in the earlier medieval
Platonism and there has cosmogonic and theological
significance. (See Plotinus: The One as Emanationsquelle;
emanates [9] things as "Theophanieen" weider from God
and returning to him, even at Scotus Eriugena). [10] - So
me your dream has resulted in the Renaissance. Those
days there was not the separation of recognition and
experience, the knowledge of nature was not yet left the
emotional stressed Anfäge this process. - Should not it
give insights into the nature, without feeling the warden
can not win?

Alles Gute an Sie beide von uns!
Stets Ihr

W. Pauli

All the best to both of us!
Always Yours

W. Pauli
(add discussion)

Education
As a teen, Pauli had read Einstein’s work on relativity, and by the time he was 18, he had published several definitive
papers on relativity. In 1921, at the age of 21, Pauli completed his PhD in theoretical physics under advisor was
Arnold Sommerfeld. [3]
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Pauling, Linus
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In science, Linus Pauling (1901-1994) (IQ:190|#35) was an American chemical engineer
noted for his work on the nature of the chemical bond and for his later years debates
and discussions on the chemical and thermodynamic nature of the question “what is
life?”, such as in his 1970 biochemistry chapter, and his 1987 conference presentation
“Schrodinger’s Contribution to Chemistry and Biology” wherein he attacks—or more
correctly "rips apart"—Austrian physicist Erwin Schrodinger’s 1943 negative entropy
formulation solution to the question of what life is, a solution that Schrodinger had to
famously defend in his infamous Note to Chapter 6. [1]

Early years
Pauling, interestingly, is part of the early parental death and genius group, a
phenomenon common to scientific revolutionists and double Noble Prize winners, of
which Pauling is the latter variety. In particular, Pauling's father dereacted (died) when
he was nine and he would go on to win the Nobel Prize in chemistry in 1954 and the
Nobel Prize in peace in 1962. Only three others, namely Marie Curie, John Bardeen, and Frederick Sanger, have one
two Nobel Prizes, and of this exceedingly rare group: 3 out of 4 were the product of early parental death.

Overview
Pauling had a startup chemical company (before age 15); BS in chemical engineering age 21 (1922), during which time
he became aware of the work of Gilbert Lewis (IQ=190) and Irving Langmuir on the electronic structure of atoms and
their bonding to form molecules, PhD in physical chemistry and mathematical physics (1925), then (1926) to Europe
on a Guggenheim Fellowship, to study under Arnold Sommerfeld (IQ=180) in Munich, Niels Bohr (IQ=185) in
Copenhagen, and Erwin Schrödinger (IQ=190) in Zürich, during which time he became interested in how quantum
mechanics might be applied in his chosen field of interest, the electronic structure of atoms and molecules; also, in
Zürich, Pauling was also exposed to one of the first quantum mechanical analyses of bonding in the hydrogen
molecule, done by Walter Heitler and Fritz London; after which he became one of the first scientists in the field of
quantum chemistry and a pioneer in the application of quantum theory to the structure of molecules; his 1939 The
Nature of the Chemical Bond has been referred to as the “bible” of modern chemistry [4]; gets upgrade for, in 1989,
ripping apart Schrodinger's thermodynamic views on life (see: Note to
Chapter 6).

Chemical bond
See main: History of chemical bonding theory

Interestingly, and some might say astonishingly, in 1917, as an
undergraduate chemical engineering student, at Oregon Agricultural
College, Pauling was taught the Dalton-version of hook-and-eye bonding
model, which was the vogue description of bonds between atoms at the
time. Each atom had a certain number of hooks that allowed it to attach
The "hook and eye" atomic bonding model,
to other atoms, and a certain number of eyes that allowed other atoms
to attach to it. A chemical bond resulted when a hook and eye connected. the model that was taught to Pauling in 1917
as an undergraduate chemical engineering
Pauling, however, of course, wasn't satisfied with this archaic method
student at Oregon Agricultural College.
and looked to the newly-emerging field of quantum physics for a new
method. [2] By 1932, Pauling had developed the hybrid orbital model of chemical bonding and his famous 1939
textbook The Nature of the Chemical Bond, which he interestingly dedicated to Gilbert Lewis, would go on to become
referred to as “Bible of modern chemistry”.

What is life?
In opening to his biochemistry chapter of the 1970 edition of his General Chemistry, Pauling asks the following: [3]
“What is it that distinguishes a living organism, such as a man or some other animal or a plant, from an inanimate
object, such as a piece of granite?”
In response to this question, in a somewhat ambivalent manner, he answers that it must have internal metabolic
reactions and the capacity for reproduction. He then abjures from this position, in some sense, by bring up the
question of whether or not the virus (or virus molecule) is alive? He comments on this:
“If we were to define a living organism as a material structure with the power of reproducing itself, then we would
include the plant viruses among the living organisms. If, however, we require that living organisms also have the
property of carrying on some metabolic reactions, then the plant viruses would be described simply as molecules,
with molecular weight of the order of magnitude of 10,000,000, that have a molecular structure as to permit them to
catalyze a chemical reaction, in the proper medium, leading to the synthesis of molecules identical with themselves.
The giant virus particles or molecules may be described as aggregates of smaller molecules, tied together in a definite
way.”
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This teetering point of view, as we see, is leaning towards the defunct theory of life position: namely that when one
starts to view all animate things as large molecules with molecular weights that obey stoichiometry the premise of
defining a molecule as being "alive" becomes unwieldy to the point of being untenable following prolonged
introspection. In other words, if Pauling were to have arrived at the human molecular hypothesis and envisage
humans "simply as molecules", as he says, or "human molecules", the above statement could be rephrased as:
“[Humans can] be described simply as molecules, with molecular weight of the order of magnitude of (add), that have
a molecular structure as to permit them to catalyze a chemical reaction, in the proper medium, leading to the
synthesis of molecules identical with themselves.”
This, however, might have been too big of a jump for 1970.

Praise | Tribute
The following are notes of praise and or tribute:
“By virtually any standard of measure, Linus Pauling ranks as one of the most-influential and celebrated scientists of
the twentieth century. Pauling’s The Nature of the Chemical Bond, in its three editions and numerous translations, is
the most cited scientific book of all time.”
— Zeleck Herman (1997), “Force of Nature: the Life of Linus Pauling: Linus Pauling in His Own Words” [5]
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Paulson, William
In hmolscience, William R. Paulson (1955-) is an American literature theorist noted, in
literature thermodynamics, for 1998 analysis of two cultures stylized thermodynamics
books in literature.

Overview
In 1988, Paulson, in his The Noise of Culture: Literary Texts in a World of Information,
used a mix of thermodynamics and information theory to analyze information and
noise in themes of various novels and stories. [1] Paulson begins by citing English
physicist C.P. Snow’s famous 1959 lecture on division of “the two cultures”, divided
between those who have an understanding of the second law and those who have read
a work of Shakespeare, as a motif for his following chapters, and goes on to discuss
topics such as the second law, negentropy, nonequilibrium thermodynamics, closed
systems, among others, in relation to information theory. Paulson comments, for
instance, on French philosopher Michel Serres' use of thermodynamics and
information theory in his 1980 Le Parasite, a work which uses fable to explore how
human relations are identical to that of the parasite to the host body.
Paulson’s book, in human thermodynamics education, of note, is used as reference material for an English 4342.001
course called "Literary and Narrative Theory", taught by American literature thermodynamicist Bruce Clarke at Texas
Tech University. [2]

Education
Paulson completed his undergraduate work Rockford College. He received his MA and PhD (1981) from Princeton
University.

References
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PE
In dating systems, PE, short for “printing era”, as
compared to modern era (ME), is an hmolscience
dating system, according to which the year zero (0
PE), the start of the knowledge revolution, is
assigned to the year of the invention of the
Guttenberg printing press, by German inventor
Johannes Gutenberg, which occurred in the year
1450 AD, in the Anno Domini dating system.
Years before printing era (PE) are referred to as
“Before Printing” (BP) era years.

Epicurus | 1417
Alternative to the assignment of 1450 to the start
of the modern era (or 1642 Newton birth as start),
American Historian Stephen Greenblatt contends,
in his discussion of the Epicurean swerve, how
Florentine-Roman Latin manuscripts scholar Poggio
Bracciolini's Jan 1417 discover of the then known
only surviving copy of Lucretius’ 55BC On the
Nature of Things, is what launched the modern era,
the Renaissance, and modern science. [10] Poggio’s Top: Gutenberg depicted taking the first proof off his printing press.
find is summarized as follows: [11]
(Ѻ) Bottom: the BP (before printing) / PE (printing era) "printing era
dating system", based on the year of the invention of the Gutenberg
printing press, introduced in 2012 (562 PE) by American
“One of Poggio's finds that has become especially
electrochemical engineer Libb Thims. [1]
famous was, in January 1417, in a German
monastery (never named by Poggio, but probably
Fulda), the discovery of the only manuscript of Lucretius's De Rerum Natura known at the time. Poggio spotted the
name, which he remembered as quoted by Cicero. This was a Latin poem of 7,400 lines, divided into six books, giving
a full description of the world as viewed by the ancient Greek philosopher Epicurus. It has been translated as On the
Nature of the Universe (Oxford World's Classics). The manuscript found by Poggio was not preserved, but he sent the
copy he had ordered to Niccolo Niccoli, who made a transcription in his beautiful book hand (the creator of italic
script), which became the model for the more than fifty other copies circulating at the time. Poggio complained that
Niccoli didn't return his original copy for 14 years! Later two 9th-century manuscripts were discovered, the O
("Oblongus", ca. 825) and Q ("Quadratus") codices, now kept at Leiden University.”

(add discussion)

Dating system | Comparisons
The following are noted printing era geniuses (see: genius IQs), ordered by date of synthesis (birth) in the PE dating
system:
Genius

AD

PE

Leonardo da Vinci

1452-1519

2-69

Nicolaus Copernicus

1473-1543

23-93

Isaac Newton

1643-1727

193-27

ME

0-84
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Johann Goethe

1749-1832

299-382

107-190

Albert Einstein

1879-1955

429-505

237-313

Stephen Hawking

1942-

492-

300-

Christopher Hirata

1982-

532-

340-
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where are a different breed of geniuses, in some sense, as compared to before printing (BP) geniuses, as the amount
of known information tended to increase.

Cosmological reference point
The start of the PE dating system is cosmologically assigned to the day after the winter solstice six years prior exactly
to the 23-documented passing of Haley’s comet, which occurred on June 9th, 1456 AD, as shown below:

and in which the year 1 BP(1449 AD) occurred the year prior, counting backwards, similar to the years BC. [1] The
BP/PE dating system is thus a modern hmolscience, non religio-mythology based, upgrade to the older AD, or “Anno
Domini”, or “Year of our Lord”, Western culture dating system.

Etymology
English physicist Isaac Newton (1643-1727) (193-277 PE) was one of
the first prominent researchers in this area, albeit research done
incognito, and he would objectionably not label years as AD, but
instead used AC (Anno Christum), signifying is objection to the
argument of the existence of the trinity, namely his view that a person
Left: English physicist Isaac Newton, in the 18th named Jesus may have existed, may have been the son of God, and
century, objected to the label "AD", based on his may have been christened or arisen, but definitely was not the ‘Lord’
objection to the existence of the trinity, and
or God. [2]
would use "AC", or Anno Christum, in its place.
The BP/PE Guttenberg dating system was introduced in the
2012 manuscript Purpose? (in a Godless universe) by American
electrochemical engineer Libb Thims, based on the fact that the current BC/AD dating system is a baseless system,
namely based on the birth (0 AD) (1450 BP) or synthesis of the religio-mythological figure of the god/person named
Jesus Christ, and hence Christianity a "Ab-Ra-ham-ic" faith which, in turn is based or rather a
transmogrification/syncretism of the earlier religio-mythological figure of the Egyptian god Osiris and his god/son
Horus, as retold annually in the famous “Passion of Osiris” (2400-400BC) or “Passion of Christ” (300 AD-present), all
of which, Hinduism (a "B-Ra-hma-ic" faith) and Islam (an "Ab-Ra-ham-ic" faith) included, date back or rather
originated in the pre-Dynastic Egyptian era (4000 BC) sun (Ra) birth/death theory (Anunian theology/Ra mythology).
[3] To cite one dominant strong opinion on the matter, without further into prolonged discussion, the following is
French emperor Napoleon Bonaparte's educated views on matter of the existence of a religio-mythology figure of
Jesus Christ (Greek), a term which translates as "God Osiris-Horus Anointed" (Egyptian), as follows: [4]
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Hence, the use of a dating system based on the date of something that never existed, especially in a hard science
encyclopedia, a focused group within which fewer than 5 percent of which believe in the existence of god. The
following are the 1998 polled views of America's so-called leading or "greater" scientists, the members of the
National Academy of Sciences, on personal belief or disbelief on God and immortality: [2]
American National
Academy of
Sciences

Disbelief in
God

Disbelief
in
immortality

79%

76.3%

65.2%

69%

(1998)

Physical
scientists
(physicists and
astronomers)

Biological
scientists

Doubt

Doubt

(or agnosticism)

(or agnosticism)

of belief in
God

of belief in
Immortality

Belief
in God

Belief
in
Immortality

13.5%

7.5%

7.5%

32.3%

5.5%

7.1%

14.3%

15%

7.0%

7.9%

Mathematicians
Overall:

72.2%

76.7%

20.8%

23.3%

This 1998 data set can be combined with American psychologist James Leuba's 1916 and 1933 data sets to yield the
following plot, which show, according to extrapolative estimates, that currently about 5 percent of leading scientists
believe in the existence of God: [5]

The following is the circa 2000 (550PE) global distribution in beliefs:

World Religions Distribution
Ab-Raham-ic
faiths:
(53%)

B-Ra-hmaic faiths:
(19%)

Christia
nity
(33%)

Islam
(20%)

Judaism
(0.2%)

Baha’is
m
(0.1%)

Hindu
(13%)

Buddhi
sm
(6%)

Sikhism
(0.4%)

Jainism
(0.07%)

Mandaei
sm
(0.001%)
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Nonreligious/Ath
eist:
(15%)

Secular
(12.6%)

Otherreligions:
(13%)

New
Chinese Ethnic
Spiritist
religion
religions religions
s
s
(6.4%)
(4.2%)
(0.2%)
(1.7%)
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Atheist
(2.5%)

Confuci
ans
(0.1%)

Shintoi
Zoroastri
sts
ans
(0.05%
(0.005%)
)

Of which 72 percent, as shown above, are Anunian theology or Ra theology (Ab-ra-ham-ic/B-ra-hma-ic) based, i.e.
"Father Ra born of Nun" belief systems:

Hmolpedia, however, is a "thermodynamics" based belief system, hence the BC/AD dating system is congruent and in
need of reform—hence the new 2013 online introduced “BP/PE” dating system implementation in Hmolpedia
articles.
The BP/PE dating system was introduced
online, namely into the Empedocles article, on 14
Apr 2013, prior to Thims' 16 Apr 2013 lecture,
entitled “A Guidemap to Human Chemical
Thermodynamics: Goethe's Elective Affinities to
Human Free Energies”, in which he planned to
introduce Empedocles' circa 450 BC (1900 BP)
chemical aphorisms about people, as poetically
discussed in his On Nature; who, in turn, was cited
by German polymath Johann Goethe, in his 1809
(359 PE) physical chemistry based Elective
A gist learning curve chronology of the evolution of the BP/PE printing
era dating system, in terms of the citation building blocks of the some
Affinities; whom, in turn, were both cited by
German solid state physicist Jurgen Mimkes in his of the main founders of hmolscience, namely: Empedocles (On Nature,
450BC), Goethe (Elective Affinities, 1809) Mimkes ("Society as a Many
2000 (550 PE) article "Society as a Many Particle
Particle System", 2000), and Thims ("A Guidemap to Human Chemical
System": [6]
Thermodynamics"), who all, in turn, cited each other, progressively, in
a successive build up.

“This idea goes back to Empedocles of Acragas
(495-435 BC). In his book On Nature he explains solubility of wine in water by the attraction and love of relatives,
segregation of water and oil by the hate of enemies. J. W. Goethe (1749-1832) used this idea in his novel Die
Wahlverwandtschaften to demonstrate that human relations depend on the chemical laws of society.”

who, all three of which, are planned to be cited in the opening of Thims' 2013 (563 PE) lecture. [7] The EmpedoclesGoethe human chemical theory and modern version Mimkes-Thims human chemical thermodynamics theory are
"godless" belief systems; hence the use of a god-based dating system in a godless belief system is antithetical and
thus directly opposed or contrasted; mutually incompatible. The BP/PE dating system is a patch solution to this
inconsistency problem. On 15 Apr 2013, the BP/PE dating system began to be introduced online into a few Hmolpedia
articles, namely: Empedocles, Isaac Newton, Johann Goethe, Libb Thims, Jurgen Mimkes, and Napoleon Bonaparte.

Anno Domini dating system
The Anno Domini dating system was devised in 525 AD (925 BP) by Dionysius Exiguus to enumerate the years in his
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Easter table. His system was to replace the Diocletian era that had been used in an old Easter table because he did
not wish to continue the memory of a tyrant who persecuted Christians. The last year of the old table, Diocletian 247,
was immediately followed by the first year of his table, AD 532. When he devised his table, Julian calendar years were
identified by naming the consuls who held office that year—he himself stated that the "present year" was "the
consulship of Probus Junior", which was 525 years "since the incarnation of our Lord Jesus Christ". Thus Dionysius
implied that Jesus' Incarnation occurred 525 years earlier, without stating the specific year during which his birth or
conception occurred. [2]

Etymology
See main: BP article (for full etymology)

The BP/PE dating system was conceived in 2012 by American electrochemical engineer Libb Thims. [1] On 15 Apr
2013, the BP/PE dating system began to be introduced online into a few Hmolpedia articles, namely: Empedocles,
Isaac Newton, Johann Goethe, Libb Thims, Jurgen Mimkes, and Napoleon Bonaparte.

Quotes
The following are relevant quotes:
“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 (c.1990) (Ѻ)

“Since, we are looking at the history of God from the Jewish and Muslim as well as the Christian perspective, the
terms ‘BC’ and ‘AD’, which are conventionally used in the West, are not appropriate.”
— Karen Armstrong (1993) (542 PE), A History of God [9]
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In human chemistry, Paul Peachey (1918-2012) was an American writer note for 2001
Leaving and Clinging, wherein he employs Christianity themed molecular sociology to
discuss bonding socially.

Overview
In 2001, Peachey, in his Leaving and Clinging, outlines views on the pair-bond as a
“human molecule” as found in his book Leaving and Clinging, containing chapters on
topics such as the psychodynamics of the pair bond and the marital bond as the human
molecule. [1] Peachey seems to cull many of his ideas on human bonding and human
molecules from American sociologist Robert Nisbet, whom he quotes often, for
example: [2]
“It should be obvious that family, not the individual, is the real molecule of society, the
key link of the social chain of being. The family [is] the societal germ or ‘molecule’ that
Nisbet proclaims”.
In another instance, he states:
“The family is the social molecule, it is not the first instance because it produces and socializes the young, but
because it is the cradle of covenanting freedom. The often life-long trauma experienced by children of divorces
testifies to the germinal (or molecular) significance of pair-bonding in the creation of the human.”
Most of his reasoning seems, however, to be used in loose metaphor. Below is one example:
“To put the matter metaphorically, only when the family molecule begins to dissolve into individual atoms can the
rational reconstruction or resynthesis that we call modernization be undertaken.”

Religion
Much of Peachey’s writing, to noted, is soaked-through with discussions on Christianity, particularly it seems with his
theory that the marital bond has some sort of divine significance to it. The following is his associate American pastor
Harvey Yoder’s 2012 obituary synopsis of his divine marital bond theory: [3]
“One of our common interests was the state of marriage and the family, both in the church and in society as a whole.
I was especially interested in one of his most recent books, Leaving and Clinging, the Human Significance of the
Conjugal Union. Here he makes the case that we humans are created to experience marital bonds that are even
stronger than our blood family ties. Because of the universal taboo against incestuous relationships, we leave our
parents and “cleave” to our spouse in order to form a united pair—for purposes of perpetuating the race and passing
on our values and way of life. I was especially intrigued by how this sign of divine wisdom results in each generation
developing new ties with others, creating a network of societal bonds that would never happen if families procreated
with their immediate kin. This means makes forming strong marital bonds extremely important for nurturing stable
families. We can’t have the latter without stable forms of the former.”

Education
Peachey states that he began writing after his academic retirement in 1987.
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In hmolscience, Arthur Peacocke (1924-2006) was an English biochemist-turnedtheologian noted, in religious thermodynamics, for his 1983 to 1995 publications on an
effort to do a Teilhardian-like reformulation of theology using dissipative structures
theory as an ontic opening.

Overview
In 1983, Peacocke, in in the context of biological thermodynamics, wrote a textbook on
the thermodynamics of biological complexity. [1] In 1984, Peacocke, in his Zygon article
“Thermodynamics and Life”, attempted to used Ilya Prigogine, and his order through
fluctuations theory, as an ontic opening to sneak god into the picture; the abstract of
which is as follows: [2]
“The basic features of thermodynamics as the ‘science of the possible’ are outlined
with a special emphasis on the role of the concept of entropy as a measure of
irreversibility in natural processes and its relation to ‘order’, precisely defined. Natural
processes may lead to an increase in complexity, and this concept has a subtle
relationship to those of order, organization, and information. These concepts are analyzed with respect to their
relation to biological evolution, together with other ways of attempting to quantify it. Thermodynamic
interpretations of evolution are described and critically compared, and the significance of dissipative structures, of
‘order through fluctuations’, is emphasized in relation both to the evolutionary succession of temporarily stable
forms and to kinetic mechanisms producing new patterns.”
In 1995, Peacocke, in his "Chance and Law in Irreversible Thermodynamics, Theoretical Biology, and Theology", used
Prigoginean thermodynamics to reconcile evolution and Christianity, intertwined with arguments about chance. [3]
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Pearson, Karl
In chnopsology, Karl Pearson (1857-1936) (IQ=185±) was an English mathematicianphysicist, philosopher, lawyer, statistician, evolutionist, Germanic literature scholar,
noted for his 1885 lecture "Matter and Soul", wherein he puts the extrapolate down
argument in the form of an Aunt Sally in regards to consciousness and life (as a
mechanism), supposedly, arisen from "dead mechanism", and for his 1892 book
Grammar of Science, the first book read in German physicist Albert Einstein's 1902
"Olympia Academy" study group, which expands on the former in regards to what
physics has to say about life.

Consciousness
In his 1885 "Matter and Soul" lecture, Pearson, aged 28, gives us the following very
telling argument, wherein he puts the extrapolate down argument in the form of an
Aunt Sally in regards to consciousness and life (as a mechanism), supposedly, arisen
from "dead mechanism": [3]
“But I fancy one of you objecting: This may be very true, but it neglects the fundamental distinction between matter
and life, namely the phenomenon of consciousness. Very good, my dear sir, let us endeavour to analyse this
phenomenon of consciousness, and see whether denying consciousness to matter may not be just as dogmatic as
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asserting that matter possesses it. Now let me ask you a question: Do you think I am a conscious being, and if so,
why? The only answer you can give to that question will be agnostic. You really do not know whether I am conscious
or not. Each individual ego can assert of itself that it is conscious, but to assert that that group of sensations which
you term me is conscious, is an assumption, however reasonable it may appear. For you, sir, I and the rest of the
external world are automata, pure bits of mechanism; it may be practically advisable for you to endow us with
consciousness, but how can you prove it? You will reply: I see spontaneous actions on your part, similar to those I can
produce myself. I am compelled by analogy to endow you with will and consciousness. Good! you argue by analogy
that I have consciousness; you will doubtless grant it to the animal world; now you cannot break the chain of analogy
anywhere till you have descended through the whole plant world to the simple cell, there you find apparently
spontaneous motion and argue life—consciousness. Now I carry your argument a step further and tell you that I find
in the ultimate atom of matter most complex phases of motion and capacity for influencing the motion of others. All
these things are to me inexplicable. They appear spontaneous motion; ergo by analogy, dear sir, matter is conscious.
Now the only thing, which I am certain is conscious, is my own individual ego; I find nothing, however,
more absurd in the assertion that matter is conscious, than in the assertion that the simple cell is
conscious, or working upwards that you are conscious. They are all at present unproven assertions. That matter is
conscious is no more nonsense than that life is mechanism; possibly some day, as the human intellect develops with
the centuries, we may be able to show that one or other of these statements is true, or more probably that both are
true.”
Excellent argument indeed! This is one of the stepping stones to the defunct theory of life position. Pearson’s “Matter
and Soul” lecture, to note, seems to have been a reaction against English statesman William Gladstone’s sparkcontroversy article “Dawn of Creation and of Worship”, published the month prior, which was an aggressive attempt
to simultaneously discredit what Gladstone called “solarism”, or a solar myth origin to all religions, and to defend the
book of Genesis in modern scientific terms. [4] The article spurred on what came to be called "Gladstone-Huxley
controversy", in that Thomas Huxley jumped into the debate on the side of science.

Overview
Pearson was a mathematician (Cambridge third wrangler), physicist, philosopher, lawyer, statistician, evolutionist,
Germanic literature scholar, and Goethean-style polymath, whose learning philosophy is summarized quite well in his
first book (of 67+ to follow) the 1880 The New Werther, which opens to discussions of Goethe (IQ=230) and the
following:
“What is this word ‘life’ for him who has only existed in order to hand down his name to posterity in the footnotes of
a classic or as an inventor of an integral. [To answer this question] I rush from science to philosophy, and from
philosophy to our old friends the poets; and then, over-wearied by too much idealism, I fancy I become practical in
returning to science. Have you ever attempted to conceive all there is in the world worth knowing — that not one
subject in the universe is unworthy of study? The giants of literature, the mysteries of many-dimensional space, the
attempts of Boltzmann (IQ=195) and Crookes to penetrate nature's very laboratory, the Kantian (IQ=180) theory of
the universe, and the latest discoveries in embryology, with their wonderful tales of the development of life — what
an immensity beyond our grasp! … Mankind seems on the verge of a new and glorious discovery. What Newton
(IQ=215) did to simplify the planetary motions must now be done to unite in one whole the various isolated theories
of mathematical physics.”
His 1892/1900 Grammar of Science, digs into aspects of the defunct theory of life (e.g. “there is no single sense
impression which can be said to be that of life”), relativity, and the issue of irreversibility in nature, via his very unique
discussion of a superluminal relativistic Maxwell's demon (Filon-Pearson demon), that can watch evolution in reverse,
among other deep topics, and was the first required reading book of Albert Einstein's (IQ=220) so-called Olympia
Academy intellectual club.

Grammar
In his opening chapter on life, Pearson states:
“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. In the course of the investigation we have
had occasion to call in question several of the notions commonly associated with these physical concepts; we have
seen that in speaking of matter and force much of our current language requires to be remodeled for scientific
purposes.”
A recent example of such language remodeling is the 2012 introduction of the term "chnopsology" as a replacement
term for biology. The following are noted quotes from Pearson's Grammar of Science:
“One system of planetary gravitation is accepted throughout the civilized world, but more than a dozen distinct
theological systems and almost as many philosophical systems hardly suffice even for our own country.”
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Life theory | Defunctness
A few example quotes of Pearson's attack on the theory of life include:
“There is no single sense impression which can be said to be that of life.”
“How, therefore, we must ask, is it possible for us to distinguish the living from the lifeless if we can describe both
conceptually by the motion of inorganic corpuscles?”
Citing the earlier ideas of Lloyd Morgan, Pearson states:
“Those who believe that the organic has been developed from inorganic, that living has proceeded from dead
‘matter’ [dead matter], may then assert that there must be in matter ‘something-which-is-not-yet-life-but-whichmay-develop-into-life’ (see: half-alive theory), and may fitly term this side of matter supermateriality.”

Superluminal relativist Maxwell’s demon
See main: Filon-Pearson demon; Scientific demon,

The second edition (or possibly the third edition), quite interestingly, contains and appendix section note “On the
Reversibility of Natural Processes”, wherein Pearson discusses a "relativistic" conceptualized Maxwell's demon that
can travel away from the earth at a speed greater than that of light and observe history in reverse. Pearson states
that this conception of historical change and of time as a problem in relative motion was suggested to him by Frenchborn English mathematical physicist Louis Filon.

Edition
In the expanded 1900 second edition, Pearson added on two chapters on the numerous inconsistencies resulting
from the collision of physical science with biological science, citing the theories of Lloyd Morgan, among others,
resulting to outline what would eventually come to be known, in the 21st century, as the defunct theory of life. [1] In
the 1911 third edition, Pearson expanded further, dividing the book into two separately published parts, in the
second of which, as he states, “there is much also to be added to the chapters dealing with living forms, where
progress in the last ten years has been as great as in the physical branches of science.

Other
In the 2005 book Karl Pearson: the Scientific Life in a Statistical Age, American social science historian Theodore
Porter discusses some of the reactions to the Christian apologetic stylized paradoxical philosophy of Peter Tait and
Balfour Stewart. [2]

Quotes
The following are related quotes:
“Even the prolific Leonhard Euler (IQ=195), whose collected works are still being published more than two centuries
after his death, falls short of Pearson in sheer volume—a moderate collection of his works occupies 5 feet of shelf
space”
— Stephen Stigler (2008)
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Pearson, Marina
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In hmolscience, Marina Pearson (c.1975-) is an English [?] self-help divorce specialist
author, consultant, and speaker note for her 2013 Goodbye Mr. Ex, wherein she mixes
together new age / fringe theory topics, such as energy vibration theory, energy fields,
law of attraction, etc., with semi-scientific terms and concepts, such as: flow, sexual
energy, feminine energy, male energy, citation to the first law of thermodynamics, etc.,
and citation to thinkers such as Ralph Emerson, and Empedocles style, thermal word
themed chemical aphorisms.

Boiling water analogy / metaphor
The following is Pearson's Empedocles chemical aphorisms stylized first law of
thermodynamics based boiling water analogy of human characteristics change per
chemical transformation via heat input, in respect to changes in "characteristics" of
people:

(add discussion)

Keys
Pearson, her boiling water metaphor sketch and soul
mate and first law speculations, were found, on 21
Sep 2014, via the search key: “soul mate” +
thermodynamics (Ѻ), per attempts to find
Alex Trost and Vadim Kravetsky’s 2014 search key (Ѻ) return for
publications on thermodynamic theories of
“soul mate” and thermodynamics; though, to note, it is barely
Aristophanes split human theory.

Quotes

discernible how they make this connection, as the authors seem to
be but top 100 list makers, of random lists?

The following are example quotes:
“You are made up of energy and human beings are made up of energy, people and the aspects you miss about them
are in fact in your life 24/7, meaning that somebody else in your life now expresses these traits.”
— Marina Pearson (2013), Goodbye Mr. Ex (pg. 166)

See also
● Debonding | Diane Vaughan | Uncoupling
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Pearson, Ronald

3748

Hmolpedia

In hmolscience, Ronald D. Pearson (c.1933-), published as as "Ron Pearson", is a
mechanical engineer and thermodynamics lecturer noted, in cessation
thermodynamics, for his 1990 big bang rejecting ‘intelligent ether’ theory of continued
consciousness after death, a seeming mixture of woo woo physics, new age, and fringe
science.

Overview
In1984, Pearson rejected big bang theory as being a violation of the conservation of
energy. [1] In 1990, Pearson, in his Intelligence behind the Universe, introduced his
‘intelligent ether’ theory of continued consciousness after death. [2] Pearson’s theory
is rather obscure and convoluted to read, as evidenced by the fact that his theory has
been rejected by most of the scientific community; throwing out benchmarks of
physics, such as constant speed of light, relativity, the cosmological constant, etc., and
instead utilizing the invention of numerous types of hypothetical energies, e.g. 'positive
and negative primaries', 'breeded energies', etc., said to existed and interacted at the
start of the universe, along with other mathematical contrivances.
Concerning death and what happens when you die, Pearson postulates the existence of an “intelligent ether” or
Iether, said to be found throughout the universe, whereby the mind is not brain function but rather isolated regions
of the Iether as separate from the matter portion of the mind, and that after death, the Ieather lives on to interact
with new constructs of matter in the universe at different frequencies. In 2005, Pearson explained how a person lives
on after death as follows: [3]
“If true a ‘supermind of space’ could create a whole set of matter-systems all co-existing in the same space but tuned
to different quantum-wave frequencies. Then fragments of the supermind structure, the ‘sub-minds’, could only tune
into one matter-system at a time. Consequently the only reality apparent at any one time would be the one to which
a sub-mind is temporarily tuned. When that matter-system became outworn, this sub-mind, being part of the
structured sub-quantum fluid, would simply tune into one of the remaining matter-systems and continue to survive.
On this basis our brains could well be mere interfacing mechanisms needed to enable the real minds to pilot the
body. No justification can exist any longer in postulating that, of necessity, consciousness vanishes on brain death.”
Pearson also, supposedly, shows how dark energy relates to the survival of consciousness.

Education
Pearson completed a BS in engineering and a “C.Eng.M.”, in mechanical engineering, then in 1958 invented a
prototype gas wave turbine, then became an lecturer in thermodynamics and fluid mechanics, retiring prior to 2000,
and switched to physics. [4]
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Peace
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In terminology, peace (TR=84) is []

Theories | Overview
In 1936, American historian Charles Beard, in
his The Devil Theory of War, according to
Morris Zucker, aimed to scorn the utopian
forever peace theorists. [1] In 1967,
Norwegian sociologist Johan Galtung
published his Theories of Peace: a Synthetic
Approach to Peace Thinking, which presents
the results of a year-long funded project to
develop an “entropy/energy theory of
peace”. [2] In 1971, American writer John
A Google-generated definition of peace as freedom from disturbance or
Garcia, in his The Moral Society, penned a
cessation from war or violence.
Teilhardian-conceptualized theory wherein
he theorized about peace entropically; the following being an example section: [3]
“The evolutionary force driving man toward ever-greater mind causes him to seek ever-greater awareness. The
entropic force drives him toward matter and causes him to seek ever-greater peace and tranquility. Tension is
produced by an unpredictable and uncontrollable environment. Man, in an effort to adjust to both the entropic and
the evolutionary forces, relieves his tension by deluding himself into believing he is aware when he is not. He
deliberately avoids the tension of the evolutionary force by destroying his feedback. Without feedback the game of
life cannot be won.”
(add discussion)
In 2012, American hobbyist researcher Kurt Johnson, curator of the newly-launched SocialOrganizationPhysics.com,
was lecturing to local groups around the Chicagoland area on his “Physical Theory of Peace”, wherein he extolled his
agenda-loaded view that physical sciences can be used to eliminate war and find sustainable peace. [4] The entire
presentation, however, seems to be but a bloated diatribe on the motto that “if we can learn to fly” then “we can
learn to eliminate war”, largely inspired by his hero English railroad and aeronautical engineer George Cayley (17731857), but little to do with actual “physics” other than superficial namesake.

Quotes
The following are related quotes:
“The morning after Goethe's death, a deep desire seized me to look once again upon his earthly garment. His faithful
servant, Frederick, opened for me the chamber in which he was laid out. Stretched upon his back, he reposed as if
asleep; profound peace and security reigned in the features of his sublimely noble countenance. The mighty brow
seemed yet to harbor thoughts. I wished for a lock of his hair; but reverence prevented me from cutting it off. The
body lay naked, only wrapped in a white sheet; large pieces of ice had been placed near it, to keep it fresh as long as
possible. Frederick drew aside the sheet, and I was astonished at the divine magnificence of the limbs. The breast was
powerful, broad, and arched; the arms and thighs were elegant, and of the most perfect shape; nowhere, on the
whole body, was there a trace of either fat or of leanness and decay. A perfect man lay in great beauty before me;
and the rapture the sight caused me made me forget for a moment that the immortal spirit had left such an abode. I
laid my hand on his heart – there was a deep silence – and I turned away to give free vent to my suppressed tears.”
— Johann Eckermann (1832), day after Goethe’s reaction end (death) at age 82

“Elective Affinities—the famous novel by Goethe—is often considered, along with War and Peace [Tolstoy], the best
novel of the nineteenth century.”
— Francesca Santucci (2002) (Ѻ)

“Regarding the Dawkins scale I cannot easily place myself because I don't believe in a super natural entity that
designed and created the universe so I would be a strict 7. However my theory that there is a natural arrow of time
driving increasing order in the universe to a point where life becomes God like or my appropriately very stable (iron
instability arrow of time). I do, however, still believe in the long term effect of the 2nd law. So in terms of the classical
definition I am a strict 7. However I do think people are entitled to their belief as long as they are peaceful and
respect others belief so perhaps that drops me to a < 6. It's very interesting, thanks for showing this to me. I used to
be a strong 10 for fifteen years, but the effect of belief on human evolution and its production of scientific logic gave
it some limited justification. I am actually an atheist. My philosophy on God is as described by yourself a response to
free energy, so called islands of negative entropy and a 'future' evolutionary level of human consciousness not some
unsupportable metaphysical entity.”
— Mark Janes (2010), response to query (Ѻ) on Dawkins number
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“The only way I will rest in peace is if one day transgender people aren’t treated the way I was. Transgender needs to
be taught about in schools, the earlier the better. My death needs to mean something.”
— Leelah Alcorn (2014), suicide note, Dec 27; note: "rest in power" eulogy (Ѻ)
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Pecht, Friedrich
In existographies, Friedrich Pecht (1814-1903) was a German historical and portrait
painter, lithographer, and art writer noted for his 1863 “Goethe Gallery”, co-drawn
with Austrian-born painter German artist Arthur Ramberg (1819-1875), which contains
fifty steel engravings of the various people and characters in Goethe’s existence and in
his works, notably renditions of the characters: Eduard, Charlotte, and Ottilie from his
1809 Elective Affinities, with text description by Pecht.
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Peck, Morgan
In hmolscience, Morgan Scott Peck (1936-2005), known commonly as M. Scott Peck,
was an American psychiatrist noted, in religious thermodynamics, for his 1978 The
Road Less Traveled, where in he speculates on entropy, sin, evolution, and what seems
to be general meaning, leaning towards theology.

Overview
In 1978, Peck, in his The Road Less Traveled, a listing of attributes that make for a
fulfilled human being, with sections on the “miracle of evolution”, where he points out
evolution runs counter to the second law of thermodynamics, “entropy and the original
sin”, and the “problem of evil”, among others, speculating on how thermodynamics
relates aspects of human activity and spiritual evolution. [1] As to laziness, for example,
Peck argues that this is the action of the force of entropy. The following is a noted
quote: [2]
“The most striking feature of process of physical evolution is that it is a miracle. Given what we understand of the
universe, evolution should not occur; the phenomenon should not exist at all. One of the basic natural laws is the
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second law of thermodynamics, which states that energy naturally flows from a state of greater organization to a
state of lesser organization, from a state of higher differentiation to a state of lower differentiation. In other words,
the universe is in a state of winding down.”
In using the term "physical evolution", Peck meant to differentiate between the evolution of the body and "spiritual
evolution", both of which, as diagrammed by his two entropy triangles (below), are governed or acted on by the force
of entropy, in his view:

Peck entropy physical evolution triangle

Peck entropy spiritual evolution
triangle

Curiously, in a footnote to this presentation, Peck states: “the concept that evolution runs counter to natural law is
neither new nor original. I seem to remember someone I studied in my college days [1950s] stating, ‘Evolution is an
eddy in the second law of thermodynamics,” but I have unfortunately not been able to locate the reference. More
recently the concept has been articulated by Buckminster Fuller in his book And it Came to Pass—Not to Stay (New
York: Macmillan, 1976).” This quote, to note, does seem to be difficult to track down; a number of similar quotes date
to the 1950s. It could trace to the 1940 book Man on His Nature by English physiologist Charles Sherrington, who
discussed the second law, life, entropy, and eddies of energy. [4]

Education
Peck graduated from Friends Seminary in 1954, after which he received a B.A. from Harvard in 1958 and an M.D.
degree from Case Western Reserve University in 1963.
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Pedersen, Frode
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In human chemistry, Frode Pedersen (c.1980-) is a Norwegian literary theorist noted for
[]

Overview
In 2011, Pedersen, in his paper “Demonic Affinities: On Goethe's Die
Wahlverwandtschaften”, at the Bergen University literature chemistry conference
Literature and Chemistry: Elective Affinities, argued that:
“Goethe’s usage of the term ‘elective affinity’, culled from Bergman’s 1775 De
Attractionibus Electivis (German translation, 1785), referred to the tendency of certain
chemical species to form pairs. When extended to 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.”
In other words, Pederson attempts to argue that Goethe gathered parts of his chemical philosophy theory from the
natural philosophy of German philosopher Friedrich Schelling (1775-1854) (IQ=185-190), whom Goethe had invited to
Jena in 1798 where he stayed until 1803. Goethe, supposedly, appreciated the poetic quality of the Naturphilosophie,
reading Von der Weltseele. [2]

Education
Pedersen, currently, is an associate professor of linguistic, literary, and aesthetic studies at the University of Bergen,
Norway.
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Peer review
In science, peer review is a process by which new
theories and ideas undergo review and critique by
peers of that subject, typically in professional
journals.

Philosophical Transactions
In 1662, the Royal Society of London was formed,
with Robert Hooke being Curator of Experiments,
among other notables; and in 1665, German-born
Englishman Heinrich Oldenburg, who had
luminaries such as Oliver Cromwell, John Milton,
John Wilkins, and Robert Boyle in his circle, began
printing and distributing the society’s
correspondence in the form a news sheet called
the Philosophical Transactions. This was the first A 2013 factoid sheet (Ѻ) on peer review; showing, interestingly, that
so-called "journal of science".
only one of Albert Einstein's papers was formally peer-reviewed. The
In 1672, Isaac Newton had an account of his classic case of informal peer review would be the famous "Gibbs mailing
double prism experiments with light printed in
list" a detailed ordering of who Willard Gibbs sent each of his famous
papers to. [6]
the Philosophical Transactions, wherein he
showed how his work had showed that white
light is a mixture of beams of colored beams of light, and that these colors are not something that the prism adds to
the light, which overthrew the very basis of optics. Over the next four years, the Philosophical Transactions boiled
with controversy, amounting to ten critiques of Newton's letter and eleven counter from Newton. This tension of this
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first-ever "peer review" process was so great and previously before unheard of that having only recently been elected
to the Royals Society, less than fifteen months ago, Newton announced that he wished to withdraw—and not just
from the society but from all correspondence (Hooke having been Newton’s most aggressive antagonist during this
boiling). He wrote to society mathematician John Collins: [4]
“I suppose there hath been done me no unkindness, but I could wish I had met with no rudeness in some other
things. And therefore I hope you will not think it strange if to prevent accidents of that nature for the future I decline
that conversation which hath occasioned what is past.”
Newton never returned to the Royal Society, until after Hooke’s end (death) in 1703.

Early journals
In 1799, the famous Annalen der Physik (Annals of Physics) was launched; notable for publishing articles such as with
Albert Einstein's 1905 annus mirabilis (E=mc²) papers, as well as for infamously-rejecting noted articles such as Robert
Mayer’s 1841 paper “On the Quantitative and Qualitative Determination of Forces”, one of the first papers on the
conservation of energy (rejected by German physicist Johann Poggendorff).
In 1869, English astronomer Norman Lockyer became the founding editor of Nature, one the world’s current
premier scientific journal. 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 of common
descent.
In 1885, German physical chemist Wilhelm Ostwald published Lehrbuch der allgemeinen Chemie (Textbook of
General Chemistry), the first textbook on physical chemistry and in 1887, together with Dutch chemist Jacobus van't
Hoff, founded Zeitschrift für physikalische Chemie (Journal of Physical Chemistry) the first periodical in physical
chemistry. [2] In 1991, arXiv.org was launched by Paul Ginsparg, an electronic preprint review phase for scientific
papers; where currently, as of 2011, once accredited into the circle of accepted peers, users simply upload articles to
the site.

Affairs
Peer review towards the end of the 20th century seems to have become a bit of a unwieldy practice, by virtue of the
split and fracturing of specialties, as evidenced by the Sokal affair (1996), a hoaxed physics paper accepted to a
sociology journal solely via over-the-head jargon use and credential stature, and the Bogdanov affair (2002), a hoaxed
physics PhD and peer-review journal publication, where journal acceptance translated into PhD confirmation, where
professor knowledge on said subject no longer held sway. Irish physicist Philip Moriarty (during the 2009 MoriartyThims debate) referred to Thims' work on the thermodynamics, chemistry, and physics of human molecules as being
a Sokal affair.

Beta open wiki peer review
In 2011, the Journal of Human Thermodynamics (founded in 2005)
began using and testing a beta state open wiki review process, in
which inquiring-to-publish authors are required to first submit their
work to open public review in the EoHT beta wiki, where authors
are requested to obtain reputable feedback commentary (by at
least 3 peers) in the public discussion threads below each
submitted article, and to have their article edited and improved
based on feedback publically in the format of a public wiki page,
such that each change to the article is preserved in the wiki page
history archives.
The first to go through the process, Iranian-American chemical
engineer and fluid thermodynamics researcher Mohsen MohsenNia, whose article “A Thermodynamic Methodology for Evaluating
of Friendship Relations Stability” came under reviewed criticism
and attack from nine peers, commented:
The article icon and description for the first open
beta wiki peer review, which seemed to work out

“Thank you very much for entering my article into the beta review smoothly overall, with tensions and objections
process. I read the constructive reviewer’s comments and really I
quickly been voiced in threads and publicaly-posted
emails.
think the “beta review process” is interesting (Oct 31)” and “At
first, I would like to thank you and the reviewers for taking the time
and effort to review the manuscript. I would also like to thank the reviewers for their professional approach, detailed
evaluation and the valuable comments (Nov 20).”
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The article was published and the beta review process publicly archived. [5]

See also
● Thermodynamics journals
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Peirce, Charles
In hmolscience, Charles Peirce (1838-1914) (CR=5) was an American philosopher and
logician noted for []

Positivism
In 1868, Peirce, in a number of articles, supposedly, launched a systematic attack on
the basic tenets of positivism. [3]

Influence
Peirce was a noted influence to the 1910s work Swedish-born American philosopher
John Boodin. American thinker Charles Hansen’s 2004 The Technology of Love,
supposedly, offers a solution to some of the unfinished work of Peirce. [2] American
philosopher Matthew Segall discusses (Ѻ) Peirce’s work.

Quotes
The following are related quotes:
“It is a common observation that a science first begins to be ‘exact’ when it is quantitatively treated. What are called
the exact sciences are no others than the mathematical ones.”
— Charles Peirce (1878), On the Doctrine of Chances [1]
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Pelletan, Eugene
In hmolscience, Eugene Pelletan (1813-1884) was a French writer, journalist, and
politician noted for his 1863 “Address to the Cotton King” wherein he gives a fairly
cogent usage of the term “social chemistry” (“la chimie sociale”).

Overview
(add)

Religion
Pelletan was a deist freethinker, spiritualist; a progressive follower, supposedly, of the
views of Marquis de Condorcet.

Social chemistry | La chimie sociale
In 1863, Pelletan, in his “Address to the Cotton King”, section three, stated the
following:
La liberté seule a le don de création ; grâce à la liberté, la
république américaine fera explosion dans l'espace.
L'homme y gagnera le temps de vitesse. A peine le
douzième ou le quinzième fils d'un même père aura-t-il
touché l'âge de raison, qu'il attellera une charrette et la
chargera du bagage laconique d'un émigrant ; il
embrassera ensuite sa famille et il fouettera son cheval. -

The only freedom is the gift of creation; through
freedom, the American Republic will blast into space.
The man will gain the speed of time. Hardly the twelfth
or fifteenth son of the same father will he hit the age of
reason, he attellera a cart load of terse and baggage of
an emigrant; then he will embrace his family and he will
whip his horse.

Où ira-t-il ? Au grand Ouest. Quand il aura trouvé une
propriéte convenable sur le domaine commun, il
attaquera la forêt à coups de hache, il ensemencera la
clairière de maïs et y bâtira une cabane à la lisière. Le
jour où il aura un toit pour reposer sa tête, il pensera
que deux têtes y reposeront encore mieux ; sur cette
réflexion, il allumera sa pipe et retournera sur son bidet
au village de son enfance.

Where will he go? Much to the west. When he has found
a suitable propriéte on the common domain, he will
attack the forest with an ax, it will seed corn clearing it
and build a shack on the edge. The day he will have a
roof to lay his head, he will think that two heads are
better lie down; this reflection, he lit his pipe and return
on his pony to the village of his childhood.

Il y viendra chercher une compagne ; il épousera la
première venue. Il pourra mettre au hasard la main à la
loterie. Il y puisera toujours l'esprit d'ordre et de travail.
La vertu, voilà la dot de la jeune fille américaine. Quant à
l'autre dot, il n'en sera pas question. Comment vivront
les enfants ? Ils émigreront à leur tour

There will pick a mate; he married the first coming. It will
randomly put his hand in the lottery. There will always
draw the spirit of order and work. Virtue, that the dowry
of the American girl. As for the other dot, the fact will
not matter. How children will live? They migrate in their
turn

Sitôt que le pionnier aura reçu la bénédiction nuptiale, il
reprendra en compagnie de sa femme le chemin de sa
cabane ; mais il emmènera cette fois un mobilier et un
troupeau. Quelque temps après, le prédicant à cheval,
chargé de distribuer Dieu dans le désert, passera devant
une nouvelle ferme improvisée, et il verra un essaim de
marmots jouer au seuil de la porte sous l'arche
embaumée d'un rosier.

As soon as the pioneer receives the nuptial blessing, it
will resume in the company of his wife the way to his
cabin; but this time take furniture and a flock. Some time
later, the preacher on horseback, responsible for
distributing god in the wilderness, will pass before a new
improvised farm, and he will see a swarm of brats
playing threshold under the arch of a fragrant rose bush.

L'homme attire l'homme dans la chimie sociale, comme
la molécule dans un autre ordre de composition. Une
nouvelle cabane viendra chercher le voisinage de la
cabane déjà construite, par raison de sympathie en
même temps que de sécurité. Bientôt l'industrie
apportera son concours à l'agriculture ; le forgeron
allumera sa forge à côté de la ferme pour battre le soc
de la charrue, le charron suivra le forgeron et le
menuisier le charron, et ainsi de suite jusqu'au tailleur.
L'agriculture disperse, l'industrie concentre. Le village
naîtra de l'industrie. Ai je besoin de prédire le premier
monument public qu'on y élèvera sur l'épargne de la

The man attracts man in the social chemistry, as the
molecule to another order of composition. A new hut
will pick the vicinity of the already built cabin by reason
of sympathy along safety. Soon the industry will support
agriculture; the blacksmith turn his forge next to the
farm to beat the Ploughshares, the wheelwright and
blacksmith will follow the carpenter the wheelwright,
and so on to the tailor. Agricultural dispersed, the
industry focuses. The village will be born of the industry.
Do I need to predict the first public monument that will
rise on the savings of the town? It will always be the
school house.
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commune ? Ce sera toujours la maison d'école.
Et pourquoi non ? Le culte du pionnier protestant n'est-il
pas la Bible ? Sa piété n'est-elle pas la lecture ? La
première condition d'un citoyen libre d'un p ys libre
n'est-elle pas de savoir lire au moins son journal ? La religion remisera d'abord dans la salle de l'école ; mais, avec
le temps, elle aura sa demeure à part, une église
surmontée d'un campanille, et la cloche célébrera dans
le vent la naissance d'une nouvelle commune.

And why not? Is not the worship of the Protestant
pioneer not the Bible? His piety is it not reading? The
first condition of a free citizen of a free p-ys is it not at
least be able to read her diary? Religion remisera first in
the school hall; but over time it will dwell apart,
surmounted a campanille church and the bell in the wind
celebrating the birth of a new town.

Pour peu que la commune trouve une circonstance
locale sympathique à son développement, elle grandira
en quelque sorte à la baguette. Ce - n'était qu'un village,
la voilà petite ville, puis ville ordinaire, grande ville enfin,
métropole de cent mille âmes, que disje ? de quatre cent
mille âmes, et tout cela en une vie d'homme, sur un sol
où la veille encore le buffalo broutait en luberté.

As long as the town is a friendly local circumstances to its
development, it will grow in some way to the stick. It was a village, here a small town, and ordinary city, big
city finally metropolis hundred thousand souls, that
disje? four hundred thousand souls, and all that in a
man's life, on a floor where the day before the buffalo
grazed in luberté.

Que sera-ce donc lorsque la vapeur aura donné à la
civilisation américaine une âme à la taille de son audace
? Tout ce qu'elle fera désormais, . agriculture ou
industrie, elle voudra le faire à la mécanique, labourer à
la " , unécanique, moissonner à la mécanique. La surface
du sol tout entière ne - sera plus qu'une immense
machine haletante toujours au travail. L'Amérique du
Nord, armée de la puissance de la vapeur, mettra
l'impossible au défi et ira jusqu'à contrefaire le miracle.
Elle jettera, par exemple, un chemin de fer de mille
lieues en reconnaissance, et la locomotive, emportée à
travers l'immensité du vide, appellera éperdûment d'un
coup de sifflet le fantôme encore enfoui des villes
futures, et ces villes sortiront de terre à ' l'appel de la
vapeur et prendront place au soleil.

What will it be when the steam has given to American
civilization soul to the size of its audacity? All she will do
now,. agriculture or industry, it will want to do the
mechanics, the plow, "unécanique, mechanical
harvesting The surface of the whole soil. - will be a huge
machine panting still working North America. Army of
steam power, will not go up to the challenge and forge
the miracle. She lay, for example, a thousand miles of
railway in recognition, and the locomotive, carried
through the immensity of empty, desperately called a
whistle ghost still buried future cities, and these cities
will come out of earth appeal of steam and take place in
the sun.

(add discussion)
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Penrose, Roger
In hmolscience, Roger Penrose (1931-) (CR:23) is an English mathematical physicist
noted, in human thermodynamics, for his 1974 to 2005 work on entropy applied at the
particle physics level, human level, and level of the universe.

Overview
In 1974, Penrose, in a series of papers, applied the second law to the universe as a
whole; specifically, he estimated the entropy or disorderliness of the observable
universe, finding it to be fantastically small compared with what it theoretically might
be. [4] In 1979, Penrose formulated his influential Weyl curvature hypothesis on the
initial conditions of the observable part of the universe and the origin of the second law
of thermodynamics. [2] In 1989, Penrose, in his The Emperor’s New Mind, argued that
each individual person (see: human entropy) is a "configuration of tiny entropy" as
follows: [1]
“We ourselves are configurations of ridiculously tiny entropy.”
In contrast to this physics-based postulate, however, in his book Penrose predominately argues that the known laws
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of physics are inadequate to explain the phenomenon of human consciousness. In 2004, Penrose, in his The Road to
Reality, stated the second law, under the stipulation of a positive cosmological constant, as follows: [3]
“Entropy per baryon tends so increase relentlessly and stupendously with time.”
A baryon, to note, is a composite particle made up of three quarks (as distinct from mesons, which comprise one
quark and one antiquark). The most familiar baryons are the protons and neutrons that make up most of the mass of
the visible matter in the universe. Electrons (the other major component of the atom) are leptons. As quark-based
particles, baryons participate in the strong interaction, whereas leptons, which are not quark-based, do not. [5]
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Pentland, Alex
In hmolscience, Alex Paul Pentland (1952-), commonly known as “Sandy”, is an
American computational social scientist, organizational engineer, and mobile
information systems pioneer, as he defines himself, noted for his 2000s to present
work in the field of what seems to be "computational evolutionary psychology", pure
and applied, or the use of computer and digital technology to study unconscious social
behavior behind conscious action and decisions, in a Mark Buchanan-conceived social
physics like style; similar to the way an entomologist studies the behavior and social
meaning of wiggle dance of the honey bee, some of which resulting in his 2008 Honest
Signals: How They Shape Our World and his 2014 Social Physics: How Good Ideas
Spread—the Lessons from a New Science. [1]

Overview
In the 1990s, Pentland was working on wearable computer technology.
In the 2000s, building on the work of thinkers such as John Gottman (marital micro-interaction video recordings),
Robin Dunbar, and Steven Pinker, Pentland was running a “Human Dynamics” group (see: human dynamics) at MIT
Media Labs, about which in 2006 he commented: [2]
“Together with my research group, I have built a computer system that measures a set of nonlinguistic social signals,
such as engagement, mirroring, activity, and stress, by analyzing ‘tone of voice’ over one-minute periods. We are
examining some of the most important interactions a human being can have: finding a mate, getting a job,
negotiating a salary, finding one’s place in one’s social network. These are activities for which we prepare
intellectually and strategically, sometimes for decades, and yet the largely unconscious social signaling that occurs at
the start of the interaction appears to be more predictive of its outcome than either the contextual facts. I suspect
but cannot prove [that] a very large part of our behavior is determined by mainly unconscious social signaling, which
sets the context, risk, and reward structure within which traditional cognitive processes proceed.”
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Pentland presently runs what he refers to as a “Social Physics” group,
associated with the Human Dynamics Lab at MIT Media Lab, the focus
statement of which is as follows: [3]
“How can we create organizations and governments that are cooperative,
productive, and creative? These are the questions of social physics, and they
are especially important right now, because of global competition,
environmental challenges, and government failure. The engine that drives social
physics is big data: the newly ubiquitous digital data that is becoming available
about all aspects of human life. By using these data to build a predictive,
computational theory of human behavior we can hope to engineer better social
systems.”
The 2014 logo for Pentland's Social
Physics group at MIT Media Labs. [3]

Pentland here seems to be after some type of future computational data
collection based system of applied social engineering. Pentland's group here, also, to note, seems to have cursory
similarity, thematically, in respect to data collection, to the 1950s “Social Physics” group run by physicist John Q.
Stewart at Princeton (see: social physics school and Princeton Department of Social Physics); though, to clarify,
Stewart's group was more "pure", whereas Pentland's group seems to be but a study of the new data of mobile
information age, at present.

Education
Pentland completed his BGE at the University of Michigan in 1976 and his PhD in 1982 with a dissertation on “The
Visual Inference of Shape: Computation from Local Features” at MIT.
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Penzias, Arno
In science, Arno Penzias (1933-) is a German-born American physicist noted for his
1964 co-discovery, working with Robert Wilson at Bell Labs, of cosmic microwave
background radiation, the first evidence of a big bang universe.

Religion
Penzias is a conservative Jew, who believes in the existence of god, but says he
constantly wrestles with this existence; believes that the Jews were the chosen people;
that Moses was real; the following are few example quotes:
“The best data we have are exactly what I would have predicted had I nothing to go on
but the first five books of Moses, the Psalms and the Bible as a whole.”
— Arno Penzias (c.1978), commentary on big bang theory [1]

“Religion is that which we know beyond what we can prove.”
— Arno Penzias (1994), Interview [3]

“The thing I wrestle with at all times is the reality of god.”
— Arno Penzias (1994), Interview [3]

“I think the word ‘god’ is meaningful in that I would like to believe in a purposeful world. Purpose implies an ‘owner’
of that purpose and I think that god is the owner of the purpose of the world. By looking at the creation one can infer
purpose. Nature, blind nature, is driven by chance, by the laws of probability which revolve around what one would
call the second law of thermodynamics. For example, if you were to put a pinch of salt in one part of a boiling kettle
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of soup, sooner or later that salt would end up dispersed throughout. In other words, it would reach the most
disordered possible state. Nature, through random chance, seeks disorder. Life, on the other hand, somehow works
against that; it organizes, makes things orderly. If we go out and we see a forest of trees and all of a sudden the trees
are plated in a row of equal spaces, we would see purpose. Order implies purpose. Once we look at the purpose, we
can, then, go one step further, and say something about the engine of that purpose and the owner of that purpose. If
there are a bunch of fruit trees, one can say that whoever created these fruit trees wanted some apples. In other
words, by looking at the order in the world, we can infer purpose and from purpose we begin to get some knowledge
of the creator, the planner of all this. This is, then, how I look at god. I look at god through the works of god’s hands
and from those works imply intentions. From these intentions, I receive an impression of the almighty.”
— Arno Penzias (1994), response to question about the meaning of the world ‘god’, to him, as a concept or mathematical formula
[3]

Penzias believes, in short, that the evidence of order in the universe implies purpose, which in turn points to
someone who creates it, therefore god, in Penzias’ view, is the “owner” of the world’s purpose.
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External links
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People are chemicals
In phrases, people are chemicals, akin to “people are
molecules”, refers to the view that humans are types of
evolved, metamorphosized, animated or powered "chemicals".

Overview
In 1809, Goethe, in his Elective Affinities, via his implicit human
chemical theory, discussed, via dialogue, between the three
main characters: Charlotte, Eduard, and the Captain, the
premise that humans defined as chemicals, evolved or
"metamorphosized" over time. In 1910, Thomas Dreier
published his pamphlet “Human Chemicals” which he followed
up by the 1948 book We Human Chemicals:

Screen shots from the 2015 dance song “Chemicals”, by
Tiesto & Don Diablo, the lyrics of which explain that
people are chemicals and that "fusion" occurs between
people, as chemicals, when they are with certain other
chemicals.
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wherein he argued that humans are “chemicals” (or human chemicals as he referred to people) and managers are
“human chemists”. [1]
In 2013, Kirth Gerson, in his “Breaking Bad Pilot: People are
Chemicals, Too!” class video lecture, analyzed Breaking Bad as a
type of each human is an element (or chemical) reacting in a
social system that makes chemicals, a sort of modern Elective
Affinities analysis, so to say. [4]
The actual plot of the story, however, does not seem to have
originated as a "humans as chemicals" type of show, but rather as
after production decoration. [5]

Quotes
The following are related quotes:
“People separate and aggregate like oil, water, and wine.”
— Empedocles (450BC), Fragments

“People react—attract and repel each other, reunite, neutralize
each other, separate again and recover—like chemicals on an
affinity table.”
— Johann Goethe (1799), mental synopsis of dialog with Shiller on Crebillon, Oct 23 (Ѻ)

“The very man who, with a chemical experiment as his informing anecdote, or point of departure, might tell you that
people are but chemicals, will induce responses in people by talking to them, whereas he would not try to make
chemicals behave by linguistic inducement. And to say that people are ‘chemicals that talk’ is the same thing as
saying that people aren’t ‘just chemicals’ since chemicals don’t talk. It is to confront the paradox of substance in a
terminology unsuited to the illumination of this paradox. Conversely, the notion of chemical affinity about which
Goethe organizes his novel of sorrowing love, Die Wahlverwandtschaften, is not really the chemicalizing of human
substance, but rather the humanizing of chemical substance. For the motive is define by the action of the characters
in a way totally unrepresentative of chemicals; and the situation is not chemical, but social. Nothing makes this more
quickly apparent than the closing paragraph, where the dead lovers like buried side by side, surely their nearest
approach to a chemical condition.”
— Kenneth Burke (1945), A Grammar of Motives [2]

“People are chemicals that react—form bonds, break bonds, go through transformation processes—according to the
rules dictated by the logic of changes of bound states of existence, quantified by the calculated methods of free
energy tables.”
— Libb Thims (2015), respective mental synopsis of circa 1995 chemical engineering student mindset; possibly similar to John
Tukey’s 1966 mindset, as jotted down in 1971 by James Coleman

See also
● Chemical Party
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People are not molecules
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In beliefs, people are not molecules, “humans
are not molecules” or “humans ≠ molecules”,
as contrasted with "people are molecules" (or
people are chemicals), is unbridgeable gap,
two cultures or two nature (vs one nature),
anti-reductionist, and or anti-materialism
statement, point of view, generally of the
emergentism philosophy variety, holding that
humans, in some way, are not structure of
two or more atoms or structure of atoms—
according to the original 1649 definition of
the term “molecule” by French thinker Pierre
Gassendi.

Social engineering
See also: human molecular engineering

The 2001 to 2008 poll results [N=310] of English physicist James Eadon,
indicating that 43 percent of people do not believe that people are not
molecules or “giant molecules” as Eadon terms things. [8]

Interestingly, the “humans ≠ molecules”
position would seem to have detrimental consequences to the engineering professions, in respect to social
engineering and or fields such as civil engineering, crowd dynamics, etc., where in poor engineering design can lead
to disaster. In 1968, to exemplify, American engineer John Morley English (1915-1993), in his Cost-Effectiveness: the
Economic Evaluation of Engineering Systems, which was produced from notes prepared for a one week short course
offered in April 1967 by the Engineering and Physical Sciences Division of University Extension of the University of
California, stated the following, in a discussion about people flow in the design of Grand Central Station: [7]
“This is a plausible-sounding criterion until we stop to remember that people are not molecules of a fluid.
Introspection tells us that it does make a difference, not only how many people are put through the road network,
but how fast they movethrough the network.”
Ironically, only a few years after this statement by English, the fluid mechanics or gas system model of crowd
dynamics was introduced in 1971 by Australian mechanical engineer Roy Henderson. The humans equals molecules
of a fluid model is now a commonly used approach in 21st century crowd flow design.

Objection | Religious
While some advocates of this “humans ≠ molecules” position, such as Steve Fuller (2004) or Bruce Bathurst (2009),
openly object on religious grounds, e.g. arguing that humans have a soul whereas molecules don’t, etc., the
reasonings of others, as Tom Siegfried (2006), are more difficult to pin down. [1]

Unlike molecules
In 1987, Daniel Dennett, in his “The Three Kinds of Intentional Psychology”, stated the following: [9]
“The success of valence theory in chemistry is no coincidence, and people were entirely right to expect that deep
microphysical similarities would be discovered between elements with the same valence and that the structural
similarities found would explain the dispositional similarities. But since people and animals are unlike atoms and
molecules not only in being the products of their individual learning histories, there is no reason to suppose that
individual (human) believers that p—like individual (carbon) atoms with valence four—regulate their dispositions
with exactly the same machinery.”
(add discussion)

Quotes
The following are other representative quotes of the “humans ≠ molecules” position:
“Production functions are in reality imposed by the laws of humanity and not of physics. People are not molecules,
behaving in-a constant, consistent, mechanical fashion, always the same, universally yielding an identical response to
a given set of stimuli. People are a composite of likes, dislikes, emotions, urges, morals, and much more. They need
motivating to give of their best. Their best varies from day to day, from place to place to place, from factory to
factory. No two human inputs are identical.”
— C.J. Hawkins (1977), “Contents of Income” [5]

“People are not molecules, much as the social scientists (an oxymoron, surely) would like them to be. Nevertheless
the outline of a radically new way of interpreting human history and behavior is emerging from the effort.”
— Thomas Martin (1997), True Whigs and Honest Tories [6]
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“Love flares and dims. Relationships start and end. Love is or isn’t. Love is a person, a separate entity with its own
body, metabolism, and dreams. Love is two human molecules bound to make a third. Just like molecules, people
need an outside force to restore the initial, ‘pre-love’ conditions. Are you a stable molecule, Ginnie? ‘I know I'm not
lately.’ ZeeBrain, people are not molecules! Love changes us forever. Once in love, we can never be restored back to
‘pre-love conditions’ even after our love is gone.”
— Lev Shneider (2005), Matryoshka [2]

“People are not molecules with deterministic microdynamics. Nevertheless, the phase transitions must take into
account running trends and motivations in order to get a realistic estimate of the probabilities.”
— Klaus Mainzer (2005), Symmetry and Complexity [3]

“People do not all behave alike. Some players prefer to cooperate while others choose to defect, and some show a
stronger desire than others to inflict punishment. A [theory] of nature must accommodate a mixture of individually
different behavioral tendencies. The human race plays a mixed strategy in the game of life. People are not
molecules, all alike and behaving differently only because of random interactions.”
— Tom Siegfried (2006), “Freud’s Dream” [4]

“Humans are not molecules, they are complex objects composed of many molecules.”
— Marcin Borkowski (2010), ChemistryForums.com post (Ѻ; amid discussion with Thims on human chemistry

“Humans are not molecules. We are made of molecules, but we are made of billions of them. We're not just one.”
— Dooker Bewitt (2015), YouTube thread post (Ѻ); amid discussion with Thims on the Robertson’s sin problem
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People claimed to be son of god
In religio-mythology, people claimed to be son of god, or “people claiming to be Jesus” or “people claiming to be
Horus”, is a phenomenon dating generally to the formation of the Egyptian first dynasty (3100BC), wherein each
pharaoh claimed to be the son of Ra, a model that transmogrified later into the Horus son of Osiris model (2400300BC), then into the Jesus son of God (200BC-present) model.

Overview
The exact origin of the “people claiming to be son of god” is a bit elusive, but is one that generally originated in first
dynasty, wherein Egyptian pharaohs began to be given the assumed title of son of Ra and or Horus "favorite son of
Ra." [1] Though, to note, some discrepancy as to which specific dynasty this model became fixated. African-born
American African philosophy scholar Theophile Obenga, in his 2008 chapter “Egypt: Ancient History of African
Philosophy”, states that pharaoh began to assume the title “Son of Ra” (sa-Ra) from the 5th dynasty (2498-2345BC)
onward. [2] British Egyptologist Stephen Quirke, in his 2001 The Cult of Ra: Sun-worship in Ancient Egypt, traces the
model of the king with the central title “Son of Ra” from the 3rd millennium BC to the Roman conquest of Egypt to
the rise of Christianity, albeit he ends his discourse with Akhenaten (c.1370-1335BC), which he describes as the “most
exclusive son of Ra, who transformed the Ra cult into the royal worship of the sun-disk, Aten”. [3]
The period between end of the reign of Akhenaten (1335BC) and the Edict of Thessalonica (380AD), which made
Christianity the state religion (Ѻ) of the Roman empire, in respect to chronology of state leaders claiming son of
divinity, and the transition from the polytheistic model of “Horus son of Ra/Osiris” to trinity conceptualized
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monotheism of “Jesus son of God” model, is one of the more blurry periods of historical certainty to document
precisely, for a number of reasons, including the primary one that Akhenaten-like monotheism was illegal throughout
this 1,600-year period, up until the 313AD when Constantine and Licinius issued the Edict of Milan decriminalizing
Christian worship. (Ѻ) Egyptologist Gerald Massey, to cite an earlier date, traces Jesus myth back through the Horus
myth back through some 10,000 years into stellar constellation arguments. (Ѻ) Pharaohs eventually, to note, came to
be associated with Osiris as well, according to the logic that in life they were incarnations of Horus, in death, they
became incarnations of Osiris. This reinforced the story of Horus and Osiris from mythology, portraying the current
king as Horus and his deceased father as Osiris. [1]

Recent
The following are recent people claimed to be Jesus son of God examples:
Founded

Name

Joseph Smith
(1805-1844)
Medium: Claimed revelations
1820

Charles Russell
(1852-1916)
Medium: none
1879

Sun Moon
(1920-2012)
Medium: Claimed to be Jesus Christ incarnate
1854

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

1973

1990

Sergey Torop (aka Vissarion)
(1961-)
Medium: Claims to be Jesus Christ returned, in the form of the
“word of god”, penned a book called the Last Testament, founded
community in Southern Siberia in 1990.
Note: see 5M+ view Vice (Ѻ) documentary.

Religion

Mormons
15M followers
Type: Modified Christianity

Jehovah’s Witnesses
8-20M followers
Type: Modified Christianity

Unification Church
1-2M followers
Type: Modified Christianity

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

Community of Unified Faith
4K person settlement in Siberia
10K followers

See the Wikipedia "list of people claimed to be Jesus" and "list of people who have been considered deities" for more
examples of the above. [4] A concordant list, prior to the transition from Osiris-Horus (1900BC) to Jesus (100AD),
would be an Hmolpedia "list of Horus copies", which would seem to include Krisha, Mithra, Dionysus (Bacchus),
Buddha, etc.
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Perez, Carlos
In human physics, Carlos Allones Perez (1955-) is a Spanish physicist and sociologist noted for his
2004 English online translation and commentary on Italian theoretical physicist Ettore Majorana’s
famous circa 1935 last article “The Value of Statistical Laws in Physics and Social Sciences” [1]

Education
Perez studied physics for two years in Santiago University after which he completed a PhD degree
in political science and sociology in the Complutense University of Madrid. Currently, Perez is a
sociology professor at the University of Santiago de Compostela. Perez has written at two books
and several articles representative of his sociological views. [2]

Quotes | Favorites
The following are some of Perez’ favorite quotes:
“I deny such an accusation, madam. Whatever may be my personal opinions I am not trying to impose them on your
planet. I have simply taken up the task of clarifying certain truths and making your people aware of certain cold and
hard mathematical equations, which will add up in the end to disaster and which cannot be changed by beliefs,
prayers nor by soap operas broadcast over your video-nets.”
— George Martin (1986), Tuf Voyaging

References
1. Majorana, Ettore. (c.1935). “The Value of Statistical Laws in Physics and Social Sciences” (online reprint, with
biography by Carlos Allones Pérez); Spanish version in: C. ALLONES (2004): “El valor de las leyes estadísticas en la
Física y en las Ciencias Sociales”, Empiria, núm. 7: 183-209 Madrid.
2. Carlos Allones Perez (faculty) – University of Santiago de Compostela.

Further reading
● Perez, Carlos A. (date). Theory of Social Action. Publisher.
● Perez, Carlos A. (1999). Familia y Capitalismo (Family and Capitalismo). Univ Santiago de Compostela.

Perfect
In thermodynamics, perfect refers to a vessel completely devoid of particles, thus being in the form of a ‘perfect’
vacuum. The word “perfect” originated descriptions of earlier 17th century attempts to make a perfect vacuum, as
discussed in the works of Denis Papin and Dutch mathematical physicist Christiaan Huygens, by the ignition or
explosion of a substance inside of a piston and cylinder. [1] In this sense, the word “perfect” means that the cylinder
had been made perfectly empty of atoms or gas particles, due to the combustion of the explosion, and thus the
piston had the largest amount of downward pulling power as the atmosphere pushed down eliminating the newly
created empty space. The term perfect soon began to become synonymous with ‘ideal’, as in an ideal perfect gas or
ideal gas. A combination of these uses may have been in the sense in which in 1849 by Scottish mathematical
physicist William Thomson speaks of a ‘perfect thermo-dynamic engine’ as defined by Sadi Carnot in his 1824 treatise
Reflections on the Motive Power of Fire. [2] The use by Thomson, however, would not have been completely used in
the vacuum sense, but rather in the sense of 'perfect' reversibility of the working substance; although, to note,
reversibility was not defined completely until the following decade via Rudolf Clausius.
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Perfect gas
In thermodynamics, perfect gas is a substance, in the gaseous state, in such a condition that the total pressure
exerted by any number of portions of it, at a given temperature, against the sides of a vessel in which they are
enclosed, is the sum of the pressures which each portion would exert if enclosed in the vessel separately at the same
temperature. [1] The term perfect gas is a synonym of more modern term "ideal gas".

Etymology
The term "perfect gas", as defined above in 1859 by Scottish engineer William Rankine, traces to the use of the word
“perfect” in descriptions of earlier 17th century attempts to make a perfect vacuum, such as discussed in the works of
Denis Papin, by the ignition or explosion of a substance inside of a piston and cylinder. In this sense, the word
“perfect” means that the cylinder had been made perfectly empty of atoms or gas particles. In 1890, the phrase
“ideal perfect gas” was being used in relation to gases that obeyed the laws of Charles and Boyle. In 1923, phrases
such as “perfect gas or ideal gas” were being used. Soon thereafter, the adjective “perfect” tended to be removed,
leaving the term ideal gas in common use.
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1. Rankine, William. (1859). A Manual of the Steam Engine and Other Prime Movers, (pg. 226, chapter III: “Principles
of Thermodynamics”, pgs. 299-478). London: Charles Griffin and Co.

Further reading
● Clausius, Rudolf. (1879). The Mechanical Theory of Heat, (ch. II: On Perfect Gases, pgs. 39-68). London: Macmillan &
Co.

Perfect vacuum
In science, perfect vacuum refers to a region of space completely devoid of any material particles.

Overview
The quest for the "perfect" vacuum started with the invention of the Magdeburg hemispheres (1657), and was
searched for with in the development of the various gunpowder engines (1670s), albeit one difficult to obtain owing
to fouling after each explosion, likely due to various amounts of volume taken up by the products the explosion. This
fouling problem led French physicist Denis Papin to outline the first theoretical steam engine, i.e. the Papin engine, as
detailed in his 1690 "A New Method to Obtain Very Great Motive Powers at Small Cost", wherein he states:
“I at once saw that machines could be constructed, in which water, by the help of a moderate heat, and a little cost,
might produce that perfect vacuum which could by no means be obtained by the aid of gunpowder.”
This search for the perfect vacuum eventually formed the basis, in namesake, for the term "perfect gas", which
eventually was called "perfect-ideal gas", and in modern time “ideal gas”.

Periodic table
In chemistry, a periodic table is a listing of elements in
rows, ordered by their atomic weights, ordered in the
intervals in which their properties repeat periodically.

History
In circa 1770-1789, French chemist Antoine Lavoisier an
list of about 33 elements and or chemical entities,
distinguishing between metals and non-metals. [5] In
1800, a total of 28 elements where known to exist; the
following shows their retrospect placement on a
modern periodic table: [6]

A 2008 periodic table, from The Human Molecule, showing the
functional elements in average human molecule (person). [1]
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In 1818, Swedish chemist Jacob Berzelius had determined the atomic weights of forty-five of the 49 accepted
elements. In 1828, Berzelius developed a table of atomic weights and introduced letters to symbolize elements. [5] In
1829, Johann Dobereiner conceived of his “triads” or groups of three system to organize elements with similar
properties, the forerunner to the notion of “groups”: [5]
Triad: Lithium, sodium, potassium.
Triad: Calcium, strontium, barium.
Triad: Chlorine, bromine, iodine.
In 1858, as summarized by English chemist John Bidlake, there were 65 known elements, divided into two groups:
(a) Non-metallic elements (metalloids): comprised of thirteen substances.
(b) Metals: fifty two bodies which are known as metals; several of which are of very recent discovery, and their
propterties are as yet very imperfectly understood.
Bidlake also included a “Table of Elementary Substances”, made of three columns: element name, symbol, and
“combining numbers”. [4]
In 1863, English chemist John Newlands began to investigate atomic
relationships among the elements, especially in bromine, chlorine, and
iodine series. [5] In 1864, Newlands arranged about 60 known elements
in order of atomic weights and observed similarities between the first
and ninth elements, the second and tenth elements etc.; he proposed the
'law of octaves'. This was the forerunner to the notion of “periods”. [5]
The following is an 1866 version of Newlands periodic table: (Ѻ)

(add summary)
In 1869, Lothar Meyer compiled a periodic table of 56 elements based on
the periodicity of properties such as molar volume when arranged in
The 1869 periodic table invented by Russian
order of atomic weight; shown below: [5]
chemist Dmitri Mendeleyev.

In 1869, independent of Meyer, Russian chemist Dmitri Mendeleyev arranged the 66 known elements of his day into
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a periodic table, shown above (left), entitled “The Experience of the System of Elements: Based on Atomic Weights
and their Chemical Similarity”, which as he later famously recalled: [2]
“I saw in a dream a table where all the elements fell into place as required”
Mendeleev’s table based on atomic weights but arranged 'periodically' with elements with similar properties under
each other. Gaps were left for elements that were unknown at that time and their properties predicted (the elements
were gallium, scandium and germanium). The order of elements was re-arranged if their properties dictated it, e.g.,
tellurium is heavier than iodine but comes before it in the periodic table. Mendeleyev's table was important because
it enabled the properties of elements to be "predicted" by means of the "periodic law", namely that properties of the
elements vary with their atomic weights. In 1875, Scottish physicists Balfour Stewart and Peter Tait, in their chapter
on the development of chemicals, planets, and life, were stating that there were 64 known elements. [7]

Animated systems | Biological elements
In 1910, about 81 elements were known, and it was in this year that American physician George Carey famous stated,
in a rather prophetic manner, that:
"Man's body is a chemical formula in operation".
In modern times, 118 elements have been discovered, only 92 of which occur naturally, and only 26± of which have
been found to have function in the human or rather human molecule (formula first calculated in 2000 by Robert
Sterner and James Elser).
In 1996, Portuguese chemist J.J.R. Frausto da Silva
and English chemist Robert Williams, in their The
Natural Selection of the Chemical Elements: the
Environment and Life's Chemistry, made a periodic
table showing elements known to be believed to be
essential for bacteria, plants or animals.
In 2001 version of their table, termed a
"biological elements period table", is shown
adjacent, captioned as the “distribution of
elements essential for life in the periodic table”,
which lists thirty total elements, 11 bulk elements,
14 trace elements, and 7 possibly essential trace:
[3]
Bulk elements: H, C, N, O, Na, Mg, P, S, Cl, K, Ca
Trace elements: B, F, Si, V, Cr, Mn, Fe, Co, Ni, Cu,
Zn, Se, Mo, I
Possibly essential: As, Br, Sr, Cd, Sn, Ba, W

Description: “distribution of elements essential for life in the periodic
table” (2001). [3]

found in animated organisms.

Sheehan periodic table | Abundance
In 1970, American chemist William Sheehan, each element sized according to relative abundance on the earth’s
surface, color-coded to suggest relative electronegativity:
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(add discussion)

Hmolscience periodic table
See main: Hmolscience periodic table

In 2013, Libb Thims made (Ѻ) an “abundance” version of the hmolscience periodic table; thematically similar to the
above Sheenan periodic table.

Affinity tables | Confusion
There is, to note, some amount of reoccurring confusion in the literature that "affinity tables" (1718) were the
precursor or forerunner to "periodic tables" (1866). This is incorrect: affinity tables were the forerunner to "free
energy tables" (1914).

See also
● Human periodic table
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Perpetual motion
In science, perpetual motion refers to any number of machines or
mechanisms, often built using various mixtures of levers, water wheels,
screws, gears, balls running down ramps, etc., conceived to create
continuous motion or mechanical work endlessly without an external
power source. [1] The dipping bird is kind of like a perpetual motion
machine, a contraption that runs for weeks on end, albeit one that runs
on atmospheric heat gradients.

History
All early perpetual motion machines were concerned with efforts to
replace the work of the miller who used either water (waterpower) or
wind (windpower) to grind corn. [5] Various modern-age perpetual
motion devices continue to be made every year up to the present by
individuals with dreams of solving the energy crisis. [3] These devices
were built endlessly, beginning in about the 8th century and over the
following millennium, up until the invention of the steam engine by
French physicist Denis Papin in 1691, which soon thereafter worked
alleviate the hard work of the miller. In 1775, the Paris Academy of
Sciences made the decision not to examine inventions concerning
perpetual motion engines. [1]
The famous Escher house perpetual motion
A popular example of an interesting perpetual motion machine is
water wheel, a 1961 lithograph by Dutch artist
English physician Robert Fludd’s 1630s grain grinding machine which
M.C. Escher depicting water paradoxically
supposedly operated via a water recirculation using a water wheel and running uphill to the, which is said to be
an Archimedean screw. A late 17th century version of Fludd's perpetual representative of perpetual motion of the first
motion grain grinding machine, as shown in Böckler's Theatre of New
kind. [7]
Machines, is depicted adjacent. Dutch mathematician and engineer
Simon Stevin, in his 1586 Beghinselen Der Weegkunst (Statics and Hydrostatics), is said to be the first to have given a
complete statement of the impossibility of perpetual motion. [9]

Perpetual motion of the first kind
See main: Perpetual motion of the first kind

With the rise of thermodynamics in the 1850s, through the work of Rudolf Clausius, a general disproof of the possible
existence of perpetual motion machines was established. A disproof of perpetual motion using the first law of
thermodynamics defines perpetual motion of the first kind. The 1961 lithograph by Dutch artist M.C. Escher, as
pictured (above), depicting water paradoxically running from the base of the waterfall uphill to the top of the
waterfall, is said to be representative of perpetual motion of the first kind. [2]

Perpetual motion of the second kind
See main: Perpetual motion of the second kind

French engineer Sadi Carnot was the first to have introduced the impossibility of perpetual motion of the second kind
with his 1824 so-called "proof" on the coupling of heat engine with a refrigerator, as discussed in one of his appended
footnotes. [10] This impossibility of perpetual motion of the second kind was then expanded on in more elaborate
detail by German physicist Rudolf Clausius (1850-75). A disproof of perpetual motion using the second law of
thermodynamics defines perpetual motion of the second kind. The phrase “perpetual motion of the second kind”,
supposedly, was introduced by German physical chemist Wilhelm Ostwald. [4]

Perpetual motion of the living kind
See main: Perpetual motion of the living kind

In theories of human existence, thinkers of all ages, past and present, continue to posit so-called "self-motion"
theories or "self-driven" theories of human movement. These types of theories can be classified as "perpetual motion
of the living kind" or perpetual motion of the biological kind, in the sense that human existence is some type of
perpetual motion chemical reaction that started 3.9-billion years ago with a strike of lightening in Darwin's warm
pond. This, however, is a defunct view, as is the case with any and all types of perpetual motion theories. In the view
of a human as a "human engine", for instance, attempts to argue that a human is self-driven is an attempt to argue
that the human motor, mind, brain, and body, is a perpetual motion machine. Summation of the first and second law
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into a unified understanding of perpetual motion is captured in the combined law of thermodynamics, which means
to the effect that system movement will only accrue when there is a decrease in free energy. This is the guideline that
applies to what has been historically considered as the biological
world, humans included.
This was stated by Erwin Schrodinger in 1944 when after being
attacked by his physicist colleagues for his negative entropy based
"What is Life?" lecture, replied that he would have turned the
discussion to "free energy". Subsequently, in short, those who
propound on theories of human movement that not in accord with
the governance of the combined law of thermodynamics are
promoting what are called "perpetual motion theories of the
biological kind."
In recent decades, beginning generally with Belgian chemist Ilya
Prigogine’s 1977 book Self-Organization in Non-Equilibrium Systems,
in many thermodynamic explanations of biological processes or
evolution the term “self-”, as in self-organizing, self-reproducing,
self-activating, etc., are being used, which are akin to biological
perpetual motion. These descriptions are typically found in origin of
life discussions. An example is American biochemist Stuart
Kauffman's 1995 theory of self-catalyzing looped chemical reactions
that comes alive, seeming going on its own; which he equates to the
threshold of the start of life in the evolution timeline. [6] Another
example is Indian chemical engineer DMR Sekhar's 2010 "self-driven"
theory of human motion. [8]

Quotes
The following are related quotes:

A perpetual motion device.

“Oh ye seekers after perpetual motion, how many vain chimeras have you pursued? Go and take your place with the
alchemists.”
— Leonardo da Vinci (1494), Notebooks (SKM, ii. 92 v) (Ѻ)(Ѻ)
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Perpetual motion
of the first kind
In motion classifications, perpetual motion
of the first kind refers to perpetual motion
machines or perpetual motion theories that A 1894 summary of the perpetual motion of the first kind (I), by American
violate the first law of thermodynamics. In
physicist J.E. Trevor. [1]
lay terms, perpetual motion of the first kind
is a device or theory that purports to create energy out of nothing. [1]

Etymology
The classification of perpetual motion of the "first kind" seems to trace to German physical chemist Wilhelm
Ostwald’s 1893 Textbook of General Chemistry, wherein he outlined the so-called two laws of energetics. [2]
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Company.
2. Ostwald, Wilhelm. (1893). Textbook of General Chemistry (Lehrbuch der Allgemeinen Chemie). Leipzig: W.
Engelmann.

Perpetual motion of the living kind
In motion classifications, perpetual motion of the living kind refers to perpetual motion machines or perpetual
motion theories that violate the combined law of thermodynamics. This is summarized as follows, in terms of the
laws that govern all movements on the surface of the earth:
Energy motions

Entropy motions

perpetual motion of the
+
first kind
first law

Energy is conserved

+

Free energy motions

perpetual motion of
the second kind

=

perpetual motion of the
living kind

second law

=

combined law

+ Entropy must increase =

Free energy must
decrease

The latter column, which equates to the fact that all motions on the surface of the earth must abide to the governing
nature of the combined law of thermodynamics, which in regard to human motions, as well as to all animate motions
on the surface of the earth, wherein systems are defined as coupled freely-running isothermal-isobaric surfaceattached reaction systems, the Lewis inequality for natural processes:

is the governing equation to motion. Hence, any theory of human motion, or animate motion in general, or device,
machine, or molecular structure that claims to be able to produce motion, in opposition to the combined law or
system free energy decrease, is what is called perpetual motion of the living kind and is thus impossible.

Overview
In theories of human existence, thinkers of all ages, past and present, continue to posit so-called "self-motion"
theories or "self-driven" theories of human movement. The majority of these theories arise often in origin of life
investigations and discussions and are often centered around concepts of free will, human choice, purpose, meaning,
and morality. These types of theories can be classified as "perpetual motion of the living kind" or perpetual motion of
the biological kind, in the sense that human existence is some type of perpetual motion chemical reaction that
started 3.9-billion years ago with a strike of lightening in Darwin's warm pond. This, however, is a defunct view, as is
the case with any and all types of perpetual motion theories. In the view of a human as a "human engine", for
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instance, attempts to argue that a human is self-driven is an attempt to argue that the human motor, mind, brain,
and body, is a perpetual motion machine. Summation of the first and second law into a unified understanding of
perpetual motion is captured in the combined law of thermodynamics, which means to the effect that system
movement will only accrue when there is a decrease in free energy. This is the guideline that applies to what has
been historically considered as the biological world, humans included. This was stated by Erwin Schrodinger in 1944
when after being attacked by his physicist colleagues for his negative entropy based "What is Life?" lecture, replied
that he would have turned the discussion to "free energy". Subsequently, in short, those who propound on theories
of human movement that not in accord with the governance of the combined law of thermodynamics are promoting
what are called "perpetual motion theories of the biological kind."
In recent decades, beginning generally with Belgian chemist Ilya Prigogine’s 1977 book Self-Organization in NonEquilibrium Systems, in many thermodynamic explanations of biological processes or evolution the term “self-”, as in
self-organizing, self-reproducing, self-activating, etc., are being used, which are akin to biological perpetual motion.
These descriptions are typically found in origin of life discussions. An example is American biochemist Stuart
Kauffman's 1995 theory of self-catalyzing looped chemical reactions that comes alive, seeming going on its own;
which he equates to the threshold of the start of life in the evolution timeline. [1] Another example is Indian chemical
engineer DMR Sekhar's 2010 "self-driven" (see: self-motion) theory of human motion. [2]
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Perpetual motion
of the second kind
In motion classifications, perpetual motion
of the second kind refers to perpetual
motion machines or perpetual motion
theories that violate the second law of
thermodynamics.

A 1894 summary of the perpetual motion of the second kind (II), by
American physicist J.E. Trevor. [1]

In lay terms, perpetual motion of the second kind refers to theories or devices that purport to transform energy
without intensity differences, such as gaining work from the constant temperature of a mass of water. [1]
An example of "perpetual mobile of the second kind" would be a device that purports to convert the supply of energy
related to temperature contained in the soil, water, or atmosphere, where are practically unlimited, into use work.
[3] This type of perpetual motion machine is said to be a violation of William Thomson's version of the second law:
“A transformation whose only final result is to transform into work heat extracted from a source which is at the same
temperature throughout is impossible.”
This is said to be equivalent to the same version of the statement made by Rudolf Clausius: [3]
“A transformation whose only final result is to transfer heat from a body at a given temperature to a body at a higher
temperature is impossible.”

Etymology
The classification of perpetual motion of the "second" kind seems to trace to German physical chemist Wilhelm
Ostwald’s 1893 Textbook of General Chemistry, wherein he outlined the so-called two laws of energetics. [2]
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Perrin, Jean
In science, Jean Perrin (1870-1942) (CR:14) was a French physicist noted for his 1909
study of Brownian motion, according to which he provided demonstrable proof of the
existence of atoms, namely by determining Avogadro’s number via several methods;
he also showed that cathode rays were made of negative electric charge; and explained
that solar energy resulted from thermonuclear reactions of hydrogen.

Atoms + Molecules | Evolution
See: Defunct theory of life; life does not exist

In 1903, French physical chemist Jean Perrin, noted winner of the 1926 Nobel prize for
proving that molecules exist, in his Treatise on Physical Chemistry (chapter: “The
Principle of Evolution”), was one of the first to discuss the inconsistencies the notion of
evolution, in the context of the second law, heat death theory, and so-called “life”
originated or rather being synthesized from “dead” atoms (in the context of Carnot’s
principle), one of his comments being: [3]
“Molecules and atoms are lifeless beings that never evolve.”
The first part of this statement is quite accurate: atoms and molecules are indeed lifeless. A single hydrogen atom is
not alive, nor are its derivatives (molecules). When one first begins to calculate the molecular formula for a single
human (e.g. Sterner and Elser, 2002; Thims, 2007, etc.) and to specifically define a human as a "molecule", however,
one is quickly confronted with a paradox: at what point, second, or reaction mechanism step (in the evolution
timeline) on going from hydrogen to human, do molecules come alive? The beginning student will likely have been
told that the Urey-Miller experiment (laboratory produced life) or Darwin's warm pond model solved this issue long
ago, and that there only remain a few pieces of the puzzle to work out: but this could not be farther from the truth.
On the second point, i.e. “molecules don’t evolve”, here we are to take recourse in the “hydrogen to human” mindset
and the Goethean metamorphosis (proto-evolution theory) to wrap our head around how to reconcile Darwin with
Dalton + Clausius; some of the first to do this semi-cogently were: Lawrence Henderson (1913), Harold Blum, in his
“A Consideration of Evolution from a Thermodynamic View-Point”, cites Lawrence Henderson (1913) and Gilbert
Lewis (1923), to outline a coupling theory plus free energy decrease based theory of orthogenesis (directionalchange) conceptualized evolution, in the explicitly-stated "religious-free" form of what he refers to as "chemical
peneplanation", i.e. an synonym the semi-modern term Gibbs landscapes, as seems to be the case. [5]

Atoms | Proof
In 1909, Perrin proved that atoms exist by calculating Avogadro's number using three different methods, all involving
liquid phase systems. First, he used a gamboge soap-like emulsion, second by doing experimental work on Brownian
motion, and third by confirming Einstein’s theory of particle rotation in the liquid phase. In 1926, Perrin's work was
recognized by his win of the Nobel Prize in physics for proving, conclusively, the reality of the “atomistic description”
of nature—a recognition often said to mark the final and formal acceptance of Leucippus’ c.450BC atomic theory by
science officially.

Religion | Atheism
Perrin was an atheist: [5]
“Jean and Francis Perrin held similar political and philosophical ideas. Both were socialists and atheists. Like many
nineteenth century French men of science, Jean Perrin viewed science almost as a religion.”
He and his son, Francis, were atheists who had science as their religion.

Students
In 1911, Leon Brillouin studied under Perrin.

Quotes | On
The following are Perrin-related quotes:
“This suicide must be ranked as one of the great tragedies in the history of science, made all the more ironic by the
fact that the scientific world made a complete turnabout in the next few years and accepted the existence of atoms,
following Perrin’s experiments on Brownian motion.”
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— Stephen Brush (1964), on Boltzmann’s suicide [2]

Quotes
The following are noted Perrin quotes:
“The invariable number N is a universal constant, which may appropriately be designated Avogadro’s constant.”
— Jean Perrin (1909), “Brownian Motion and Molecular Reality” [4]
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(b) Engl. Trans. by Frederick Soddy (London: Taylor and Francis, 1910) [Excerpt: sections 1-6 complete (from: David M.
Knight, ed., Classical Scientific Papers: Chemistry (New York: American Elsevier, 1968) and the abridgment reprinted
in Henry A. Boorse & Lloyd Motz, The World of the Atom, Vol. 1 (New York: Basic Books, 1966)].
5. Bernard Valeur, Jean-Claude Brochon (2001). New Trends in Fluorescence Spectroscopy: Applications to Chemical
and Life Sciences (atheists, pg. 17). Springer, 2012.

External links
● Jean Baptiste Perrin – Wikipedia.

Perrot, Pierre
In thermodynamics, Pierre Perrot (1939-) is a French physicist and thermodynamicist
noted for the publication of his 1994 thermodynamics dictionary A to Z of
Thermodynamics, containing 587 thermodynamics' definitions and terms. [1]

Education
Prior to the writing of his dictionary, Perrot had taught thermodynamics for over
twenty years. Perrot is associated with the Laboratoire de Metallurgie Physique and
the University of Lille, at the latter of which he is an emeritus professor. He is also the
author the 1998 French problems/solutions manual Thermodynamique Chimique
(Chemical Thermodynamics), intended for graduate students. [2]

Hmolpedia
Perrot's thermodynamics 587-term dictionary is one of American electrochemical
engineer Libb Thims' favorite books, and in some way has been an inspiration and and
worked as a mental outline or starting point for many articles in the 2007-2010
Encyclopedia of Human Thermodynamics turned 2011-present Hmolpedia: an A-Z Encyclopedia of Human
Thermodynamics, Human Chemistry, and Human Physics. Perrot's dictionary is one of the most spine-cracked and reglued books in Thims' library.

Dictionary origin
Perrot’s 1994 French Dictionnaire de Thermodynamique (published in 1998, in English, as A to Z of Thermodynamics),
found its origin during a visit to the library at the University of Lille. During one visit to the university library, Perrot,
having thoughts of writing a thermodynamics textbook, counted that there were 57 thermodynamics books for
students, which very approximately recopied one another, giving nearly the same presentation. In this situation,
Perrot thought that it did not seem useful to make the 58th, and instead wrote the world’s first thermodynamics
dictionary. [3]

Volume Six (Ms-Ra)

3775

Quotes
The following are notable quotes by Perrot:
“Isn’t thermodynamics a fine intellectual structure, bequeathed by past
decades, whose every subtlety only experts in the art of handling Hamiltonians
would be able to appreciate.”

References
1. (a) Perrot, Pierre. (1998). A to Z of Thermodynamics. Oxford University Press.
(b) Perrot, Pierre. (1994). Dictionnaire de Thermodynamique. Publisher.
2. Perrot, Pierre. (1998). Thermodynamique chimique: Problèmes corrigés et
commentés avec rappels de cours (French) (English). Dunod.
3. Email discussions between Libb Thims and Pierre Perrot on 05 January 2009.

Further reading
● Perrot, Pierre. (2007). “Some Problems in the Teaching of Thermodynamics”,
Joint European Thermodynamic Conference IX, Ecole nationale superieure des
mines de Saint-Etienne, France.

External links

Perrot's 1898 A to Z of
Thermodynamics, the English version
of his 1994 Dictionnaire de
Thermodynamique, containing some
thermodynamics 587-terms. [1]

● Perrot, Pierre – WorldCat Identities.

Perry, Robert
In hmolscience, Robert Graham Perry (1951-) is a Canadian scholar noted for his 1979 master’s
thesis “The Science of Love in the Middle Ages, the Romantic Period, and Our Own Time”,
wherein, centered on German polyintellect Johann Goethe’s physical chemistry based 1809
Elective Affinities and French writer Stendhal’s crystallization process themed 1822 “On Love”
treatise, among earlier works such as Ibn Hazm’ “The Dove’s Neck Ring”, Ovid’s “Ars Amatoria and
Andreas Capellanus’ “De Amore”, among others, he attempts to outline and define the "science of
love", or love science, as a discipline or category, as contrasted with the "philosophy of love". [1]

Overview
In 1979, Perry, in his master’s thesis “The Science of Love in the Middle Ages, the Romantic Period, and Our Own
Time”, opens to the following:
“The discipline or category of the philosophy of love has been precisely defined, its diverse traditions fully
documented and compared, and its distinctive rhetorical medium—the dialogue—analyzed in detail. Another of
love’s disciplines, the ‘science of love’, has not fared as well: the nature of this discipline has seldom, if ever, been
defined, few of its particular traditions have been documented, let alone compared, and its distinctive rhetorical
medium—the love-treatise—has never been fully analyzed. Two reasons for this neglect suggest themselves. First,
love-science has often been perceived as being mere frivolous, eccentric, reductive, or immoral discipline. It was in
these terms that, for example, two of the finest nineteenth century contributions to the discipline, Goethe’s Die
Wahlverwandtschaften [Elective Affinities] and Stendhal’s De l’Amour [On Love], were critically received. Second, the
discourse of love-science in general and of the love-treatise in particular has often been considered stylistically
impure.”
(add discussion)

Education
Perry completed his BA in 1972 and his MA in 1979, with a thesis on “The Science of Love in the Middle Ages, the
Romantic Period, and our Own Time”, both at the University of British Columbia. [1]

References
1. Perry, Robert G. (1979). “The Science of Love in the Middle Ages, the Romantic Period, and Our Own Time” (pdf),
MA thesis, Comparative Literature, University of British Columbia.

External links
● Perry, Robert Graham (1951-) – WorldCat Identities.
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Personal god
In hmolscience, personal god, as contrasted with the singular term
"God", tends to be a pejorative conception of an anthropomorphic-like
deity; often employed by agnostic scientists when queried about their
belief in the existence of god and or Dawkins number, to the effect
that while they don't believe in a "personal god", they do believe in a
"god = nature" model or supreme intellect model of the universe view
of God, or something along these lines.

Quotes
The following are example quote usages:
“The anthropomorphic dogma is likewise connected with the creationmyth of the three aforesaid religions, and of many others. It likens the
creation and control of the world by God to the artificial creation of a The nodal structure of the "God concept"
talented engineer or mechanic, and to the administration of a wise
according to American Christian to atheism
ruler. God, as creator, sustainer, and ruler of the world, is thus
deconverter Christopher Redford, giving
represented after a purely human fashion in his thought and work.
indication that the notion of a personal God is
Hence it follows, in turn, that man is godlike. "God made man to His
one wherein one has a "personal relationship"
with the god.
own image and likeness." The older, naive mythology is pure
"homotheism," attributing human shape, flesh, and blood to the gods.
It is more intelligible than the modern mystic theosophy that adores a personal God as an invisible—properly
speaking, gaseous—being, yet makes him think, speak, and act in human fashion; it gives us the paradoxical picture of
a "gaseous vertebrate.”
— Ernst Haeckel (1895), The Riddle of the Universe [1]

“I have never seen the slightest scientific proof of the religious theories of heaven and hell, of future life for
individuals, or of a personal god.”
— Thomas Edison (1911), Interview with Edward Marshall [2]

“I do not believe in a personal god and I have never denied this but have expressed it clearly. If something is in me
which can be called religious then it is the unbounded admiration for the structure of the world so far as our science
can reveal it.”
— Albert Einstein (1954), Reply letter to an Italian-born American atheist on clarification of his religious views (Mar 24)

“I have repeatedly said that in my opinion the idea of a personal god is a childlike one. You may call me an agnostic,
but I do not share the crusading spirit of the professional atheist whose fervor is mostly due to a painful act of
liberation from the fetters of religious indoctrination received in youth. I prefer an attitude of humility corresponding
to the weakness of our intellectual understanding of nature and of our own being.”
— Albert Einstein (c.1955)

“There is nothing that supports the idea of a personal God.”
— Ernst Mayr (c.2000) [3]

References
1. (a) Haeckel, Ernst. (1895–1899) Die Welträthsel ("world-riddle"); also spelled Die Welträtsel. Jena: Publisher.
(b) Haeckel, Ernst. (1905). The Riddle of the Universe: at the Close of the Nineteenth Century (ch. VI: The Nature of the
Soul, pgs. 88-108; ch. XI: Immortality of the Soul, pgs. 188-210; ch. XII: The Law of Substance, pgs. 211-32; soul-snow,
pg. 201; affinity, pg. 224), trans. Joseph McCabe. Harper & Brothers.
(c) The Riddle of the Universe – Wikipedia.
2. Edison, Thomas. (1911). “Thomas A. Edison on Immortality: the Great Inventor Declares Immortality of the Soul
Improbable” (doc) (Interview by Edward Marshall), The Columbian Magazine, 3(4), Jan.
3. Shermer, Michael and Sulloway, Frank J. (2000). “The Grand Old Man of Evolution”, Skeptic, 8(1): 76–82.

External links
● Personal god – Wikipedia.

Personal space
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In science, personal space is an association distance between
close members of the same species, in the average range of 1.5
to 4 feet from the central axis of the person. [1] The adjacent
diagram shows standard measurements of personal space.

Human systems
See main: Human system

The concept of personal space is intuitive in the
thermodynamical study of volumes in human systems. Studies
show, for instance, that alpha males and alpha females are
given more individual or personal space. A supermodel,
someone who is generally considered physically "hot", when
walking alone through a crowd of people will be given more
personal space than as compared to a more homely female. [2]
This phenomenon is connected to Boerhaave's law. Moreover,
when people are asked to approach a stranger and stop when
they no longer feel comfortable, they will stop about two feet
away from a tall person (22.7 inches to be exact) but less than
a foot (9.8 inches) from a short person. As height is correlative
with physical attractiveness, e.g. shorter than average men and
women are less attractive than taller men and women, it is
found, according to attractiveness researcher Nancy Etcoff,
that: [2]
“Very attractive people of any size are given bigger personal
space and territory; which they carry around with them.”
In other words, physically ‘hot’ molecules, in a sense, trigger
volume increase be it a gaseous molecule or a human
molecule. [1]

Public space, social space, personal space, and intimate
space diagram (showing radii in feet) based on American
anthropologist Edward Hall’s 1966 global interpersonal
measurements and theory of reaction bubbles.

Sidewalk personal space study
See main: Sidewalk study

The 1975 Sociometry article "Beauty is Power: the Use of Personal Space on the Sidewalk", presenting the results of
the time lapse filming of pedestrians observed from above walking along a sidewalk, by American sociologists James
Dabbs and Neil Stokes, seems to be the first quantified study of the relation between beauty and personal space
volume increase. [3]

Human chemistry
See main: Human chemistry

The logic and measurements of reactionary personal space regions is a key anchor point in the development and
understanding of human chemical bonding, particularly on the topic of human molecular orbital theory, in which the
stablizing overlap of hybrid orbitals functions to instill a bonding effect in the system, as is the case in standard
molecular orbital theory. [1]

See also
● Social piston and cylinder
● HCT | P4: Piston and cylinder view – Thims Apr 2013 lecture

References
1. Thims, Libb. (2007). Human Chemistry (Volume One), (pgs. 223-33, ch. 9: Human Molecular Orbital Theory, pgs.
247-95). (preview), (Google books). Morrisville, NC: LuLu.
2. Etcoff, Nancy. (1999). Survival of the Prettiest: the Science of Beauty. New York: Anchor Books.
3. Dabbs, James M. and Stokes, Neil A. (1975). “Beauty is Power: the Use of Space on the Sidewalk” (abs), Sociometry,
38: 551-57.

Further reading
● Hartne , J.J. Bailey, and Harley, C. (1974). “Body Height, Posi on, and Sex as Determinants of Personal Space”
(abs), Journal of Psychology¸ 87:129-36.
● Thims, Libb. (2006). “High School Cafeteria Seating Distributions”, IoHT publications.
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External links
● Personal space – Wikipedia.

Peterson, Provident
In hmolscience, Provident G. Peterson (c.1950-) is American writer noted for his 2010 The
Universe, God, and Us, wherein he argues that humans, as molecules, originated from the big
bang and the hydrogen atom, but that along the way god put a "spark" into the picture.

Overview
In 2010, Peterson, in his The Universe, God, and Us, attempted to integrate the concept of God
with the modern science view of the universe, defining a person specifically as an evolved atomicbased material substance that originated form the “human molecule”, the seed molecule of all
life. He specifically states about his book that it is intended for the astronomer and astrophysicist,
but that what the contents of the book may not be acceptable to the scientific community. [1] In
his opening pages he specifically states that everything that exists on earth is made of matter and that matter is made
of atoms, the building blocks of matter. On the subject of gravity, Peterson correctly states that “gravity is nothing
more than a large number of atoms with a large charge [such as the earth], attracting a lesser number of atoms with
a lesser charge [such as a human].” He also goes on to introduce the logic that atoms, not only generate gravity, but
also heat.

Difficulties
The book seems to be cogent, that is until Peterson begins discussing the human molecule and how God relates to
the formation of the human molecule. First he outlines the view that the hydrogen reacted with other hydrogen
atoms, following the Big Bang, forming all the elements of the periodic table and various other larger molecules, such
as water, and that eventually, through the interactions of heat and gravity, a chemical soup of all known elements
and water, in the state of chaotic reactions, had formed on the surface of the earth, after which “one specific
element resulted in the first spark of life” to eventually evolve to create the “human molecule”. Peterson goes on to
argue that “the seed of God lies embedded within every nucleus of one specific atom, which if he had to guess would
be carbon, and that this particular atom, containing the seed of God, has just the right energy to spark the beginning
of life, and to create the first molecule of life. He goes on to argue that the desire of this element, and its living
descendants, is the “fulfillment of one’s evolution”.
He then postulates that, following the formation of the God seed element, there formed what he calls an “Alpha
combination of molecules”, that resulted in “the liquid dwelling entity that would eventually become a human
being.” He continues “the molecule that was to become the human being, triggered the formation of all ensuing
molecules of life. The human molecule created the need for all other molecules of life.” Its seems, to note, that
although Peterson defines all bodies to be made of atoms, he does not seem to come right out and say that the
human is a molecule, but rather a descendent of the first Alpha, God-infused, ‘human molecule’, which itself formed
from the first Alpha, God-infused atom, which Peterson posits was carbon.

Education
Peterson is a dropped out of high school in circa 1970 later becoming U.S. government employee, where he remained
for 35-years, recently retiring in late 2000.

References
1. Peterson Jr., Provident G. (2010). The Universe, God, and Us (human molecule, pgs. 38, 55). Dorrance Publishing
Co.

Petit, Alexis
In science, Alexis Thérèse Petit (1791-1820) was a French physicist noted for his 1818 publication
on the efficiencies of air-engines and steam-engines and for his 1817 work with French physicial
chemist Pierre Dulong in the correction of Newton's law of cooling. [1] More notably, in 1819 they
discovered that the specific heat of any solid element multiplied by its atomic weight is
approximately equal to a constant. [2] This has come to be known as the Dulong-Petit law for the
specific heat capacity of metals.

Education
Petit studied at the École Polytechnique, graduating in 1811, later becoming professor of physics
from 1815 to 1819.

Carnot
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In thermodynamics, Petit is known to have had a discussion with French physicist Sadi Carnot on the subject of
efficiency in engines, which may have influenced or stimulated the latter in his 1824 Reflections on the Motive Power
of Fire, with its famous derivation of the efficiency of heat engines in general. One of Petit’s noted students in
physics, during the years 1815-16, was Auguste Comte, the French sociologist and philosopher who is generally
credited with having coined the term sociology and who first outlined the subject of "social physics". Physics, for
Comte, was his most difficult class, because, in his own words, Petit "went too fast". [3]

References
1. Whewell, William. (1866). History of the Inductive Sciences (section: “Correction of Newton’s law of cooling”, pgs.
149-50). Appleton.
2. Scerri, Eric R. (2007). The Periodic Table: its Story and its Significance (pgs. 59-60). Oxford University Press.
3. Pickering, Mary. (1993). Auguste Comte (pg. 24). Cambridge University Press.

External links
● Alexis Petit – Wikipedia.
● Alexis Therese Petit (biography) – Hak-vk.at.

Petric, Nedjeljka
In hmolscience, Nedjeljka Petric (c.1941-) is a Croatian chemical engineering and
chemical thermodynamics professor noted a number of 1990s articles in which she
attempts to explain the “spiritual” aspects of humans, e.g. “God gives us the possibility
to choose” negative or positive positions, using recourse to: quantum mechanics,
thermodynamics, the Boltzmann-Planck entropy equation, the Heisenberg uncertainty
relation, Onsager reciprocal relations, mathematical infinities and irrational numbers—
a rare classic case of the overt “ontic opening” theorist, especially rare for a professor
of chemical thermodynamics.

Overview
In 1991, Petric published her relatively tame article “Application of the Thermodynamic
Theory to Social Events” in the International Review of Modern Sociology, wherein she
articles that entropy, as defined by the Boltzmann equation, is interpreted not as
disorder but as freedom of individuals (Frederick Rossini also argues along these lines).
[1] In 1995, Petric published her “Thermodynamical and Quantum Theory applied to
Spiritual (Psychic) Condition of a Person”, where her aim is to attempt to build a bridge between science and religion,
as she states, via thermodynamics, primarily, and quantum mechanics, secondarily. [2]
In 1997, she publisher her barely-readable Bible-backing article “Application of the Thermodynamic and
Mathematical Theory to Man (Person) and Society”, wherein she attempts to argue, in short, that (a) just as we can
never precisely know irrational numbers, e.g. π, which have an “infinite” number of decimal places, we cannot
precisely know reversible processes, which are idealized to take place “infinitely” slowly, subsequently, we cannot
know “infinite (God’s) wealth”, or something along these lines. Then she goes on to argue that the Heisenberg
uncertainty principle, applied to observations of our energy and our thoughts, means that in spiritual considerations,
we cannot insist upon reproducibility of results, and that this has something to do with Jesus Christ. This particular
article is a strain on the mind to read. In one of her conclusions, she seems to equate the striving of social systems
towards equilibrium as the striving after God:
“The state of equilibrium is the ‘aim’ and everything in nature tries to reach it, strives unstoppably after the aim,
strives after God.”
In 1998, she applied the Onsager reciprocal relations to the “spiritual condition” of a person. [2] This seems to be the
last of her effort at an “attempt at a scientific approach to the religious”, as she stated in 1995.

See also
● Juliana Boerio-Goates

Education
Petric, since the 1970s, has been working as a chemical engineering professor at the Faculty of Technology, Split,
Croatia, where she ran a thermodynamics laboratory, taught courses in undergraduate thermodynamics, technical
thermodynamics, and engineering thermodynamics, and graduate courses in chemical engineering thermodynamics.
Most of her research seems to have focused on processes to obtain magnesium oxide obtained from seawater, e.g.
electrochemical. In 1986, Petric published a Technical Thermodynamics textbook and in 1988 she co-authored a
Chemical Engineering Thermodynamics textbook with a I. Vojnovica. Currently, she is a retired chemical engineering
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professor, of the Faculty of Technology, Split, Croatia. (Ѻ)

References
1. Petric, Nedjeljka. (1991). “Application of the Thermodynamic Theory to Social Events” (abs), International Review
of Modern Sociology, 21(Spring):121-129.
2. Petric, Nedjeljka. (1995). “Thermodynamical and Quantum Theory applied to Spiritual (Psychic) Condition of a
Person” (abs), International Review of Modern Sociology, 25(2):103-13.
3. Petric, Nedjeljka. (1997). “Application of the Thermodynamic and Mathematical Theory to Man (Person) and
Society” (abs), International Review of Modern Sociology, 27(2):115-21.
4. Petric, Nedjeljka. (1998). “Thermodynamical and Mathematical Laws applied to Spiritual (psychical) Condition of a
Person (Man)” (abs), International Review of Modern Sociology, 28(2):45-53.

External links
● Petric, Nedjeljka – WorldCat Identities.
● Nedjeljka Petric (faculty) (Croa an → English) – Ktf-split.hr.

Pfaff, Johann
In mathematics, Johann Pfaff (1765-1825) was a German mathematician noted for,
supposedly, developing the mathematical outline to the Pfaffian form.

Influence
A noted student of Pfaff was Carl Gauss.

External links
● Johann Friedrich Pfaff – Wikipedia.

Pfaffian form
In mathematics, the Pfaffian form is an expression which takes the form: [1]

(add discussion)

History
The so-called Pfaffian form, supposedly, was derived in circa 1805 by German mathematician Johann Pfaff, a noted
student of which was German mega-mathematician Carl Gauss.

Truncated Pfaffian
The expression:

where W is an amount of work done by the system, Y is an intensive property of the system, and Z is an extensive
property of the system, is called a "truncated Pfaffian". [3]

Note
The Pfaffian expression is somehow related to the so-called Maxwell relations as found in the thermodynamic work
of James Maxwell. [3]

Etymology
The names Pfaffian form, Pfaffian function, Pfaffian expression, truncated Pfaffian, etc., may have been introduced in
Greek mathematician Constantin Caratheodory's 1908 "Studies in the Foundation of Thermodynamics", and what has
since been called Caratheodory's theorem; although this needs to be fact-checked. Another reference seems to state
that the names Pfaffian function and Pfaffian form for these types of expressions were introduced in the 1970s by
Russian mathematician Askold Khovanskii and named in honor of German mathematician Johann Pfaff.

Conjugate variables
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See main: Conjugate variables

Pfaffian forms is a common formulation in thermodynamics, where the summation pairs, each taking the form of
intensive (Xi) and extensive (xi) conjugate variable pair, act as quantifiable energy representations of transformations
of the internal energy of the system. The right side of the Gibbs fundamental equation, for example, is a Pfaffian
form. In short, the general use of the conjugate pairs perspective is that one can quantify the internal energy of a
system as the sum of the conjugate variables. In short, with any extensity xi (extensive variable) it is always possible
to associate a tension variable Xi (intensive variable):

which is called the "conjugate", whereby, according to the first law, the change in internal energy dU of a system is
given by the summation of the product of the conjugate pairs:

The combined law of thermodynamics:

being the simplest example, temperature T and pressure P being the intensive variables (dependent on position in
the body) and S and V being the extensive variables (independent on position in the body).

References
1. Sychev, Viacheslav V. (1991). The Differential Equations of Thermodynamics (2.2: Pfaffian forms and Total
Differentials, pgs. 11-). Taylor & Francis.
2. Caratheodory, Constantin. (1908). Studies in the Foundation of Thermodynamics (Untersuchungen uber die
Grundlagen der Thermodynamik). Bonn; published in: Math. Ann., 67: 355-386, 1909.
3. Kestin, Joseph. (1966). A Course in Thermodynamics (truncated Pfaffian, pg. 531). London: Blaisdell Publishing Co.

Further reading
● Emanuel, George. (1987). Advanced Classical Thermodynamics (3.3: Legendre Transformation, pgs. 25-28). AIAA.
● O , Bevan J. and Boerio-Goates Juliana. (2000). Chemical Thermodynamics – Principles and Applications (2.2d:
Caratheodory and Pfaffian Differentials, pgs. 63-). Academic Press.

External links
● Pfaffian function – Wikipedia.
● Pfaffian form – Wolfram MathWorld.

Pharmaceutical thermodynamics
In thermodynamics, pharmaceutical thermodynamics is the chemical thermodynamic study of drug action. Subjects
in this field, which is relatively new, include the thermodynamics of adsorption, crystallization, encapsulation,
partitioning, as well as drug-receptor thermodynamics. Synonyms seem to include: physical pharmacology, physical
pharmacy, or pharmacological thermodynamics. A key aspect of pharmaceutical thermodynamics, according to
American physical pharmacologist Kenneth Connors, is focus on the “pharmaceutical system” as a thermodynamic
system. [1]

References
1. Connors, Kenneth A. (2002). Thermodynamics of Pharmaceutical Systems: an Introduction to Students of Pharmacy.
John Wiley and Sons.

External links
● Pharmaceutical thermodynamics (research group) – Friedrich Alexander University.

Phase rule
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In thermodynamics, the phase rule or "Gibbs phase rule" states that the number of distinct phases for any system at
equilibrium is determined by the following expression:

where P is the number of phases, C the number of components, and F the number of degree of freedom. [1]

History
The phase rule was derived by American chemical engineer Willard Gibbs who first formulated it in his 1876 treatise
On the Equilibrium of Heterogeneous Substances. The first proof of the phase rule was said to have been made by
French physicist Pierre Duhem as found in what is called the Gibbs-Duhem equation, argued to be the basis of the
phase rule. [2]

Human thermodynamics
See main: Social phase

American historian Henry Adams wrote his 1909 article “The Rule of Phase Applied to History” based on a crude
interpretation of Gibbs phase rule. [3] In it Adams attempted to use Maxwell’s demon, as an historical metaphor,
though he seems to have misunderstood and misapplied the principle. Adams interpreted history as a process
moving towards "equilibrium", but he saw militaristic nations (he felt German pre-eminent in this class) as tending to
reverse this process, a "Maxwell's demon of history". Adams made many attempts to respond to the criticism of his
formulation from his scientific colleagues, but the work remained incomplete at Adams' death in 1918. It was only
published posthumously.

References
1. Daintith, John. (2005). Oxford Dictionary of Science. Oxford University Press.
2. (a) Duhem-Margules Equation – McGraw-Hill’s Digital Engineering Library.
(b) Alberty, Robert A. (2003). Thermodynamics of Biochemical Reactions (2.4: Gibbs-Duhem equation and the Phase
Rule, pgs. 25-26). John Wiley and Sons.
3. Adams, Henry. (1909). “The Rule of Phase Applied to History”. Washington.

Further reading
● Berry, R. Stephen and Smirnov, Boris M. (2011). “The Phase Rule: Beyond Myopia to Understanding” (abs),
Structure and Bonding, 1-9.

External links
● Gibbs’ phase rule – Wikipedia.

Phase thermodynamics
In thermodynamics, phase thermodynamics is the study of phases, phase separations, or phase transformations
thermodynamically.

See also
● Phase rule
● Maxwell’s thermodynamic surface

Further reading
● Hillert, Mats. (2006). Thermodynamics and Phase Transformations. EDP Sciences.
● Weinhold, Frank. (2009). Classical and Geometrical Theory of Chemical and Phase Thermodynamics. WileyInterscience.

Phase transition
In science, phase transition is a change in a feature, namely: state (solid, liquid, gas, plasma) or magnetism
(paramagnetic, ferromagnetic), or conductivity (normal conductivity, superconductivity), that characterizes a system.

Discussion
The history of the parlay of the term "phase", as in change of state, to other aspects of change, e.g. magnetism,
conductivity, social phenomena, is in need of clarification, a large part of which simply seems to be term adoption,
without explanation. To cite one example, in 1995 American biochemist (chnops-chemist) Stuart Kauffman argued
the following to account for the origin of life as a type of chemical reaction "phase change" from dead molecular
species to alive system of molecules on fire: [2]
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“Alone, each molecular species is dead. Jointly, once catalytic closure among them is achieved, the collective system
of molecules is alive. As a threshold of diversity is crossed, a giant web of catalyzed reactions crystallizes in a phase
transition. A critical diversity of molecules must be reached for the system to catch fire, for catalytic closure to be
attained.”
(add discussion)

Socioeconomic | Transitions
See main: Social phase

In 1909, American historian Henry Adams wrote his article “The Rule of Phase Applied to History” based on a crude
interpretation of Gibbs phase rule. [3] In it Adams attempted to use Maxwell’s demon, as an historical metaphor,
though he seems to have misunderstood and misapplied the principle. Adams interpreted history as a process
moving towards "equilibrium", but he saw militaristic nations (he felt German pre-eminent in this class) as tending to
reverse this process, a "Maxwell's demon of history". Adams made many attempts to respond to the criticism of his
formulation from his scientific colleagues, but the work remained incomplete at Adams' death in 1918. It was only
published posthumously.
In 20th century, a number of usages of the term “phase transitions” began to be applied to things such as:
opinion dynamics, historical change, origin of life theory, emergence models, complexity theory, among others.
Some of these models come from Ising model (Ising model of human behavior) others from bifurcation theory and
chaos theory. In 2001, Romanian econophysicists Margareta Ignat and Mircea Gligor began applying phase transition
theory to model demographic crashes. [3] In 2010, Romanian electronics music artist Bogdan published his EP Human
Thermodynamics, modeled on the theme of the HumanThermodynamics.com cite, containing four tracks: pressure
correlations, phase transitions, aerospace race, and transport phenomena.

See also
● Phase rule
● Phase thermodynamics
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Phenomenological thermodynamics
In thermodynamics, phenomenological thermodynamics is the study of systems, from the thermodynamics
viewpoint, wherein specifically the actions of the individual parts or components of the system are not discussed. [1]
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Philo thermometer
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In thermometers, a Philo thermometer is a temperature measuring
device in which a tube from a hollow sphere is extended over a jug
of water operating such that if the sphere is placed in the sun,
bubbles will be released as air expands out of the sphere;
conversely, when moved into the shade, water rises in the tube as
air in the sphere contracts, as pictured adjacent. [1] This device was
invented by Philo of Byzantium (c.280-220BC), and is said to be the
first thermometer-like device.

Influence
Philo's thermometer design was described in a pamphlet published
by him, and later read by those including Greek engineer Hero and
German engineer Robert Fludd.
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Philosopher’s paradox
In human thermodynamics, philosopher’s paradox is a mental syndrome,
common to thermodynamic philosophers, particularly when discussing
ingrained cherished concepts, such as life vs. death, consciousness, feelings,
immortaility, soul, morality, etc., in the context of the physical sciences, where
objective prophetic visions, theoretical implications, or hypotheses often tend
to become skewed, scientifically empty, and generally biased on the premise
that each supposition leads back to the subjective view and vested interests of
the writer. [1] Scottish physicist James Maxwell, in his 1878 Nature review of
Balfour Stewart and Peter Tait’s religion-sided science-crouched books The
Unseen Universe (1875) and followup sequel Paradoxical Philosophy (1878),
gave the following depiction of the paradoxical philosopher: [2]
“Paradoxical philosophers [are those] eminent men of science, ‘driven,’ as they
tell us, ‘by the exigencies of the subject,’ [who] having laid down all the
instruments of their art, shaken the very chalk from their hands, and, locked up
their laboratories, have betaken themselves to those blissful country seats
where Philonous long ago convinced Hylas that there can be no heat in the fire
First page of James Maxwell's poem "A
and no matter in the world; and where in more recent times, Peacock and
Paradoxical Ode", his last and final
Mallock have brought together in larger groups the more picturesque of
poem on his views concerning
contemporary opinions.”
Paradoxes that arise in the paradoxical philosophy mindset, as discussed by
Maxwell, include the "double mind", the "binding problem", the unbridgeable
gap issue or “leveling up policy”, as Maxwell called it, the "continuity issue"
(morality or immortality), among others.

Double mind

thermodynamics, evolution,
immortality, morality, soul, and
consciousness reasoned down to the
atomic level, sent to Peter Tait in jest
of his 1875 conservation of energy
theory of immortality, co-written with
Balfour Stewart. [5]

Maxwell goes on to comment how the scientists with philosopher’s paradox often tend to conclude with the
conception of the “double mind” and cites the following passage of German physician-physiologist Emil de BoisReymond as an example:
“On the one side the acting, inventing, unconscious material mind, which puts the muscles into motion, and
determines the world's history; this is nothing else but the mechanics of atoms, and is subject to the causal law, and
on the other side the inactive, contemplative, remembering, fancying, conscious, immaterial mind, which feels
pleasure and pain, love, and hate; this one lies outside of the mechanics of matter, and cares nothing for cause and
effect.”
Maxwell then goes on to comment “we might ask professor Du Bois-Reymond which of these [two minds] it is that
does right or wrong.” Maxwell also give the example of how the paradoxical philosopher may lead to the
contradictory conclusion that “all matter is, in some occult sense, alive”, i.e. the panpsychism or panexperientialism,
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in modern parlance, such as posited by a doctor Hermann Stoffkraft, in one chapter of Paradoxical Philosophy.

Binding problem
In his discussion of the “leveling up” policy [extrapolate up vs. extrapolate down], a name which he gives to the view
of Dr. Stoftrakft that all kinds of matter have their motions accompanied with certain simple sensations or that all
matter is to some sense alive, Maxwell also brings up the recent 1877 lecture “The Limits of Natural Knowledge” by
Swiss-born German botanist Carl von Nageli, wherein Maxwell summarizes as follows: [7]
“He can draw no line across the chain of being [unbridgeable gap], and say that sensation and consciousness do not
extend below that line. He cannot doubt that every molecule possesses something related, though distantly, to
sensation, ‘since each one feels the presence, the particular condition, the peculiar forces of the other, and,
accordingly, has the inclination to move, and under circumstances really begins to move—becomes alive as it were; ...
If therefore, the molecules feel something which is related to sensation, then this must be pleasure if they can
respond to attraction and repulsion, i.e., follow their inclination or disinclination; it must be displeasure if they are
forced to execute some opposite movement, and it must be neither pleasure nor displeasure if they remain at rest’.”
Maxwell goes on to speculate as to whether or not atoms can have pleasure, in terms of pure dynamics, and
concludes with the remark “even if a man were built up of thinking atoms would the thoughts of the man have any
relation to the thoughts of the atoms?” This is what is known as the “binding problem” in modern philosophical
parlance, a 1890 expression of American psychologist William James who commented “how can many
consciousnesses be at the same time one consciousness?” This is what is called, according to American philosopher
Christian de Quincey, the main issue in any standard critique of any form of panpsychism. [8]

A Paradoxical Ode
In followup to his review, in 1878 Maxwell penned a satirical three-part poem entitled “A Paradoxical Ode”,
addressed to Hermann Stoffkraft (the so-called materialistic hero of Paradoxical Philosophy), which he sent to Tait
poking fun at their work, themed on the alluded to premise that his soul was an amphicheiral knot, a knot that can be
deformed into its mirror image, in a scientific sense, which curiously was Maxwell’s last poem, as he died in midlife,
at the age of 48 (in 1879) and knew he was dying as he wrote it.

Paradoxical philosophers | modern
In modern times, a recent example of a paradoxical philosopher is English physicist Philip Moriarty who argues and
teaches that entropy can apply to arrangements of atoms and molecules in statistical systems, supposedly viewed in
terms of the Max Planck 1900 black body-multiplicity of atomic states model of entropy, but that that
"thermodynamic entropy", in his own words, cannot be applied to the arrangements of students in a field. His view
was discussed and argued at length in the 2009 Moriarty-Thims debate. Another example of the paradoxical
philosopher, i.e. one who used contradictory phrases and statements in argument, is Czech black hole
thermodynamicist, string theorist, and former MIT physics professor Lubos Motl, who when confronted with the view
that thermodynamics governs human relationships, commented in hasty objection to the work of American chemical
engineer Libb Thims, on 20 Nov 2010, that:
“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.” (his capital use).
This statement, however, contradicts Motl's previously stated views on how thermodynamics applies to black holes.
In 2003, for example, he stated: [6]
"Entropy defined statistically 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 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).
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Philosophical Implications
of Thermodynamics
In famous publications, Philosophical Implications of
Thermodynamics or Métaphysique et Conséquences
Philosophiques de la Thermodynamique: l'Analyse
Fondamentale de l'Univers (Metaphysics and Philosophical
Implications of Thermodynamics: Basic Analysis of the
Universe) is an 1868 book by French physicist Gustave Hirn in
which the philosophical ramifications of the newly-forming
universal science of thermodynamics are considered in
respect to the meaning of human existence. [1] It is this work
of Hirn, along with his earlier measurements of the
mechanical equivalent of heat of humans in action, to which
the term 'human thermodynamics' was first used in,
specifically in the 1893 paper “The Scientific Work of Gustav
Adolph Hirn” by English engineer Bryan Donkin. [2]

Synopsis
The following seems to be Hirn's synopsis or rather origin of
the book:
“Six of the following sketches were read to the Society of
Natural History Colniar, and were printed in the Bulletin of
the Society under the name of reading. Many people have
hoped, most flattering for me to see them reprinted at a
larger number of copies, I decided to make them serve as an
introduction to a great work I had long been in preparation. I Title page to French physicist Gustave Hirn's 1868 book
Philosophical Implications of Thermodynamics, in which
have reviewed carefully, I have stripped to affect the local
the Hirn attempts to outline a philosophy of human
character, and I have supplemented by a seventh sketch
existence based on the universal principles of
entirely new. As such, they are full and faithful expression of thermodynamics. [1]
the book which they are used as input. They express the
same thought in a form more accessible to the generality of cultivated minds. Their appearance, sometimes almost
slight, will perhaps accept more readers walking austere book itself. It will prove at least to a mathematician and a
physicist may, whenever he wants, think, feel and write in the language of everybody.”
In his second sketch, interestingly Hirn devotes a section to "positive and negative work to be alive", which seems to
be a direct extrapolation of German physicist Rudolf Clausius' conception of positive work and negative work.
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English translation
No English translation, as yet, seems to exist. Shown below is the partial start of a straight French → English Google
translation of Hirn's book.
(pgs. i-v)
ELEMENTAL ANALYSIS of the UNIVERSE
Philosophical and metaphysical Implications of
THERMODYNAMICS
BY G. A. HIRN
The unity of our finished works of art and the unity of this
artwork infinite and admirable, which is self universe, resulting
of harmony in diversity, not the identity of parties.
PARIS: GAUTH1ER-Villars, PRINTER, BOOKSELLER OF POLYTECHNIC SCHOOL, THE OFFICE OF LONGITUDES, Quai des
Augustins, 55, 1868; [Graphic] [merged small] HIS EXCELLENCY DUKUY, MINISTER OF EDUCATION, Tribute high
gratitude and affectionate sympathy,
(pgs. vi-x)
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and 428. Memoir on the flow speed nerve in sensation and in the act of volition 538 [Merged small] [OCR errors]
[merged small] [merged small].

INTRODUCTION
Aim and object of this suppties shipped. - Method and demonstration / clothing emptoyés. - Players whom it is
addressed. The first title of this book does not indicate that the starting point and the general method. The second,
however, indicates clearly the goal.
Proceed towards distinct beings in the sensible world, as the chemist proceeds in respect of a body that analysis, look
what is the elementary constitution of beings, from the grain of sand to the stars of the firmament , from the humble
fungus to man, such is the daring that I proposed.
I support explicitly upon Tépithète I just used so that the reader does not believe for one moment that I should do
the slightest illusion about the difficulty and size of the company. I'm even going on, and for the same reason, bring
out the magnitude of the difficulty and the grandeur of the problem. I will then be much easier to identify my
personality in my work, and show that if the problem is resolved in its entirety from the very introduction, it is not by
me but by science and Using modern analytical methods.
The sages, philosophers, thinkers of all time, tried to guess the elementary constitution of the universe. The first man
who looked eagerly plunged into the vastness of the heavens, or in the petals of a flower, or in his own being, must
have wondered: "What is the nature of everything around me, what is my own nature? "
At all times too, these important questions were answered, still very firm and determined, but still very contradictory.
However, if one takes the trouble to weigh the answers, so varied in appearance, it is recognized that they can be
reduced to three very distinct. The solution, in fact, has somehow embodied in three huge doctrines, which have
lasted for centuries, by modifying and perfecting itself, parallel to cféveloppement of the human mind in all its
entirety. All blanks, like all the most distinct statements, concerning the elementary constitution of the universe,
ultimately result in SPIRITUALISM, to pantheism or materialism.
For the ordinary scholar, that is to say the spirits disinclined to reflection, and yet avail themselves of the daily
common terms of philosophical sciences, spiritualism is simply the assertion of a creator God and spirit and the
human soul, spirit ellemême, known to survive and feed our organic existence of this world, materialism is precisely
the opposite of that statement, he also intertwines with pantheism, and results in the eyes public tarnished by
atheism, fatalism, rationalism, skepticism. etc.. In this form, of course, these doctrines would incidentally be included
in an analytical study on the composition of beings. Indeed, although their definitions, and asked, responding to one
side of the question, does not form any idea of a demonstration based on reason and experience, and does a blind
statement.
But it is easy to bring these three words to their true meaning. The materialism, considered an analytical theory of
the universe, admits, and can admit only one kind of essential elements: 1a matter existed from all eternity, and
everywhere identical with itself, c ' is with this element and its only movement that not only did he claim, but he
suffered the sentence to explain all phenomena possible, since the movement of the stars, since the formation of the
crystal, until the thought in its most sublime developments. I say he suffered a conviction, and this was well
understood by all his supporters consistent with themselves. As soon as he accepts more than one kind of elements,
as he admits, for example, the existence of a dynamic element capable of giving rise to the motion in the matter
without motion earlier, he no longer no reason to reject the existence of a third element, Calvin animistic necessary
to give rise to the phenomena of organic life ceases to be himself, or rather, he has no reason to being, it becomes a
matter of fact, and cease to be a doctrine of principles.
Pantheism (God in everything, everything in God) also admits an element but this element, far from being
(pgs. 4-8)
always and everywhere identical with itself, is instead likely of all possible transformations, it can become spirit, force
or matter it contains, in its essence and potentiality, all possible phenomena and may temporarily individualized as
distinct beings, which, after a cycle of changes, of themselves absorbed in the great Whole. Between this and the
previous doctrine there is a chasm: the point of view of principle as that of the straightforward interpretation of the
facts.
Spiritualism is more difficult to Deune, or, rather, its forms are more varied, but we can say that its essence is to
admit not only the variety of items from the material to the pure spirit, but also and above all, the indestructibility
and individuatité of these elements. This is at least the form of this doctrine when it is logical and consistent with
herself.
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These three doctrines, see, are. each in its way, a real analysis of the constitution of beings. Applied to very particular
of our own being, this analysis tells us the name of materialism, that man there is matter, and that his thought is a
movement of atoms on behalf of pantheism, that the Man is both matter, Strength and Soul, forming a single species
transmutable, each of these three words does a fashion in the name of spiritualism, that man is at least matter and
mind, considered forever separate elements.
These three doctrines have crossed the centuries under the sway of progress. Materialism, obviously. has never been
a philosophical doctrine somehow separate from practical life. In pantheism and spiritualism, on the contrary, are
based and rendered, not only all religions possible, but all religious aspirations isolated from human consciousness.
These three interpretations are facing today, in the form of overt or covert, in all our societies. What do I say? They
face and prevail alternately in the heads of many men who can think, when, returning to themselves, they look at
large views, beliefs they have been taught from childhood, and that face of all, they dare not pretend to doubt.
The expression of daring that I used from the outset, specifying the purpose of this book is not too strong, it seems at
least, and most readers probably will ask me: " By what right do you solve a problem you call itself secular, and you
confess exist or have existed in the minds of many men, some think they know? "The question would be
overwhelming if possibility of solving the problem only depended on the more or less force of our intellect alone, and
if, therefore, the personality of each man thinking only intervened. That is, thank you god, not the case, and here
comes a great power far more than any exceptional genius, here our personality as it disappears entirely, to make
way for a collective strength which now has each of us.
Any analysis requires knowledge of the attributes of being analyzed, and the parties are supposed to form the
components of that being. An elemental analysis of the universe or the beings who compose it assumes knowledge as
complete as possible for all phenomena that leads the competition of the things we claim to isolate in thought. This
analysis is thus exclusively for all our natural and exact sciences, Science cosmogonic, and everything we try, outside
the field of science can be a hypothesis, or theory and systematically biased.
This assertion, which the evidence is likely to hit everyone, we now understand very well how our big problem was
and has been through the ages without being resolved, how the three fundamental doctrines that I have specified are
held face to face, without one or the other has never been completely victorious or defeated. All of our exact
knowledge of the phenomena of the sensible world, Scientific cosmogony, in fact, is subject to the law of progress as
possible all the work of the human spirit. What was impossible yesterday, she solves today what he is missing today,
it will reach tomorrow. Our problem has been resisting for centuries, but we have the right to say one day it will be
defeated by science.
In this sense, the only critical question to ask is this: "How do you know if it is time to attack a question of wise think
out of the reach of human reason, as it has always seemed difficult?" If our science would step and regularly, it would
be almost impossible to decide when. But that is not their operation. They shall, in fact, somewhat jerkily, their
power is focused to a point sometimes, sometimes to another, a set of unexpected discoveries of the same family will
often opens a horizon which no one suspected the vicinity.
Our era has been, or rather is the witness of a very striking phenomenon of development of this kind. In one of the
most special of physics, in that which has for its object the study of heat, it has recently made a radical revolution in
all the ideas accredited so far: a series of experimental facts, apparently paradoxical and strangers to each other,
have been linked to the most brilliant in the mathematical analysis, the revolution effected in this isolated spot has
quickly gained step by step, and has established a relationship now inseparable, or rather, confounded in a single
beam of science that seemed to have nothing in common. Mechanics, physics, chemistry, physiology ....,
spontaneously grouped around a common core of principles indelible.
Following the special character of this great and remarkable movement, the most conservative minds, the most
timid, found themselves drawn to discourse on the nature of matter, forces, probing the mysteries of life and falling
in excess quite opposite to their habits, have finally found what they believed easily possible. A considerable number
of books of all sizes, all styles, but all marked the same trend appeared in recent times, there trying to dissect the
phenomena, to trace the causes, determine the nature of the causes.
(pgs. 9-13)
open before them, have given to explain this major source of movement, saying it is an effect of the will of God, as if,
at this point of view, the smallest of the phenomena of nature was not as an effect of this will, and they looked
painfully linking all possible dynamic phenomena that only force, which is not yet over one of their own confession.
If, as a physicist and as a metaphysician, I was mistaken in thinking that the only language of facts now known and
well understood it is possible to draw a natural and general synthesis, embracing all phenomena of the universe if I
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gave the epigraph to this book, which shows all the trends, should be only an expression of poetic illusion on my part,
I do not at least be difficult to show that the eloquence of facts sufficient to rebut the unitary synthesis is claimed to
be written so clearly in the great book of nature. As a physicist, and an objective point of view, I shall not prove that a
phenomenon so admirably analyzed and grouped together in these last days, will legitimize the explanatory
hypothesis, and also the most specious, we presented as the only true on the nature of forces. As a metaphysician,
and a subjective point of view, I know perhaps better still bring out the close connection between pure materialism
and synthesis Unitarian, I shall show that materializing phenomena we have inflicted the same out to others who will
seem completely foreign. and that to be called spiritualist, not to be simply materialistic inconsistent, it is not enough
to make professions of orthodox faith, to deliver at all times solemnly called Creator, draw a chalk line through the
phenomena of nature, and declare that everything is on one side, and pure spirit of the other! Conditions are less
specious necessary for us to say really belong to one or another of our three major philosophical doctrines.
The first title of this book, I said, indicates the starting point and the method. The creation of thermodynamics is a
new era in the development of all our science, and not just that the only physical - mechanical. She came to enforcing
laws and defined clear interpretation of a host of phenomena which seemed to have no other rule than chance. To
identify the various species of elements that constitute beings, and who, by their mutual relations, give rise to.
phenomena, it was natural to start from the very principles that have somehow changed our science, and linked
them into a single beam. From these principles I have tried to draw philosophical and metaphysical implications, I was
constantly causes from effects: I have used, in a word, almost exclusively critical and analytical method. This method,
despite what has been said, is the true power of our science, and for having abandoned too soon, that many modern
thinkers, believers found a general synthesis, have led that to small partial syntheses, devoid of any viability. Explain
life by electricity, heat, electricity, magnetism, gravitation, universal gravitation by the movement of matter or the
will. God is not explaining anything at all, or rather, it will translate, in the form of sensory images and palpable,
which in the reality of nature, can affect any figure!
And now, am I allowed to say to whom I offer this book? Is it permissible for an author to say that he wants to be
read? I think, in all cases, filling almost an obligation to say to whom I méconseille read me.
The epigraph of the book shows all the trends. It is, as a philosophical work, the refutation of materialism and
pantheism, a justification of spiritualism as absolute but is, as a work of pure science, a refutation of all theories
partial quis physics, mechanics, lead straight to the two First doctrines any sensible mind and consistent with himself.
The author would hope or wish an official success and welcome the crowd literate, can not do better.
But as a work of pure science, this book goes against many: the author, thank you god, is far from alone in his
opinion, but it is nevertheless a small number to fight against the ideas present the vast majority of scientists. This is
not an element of success among its peers. If, as a work of philosophy, this book refutes materialism and pantheism
to top spiritualism, he reasons carefully with the first doctrine, he attacks with respect to the second, and it points
very often deplorable excess third. The author was careful not to insult the philosophers who accept the materialism
or pantheism as scientific truth: he knows that among them are the most powerful minds of these two centuries, he
knows many of them of QENS honest, he knows that the materialist, in the bad sense of the word, that the intelligent
man who has neither faith nor law, which at every moment, violating its most basic duties towards himself and
towards others , is found in all camps, and perhaps in greater numbers in the camp of so-called purists. He knows
that many Christians are blind to their pantheistic, and all are even some points. The insult, in a word, has no place in
this book. This is not an element of success either, among the large number of less.
For many people it's almost a crime to prove the truth of what they believe is true, because a reasoned
demonstration finds a doubt and the need for verification. They prefer to accept without examining what they have
been taught true or false by the yoke of authority, rather than to scrutinize and dig. Let those who are endowed with
this strong faith, who believe that man is free to believe what he wants, who have hatred in my heart and lightning
for any opponent in hand, hastily closed the book and return it on the shelves of the bookstore, the author has never
been blessed with this faith there, perhaps he would even volunteer that he had the good fortune never to possess.
This is a book of science, it is therefore aimed firstly, in its entirety, to the scientists, who fear or do not disdain
occasionally to leave the restricted circle of their special works to shed light on philosophy of science. But, I hope at
least, its introduction, if not its entirety, will find the sympathies of a still larger class of readers.
Many sensible minds know from experience that one is not free to believe the false and absurd, without being sated
with what we liked to call the forbidden fruit, yet they have enough learned to know the historical and scientific
formulas that the authority of caste, of all time, substituted the aspirations of the human conscience. Knowing now
what to expect on allirmations sententious old codes, somewhat satisfied, on the other hand, contradictory
statements of those who speak in the name of science, they look back with disappointment, and apprehension ahead
: doubt, in short, has bitten the heart. On certain days of the funeral event, under the blows of injustice, the grave of
a loved one in these days when the ground beneath the feet lack of stronger, they could not see the absurdity of one
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side and nothing on the other, despair is their lot, until the most powerful of doctors, the time has closed the wound.
These, I dare believe, will be a joyful surprise that positive science and experimental opens today at the horizon
thinker more comforting and serene, they recognize that if the revelations of nature lead to the ultimate denial at
certain points, they do not push for doubt, in other key points, that when we bring in interpreting the obstinacy of a
preconceived system, wrong or this method of investigation, which leads us to conclude before we possess the
rudiments of a conclusion. It is these that addresses the introduction of this book: each line, they will recognize one
of their kind and sympathetic friend. But they go beyond the introduction, if they still doubt, and if they do not fear
the more austere language of a true scientific demonstration. The thought of being useful to one of those, I pay all
my toil and all my efforts.
(pgs. 14-18)
This book is the analytical expression of all sciences, scientific cosmogony, as I learned to understand, and not at all
the statement of a systematic collection of ideas. That's a little too thought of themselves for saying a little too often
my summary, my philosophy, that many authors have led only to dead-born blanks. But even in this sense, will I
always knew not to speak, but let him speak properly part of science that I was able to kiss? Alas Here again, more
than once without doubt, the personality of the writer will reappear, and with it human error. If I had such faith in
myself, believe that strong, which are indispensable for carrying out its end a great job, I am once myself finishing my
work, and, terrified at the thought of the probable imperfections of this work I had to console myself by
remembering the words of the great poet:
Es IRRT der Mensch, so tany 'er strebt! ("Man errs as he strives toward his goal."). That is, the man wanders as it is in
this world.

PRELIMINARY SKETCHES
Six of the following sketches were read to the Society of Natural History Colniar, and were printed in the Bulletin of
the Society under the name of reading. Many people have hoped, most flattering for me to see them reprinted at a
larger number of copies, I decided to make them serve as an introduction to a great work I had long been in
preparation . I have reviewed carefully, I have stripped to affect the local character, and I have supplemented by a
seventh sketch entirely new. As such, they are full and faithful expression of the book which they are used as input.
They express the same thought in a form more accessible to the generality of cultivated minds. Their appearance,
sometimes almost slight, will perhaps accept more readers walking austere book itself. It will prove at least a
mathematician and a physicist may, whenever he wants, think, feel and write in the language of everybody.

FIRST SKETCH
Preliminary definitions. - Proposal of the basic mechanical theory. - Application to heat engines, the physical
phenomena in general .- Relationship establishes that the new doctrine among all the physical sciences. - Equivalence
of all forces of nature.
In the course of the last twenty years, science has been enriched by a great conquest, which will mark the history of
human knowledge the beginning of a new era. The foundation and the building of the mechanical theory of heat
actually constitute a step forward as crucial as that of universal gravitation. By its very modest way, the mechanical
theory of heat seems to be a special branch of a limited and special itself of physics. In reality, it is a whole science of
which all other natural sciences sontdéjà become dependent. That is, among other things, I will highlight in these
sketches, in a form that will convince everyone.
To our surprise, we see the mechanical theory of heat we drive level on the field of physiology, and spread the
brightest light on has some problems long dark and then allow us to tackle some issues of psychology known for
centuries out of the reach of Sciences. Moreover, and this is already striking a physician, Dr. Mayer of Heilbronn, who
first makes a key proposals of the mechanical theory, based on considerations drawn mostly from the reign of beings.
In short, what will strike most legitimately, that the universality of the consequences of some of the elementary
propositions of doctrine is the kinship and solidarity it makes between science that we had until here separate flood
and were taught separately.
Taken in the literal meaning of its title, the mechanical theory is to study the necessary relations between the
phenomena of heat and of static or dynamic balance of ponderable matter. This definition alone already provides a
hyphen between the two sciences now inseparable apparently very distinct between the mechanics and physics.
I began by clarifying the meaning of two expressions belonging to these sciences, and whose employment will save us
long and frequent circumlocutions. I mean this is in physics is called a unit of heat or calories, and this in mechanics is
called a work unit, a dynamic.
The heat, as we know, can not be weighed or gauged, and it is indeed a force, it can not be properly assessed by its
effects. What we call the temperature of a body, and what we measure with our thermometers, is, properly speaking,
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the intensity of caloric force currently free in this body, but our thermometers, kind, good or bad in themselves, can
not give us any idea of the direct
(pgs. 19-23)
amount of heat, or increases or decreases it undergoes. It is evident that this quantity and its variation with more or
less depend on both the intensity and heat in a body and the amount of the body itself, which is subjected to the
action of caloric force. By combining these two elements, one can arrive at a relative measure entirely correct and
clear. This is done in physics, called unit of heat or calories, the amount of heat that must be added to one kilogram
of water at 0 ° to raise the temperature 1 degree centigrade.
I think I should elaborate a bit more about the definition of the dynamic unity, whose use is much less familiar and
whose meaning is also clearly very difficult to understand.
There are few words whose use is more common and whose meanings are more varied in appearance than the terms
of Labour Force and it is little more that are often diverted from their true meaning, not only in language vulgar, but
even in that of many men of science, too little attention to the huge inconvenience caused a vicious use of certain
terms. Without dwelling unduly on those meanings or vicious to those jobs, I say once that mechanical force all
known causes of motion of ponderable matter or body. I will not try for now, though, as most schools admit
materialists, the motion can only arise from the movement if when we see, for example, a body falling to the surface
of the earth with a speed of More and more, he is driven by our knowledge of material molecules endowed with very
high speeds and through space in all directions, or if, as I tried to demonstrate in most of my work, the not exist,
however, in nature, special principles completely separate matter, and able to take it from the rest or get him back. I
will return, as appropriate, on this great and beautiful question.
All things being equal, the speed acquired by a material body subject to the influence of a force, depends on time and
intensity of that force, and space that the body runs under it. 11 is clear from this that the product of the distance
covered and the intensity of the force accurately represents the amount of action developed or expended by the
directive. This product is called the mechanical work. The digital conversion of the expense of action is very simple
mechanics. Just as a force may be used to set in motion a free body as well, and it is even more often, it can be used
to overcome another force.
For example, while our guns, the expansive force of gases, which is none other than the heat, is used to give impetus
to increasing the projectile on the contrary, when with a machine steam, we lift some burden, the expansive force of
steam or heat, is used to overcome the action of gravity or the gravitational force on the body. The product of the
height at which a high burden, and weight of this burden, here becomes the very clear expression of the work or the
quantity of action developed in the machine by the caloric force. It is a product of this species being converted now
universally the expense of mechanical action of all possible forces. It was taken as unit weight per kilogram and the
meter unit height, and called kilogrammetre the amount of action he must spend, using any force whatsoever to
raise a meter tall weighing 1 kilogram. in a second time.
When, for example, we say a steam engine, a hydraulic motor has a force of 10,000-pounds, this means that beyond
using power generated and used without loss, we could raise in one second one meter in height weighing 10,000
kilograms. 10000 meters or weighing 1 kilogram. So again, when we say that a horse can provide a working 75pounds, this means that the motive power of the animal, used without loss, may raise per second to 1 meter tall
weighing 75 kilograms. It is often taken as the unit of horse power and expressed, and it is said that a steam engine
has a power of 100 horsepower, when it is able to provide work of a hundred times 75-pounds per second.
If I explained myself clearly and not too tiring the reader's attention, several thoughts will already spontaneously
offered to his mind. We have noticed how these definitions in the sciences are different from those merely the
general public, when he uses the same words, and how they reduce the terms to their original meaning. Force, in
effect, means engine power, a principle of action, whether of physical or faculties of our soul work means spending of
action for some time, whether as of a physical phenomenon or a function of our thought. That is the sense that these
mechanics are two terms often so vague in ordinary language.
We see how many people incorrectly thought are what we call the power of an engine. When they hear about a
steam engine, a water wheel of twenty horses for example, it contained only twenty horses harnessed together and
acting both are driven by the engine. They thus confuse the effort exerted at a given time, and assumes no minimum
time, with the mechanical work, which involves the idea of time. Archimedes said that with a lever and a fulcrum long
enough, that it would raise the earth, he probably thought to have multiplied almost indefinitely the power of man,
in reality, unconsciously perhaps He has made us very small. Lift the land means, in effect, use the engine working at
our disposal, to raise to a height equal weight to that of Earth. But really, how long would it take a very vigorous man,
working day and night, without rest, to lift such a weight to one millimeter in height? 11 would need two million of
millions of centuries! Archimedes indeed, although we were humiliated.
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The effort that we can leverage to multiply indefinitely and work due to this effort, when he reflects on the move and
mingle too often still in many minds otherwise very intelligent; this mistake gave rise to a disease that is incurable,
when not cut it at its birth: it is that the search for perpetual motion or production of a work without equal spending
power.
I have just defined two kinds of measurement units that appear to have absolutely nothing in common: the unit of
heat, the unit of mechanical work. Yet between them that the mechanical theory has come to draw a line of union
now indestructible.
A body that is heated it expands, or increases in volume, a body that is cooled contracts or shrinks. By increasing
volume, the body is able to overcome external resistors larger or smaller, often huge, that tries to oppose it. Thus
water, which we submit to an increasing heat in a closed vessel, finally broke the walls thicker, if we do end steam
happens if we do not allow the volume of s increase. Thus the water that we boil Open Cup takes a volume nearly ten
seven hundred times bigger, in fact, overcoming, ever, atmospheric pressure, a simple calculation tells us that a
kilogram. water we évaporons well, actually raises to seventeen meters in height the enormous weight of one
thousand kilograms.
The powder that we fired-in a firearm is in fact something other than a very large body heat comes suddenly dilate:
the tendency to increase the pressure exerted on the body and the heated projectile is such that it, on a trip of just
one meter, often receives a speed of 800-1200 meters per second.
Heat, in a word, is a force, and in this capacity it acts in all nature, and that we use in our engines. We can already see
that these two units I defined above, are not so foreign to each other that we thought at first; amount of heat that is
to say how much force in action in a phenomenon much work, that is to say amount of action produced by this force,
these are elements which, far from not knowing each other, all must have a mathematical connection.
The general principle according to which all run our engines to heat without exception is very clear and simple. Any
body, water, ether, chloroform, air, gas in general, are subject to alternative expansion and contraction of volume.
During the period of expansion, the body exerts a force and pushed forward a piston that moves in a casing, which,
using suitable mechanical parts, we provide outside the amount of effort, work it receives. During the period of
contraction, the piston become free again returns to its original position.
In our steamers, for example, water, subject to
(pgs. 24-28)
the action of heat in the boiler, it reduces vapor, that is to say, it actually expands, so take a volume several hundred
times greater, as it formed, the steam will push forward or back the piston engine. Each time the piston reaches the
end of its stroke, the steam that had pushed is placed in communication with a cold and empty space where it
condenses and precipitates, the piston can become free and back in action new steam acting on its opposite side.
Expansion and contraction of an alternative body, this is the cause somehow palpable movement of any heat engine.
Addition and subtraction alternative heat, this is the real cause, but absolutely untouchable, these volume changes
and movements. Such an engine requires, therefore, not only the existence of a heat source to expand the body, but
also a source of cold to remove the body, at first dilated, which had thus expanded, and returning it to its original
state.
One of the most crucial question arises here naturally to mind. The body on which we act warmth he brings to the
cold source that receives all the heat source of heat? In other words, more precise, suppose that we measure all the
heat supplied to water boiling in a steam boiler and also that we measure all the heat that we find in the condenser
of the machine, taking of also account for passive losses: there he equality between the amount originally given, then
found?
Before 1842, there are therefore twenty years ago, physicists all without exception had responded by affirming, all
would have said without hesitation: yes, there is equality between the amounts spent and recovered heat, the heat
can only disperse more or less in different bodies, so as to keep them at temperatures higher or lower, but it is
impossible that it ceases to be heat.
Today, however, there is a single physicist who could still respond well.
Whenever the action of heat on a body produces a mechanical work, it disappears heat strictly proportional to the
work product. Conversely, whenever a mechanical work is used to alter the state of internal equilibrium of a body, it
develops a heat strictly proportional to the work expended. Between work and produced or consumed and the heat
produced or consumed and there is a report immutable, which is what is called the mechanical equivalent of heat.
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This is the great principle laid down for the first time by Dr. Mayer, that is the fundamental proposition on which rests
the whole edifice of the mechanical theory of heat.
In all engine heat, the heat transfers more heat to the body on which it acts, the source of cold fact is this body back
to its original volume, and the difference of these two quantities of heat is precisely that which gives us the work of
the machine. Each unit of heat expended is thus translated for us by four hundred twenty-five kilogram units of work
or products. This is the numerical value of the mechanical equivalent.
Everyone knows that the friction, the shocks, the compression of the body develop heat Well! the amount of heat
produced does not depend on the particular nature of each body, but exclusively to the work consumed. Whenever
he has made an expenditure of 425-pounds of work, he develops a unit of heat, a calorie.
I pointed out that in our arms fire, the heat that, by dilating suddenly the constituents of the powder, is the motive
cause of the ball. But while it travels more quickly into the room, the gases produced by inftammation cool: there
operates a heat consumption is strictly proportional to the work that represents the speed of the ball to each
moment. Say it with any initial velocity, go hit a block and still strong enough, a rock, for example, at the very
moment of impact, it will get hot, and heat that it will develop as a result of the loss of his movement, will be exactly
equal to that which had disappeared in the powder gas to produce this movement.
It is easy to understand what changes the root principle of Mayer had to bring in all our physical sciences, and what
enormous progress made there.
Many phenomena, which seemed to have nothing in common between them, and whose study seemed to be
pusieurs different sciences have been reduced to mere questions of static or dynamic, fully addressed by
mathematical analysis. A very small number of well-chosen examples will be immediately grasping the magnitude of
the progress already, or to do very soon again.
The resistance of solids to break the cohesion is due to the mutual attraction of all the physical parts that constitute
the body. To stretch, to bend an iron bar, he must overcome this attraction with an effort, he must, in a word. spend
at work. But when the heat expands a body, it is also obvious that she overcomes these attractions, it operates in a
word, as work: Some of this heat is used in this work. It follows directly from that statement is so simple that when
we expose any body heat, a portion of heat it receives is used to overcome the internal forces, this part does not
change the temperature of the body, another part, otherwise, only serves to raise the temperature. So if we can
recognize that in the heating of a body belongs to the first and second of these parts, we can calculate the work done
by internal heat, and therefore also the intensity of attraction of atoms to each other.
This attractive force has a very high value in solids very resistant, it is conceivable that very easily, but what we might
surprise is learning that it is far from be zero in the vapors in gases, which, however, the parties seem to be repelled
to infinity, and in liquids, water for example, the intensity of this force is colossal. If we assume A0 ° water contained
in a vessel it fills completely inelastic, and if we assume that the work of internal forces of attraction be suspended
for leaving only the repulsive force of heat, the liquid will exert on the walls of the vase and on each square meter of
the enormous pressure of five hundred million pounds. So that pressure is really that caloric balance in a liquid which,
however, the parties seem to take us some way to dens. It is this attraction, which for the most part, determines the
enormous absorption of heat caused by boiling liquids.
Everyone knows that water is subject to constant pressure and reached its boiling point, temperature does not
change, regardless of the amount of heat to be provided. All this heat is then added to separate the molecules used
to overcome their attraction and the external pressure. When water boils at the open air, that is to say, under the
ordinary atmospheric pressure, forty calories alone are employed in external work and four hundred ninety-six are to
overcome the internal attraction. The old physics called latent heat and the heat absorbed by the liquid without
changing temperature. In reality, there is nothing of latent here in one kilogram of steam at one hundred degrees and
one atmosphere of pressure, there is no more heat than one kilogram of water 100 °, although it must be the
enormous sum of 536 calories to evaporate the water. It has at all times that the evaporation of water determines
the cooling of the liquid: the correct explanation of the phenomenon is rather quite recent.
This is the beautiful result which today leads the mechanical theory of heat, weigh the attraction of two atoms, such
as astronomy weighs the attraction of two globes of the firmament.
But there is one more step to do, and already the road is open. The force that brings together in a homogeneous and
resistant atoms of an element is obviously not the same as that between two, three, four different atoms in a
molecule composed. In other words, the molecular attraction, the cause of cohesion, can be confused in its effects
with chemical affinity. Well in this sense, the study of heat Severe already allows us to certain bodies, to distinguish
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what belongs to one or other of these forces, and consequently reduce to numbers, to express in kilograms energy
force that unites two chemical elements in a homogeneous compound. Without a doubt, by a few years, the
chemistry, which seemed a science of facts and memory will be affordable to the mathematical analysis.
The sound, whether a simple noise or the most harmonious chord sequence, the sound result, we know, a
(pgs. 29-33)
state of oscillation of the internal parts of elastic bodies and if we could see the internal movement of air, for
example, which gives us a continuous, we should see the fluid divided into mobile units, in waves, sound waves, such
that these parties, even slices, approach and depart from each other alternately. But to compress an elastic body to
reduce its volume, it must spend at work, and consequently the body heats up. If, because of its elasticity, the body is
instead a larger volume, it provides employment and hence cools. The wave is compressed to a higher temperature,
and the rarefied wave is a lower temperature than the body where the sound propagates. This alternative heating
and cooling changes the elasticity of body sound, and therefore alter the level occupied by the sound in the range
and velocity.
And we do not think it is a minimal impact and negligible Newton, by calculation, set the speed of sound in air at 288
meters; Laplace, taking into account the heat and cold produced by the compression and rarefaction, set this speed
to 340 meters: the number actually found by direct experience. The speed of sound in air one can deduce the value
of the mechanical equivalent of heat, and add that the calculated value is consistent with a nearly four-hundredth
Joust with that and I have found directly. That is the sound itself linked to the mechanical theory of heat.
We see how closely related the grand principle of Dr. Mayer came to establish between our various sciences. And we
do not think this relationship is merely subjective or relative to our way of classifying. It is objective, that is to say that
it concerns the very subjects of our science, natural phenomena and their causes. The principle of Mayer, in fact,
concerns not only the calories, but all the forces of nature, electricity, light, magnetism, gravity, etc.. If, in any
phenomenon, it occurs, for example, electricity, we are perfectly sure it is spent or light, or heat, or mechanical work,
the equivalent amount.
In short, all the forces of nature can replace each other, there are quantitative equivalence between the point of view
of the effects. But I do not want to tire the longer the reader's attention by quotations from the physical world, I go
immediately into the field of organic life and I look with the attention that it deserves a wide class of phenomena of
interest physiologist, physician, naturalist.

SECOND SKETCH
Application of the mechanical theory of heat engines anime. - Sources of vital heat. - Similarity of the body of living
beings with our engines. - Positive and negative work to be alive. - The first proposal of the mechanical theory applies
to these beings as all our engines. - Details on the physiological functions of animated motors. - In what parts of the
body heat that is consumed labor costs, etc..
The bodies of all living things, plants, cold-blooded or warm blooded, is a source of heat, a fire going. If the heat that
it is constantly developing student does not continue indefinitely with temperature, because the external heat losses
are equal to the amount of heat produced internally, and are also regulated by the organism itself Similarly, so that
the temperature remains constant at each being a half a degree, despite variations in temperature of their physical
surroundings to be organized.
We talked for centuries about the origin of heat called vital. Aristotle, scholars cite the environment when there is a
man of modern science to depreciate, Aristotle thought that heat is created by the vital force itself, and the
respiratory organs, in higher animals, is used to continually refresh the body, preventing it from being consumed by
the excess heat produced.
We'll see how the mechanical theory enters this issue, first as a critic, and then as affirmative. Nihil ex nihilo nihil in
Nihilum. Nothing can come of nothing, nothing that has been being can go into nothingness.
Life, whatever its nature, moreover, can not create anything with no ponderable or imponderable elements that
constitute the body of a living being, she can only use the elements it finds in the physical world. The heat
continuously produced in the body of living beings, and in great quantities in the warm-blooded animals, can be due
only to assume that new combinations in the organism itself, the physical elements which are not continually
introduced.
I say purposely exclusively. Several physiologists Indeed, without adopting the whole of the ideas of Aristotle, had
adopted and amended at least one party. "The friction of blood in the veins and arteries, rubbing the muscles etc..
etc.. must, they say, produce heat, and therefore add to that developed chemical reactions. "And as for the first part
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of the assertion, they are perfectly right. But the mechanical theory refutes completely the final conclusion. These
frictions, these mechanical actions of all kinds generate heat, said that theory, but the movements that gave rise, the
blood, the muscles, etc.., Costing themselves from heat and rigoureusementégales quantities, the total amount of
heat produced in the body is not so amended. We shall soon see that this assertion has been verified experimentally
and the most triumphant.
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.
In experiments four physicists and chemists that I mentioned above, the animal was enclosed in a calorimeter or
apparatus suitable for measuring the total amount of heat produced in a given time, he was sent through a tube the
air required the respiration were analyzed air coming out of the device. From the weight of carbonic acid found in the
outgoing air, we calculated the amount of carbon burned, the weight of oxygen combined in this carbonic acid was
subtracted from that wanted to air this deficit allowed calculate the amount of hydrogen burned off, making the total
amount of heat represented by these two elements are burned, they had the amount of total heat available in the
body. This quantity, in the tests of Dulong and Regnault, was found so close to that indicated by direct calorimeter,
that doubt is no longer allowed on the fundamental role of breathing.
My experiments on humans highlight something more remarkable: that, from one individual to another, the ratio of
various fuel elements combine with oxygen is the same. The consequence is that the heat developed at every
moment in our body is always strictly proportional to the weight of oxygen absorbed in a given time. I have, in effect,
subject to the experience of both sexes, different ages, different temperaments, one among others, was suffering
from a high lung catarrh, I submitted myself experience during a strong period of fever. The amount of oxygen
absorbed per hour and, consequently, the amount of heat generated per hour, varied considerably from one person
to another, but in all, each gram of oxygen consumed produced very nearly 5 calories, that is to say five times what it
takes heat to raise the temperature of 1 ° of i kil. water to zero. I shall return later to some very curious details, as a
matter of physiology.
All I have to say about the production of vital heat, refers exclusively to the living being in a state of rest.
Two major divisions are introduced, so to speak ellesmêmes in the study of organized beings. Among these people,
some, in fact, are fixed in a more or less absolute, instead of their birth: they are forced to wait until the elements
necessary for their existence and their development to reach them: it are plants. The others are endowed with
mobility, they can go and take the necessary elements to their existence: they are animals. But the move and raise
their own body weight, drag, carry, raise a weight, an additional burden, is provide what
(pgs. 34-38)
(pgs. 39-43)
(pgs. 44-48)
(pgs. 49-53)
(pgs. 54-58)
(pgs. 59-63)
(etc.)
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In human thermodynamics, philosophical thermodynamics is the
study of the thermodynamic questions of how one should live (ethics);
what sorts of things exist and what are their essential natures
(metaphysics); what counts as genuine knowledge (epistemology);
and what are the correct principles of reasoning (logic). [1]

Overview
In 1869, French physicistGustave Hirn published Philosophical
Implications of Thermodynamics, on what thermodynamics has to say
about philosophical and metaphysical questions. In 1955, French
anthropologist and philosopher Claude Lévi-Strauss, in his Tristes
tropiques (Sad Tropics), coined the term entropology, as the name
sometimes given to thermodynamics without differential equations.
[4] In 1987, American writer Elizabeth Porteus situated her Twentieth
Century Philosophy of life, happiness, child rearing, and integrated
work around the second law of thermodynamics. [5] In 2002,
American physicist Jack Hokikian state the following relation between
philosophy and thermodynamics: [6]
“[Long ago] science and philosophy were unified in their goal: to
discover the truth about how nature works, [in recent years, however]
science has been taken over by technology—applied science—but
technology does not provide us with any principles of nature,
principles needed to derive a practical philosophy of life—for this we
have to turn to the laws of thermodynamics.”

A rendition of Gustave Hirn in 1868 ruminating
on philosophical thermodynamics, namely on
implications of thermodynamics on philosophy
and metaphysics. [7]

In a sense, philosophical thermodynamics is human thermodynamic analysis of the grounds of and concepts
expressing fundamental beliefs as well as search for a general thermodynamic understanding of values and reality by
chiefly quantitative means. [2] Core concepts in philosophical thermodynamics include: time, meaning, purpose,
eschatology (e.g. heat death), among others. Of the laws of thermodynamics, according to thermodynamicist Myron
Kaufman, the second law has important philosophical implications. [3]
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Philosophy
In science, philosophy is the study of various issues of human existence that have not yet been quantified by the hard
sciences.

Thermodynamics
The term "philosophical thermodynamics", refers to the penetration of exacting logic of thermodynamics on various
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philosophical questions. In human chemistry, since the time of German polymath Johann Goethe’s 1809 Elective
Affinities, the logic of the chemical reaction in regards to human chemical reactions, has led to debates on the issue
of free will and choice among other topics. [1]

List
The following are some of the noted branches of philosophy:
Term

Materialistic
philosophy

Description

Characterized, according to Lawrence Henderson (1917), by the views of Epicurus and
Thomas Hobbes. [2]

Natural philosophy
Philosophical
thermodynamics
Goethean
philosophy

(add discussion)

Quotes
The following are related quotes:
“The first to use the term [philosophy], and to call himself a philosopher or lover of wisdom, was Pythagoras; for, said
he, no man is wise, but god alone. Heraclides of Pontus, in his De mortua, makes him say this at Sicyon in
conversation with Leon, who was the prince of that city or of Phlius. All too quickly the study was called wisdom and
its professor a sage, to denote his attainment of mental perfection; while the student who took it up was a
philosopher or lover of wisdom. Sophists was another name for the wise men, and not only for philosophers but for
the poets also. And so Cratinus when praising Homer and Hesiod in his Archilochi gives them the title of sophist.”
— Diogenes Laertius (c.230BC), The Lives and Opinions of Eminent Philosophers (1:12) (Ѻ)

“Philosophy, the pursuit of wisdom, has had a twofold origin; it started with Anaximander on the one hand, with
Pythagoras on the other. The former was a pupil of Thales, Pythagoras was taught by Pherecydes. The one school was
called Ionian, because Thales, a Milesian and therefore an Ionian, instructed Anaximander; the other school was
called Italian from Pythagoras, who worked for the most part in Italy. And the one school, that of Ionia, terminates
with Clitomachus and Chrysippus and Theophrastus, that of Italy with Epicurus. The succession passes from Thales
through Anaximander, Anaximenes, Anaxagoras, Archelaus, to Socrates, who introduced ethics or moral philosophy;
from Socrates to his pupils the Socratics, and especially to Plato, the founder of the Old Academy; from Plato,
through Speusippus and Xenocrates, the succession passes to Polemo, Crantor, and Crates, Arcesilaus, founder of the
Middle Academy, Lacydes, founder of the New Academy, Carneades, and Clitomachus. This line brings us to
Clitomachus. There is another which ends with Chrysippus, that is to say by passing from Socrates to Antisthenes,
then to Diogenes the Cynic, Crates of Thebes, Zeno of Citium, Cleanthes, Chrysippus. And yet again another ends with
Theophrastus; thus from Plato it passes to Aristotle, and from Aristotle to Theophrastus. In this manner the school of
Ionia comes to an end. In the Italian school the order of succession is as follows: first Pherecydes, next Pythagoras,
next his son Telauges, then Xenophanes, Parmenides, Zeno of Elea, Leucippus, Democritus, who had many pupils, in
particular Nausiphanes [and Naucydes], who were teachers of Epicurus.”
— Diogenes Laertius (c.230BC), The Lives and Opinions of Eminent Philosophers (1:13-15) (Ѻ)

The following are related poster quotes: [3]
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Phlogiston
In chemistry, phlogiston, symbol ϕ (phi), from Greek, meaning
"to enflame" (Leicester, 1951) or "fire of earth" (Woodcock,
2005), was a hypothetical substance supposed to be common to
all combustible bodies and metals, which escaped during
combustion or calcinations, but could be transferred to one body
to another, and restored to the metallic calces by heating with
substances rich in phlogiston (charcoal, oil, etc.); metal, for
example, was produced by the following reaction: [1]

(add discussion)

Swedish chemist Torbern Bergman's 1775 listing of the
symbols for phlogiston and the matter of heat,
categorized as two types of "earths", of which he
listed 15 types, as contrasted with the acids (25),
alkalis (3), and metallic calces (16). [3]

Overview
In 1669, Johann Becher proposed the terra pinguis theory of heat. In 1703, German chemist Georg Stahl, Becher's
student, proposed the phlogiston theory. Phlogiston theory was a precursor to French chemist Antoine Lavoisier
1787 caloric theory; which in turn was a precursor to German physicist Rudolf Clausius' entropy theory. On a
modification of Becher’s three earths theory, terra pinguis was renamed as phlogiston, from the Ancient Greek
phlogios for ‘fiery’, which was said to be the “matter and principle of fire, and not fire itself” that escapes from
burning bodies with a rapid whirling motion, and is contained in all combustible bodies and also in metals, which can
be burnt to “calces”. Calx is a residual substance, sometimes in the form of a fine powder, that is left when a metal or
mineral combusts or is calcinated due to heat. Calx, especially of a metal, is now properly defined as an ‘oxide’, i.e. a
chemical compound containing an oxygen atom and other elements. In the phlogiston theory, the calx was the true
elemental substance, having lost its phlogiston in the process of combustion. The phlogiston was said to have the
property that it could be restored to the original substance by supplying a replacement phlogiston from any material
containing it, such as oil, wax, charcoal, or soot, which was thought to be nearly pure phlogiston.
Phlogiston was thought of as a material entity, sometimes considered as the matter of fire, sometimes as a dry
earthy substance (soot), sometimes as a fatty principle, such as in sulphur, oils, fats, and resins, and sometimes as
invisible particles emitted by a burning candle; contained in animal, vegetable, and mineral bodies. It could be
transferred from one body to another. [2]
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Further reading
● Higgins, William. (1789). A Comparative View of Phlogistic and Antiphlogistic Theories. J. Murray.

Phlogiston theory
In chemistry, phlogiston theory argued that heat was a fire-like
element, having mass, called “phlogiston”, contained within
combustible bodies and released during combustion.

Overview
In 1697 to 1703, German chemist Georg Stahl (1659-1734) introduced
and developed phlogiston theory, as an improved modification of
Johann Becher’s 1669 terra pinguis theory of combustion. [1] Stahl
explained natural phenomena by affirming that “heat matter” (or
matter of heat), a hypothetical entity to which he assigned the name
A depiction of phlogiston theory, the
“phlogiston”, was contained in all combustible bodies and was made
supposition that when wood burned, phlogiston
to appear when such bodies were burned. [2]
and calx were products.
In 1774 to 1786, English polymath Joseph Priestly, in his sixvolume Experiments and Observations on Different Kinds of Air,
published the results of a number of experiments he conducted on air, that worked to repudiated the last vestiges of
four element theory, in which he attempted to situate his own variant of phlogiston theory. [3] Herein, according to
English chemical thermodynamicist and chemistry historian Leslie Woodcock, Priestley posited phlogiston as the
driving force for chemical reactions; thereby, supposedly, presaging Gibbs by some 200-years, a precursor to Gibbs
free energy, in the following sense, as supposed by Woodcock: [4]
“Every thermodynamic material does indeed have a constitutive state function, (‘phlogiston’?), which can be given a
definition: ‘minus the Gibbs chemical potential of oxygen within the material.’ It has the dimensions of (free) energy
per mole of oxygen, and measures its oxidation propensity. While the antiphlogistonists may have been the first
inorganic chemists, Priestley’s conceptual interpretation of phlogiston was the first attempt at the physical chemistry
of reactions. If phlogiston is regarded as an alternative description of ‘Gibbs free energy,’ the theory appears to be an
intuitively accurate description, as could reasonably be expected at that time, and remains essentially correct today
given its precise thermodynamic definition.”
(add discussion)
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In chemistry, phosphorus, symbol P, atomic number 15, is a
nonmetallic element, the sixth most abundant element in a
person, comprising 1.1 percent by mass of the structural
composition of an average human molecule. [1]

Rank

CPK
%
Symbol
(jmol)
Mass
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P

Picture

Z

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

1.1

15

P

CE27HE27OE27NE26

E25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23
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Function
Calcium plays a part in almost every chemical reaction within the body because it is present in every cell. Forms
calcium phosphate with calcium in the bones and teeth in a 2-1 ratio. Is important in the utilization of carbohydrates,
fats, and proteins for growth, maintenance, and repair, etc. [1]

Quotes
In 1874, English physical economist Stanley Jevons gave the following view of phosphorus in relation to the human:
[2]
“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.
“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.”

Quotes
The following are other 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 [2]

“Why should a group of simple, stable compounds of carbon, hydrogen, oxygen and nitrogen struggle for billions of
years to organize themselves into a professor of chemistry? What's the motive? If we leave a chemistry professor out
on a rock in the sun long enough the forces of nature will convert him into simple compounds of carbon, oxygen,
hydrogen and nitrogen, calcium, phosphorus, and small amounts of other minerals. It's a one-way reaction.”
— Robert Pirsig (1991), Lila: An Inquiry into Morals
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Photon
In science, a photon is a particle of light, technically defined as a boson
with zero mass, and spin 1. [1] On the surface of the earth, about 1,000
billion photons of sunlight fall on a pinhead each second.

Bohr model
To move an electron down in a valence shell orbital of an atom or
molecule requires the release of a photon; whereas, to move an
electron up in a valence shell orbital requires the absorption of a
photon. This is called the Bohr model, a theory developed in 1913 by
Danish physicist Niels Bohr.

Evolution
The impact of photons from the sun, thus forcing valence shell
electrons upwards into higher energy atomic orbitals, aside from the
action of gravity, is the central mediator (force carrier) or driving force
Bohr model (1913) depiction of a photon being
of evolution. In the dynamics of the human molecule case,
approximately 80% of sensory input (force) is visual and approximately emitted as a result of the downward movement
of an electron in atomic orbital structure.
a minimum of 4-5 photons are required to generate a nerve impulse,
thus mediating human behavior (induced movement). [5]

Electromagnetic field
The following is the modern particle physics interpretation of the relation between photons, light, electromagnetic
field, magnetic field, and electric field:
“Light—an electromagnetic field of certain wavelength range—is a stream of photons; those of light are ‘on the mass
shell’, those of electric and magnetic fields are not.”
— Martinus Veltman (2003), Facts and Mysteries in Elementary Particle Physics [11]

It is important to distinguish between on-shell and off-shell, in QFT, because on-shell and off-shell, according to Lubos
Motl (2013) (Ѻ), are opposite to each other, in a sense. On-shell describes fields that obey the equations of motion
and real particles; off-shell describes fields that don't have to obey the equations of motion and virtual particles.

History
Building on the 1830s work of who had built on the work English chemist and physicist Michael Faraday and his
conception of "lines of force" (or field lines), Scottish physicist James Maxwell, through the publication of his 1873
Treatise on Electricity and Magnetism, had established that light or all forms of electromagnetic radiation consisted of
electromagnetic waves. Subsequently, by 1905 the wave nature of light was an established, incontrovertible fact. In
1901, German physicist Max Planck introduced the notion of the energy element. In 1905, German-born American
physicist Albert Einstein, however, proposed that light was not continuous but consists of localized particles: [2]
“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.”
(add discussion)

Etymology
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In 1917, American psychologist Leonard Troland (1889-1932) introduced the term "photon" in his article “The
Measurement of Visual Stimulation Intensities”, a term usage which in 1922 he summarized as follows: [8]
“In order to facilitate the specification of the visual stimulus intensity in terms which shall be significant for the retinal
image, the writer has suggested the employment of a special intensity unit called the photon. The photon is defined
as that intensity of stimulation which accompanies the use of a pupillary area of one spare millimeter an external
stimulus surface brightness of one candle per square meter.”
The use of the term photon here by Troland, however, has no quantum mechanical connection. In 1923, American
physicist Arthur Compton published his “A Quantum Theory of the Scattering of X-Rays by Light Elements”, wherein
he gave experimental evidence for the particle view of light, in which he employed the terms: “light element”,
“quanta of radiation”, “radiation quantum”, but not, it seems, the term photon. [9] Many, such as American science
historian Isaac Asimov, claim that Compton coined the term photon in 1923. [4] The actual coining passage, however,
remains to be tracked down. In any event, by 1924 American physicist Robert Millikan, in his The Electron, was
summarizing things as such: [10]
“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.”
In 1926, American physical chemist Gilbert Lewis, in his “The Conservation of Photons”, describe a particle of light as
follows: [3]
“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.”
Dozens, in fact the majority, of references misattribute the coining of the term photon to this 1926 article by Lewis,
whereas correctly the term was in use for the particle of light by Millikan in 1924, if not by Compton the year prior. In
1935, Compton, in his discussion of the double slit experiment and the Heisenberg uncertainty relation, stated: [7]
“Recent experiments have shown that a light beam consists of a stream of particles—photons, we call them.”
In other publication, herein about this period, Compton also referred to photons as "radiation particles".
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Photon mill
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In science, photon mill is the conceptual idea that the
sun acts as a type of windmill or watermill to the
effect that flow of photons through any given surface
section of the earth acts to produce work in the same
way that water turning a water wheel works
mechanical grinders to grind corn; the work of
evolution being the typical topic of discussion. The
term seems to be used frequently in ecological
thermodynamics.

Pre-history
In his famous 1824 On the Motive Power of Fire,
French physicist Sadi Carnot outlined the view of how
the heat (or caloric as he conceived things, initially)
The 1925 diagram Alfred Lotka's conceptualization of "life" as a
from the sun acts as kind of watermill when it falls
function of the "photon mill" or "overshot mill wheel" as he
from a hot to a cold body in the production of work
both on the surface of the earth and in steam engine referred to it.
or heat engine. Carnot used the term "fall of the
caloric" akin to "fall of the water" to illustrate this comparison. Carnot states:
“According to the principles at the present time, we can compare with sufficient accuracy the motive power of heat
to that of a waterfall. Each has a maximum what we cannot exceed, whatever may be, on the other hand, the
machine which is acted upon by the water, and whatever, on the other hand, the substance acted upon by the heat.
The motive power of a waterfall depends on its height and on the quantity of the liquid; the motive power of heat
depends also on the quantity of caloric used, and on what may be termed, on what in fact we will call, the height of
its fall,* that is to say, the difference of temperature of the bodies between which the exchange of caloric is made. In
the waterfall the motive power is exactly proportional to the difference of the level between the higher and lower
reservoirs. In the fall of caloric the motive power undoubtedly increases with the difference of temperature between
the warm and cold bodies; but we do not know whether it is proportional to this difference. We do not know, for
example, whether the fall of caloric from 100 to 50 degrees furnishes more or less motive power than the fall of this
same caloric from 50 to zero. It is a question which we propose to examine hereafter.”
The asterisk mark (*) goes to a footnote which states: “the matter here dealt with being entirely new, we are obliged
to employ expressions not in use as yet, and which perhaps are less clear than is desirable.”
In 1886, Austrian physicist Ludwig Boltzmann, in his famous lecture “The Second Law of Thermodynamics”, stated the
following: [10]
“The general struggle for existence of animate beings is not a struggle for raw materials—these, for organisms, are
air, water and soil, all abundantly available—nor for energy, which exists in plenty in any body in the form of heat Q,
but of a struggle for entropy S, which becomes available through the transition of energy from the hot sun to the cold
earth.”
In 1913, Swiss astrophysicist and meteorologist Robert Emden stated something similar: [11]
“The possibility of terrestrial life results from the vast increase of entropy associated with the transformation of hot
solar radiation into colder terrestrial radiation.”
In 1961, Hungarian bioenergetics researcher Albert Szent-Gyorgyi gave an outline of the loose idea of a photon mill as
follows: [1]
"It is common knowledge that the ultimate source of all our energy and negative entropy is the radiation of the sun.
When a photon interacts with a material particle on our globe it lifts one electron from an electron pair to a higher
level. This excited state, as a rule has but a very short lifetime and the electron drops back within 10-7 to 10-8
seconds to the ground state giving off its excess energy in one way or another. Life has learned to catch the electron
in the excited state, uncouple it from its partner and let it drop back to the ground state through its biological
machinery, utilizing it excess energy for life processes."
Szent-Gyorgyi, to note, did although not using the term “photon mill” specifically.

Lotka
In 1925, Alfred Lotka, in his Elements of Physical Biology, 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, diagram shown above,
about which he says (pg. 334) the following:
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“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 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”
(add discussion)

Ebeling-Feistel Photonenmühle schematic
In 1982, the actual term “photon mill”, was introduced via the German term "Photonenmühle" by German physical
evolutionists Werner Ebeling and Rainer Feistel, who describe the concept verbally and via accompanying schematic
diagram: [9]

Their model depicts the estimation of the terrestrial entropy export, about which the earth is described as existing at
mean surface temperature of about 300 K, located amid a radiative thermal gradient of 6000 K (the hot sun) and 3 K
(the cold cosmic background), through which the flow of photons (similar to the flow of water in a water mill),
operate, as they describe in 2011, as such: “entropy production necessarily accompanies the multiple selforganization phenomena and sustained dissipative structures observed in our natural environment.” [9] Another
version occurs in Ebeling, Andreas Engel, and Feistel's 1988 'Physik der Evolutionsprozesse', wherein they use the
exact phrasing of 'hot' and 'cold' photons and give a diagram of at 'Photonenmühle' or photon mill. [2] Polish-born
Canadian physicist Marek Roland claims, to note, that the notion "Hot" and "Cold" photons concepts, as found on
several earth system thermodynamical depictions, originated and or were explained in his paper 1992 paper "Life on
Earth - flow of Energy and Entropy". [5] The following is a circa 1999 rendition of a photon mill from Peter
Strazewski’s talk “A Pleading for Chemistry”, based on the 1994 version by Werner Ebeling and Rainer Feistel, which
describes a photon mill as being the main driving force for the self-organization and evolution on planets. [4]

Volume Six (Ms-Ra)

3807

The following, below left, is 2004 online German animated gif version of a "Photonenmühle", described as such: “the
mill supplies the earth with photons or physical negative entropy and provides information for life processes”, or
something along these lines. [14] Below right is a Werner Ebeling version of the sun-earth system as a photon mill.
[15]

In 2005, based on the Roland-version, American ecologist Eric Schneider made a similar version in 2005, as shown
below. [6] In 2005 and 2007, based on the Schneider-version, American electrochemical engineer Libb Thims made a
similar version, based on the Schneider version, during which time the notion of "cold photons" and "hot photons"
came under attack, by various Wikipedians, after which the labeling of gamma ray photons and diffuse photons were
used, respectively. [7] The version shown adjacent is made by American chemist Peter Strazewki (c.1999) and is an
English-modified annotated version based on version found in the the 1994 book Chaos and Kosmos: Prinzipien der
Evolution. [3]
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In 2008, German climate researcher Y.M. Svirezhev describes
life and relation to the photon mill as such: [12]
“Life on earth is a product of the so-called ‘photon’s mill’,
which has started to function when our solar system was in
the form of a matter’s ‘clots’ [see: nebular hypothesis]
embedded into the ocean of ‘cold’ photons with temperature
T = 2.7 K. Evolution and self-organization of planets (including
life on our planet) is a result of this mill’s functioning, which is
happening due to the fact that the sun’s surface irradiates the
‘hot’ photons’ at T = 5800 K, and these photons reach the
cold planet’s surfaces. Then they cool down to the
temperature of the surface and irradiated back into space.
For the earth, this temperature is equal to 253 K; it is the
temperature, which could be measured by an observer at the
top of the atmosphere. Formerly, the photon’s mill is a typical
‘heat machine’ that is functioning by Carnot cycle, but its
working body is the photon gas.”
A 2007 Carnot cycle depiction of a given earth surface
section, from American electrochemical engineer Libb

Issues in this description abound; to list a few: the working
Thims's Human Chemistry; an upgrade, so to speak, to the
body is not the photon gas, but the geometry of elements
1982 photon mill concept, taking into account (a) the
about any given region of interest on or near any given
rotative nature of the earth, and (b) the volume expansion
surface section of the earth; second, the notion of "formerly" and volume contraction aspects of each system. [13]
a heat engine is incorrect, the action of the laws of
thermodynamics are still in operation acting to create animate movement in the form of cyclical surface attached
heat engines; the cold photon / hot photon labeling has issues in itself: the terms hot body and cold body are the
correct labeling; the mechanism of heat transfer, whether radiation, conduction, or convection, is irrelevant.

Photon mill equation
German mathematician Eberhard Zeidler, in his 2008 chapter subsection “The Photon Mill on Earth”, labels the
following expression:

which he says is “called the photon mill on earth”, and rather haphazardly used the sun surface temperature of 5800
K as Tin, a “universe at a lower temperature” of 260 K as Tout, a Q of 10E17 joules, being the amount of heat the
“surface of the earth receives”, to calculate that ΔSe equals -4x10E14 J/K, meaning that “one square meter of the
surface of the earth radiates the entropy of about 1 J/K during one second into the universe, which he thus uses to
conclude that “the radiated entropy decreases the disorder on earth, that is the earth gains order”. [8] Issues abound
in this calculation, to say the least.

Discussion
In some of the above descriptions of this so-called "photon" mill, e.g. the "working body is the photon gas", it would
seem that there are different descriptions and conceptions as to where exactly the boundary or location of this "mill"
is, whether in the sun, on the surface of the earth, or the sun-earth system combined.
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Phrenentropy
In psychological thermodynamics, phrenentropy is synonym for "entropy of mind"; a combination of phren- (φρήν,
φρεν-; "mind") and -entropy ("thermal content + disgregation"). The term was coined in 2008 by Italian psychiatrist
Tullio Scrimali on the theme, possibly, of the relationship between Schizophrenia and disorder. [1]
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Physical
In terminology, physical (TR:2789), similar to chemical (TR:2232), refers to things related to physics.
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Quotes
The following are example usage quotes:
“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

See also
● Physicalism
● Physical chemistry
● Physical economics
● Physical humanities
● Physical intelligence
● Physical science
● Physical sociology

External links
● Physical (disambiguation) – Wikipedia.

Physical chemistry
In chemistry, physical chemistry is the study of the
thermodynamics, quantum chemistry, electrochemistry,
kinetics, and macroscopic and microscopic structures of
atoms, molecules, chemical species, and chemical systems.
[1] Physical chemistry deals with the interpretation of
chemical phenomena and properties in terms of the
underlying physical processes and with the development of
techniques for their investigation. [2]

History
It is said that the term ‘physical chemistry’ was coined by
Russian chemist Mikhail Lomonosov, notable for having
experimentally disproved the phlogiston theory in 1756 after
having studied the works of Robert Boyle. [7] This, however,
seems to be a mis-attribution, as physical chemistry, as the
term is understood in modern times, is a result of the
application of thermodynamics, a subject solidified in 1865
via German physicist Rudolf Clausius' The Mechanical Theory
of Heat, in chemistry.
In 1885, German chemist Wilhelm Ostwald published
Lehrbuh der Allgemeinen Chemie (Textbook of General
A physical chemistry book stack, by Rigoberto Hernandez
Chemistry), the first textbook on physical chemistry (1885(Ѻ) on the rise of physical chemistry, via thermodynamics,
87), and in 1887, together with Dutch chemist Jacobus van't and later quantum mechanics, as seen by Wilder Bancroft,
Hoff, founded Zeitschrift fur Physikalische Chemie (Journal of the graduate student of Wilhelm Ostwald and postPhysical Chemistry), the first periodical in physical chemistry. doctoral student of Jacobus van’t Hoff.
[4] The subject of physical chemistry became a solidified
“branch” of chemistry in 1895, according to the views of American chemist Charles Palmer, translator of the 1893
English edition of Nernst’s Theoretical Chemistry: from the Standpoint of Avogadro’s Rule and Thermodynamics. In
the preface to the translated edition, Palmer comments: [6]
“For the last four of five decades, most of the advanced work in pure chemistry has been largely synonymous with
organic chemistry. But with the growth of the science, another great branch has developed, which promises to
become equally important; and that is the new physical chemistry.”
Palmer continues:
“It is to Ostwald that we are chiefly indebted for building up this new school; not only by his own extended and
thorough investigations, which are already classic; but also by his remarkably successful efforts to concentrate the
previously scattered work of others into a well-defined specialty. It has thus come about that Ostwald himself may
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almost be regarded as the father and founder of that school of physical chemistry the influence of which radiates
from the Leipsic [University of Leipzig] all directions.”
Palmer here, to note, seems to use the term “school of physical chemistry” as a synonym for what others have
referred to as the “energetics school”, although not exactly. Palmer continues:
“I would not, by any means, seem to ignore the great and classical work of such men as Thomsen [1854], Berthelot
[1864], van't Hoff [1884], Raoult [François-Marie Raoult, 1882], Arrhenius [Svante Arrhenius, 1889], Roozeboom
[1886], Ramsay [1898], Gibbs [1876], and others, or that brilliant student Nernst [1893], the writer of this timely
treatise. It is largely by the concentration and discussion of all such material, both in Ostwald's text-books (viz. the
Outlines, the Hand-und Hilfsbuch, and the Lehrbuck), and also and especially in the Zeitschrift fur Physikalische
Chemie that Ostwald and van't Hoff have performed a task which puts t science under great obligation to them.”
Another so-called modern 'founding father' of physical chemistry, according to some, is Gilbert Lewis; although,
technically, it is more-correct to refer to Lewis as one of the founders of chemical thermodynamics, assuming that
physical chemistry can be divided into two parts (chemical thermodynamics + quantum mechanics). [5]

Human chemistry
Interestingly, the newly launched science-based dating site ScientificMatch claims that it is matching people
according to "physical chemistry", using the 1995 results of the famous "sweaty T-shirt study", which finds that
people are most sexually attracted to mates having the most dissimilar major histocompatibility complex. [3] This,
obviously, is a terminological mishap referring to the chemistry of the "physical" body verses the "physics" of
chemistry.

See also
● Hmolpedia: Categories | Physical chemist
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Physical economics
In economics, physical economics is the study of economic phenomenon from the point of view of physics.

Synonyms
Near synonyms to the term “physical economics”, although subtle variations may exist, include: physioeconomics,
thermoeconomics, biophysical economics, and economic thermodynamics.

Overview
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The coining and attribution of the term “physical economics” seems to have been first dominantly introduced in a set
of two early 1880s papers by Scottish thinker Patrick Geddes, who incorporated some of the earlier thermodynamics
work of Scottish physicist Peter Tait to outline a comprehensive attempt to enumerate the physical and physiological
principles of economic science. [1] These two papers by Tait and Geddes, according to a 1901 review by Victor
Branford, are said to mark the start of the invasion of physics into the territory of economics. In these papers, Geddes
is said to have argued that “goods” should be considered as matter and energy, both quantitatively and qualitatively,
and expressed in terms of mechanics and chemistry. The passage best representative of Geddes’ version of physical
economics is as follows: [2]
“The economist having reached the conception of the processes of production and consumption as one vast
mechanical process; the view of society as a machine in which all phenomena are interpreted as integration or
disintegration of matter, with transformation or dissipation of energy .... it is legitimate, nay inevitable, to apply the
quantitative conceptions of physics— the modern measurements of matter and energy— .... that measurement in
terms of units of energy as well as of units of , weight is practicable, and this physical conception once introduced its
extension to all processes must be attempted. For the treatment of this only one other consideration need be
pointed out, the possibility of expressing the labour of the producer automata, just as we do that of the ordinary
machines with which they are so largely interchangeable: the horse-power of an engine is easily translatable into
man-power, might indeed always have been so expressed; this granted, the conception of man-day .... and its
multiples (man-year, man-life) with the higher multiples of these can all be approximately stated .... The physical
economist then has means of measurement and comparison other than that afforded by money—his units are really
the metre and the kilogram of the physicist—and only when some quantitative data in these terms are approximately
reached, will those expressed in money be really capable of interpretation."
Also in this period, Austrian economist Eugen Bohm-Bawerk, similar but independent to the views of Geddes, also
began to insist that no analysis of economic phenomena can be considered as completed which does not include a
consideration from the point of view of physical science or of the matter and energy consumed or liberated in the
interaction between man and the physical environment. [2] American economist Philip Mirowski may well be said to
be the leading historian of physical economics, as he spent nearly a decade researching the ins and outs of this
subject in his quest to discover how the conservation principles, particularly the conservation of energy, got
incorporated into economic theory. [3]

Politics
In politics, a version of “physical economy” is often found promoted by Lyndon LaRouche, or his followers, but is a
version of physical economics that is a barely digestible rewritten spinoff of what seems to be the biospherenoosphere ideas of Vladimir Vernadsky, employed for nothing more than polemics. [4]

See also
● Physical chemistry
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Physical intelligence
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In human thermodynamics, physical intelligence,
abbreviation PI, is a theory, premise, or research
program, conceived by DARPA program manager Todd
Hylton in 2009, which supposes that intelligence
spontaneously evolves as a consequence of
thermodynamics in open systems, and that such types
of evolved intelligences can be built from chemical and
electrical components. [1] A 2012 description of the socalled physical intelligence program, according to
program manager Jamil R. Abo-Shaeer, is as follows: [6]
“The physical intelligence program will address its
overall objective through a coordinated effort in three
complementary domains: theory, implementation, and
analysis. The objective of the theory domain is to
A screenshot of the DARPA-funded 2009 physical intelligence
develop and validate a physical formalism that unifies
project, the premise that a thermodynamics-based type of
artificial intelligence can be built, that evolves. [5]
and expands ideas from diverse domains such as
evolution, thermodynamics, information, and
computation. The objective of the implementation domain is to demonstrate the first human-engineered open
thermodynamic systems that spontaneously evolve nontrivial "intelligent" behavior under thermodynamic pressure
from their environment. The objective of the analysis domain is to develop analytical tools to support the
development of human-engineered physically intelligent systems and to understand physical intelligence in the
natural world.”
As of early 2013, however, to note, the funding for the program has since been exhausted. [7]

Overview
The idea of PI was conceived as a two-year research and development project, initiated by Defense Advanced
Research Projects Agency (DARPA), of the US Department of Defense, particularly through the efforts of DARPA
program manager Todd Hylton in May of 2009. [1] According to the 30-page project proposal publication, the project
of constructing or understanding "physical intelligence" is
described as a follows:
Synopsis: Our current understanding of the natural world lacks
an effective description of the evolution of complexity evident
in all living systems. The Physical Intelligence (PI) program
hypothesizes that a unifying description called physical
intelligence can be developed from currently fragmented
disciplinary domains. The vision of the Physical Intelligence
program is to develop a physically-grounded understanding of
intelligence that applies to engineered systems and scales to
high levels of organization. If achieved, this understanding
might be applied to problems as diverse as the complexity of
living systems, the nature of human intelligence, and the
A flowchart diagram of the physical intelligence model.
engineering of systems that spontaneously evolve intelligent
[6]
behavior. This capability would find broad utility in the many
defense systems requiring improved autonomy in unmanned systems and improved situational awareness and
decision support in manned systems.
Background: For the past 50 years, the dominant paradigm for intelligence supposes that the brain is the seat of
intelligence and is functionally equivalent to a computer capable of executing any algorithm. Hence, the current
conceptual foundations of intelligence are rooted in the abstractions of logic. Although many valuable and practical
applications have emerged from this approach, the goal of true machine intelligence remains distant and the validity
of the conceptual foundation is unclear. In contrast, our understanding of the evolution of life is rooted primarily in
observations of the natural world, resulting in a multitude of descriptive, domain-specific models of evolutionary
processes. A particular challenge is the specification of the mechanisms of selection, as they are typically attributed
to a complex environment within which a model system is situated. With some exceptions, current approaches to
understanding intelligence and evolution are disconnected and often lack grounding in fundamental physical
principles.
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The Physical Intelligence program supposes that the
phenomena associated with intelligence and
evolution can be understood as natural
consequences of complex, open thermodynamic
systems. In particular, evolutionary variation may
result from thermodynamic fluctuations, and
evolutionary selection may result from entropy
production. Further, the hierarchy of organization
observed in the natural world may result from the
evolutionary/thermodynamic growth of “networks”
of energy transduction mechanisms. These
A physical intelligence project overview schematic. [6]
networks include neural systems, for example, but
also many other complex natural systems. Although the idea that life is “a struggle for entropy” (Boltzmann) has been
supposed for more than a century, acknowledged formalisms, validation in the natural world, and applications to
engineered systems are scarce. The Physical Intelligence program aspires to change this situation.
Description: The outline of the program is hinged on three independent but connected points: (a) Creating a theory (a
mathematical formalism) and validating it in natural and engineered systems; (b) Building the first human-engineered
systems that display physical intelligence in the form of abiotic, self-organizing electronic and chemical systems; (c)
Developing analytical tools to support the design and understanding of physically intelligent systems.
The outline of the theory seems to be similar to the concept of artificial intelligence (AI), a term coined by American
computer scientist John McCarthy in 1959, defined as the science and engineering of making intelligent machines,
albeit with the exception of the requirement of electrical parts and chemical parts, rather than computer parts alone.
[2]

Historical theories
See main: Neumann automaton theory

The theory of electrical-chemical intelligent systems, to note, was first proposed by American chemical engineer John
Neumann in 1948, who envisaged a robot or automaton, made of wires, electrical motors, batteries, etc., constructed
in such a way that when floating on a lake stoked with component parts, it will reproduce itself (self-replicate), albeit
only if a source of free energy is available. [3] A similar theory was proposed in 1965 by Canadian materials science
engineer Jack Kirkaldy, who argued that the “human brain may be regarded as an irreversible system which is
constrained by a fixed inflow of free energy in the form of chemical nourishment from within the body and
information from the environment.” [4] The only other possible theories available may come from the work of
Norbert Wiener (cybernetics), Ilya Prigogine (dissipative structures), possibly recent complexity theory work, or other
neuroscience possibilities (e.g. neurochemical thermodynamics, neurothermodynamics, neurodynamics, etc.).
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Physical science
In science, physical science is the study of matter and energy (or force) and, generally speaking, is an umbrella term
referring to the grouped subjects of physics, chemistry, and thermodynamics. [1]

Etymology
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In 1876, Scottish physicist James Maxwell, following a brief prefaced note that 19th century physical science is the
extension of the 18th century study of the forces acting between one body and another, gave the following definition
of physical science: [2
“Physical science is the study of natural phenomena in which the energy of a material system is conceived as
determined by the configuration and motion of that system, and in which the ideas of configuration, motion, and
force are generalized to the utmost extent warranted by their physical definitions.”
In 1912, German physical chemist Wilhelm Ostwald defined physical science, rather cogently, as a synthesis of
mechanics, physics, and chemistry, centered around the study of energy: [2]
“There now follows a group of physical sciences, which are referred to as mechanics, physics and chemistry. They
also correspond to an increasing diversity of the considered properties or relations and have also its summary term.
This is the concept of energy, such as the physical sciences can be summarized as the study of the various activities of
the energy.”
This outline, in modern terms, one of the central aspects of a hard science.

Quotes
The following is a relevant poem excerpt:
“See how physical science which is reason’s trade
And high profession, booketh ever and docketeth
All things in order and pattern.”
— Robert Bridges (1929), Testament of Beauty [4]
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Physical sociology
In hmolscience, physical sociology is sociology based on the physical sciences and or physics specifically.

Synonyms
Near synonyms include: social physics, sociological physics, and socio-physics (or sociophysics).

Overview
In 1898, Edward Payson, in his Suggestions Towards and Applied Science of Sociology (Ѻ), employed the term
“physics” some 13+ times and “physical sociology” some 14+ times in a very loose way; an abstract of this effort is as
follows: (Ѻ)
“This writer’s endeavor is to formulate a system of what he terms ‘physical sociology’, as distinguished from
animistic. He believes that much evil in the world heretofore viewed as intangible, has really a physical character, and
hence may be reached and grappled with the state. He draws illustrations of the practical application of this
proposition from criminal law and public philoanthropy.”
In 1921, discussions of instances of what might be called “physical sociology” were being discussed. (Ѻ) In 1960, some
were attributing the work of Thomas Hobbes as being an attempt at quasi-physical sociology: (Ѻ)
“Yet when these sciences attained their modern prestige it was, in a way, natural to make new attempts at physical
or quasi-physical sociology. Hobbes seems to have been the first to try. Hard things have been said about him, not all
of them...”
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In 2000, Chinese researcher Zhong Xue Fu published Physical Sociology: Social Phenomena, Interpretation of
Theoretical Exploration, which supposedly as some type of physical nature of wealth and possession modelling. [1] In
2000, Bruno Latour was commenting around in interview, as a joke, how there is no "physical sociology" in sociology,
akin to physical anthropology, in anthropology, or physical geography, in the geography department. (Ѻ) A number of
discussions and variations of this comment can be found; one example being the following:
“Unfortunately there is no ‘physical sociology’, and that is why sociology is so poor because it never actually had a
counter-part in the same department.”
— Bruno Latour (2000) (Ѻ)

In 2013, American sociologist and social mechanics historian of sorts Leon Warshay, in discussion with Libb Thims
about the pros and cons of his “two cultures inquiries” efforts, employed the term “physical sociology” in
commentary on University of Chicago sociology department chair Mario Small's comment to Libb Thims that a two
cultures (sociology department + physics department) proposal for establishment at University of Chicago is too "tall"
an order at the moment, as follows: [2]
1. Mario Small's statement that the "introduction of a department or class, strung between the physics and sociology
department, seems like a tall order at the moment" but, being true to a physical analogy or model, tall orders can be
toppled.
2. While a physical sociology, or social science, is "foreign matter," given the prevalence in sociology of Weberian,
Parsonian, Interactionist, Functionalist, and similar approaches, the concepts and theories to be selected and used
are a pragmatic matter, a matter of fit and usefulness, in prediction, explanation, intelligibility, and the like.
3. Hence, sociophysics cannot, and should not, be ruled out of court, despite Talcott Parsons.
4. At the other "extreme," neither should qualitative, humanistic, and/or idealist approaches be ruled out, whether
subjective idealist or objective idealist.
4. What should be avoided is narrowness and closed-mindedness.
5. Hence, it is necessary to entertain physicalist, chemical, biologistic, psychologistic, material culturalist, geographic
concepts, models, and theories.

Quotes
The following are related quotes:
“The elucidation of economic relationships, depending as it does on the nature of the hypothesis of human
aggregation actually in operation at any time, is considered to be subordinate and subsequent to this general science
of sociology. Political economy and economics, in our world now, consist of a hopeless muddle of social assumptions
and preposterous psychology, and a few geographical and physical generalisations. Its ingredients will be classified
out and widely separated in utopian thought. On the one hand there will be the study of physical economies, ending
in the descriptive treatment of society as an organisation for the conversion of all the available energy in nature to
the material ends of mankind—a physical sociology which will be already at such a stage of practical development as
to be giving the world this token coinage representing energy—and on the other there will be the study of economic
problems as problems in the division of labour, having regard to a social organisation whose main ends are
reproduction and education in an atmosphere of personal freedom. Each of these inquiries, working unencumbered
by the other, will be continually contributing fresh valid conclusions for the use of the practical administrator.”
— H.G. Wells (1904), A Modern Utopia (Ѻ)

See also
● Physicochemical humanities
● Physicochemical sociology
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Physical sociology falloff problem
In phenomena, physical sociology falloff problem refers to puzzling phenomenon of the apparent rise to prominence
of the so-called “mechanistic school” of sociology—one based explicitly on physics, chemistry, and mechanics—to the
apex of contemporary early 20th century American sociology, according to Pitirim Sorokin (1928), to the further rise
and formation of the Gibbs-Pareto based so-called Harvard Pareto circle (1932-1942), epicentered the efforts of
American physical chemist Lawrence Henderson, to the further historical beginnings (e.g. Princeton school, 1796) and
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later formation of the Rockefeller-funded Princeton department of social physics (1945-1955), anchored around the
one nature vision of American physicist John Q. Stewart, after which the overall physical sociology program in
America ceased abruptly.

Overview
Consensus, from a number of sources, indicates that sociology, in the early 20th century was growing into the form of
a "true science", mathematical and based in the natural sciences, but that with the event of WWII (1939-1945), and
or up-till circa 1955, or sometime there, it peaked as a striving-to-be true science, and fell off. The following are few
quotes evidence to this view:
“The leading contemporary sociological theory—of the last sixty or seventy years—has been the mechanistic school,
which may be classified as all sociological theories which interpret social phenomena in the terminology and concepts
of physics, chemistry, and mechanics.”
— Pitirim Sorokin (1928), Contemporary Sociological Theories (pgs. xvii + 3) [1]

“The school dominating present day sociology at least in America is the neopositivist one. It is best represented by G.
Lundberg’s Foundations of Sociology (1939), in its companion volume which is S.C. Dodd’s Dimensions of Sociology
(1942), but also in such works as G.K. Zipf’s Human Behavior and the Principle of Least Effort (1949), in N. Rashevsky’s
Mathematical Theory of Human Relations (1947), and in innumerable articles appearing in the sociological journals.”
— Nicholas Timasheff (1950), “Sociological Theory Today” [2]

“For about twenty-five years prior to the middle 1950s it was widely held in America that sociology was rapidly
becoming a true science.”
— Richard Brown (1977), per citation of Talcott Parsons (1954) and George Lundberg (1955) [3]

“The clarion call for a return to the dream of a social physics does not, at this moment, seem to be winning the day.
Many social theorists are now more inclined to turn to historical and literary studies than to physics and chemistry for
inspiration. Whether new developments in the natural sciences can breathe new life into the dream of a social
physics is an open-ended and uncertain prospect. Nineteenth-century social theorists favored metaphors that
mimicked the more successful natural sciences, selecting analogies mainly from biology, chemistry, and physics.
Social scientists, modeling themselves after physical scientists, sought to discover the natural ‘laws’ of society and
history. In recent decades, however, the ground has shifted. Today, the positivist dream of a social physics seems, if
not dead, at least dormant.”
— Daniel Rigney (2001), The Metaphorical Society (pgs. 49+197) [4]

(add summary)

Void period
American sociology historian Jonathan Turner, in his 2012 Theoretical Sociology: 1830 to the Present, states that a
theoretical void existed, in sociology, between the late 1920s and 1950s, and that Pitirim Sorokin was such theorist
who flourished as a “giant” during this period. [9]

Reasoning | Discussion
In 1968, as per reasoning behind this apparent falloff, American sociologist Barbara Heyl, in respect to the Harvard
Pareto circle, specifically, argued that the impact of WWII enacted a switch to Marxism-focused American sociology.
[5] Alternatively, that same year, American sociologist Talcott Parsons stated that the reason for the fall off of physics
and chemistry based sociology, of the Pareto-variety, after WWII, was scientific limitation: [6]
“Most of the neglect of Pareto stems from the scientific limitations of subsequent generations of sociologist rather
than from his irrelevance to their interests.”
American sociologists Joseph Lopreato and Sandra Rusher, in their “Vilfredo Pareto’s Influence on USA Sociology”
(1983), call this a mordant and justified sentence. [7] In 2013, American anti-reductionist sociologist Leon Warshay, in
response to a query, by Libb Thims, about why the mechanistic school is not being taught in American sociology,
attempted to give a semblance of an opinionated answer, in a series of email responses, amounting to the effect that
the subject of physicochemical based sociology (see: physicochemical sociology) is now seen as foreign matter to
modern sociologists, whose minds are absorbed in the prevalence of Weberian, Parsonian, Interactionist,
Functionalist, and similar sociological approaches. [8] Among these supplied reasonings, the "scientific limitations"
answer seems to be the main reason, which is evidenced by the fact that Harvard's "Sociology 23", a physical
chemistry based sociology, steered by physical chemist Lawrence Henderson, and "Mathematical Economics", a
steam engine and physical chemistry based economics, steered by Gibbs-trained Edwin Wilson, are no longer in
operation, now that no one with the proper training and qualifications are available to run the show. This would
seem to have something to have to do with the intellectual hydraism-effect.
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Physicalism
In isms, physicalism is the doctrine that events are governed by the laws of physics. [1] The term often is invoked in
philosophical debates on mind-body dualism.

History
German physicist Hermann Helmholtz’s 1847 memoir “On the Conservation of Force”, in which he overthrew the
concept of vital forces, is said mark the initiation of modern physicalism. [2]

See also
● Materialism
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Physicochemical
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In terminology, physicochemical (TR:191) or "physicochemical", not to be confused with physiochemical
(physiological chemistry or chemistry of physiology), refers to
physical chemistry or physical chemical phenomena. The term
“physico-chemical” tended to be used in the years circa 1870s
to 1930/70s, after which the term “physical chemistry” tended
to supersede the former; although not completely (the
unwieldy phrase “physical chemical”, e.g., is inept in certain
uses). The following Google-made term usage chronology
outlines this:
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A Google-produced definition of physicochemical
meaning of or relating to physics and chemistry or their
overlapping joint subject of physical chemistry.

Scholars
Hmolscience thinkers to have employed "physicochemical" language, include: Henry Adams (1908-1909), Lawrence
Henderson (1930s), Pitirim Sorokin (1943), in objection to Henderson, and the other physicochemically-minded
thinkers of his historical "materialism school" (1928) classification, George Scott (1985), and Mirza Beg (1987).

Adams
The following are ripe quotes employing the term "physico-chemical" by American physical humanities historian
Henry Adams:
“On the physico-chemical law of development and dynamics, our society has reached what is called the critical point
where it is near a new phase or equilibrium.”
— Henry Adams (1908), “Letter to Charles Gaskell” (Sep 27) [1]

“I’m looking for a ‘young and innocent physico-chemist [see: Henry Bumstead] who wants to earn a few dollars by
teaching an idiot what is the first element of theory and expression in physics.”
— Henry Adams (1908), “Note to John Jameson” (Dec) [2]

“My essay ‘The Rule of Phase [Applied to History]’ is a ‘mere intellectual plaything, like a puzzle’. I am interested in
getting it into the hands of a ‘scientific, physico-chemical proofreader’ and I am willing to pay ‘liberally for the job’.”
— Henry Adams (1909), Notes to Brooks Adams and John Jameson [1]

Quotes
The following are other noted quotes:
“To a materialist no thing is real but atoms in a void and we are but molecular people controlled by the actions of
natural physicochemical law.”
— George Scott (1985), “Molecular People” dedicated to Lucretius

See also
● Physicochemical humanities
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Physicochemical morality puzzles
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In hmolscience, physicochemical morality puzzles refers to seeming
puzzlements that tend to arise in the mind when one attempts to carry,
scale, or apply standard moral precepts, e.g. killing is wrong, assignment of
guiltiness, etc., up or down the great chain of being to the level of the
"human = molecule" point of view.

Morality
In 1902, Frank Stockbridge, in his article “Creating Life in the Laboratory”,
gave a summary of the some of the recent parthenogenesis and or
laboratory-created life work of those including: Louis Pasteur, Jacques
Loeb, and Henry Bastian, in which he famously summarizing the crux of the
issue as such: [7]
“‘Life is a chemical reaction; death is the cessation of that reaction; living
matter, from the microscopic yeast spore to humanity itself, is merely the
result of accidental groupings of otherwise inert matter, and life can
actually be created by repeating in the laboratory nature’s own methods
and processes!’ [Loeb/Bastian?] Think for a moment what this declaration
signifies. If it be true, where is the theology? If you and I are merely
physico-chemical compounds, slightly more complex than a potato, a little
less durable than a boulder, what is the basis of our moral code? If
man can lump together sand and salt and by pouring water on them create
life, what becomes of the soul?”
Russian-born American biologist Nickolas
This ripe statement, which seems to be a mixture of Loeb, Bastian, and
Stockbridge, has become a popular quote in scientific circles, e.g. making
the pages of: Carl Gaither's Chemically Speaking (2001) and English
chemical physicist Philip Ball's Unnatural (2012). [8]

Dorfman’s 2008 Was Mona Lisa Created by
Physicochemical Reactions Alone?, attempts
to argue that mind and morals cannot come
from physicochemical reactions of if
inanimate molecules and energy. [6]

The following are two other noted early 20th century quotes:
“If iron sulphate and caustic potash are brought together, the SO4 ions leave the iron to unite with the potassium.
When in nature an adjustment of such differences of potential is about to take place, he who would approve or
disapprove of the process form the moral point of view would appear to most to play a ridiculous part.”
— Otto Weininger (1903), Sex and Character

“It may sound strange to speak of the morals of an atom, or of the way in which a molecule conducts itself. But in the
last analysis, science can draw no fundamental distinction between the conduct of an animal, a bullet, or a freshman,
although there may be more unknown factors involved in one case than in the other.”
— William Patten (1920), AAAS address “The Message of the Biologist” + The Grand Strategy of Evolution: the Social Philosophy of
a Biologist

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: [1]
“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.

My atoms made me do it?
See main: My atoms made me do it

In hmolscience, when one is introduced to the premise of a human conceptualized as a molecule, one of the first
questions that seems to arise in the mind is where to place the wrongfulness, source, and or the “guiltiness” of a
given crime, if indeed a person is but an atomic geometry. The following are example “my atoms made me do” like
puzzlement queries:
“The flaws of reductionist explanations in an interpersonal context are the same as those of religious explanations.
Saying, ‘My atoms made me do it,’ is an attempt to evade responsibility, doesn't explain why what happened
happened specifically as it did (although there is an…”
— George Kelling (1975), Language: Mirror, Tool, and Weapon [5]
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“You know, I’ve been thinking about what you said about me being a molecule and I want to ask you a question.
Suppose I kill someone, does that mean I can tell the judge my atoms made me do it?”
— Rodolfo Flores (2013), In person query to Libb Thims, Oct 10.

“So if a man rapes your 5-yr old daughter he can say that it was carbon or actually phosphorus that made them do
it?”
— dadorf10 (2013), forum comment to Libb Thims on “Feynman on Purpose” (Ѻ) video, Sep

“Quite frankly, Dahmer’s defense team blew it. Why didn’t Dahmer’s lawyers tell him to say: ‘My atoms made me do
it!’ This may sound absurd, but it is consistent with what evolution teaches.”
— Dan Greenup (2014), Generation Why? [4]

The case of Lina Medina, who gave birth at age five, comes to mind here. [3] American philosopher Katherin Rogers,
philosophy 301 class, section the pre-Socratics, lists the following as one of the possible problems with atomism
(atomic theory applied to the deeper human questions) and or naturalism: (Ѻ)
“My atoms made me do it … so I’m not the sort of thing that can be subject to praise and blame.”
These, to some extent, to note are but variants of the slave stealing parable of Zeno of Citium. In modern terms,
however, the parable is upgraded to the effect of where to situate the blame, e.g. in the internal force, external
force, the molecule in question, the free energy change of the system, etc., all generally themed on tendency towards
system stability, and the naturalness and or unnaturalness of the reaction process. This atoms made me do it,
supposedly, is one of the five historical forms of determinism: (Ѻ)
- Religious (god made me do it)
- Psychological (my environment or upbringing made me do it)
- Biological (my genes made me do it)
- Economic (the state made me do it)
- Physical (my atoms made me do it)
(add discussion)

Killing spree paradox
See main: Killing spree paradox

In hmolscience, when one is introduced to the premise of a
human conceptualized as a molecule, 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. A
semblance of this premise was stated by Fyodor Dostoyevsky,
in his The Brothers Karamazov (1880), via the character Ivan
Karamazov, who asserts: “If god does not exist, everything is
permissible.”
The following, along these lines, are typically killing spree
puzzlement queries:

A cartoon rendition of the so-called “killing spree
paradox”, often put to atheists, by believers, who raise
the question about the basis of atheistic morality.

“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)

3822

Hmolpedia

See also
● Moral symbols

References
1. Dreier, Thomas. (1948). We Human Chemicals: the Knack of Getting Along with Everybody (pg. 59). Updegraff
Press.
2. Bossens, David. (2013). Debates of the Hmolpedians (Amz) (Ѻ) (§Morality, pgs. 103-04). Lulu.
3. List of youngest birth mothers – Wikipedia.
4. Greenup, Dan. (2014). Generation Why? (pg. 52). First Edition Design Pub.
5. Kelling, George W. (1975). Language: Mirror, Tool, and Weapon (pg. 242). Nelson-Hall.
6. Dorfman, Nikolas. (2008). Was Mona Lisa Created by Physicochemical Reactions Alone? Open Your Mind and Use
Your Logic. iUniverse.
7. Stockridge, Frank P. (1912). “Creating Life in the Laboratory”, Cosmopolitan, 52(6): 774-81, May.
8. (a) Gaither, Carl C. and Cavazos-Gaither, Alma E. (2001). Chemically Speaking (pgs. 75-76). CRC.
(b) Ball, Philip. (2011). Unnatural: the Heretical Idea of Making People (pg. 145). Vintage Books.

Physico-chemical social dynamics
In hmolscience, physio-chemical social dynamics, an early two cultures namesake synonym to: physicochemical
sociology (Sorokin, 1943) and or physicochemical humanities (Thims, 2014), is the name to which Henry Adams in
1908 used to refer to his Gibbsian thermodynamics plus human molecular theory based social phase model of
history, conceptualized to describe the laws which govern animated beings, in a universal manner. [1]

Overview
The following 1863 to 1910 quotes are representative of Adams' "physico-chemical social dynamics theory", as he
seems to have referred to his theory in the 27 Sep 1908 letter to Charles Gaskell, shown below:
“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 (1863), “Letter to Charles Gaskell” (Oct)

“Altogether, we go on with placidity unequalled, and the only question is what we live for. Nothing seems to come of
it?”
— Henry Adams (1878), “Letter to Charles Gaskell” (Aug 21)

“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.”
— Henry Adams (1885), “Letter to Clover Adams” (Apr 12)

“A period of about twelve years measured the beat of the pendulum. After the Declaration of Independence [4 Jul
1776], twelve years had been needed to create an efficient Constitution [17 Sep 1787]; another twelve years of
energy brought a reaction against the government then created; a third period of twelve years was ending in a sweep
toward still greater energy; and already a child could calculate the result of a few more such returns.”
— Henry Adams (1890), A History of the United States of America (Ѻ)

“An atom is a man and Maxwell’s demon, who runs the second law, ought to be made president.”
— Henry Adams (1903), “Letter to Brooks Adams”, May 2

“Gentle mathematicians and physicists still cling to their laws of thermodynamics, and are almost epileptic in their
convulsive assurances that they have reached a generalization which will hold good. Perhaps it will. Who cares?”
— Henry Adams (1903), “Letter to Charles Gaskell” (Jun 14)

“On the physico-chemical law of development and dynamics, our society has reached what is called the critical point
where it is near a new phase or equilibrium.”
— Henry Adams (1908), “Letter to Charles Gaskell” (Sep 27) [1]
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“The solution of mind is certainly in the magnet.”
— Henry Adams (1908), “Letter to Charles Gaskell” (Sep 27)

“I have run my head hard up against a form of mathematics that grinds my brains out. I flounder like a sculpin in the
mud. It is called the ‘law of phases’, and was invented at Yale [by Gibbs]. No one shall persuade me that I am not a
phase.”
— Henry Adams (1908), “Letter to Elizabeth Cameron” (Sep 29)

“I’m looking for a ‘young and innocent physico-chemist who wants to earn a few dollars by teaching an idiot what is
the first element of theory and expression in physics.’”
— Henry Adams (1908), “Note to John Jameson” (Dec)

“My essay ‘The Rule of Phase [Applied to History]’ is a ‘mere intellectual plaything, like a puzzle’ [to Brooks]. I am
interested in getting it into the hands of a ‘scientific, physico-chemical proofreader’ and I am willing to pay ‘liberally
for the job’ [to Jameson].”
— Henry Adams (1909), Notes to Brooks Adams and John Jameson

“I have been studying science for ten years past, with keen interest, noting down my phrases of mind each year; and
every new scientific method I try, shortens my view of the future. The last—thermodynamics—fetches me out on
sea-level within ten years. I’m sorry Lord Kelvin is dead. I would travel a few thousand-million miles to discuss with
him the thermodynamics of socialistic society. His law is awful in its rigidity and intensity of result.”
— Henry Adams (1909), “Letter to Charles Gaskell” (May 2)

(add discussion)

Asimov
There is some suggestion (Ѻ) that Isaac Asimov’s 1942 to 1993 theory of “psychohistory”, a “science of human
behavior reduced to mathematical equations”, as Asimov describes, as described by the fictional character Hari
Seldon (Ѻ), in his seven-volume Foundation series, is similar to Adams 1908 “physico-chemical social dynamics”, as
Adams calls it.
In 1944, Asimov, it seems, was passingly referring to Henry Adams (Ѻ), as the name of one of his characters, in his
science fiction stories; so possibly, Asimov may have had some type Henry Adams model behind his character of Hari
Sheldon.

References
1. (a) Adams, Henry. (1908). “Letter to Charles Gaskell”, Sep 27.
(b) Adams, Henry. (1992). Henry Adams: Selected Letters (editor: Ernest Samuels) (pg. 504-06). Harvard University
Press.
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In hmolscience, physicochemical sociology,
coined in 1943 by Pitirim Sorokin, or sociophysical chemistry, a subset of physicochemical
humanities focused on sociology, is the study of
social relations, reactions, processes, and
phenomena via the physicochemical methods
and principles of physical chemistry.

Overview
In 1809, Goethe ferreted out the beginning
principles of society and social phenomena
explained via the physicochemical principles; he
used Bergman-principles in particular; Bergman
being the forerunner to modern Gibbs-Lewis
based physical chemistry. In 1863 to 1910,
Henry Adams worked to ferret out a subject
that he seemed to indirectly refer to, in its end
Willard Gibbs based result, as "physicochemical social dynamics theory", as he seems
to have referred to his theory in the 27 Sep
1908 letter to Charles Gaskell:
“On the physico-chemical law of development
and dynamics, our society has reached what is
called the critical point where it is near a new
phase or equilibrium.”

A basic physicochemical sociology diagram showing, on the left (macroview): a physiochemical sociologist studying social mass, defined as an
aggregate of human molecules, each defined as powered CHNOPS+22
molecule or chemical, via the advanced perspective, using,
predominately, the universal methods of chemical thermodynamics, of
semi-open isothermal isobaric systems, freely reacting, i.e. freely running
(Lewis, 1923), and on the right (micro-view): the nature of individual
interactions, relationship bonds, family dynamics, sexual interactions,
psychological phenomena, etc., from the mechanism view, according to
physics and chemistry. See: Alfred Lotka for how micro-mechanics relates
to macro-mechanics.

the result of which being that Adams had convinced himself that he was a social phase or Gibbs energy equilibrium
state of being. In the 1890s, French sociologist Emile Durkheim outlined a type of social theory using “physicochemical” terminology and theory. (Ѻ) In 1893, Gabriel Tarde outlined a semblance of ideas of physics, chemistry,
and sociology, particularly with respect to war and chemical affinities.
In 1914, German-born American electrochemical engineer Eugene Roeber, in the wake of WWI (28 Jul 1914 – 11
Nov 1918), published his "The European War", shown below, wherein he outlined some basic principles of human
chemical thermodynamics, e.g. stated that WWI was a gigantic chemical reaction [see: human chemical reaction
theory], governed by the second law, wherein people’s free will becomes like that of the will of “free” ions of
dissociation theory; that entropy will increase as the war goes; that the end result will be a new Europe closer to
absolute zero of temperature. In the 1930s, American physical chemist Lawrence Henderson ran the famous Willard
Gibbs + Vilfredo Pareto based Harvard Pareto circle, one of the precipitates being "Sociology 23" a physicochemical
based sociology course taught at Harvard.
“The social system thus defined and characterized is clearly an instrument that may be employed, within limits,
similar to those explained [by Gibbs] for the physico-chemical system, in studying all the subjects of the first class
(history, literature, economics, sociology, law, politics, theology, education, etc.). For like history, literature, law, and
theology, all these subjects are conversant with the interactions of individuals in their manifold relations, with their
sentiments and interests, with their sayings and doings, while none can dispense with considerations of the mutual
dependence of many factors.”
— Lawrence Henderson (1935), Pareto’s General Sociology: a Physiologist’s Interpretation
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Henderson’s version of physico-chemical system conceptualized
sociology would go onto influence a number of thinkers in the decades to
follow, such as: Pitirim Sorokin (below), Walter Cannon, and Talcott
Parsons, to name a few. (Ѻ) This Gibbs-Pareto analysis view of society, to
note, is equivalent to the recently-named "thermodynamic lens" view of
society (2014), in respect to leadership roles and employee bonding,
outlined by chemical engineer Marc Donohue and psychologist Richard
Kilburg, depicted below: [13]

The 2014 interaction of chemical engineer
Marc Donohue and leadership psychologist
Richard Kilburg, as presented in their
“Leadership and Organizational Behavior: a
Thermodynamic Approach”, involving some
12 total authors in various fields, allowed the
latter, the psychologist, to formulate theories
on leadership and group formation dynamics
via the eyes of the former, i.e. a
“thermodynamic lens”, as American business
leadership scholar Bruce Avolio (Ѻ) refers to
their approach, thus bring about a soft
science + hard science amalgamation; which
is a generalized model of physicochemical
sociology, applied. [13]

In 1943, ironically, the term "physicochemical sociology" was coined by Russian-born American sociologist Pitirim
Sorokin, in his opening chapter “Declaration of Independence of Sociology and the Social Sciences from the Natural
Sciences”, of his Sociocultural Causality, Space, Time, in an anti-reductionism (or anti-positivism) stance vehement
objection to the physicochemical-based sociology views being promulgated via Henderson and the general
"mechanistic school" of the turn of the early 20th century:

Sorokin, here, declares that "sociology" and the "social sciences" should forever remain "independent" from the
natural sciences (physics and chemistry). The subject of "physicochemical sociology", here, then, would seem to have
entered the "violent opposition" phase of the Schopenhauer three stage self-evident truth acceptance model:
“All truth passes through three stages. First, it is ridiculed. Second, it is violently opposed. Third, it is accepted as
being self-evident.”
— Arthur Schopenhauer (1818), The World as Will and Representation (preface)

The “ridicule phase”, to note, seemingly started when Christoph Wieland, in 1809, called Goethe’s human chemical
theory “childish nonsense and fooling around”. The actual verbal confrontations occurring during the 1930s Harvard
Pareto circle wherein Henderson and Sorokin were said to have been butting heads during nearly every meeting. [1]
Sorokin’s vehement objections, here, to note, were of a "covert theological" nature, as his later 1954 writings on
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“love energy” would indicated, wherein he anchors his ideology in the red-flag word "creative", e.g. creative power,
creative heroes, creative love, etc., indicative of his “god-through-energy” or “god-through-power” reformulation of
Christianity, a pitfall common to many ontic opening theorists; Sorokin, in short, opposes the idea of
“physicochemical sociology” because it conflicts with his ingrained deeply-rooted beliefs about: life, free will, soul,
morality, meaning, purpose, and afterlife—which of course is the can of worms that the physicochemical-approach
opens. In 1971, American chemical engineer turned sociologist James Coleman, in his “Theoretical Bases for
Parameters of Stochastic Processes”, discussed the
1961 social "attitude" free energy theory of John
Tukey.
In the 1970s, American sociologist Ed Stephan,
together with physicist Louis Barrett and chemist
George Gerhold, at Western Washington University,
coordinated in joint interaction, up until circa 1995,
culminating in the publication of Stephan’s online
manuscript The Division of Territories in Society, with
its famous “Stephan social system” model:

Left: a depiction of the historical Western Washington University
"physicochemical sociology" group, comprised of leader
sociologist Ed Stephan working in coordination with physicist
Louis Barrett and chemist George Gerhold, in efforts to formulate
sociology in terms of physical and chemical fundamentals; one
precipitate of which being the "Stephan social system" (left), one
of the first visual models of a society (or social system) to employ
social chemical potential theory. Right: A depiction of
physicochemical sociology, namely: the "torch of knowledge"
being passed to from the physicochemical sciences (physics,
chemistry, thermodynamics, natural science) to the humanities,
first and foremost the social science department (sociology),
thereby bringing enlightenment to the latter.

to form a prototype for a department of physical chemical sociology, focused on the application of fundamental
physics, chemistry, and thermodynamics concept to the study of society and territory dynamics. In 1983, German
physicists Wolfgang Weidlich and Gunter Haag (Ѻ), in their Concepts and Models of a Quantitative Sociology: the
Dynamics of Interacting Populations, attempted, via platforming off Hermann Haken’s 1960s synergetics, admixtured
with a few other concepts, e.g. bifurcations, Brownian motion, etc., to attempt to apply “physico-chemical” stylized
concepts to sociology, to develop a physics-like attempt at quantitative sociology; to quote:
“When applying synergetic concepts to sociology it must be stated that there exists no direct ‘short-cut’ to transfer
physico-chemical concepts to sociology.”
Their result, however, was superficial and lacking, amounting to calling people “units” and societies as “open”, in
short.
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In 1987, Indian-born Pakistani chemist Mirza Beg
published New Dimensions in Sociology: a PhysicoChemical Approach to Human Behavior, the first socalled "textbook" on physicochemical sociology,
wherein he seems to be the first to semi-cogently
outline the subject of "physicochemical sociology"
(see: two cultures namesakes), as a standalone
subject, a physicochemical humanities
conceptualized branch (or root) of education, in
which, to exemplify, he likens society to a chemical
solution and explains human behavior in terms of
physicochemical laws, using terms such as fugacity,
likening migration to evaporation of solution
molecules at higher temperatures, social conflict to The three ingrained beliefs of anthropism, which one must grapple
with whenever the physical science based evolution view is applied to
the generation of heat in solution, slums to the
humanities, according to Ernst Haeckel (1899), namely:
formation of coarse-grained solids, etc. [2]
anthropocentrism, belief that man is the preordained center of the
In 2005, Czech chemical engineer, solid state
physicists, and materials scientist Jaroslav Sestak, in universe; second: anthropomorphism, belief that man’s shape is the
ideal perfect form and or fashioned in the image of god; and third:
his chapter section “Thermodynamic Laws Versus
anthropolatrism, belief that main has personal immortality, and or
Human Feelings”, to his Science of Heat and
that the universe operates on man’s acts via some type of moral
Thermophysical Studies, employs what he calls the restitution principle, as conceptualized by soul or equivalent, e.g.
“physico-chemical” approach to the sociological
karma (or spirit); each of which, according to Haeckel, deriving from
studies of human societies, according to which he
Abrahamic-based monotheism (or Anunian theology, in modern
terms).
defines “people as unvarying thermodynamic
particles without accounting for their own humanself-determination”. He estimates that the full elaboration of this approach might take another century: [10]
“Researching the analogy of physical chemistry to sociological studies of human societies is a very attractive area
particularly assuming the role of thermodynamic links, which can be functional until the relation between inherent
particles and independent people, is overcome by the conscious actions of humans because people are not so easily
classifiable as are mere chemicals [see: human chemical]. Such feedback between the human intimate micro-world to
the societal macro-state can change the traditional form of thermodynamic functions, which, nevertheless, are here
considered only in a preparatory stage of feelings. Therefore this sociology-like contribution can be classified as a
very first though rather simplified approach to the problem whose more adequate solution will not, hopefully, take
another century [2105] as was the development of the understanding of heat and the development of the concept of
the early elements.”
In 2011, Brigham Young University, was
running a winter 400-level course called
“Science Phy 453: Sociology and Physics”,
taught by professor David Samuels Barnard,
whose course notes contain Mieczyslaw
Dobija’s 2004 “Theories of Chemistry and
The CourseHero.com banner for BYU’s Science Phy 453 “Sociology and
Physics Applied to Developing an Economic Physics” course taught by David Barnard, one of America’s first
physicochemical sociology like college courses (see: hmolscience courses).
Theory of Intellectual Capital”, Jing Chen’s
2008 “Understanding Social Systems: a Free [12]
Energy Perspective”, which, in turn, cities
the works of John Bryant (2007), Bikas Chakrabarti (2005), Charles Hall (1986), Paul Colinvaux, Erich Muller (1998),
Jurgen Mimkes (2005), Libb Thims (2007), and the Rossini debate works of Harold Leonard (2006) and Frederick
Rossini (1971), among other residual works, such as Edwin Jaynes. [24] In 2015, Mirza Beg, in forum posts, was
referring to his work as the “socio-physicochemical approach” or the “socio-physicochemical sense” of things, etc. (Ѻ)
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Abstract | Short
The following is the short abstract for any basic course in
physicochemical sociology:
● Goethe and Empedocles
● Gibbs and Goethe
● Empedocles + Goethe + Beg
The basic student of say a one semester course in
"physicochemical sociology", should, at the bare minimum,
know the progression of connective ideas of the world view or
universal view inherent in the works of Empedocles, Goethe,
and Beg as defined, in modern retrospect, by Gibbs.

Abstract | Full

Pakistani organometallic chemist Mirza Beg's 2015
Academia.com user profile, with the tag "physicochemical sociology", shown at the time of the upload of
his Oct 22 “Socio-Physico-Chemical Interpretation of
Poverty, Class Structure and Social Pollution” article,
replete with human chemical reaction theory
conceptualization and a human chemical
thermodynamics basis. [6]

The following, generally framed around Pitirim Sorokin's 1928
classification (shown boxed) of first main branch of contemporary sociology, i.e. the "mechanistic school", is the
work-in-progress modern draft structure of physiochemical sociology (or "physiochemical humanities" in expanded
form), name-size indicative of subject dominance as per social Newton or existive social Newton rankings go, divided
into four eras, one (classical), two (Sorokin contemporary), three (beginner Gibbsian), and four (explicit realism):

Physicochemical Sociology
Composition

(a) Atomic sociology | Four element
philosophy | Greco-Roman philosophy
Representative: Thales, Empedocles,
Parmenides, Aristotle, Epicurus, Cicero
(b) Social physics [17th century-18th
century, early]
Representative: Hobbes, Spinoza,
Descartes, Leibniz, Berkeley, Saint-Simon,
Fourier, Comte, Quetelet

Sorokin "Mechanistic School" classification
(1928)

(c) Social mechanics
Representatives: Antonio Portuondo, Spiru
Haret, Alfred Lotka
(d) Social physics [18th century, late]
Representatives: Henry Carey
(e) Social energetics | Social
thermodynamics
Representatives: Ernest Solvay, Bekhterev,
Wilhelm Ostwald, Thomas Carver, and

Leon Winiarski
(f) Mathematical sociology
Representatives: Vilfredo
and Filippo Carli

Pareto
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(g) Physico-chemical social dynamics |
Gibbs-based sociohistory
Representatives: Henry Adams
(h) Sociology 23 | Gibbs+Pareto based
sociology
Representatives: Lawrence

Henderson, Harvard Pareto circle
(i) Mathematical economics | Gibbs-based
economics
Representatives: Edwin Wilson, Paul
Samuelson
(j) Social physics [20th century, early-mid]
| Sociophysics [20th century, late]
Representative: John Q. Stewart, Arthur
Iberall, Paris Arnopoulos, Serge Galam
(k) Social chemistry | Molecular sociology
| Sociochemistry
Representatives: Goethe, Thomas
Huxley, Henry Adams, Roy Henderson,

(l) Physicochemical humanities
Representatives: Goethe, Buchner,

Mirza Beg, Thomas Wallace
(n) Socio-thermodynamics | Human
chemical thermodynamics
Representatives: Harold Blum,

Frederick Rossini, Jurgen
Mimkes, Christopher Hirata, David Hwang,
Surya Pati, and Wenyuan Niu
(o) Modern social Newtons:
Representative: Wayne Angel, Erich Muller,
Josip Stepanic, Adriaan de Lange, Sture
Nordholm

Adjacent (top): American physical chemist Frederick
Rossini explaining, in his 19171 "Chemical
Thermodynamics in the Real World" address, how
freedom and security equate to entropy and enthalpy,
respectively, in society, and how human "reactions"
are larger types of chemical reactions, equilibrating in
society; the first robust lecture on physicochemical
sociology; the contentions and ramifications of which
acting to spark the Rossini debate (2007-present):
Adjacent (bottom, left): Indian-born Pakistani
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organometallic chemist Mirza Beg’s 1987 New
Dimensions in Sociology: a Physico-Chemical Approach
to Human Behavior, the first general treatise on
physicochemical sociology, showing people as reactive
chemicals or molecules, in different states of
aggregation, and societies conceptualized as being
confined in semi-permeable reaction beakers or test
tube. [2]
Adjacent (bottom, right), Libb Thims' Human Chemistry, which introduced human chemical reaction theory, in
historical overview, and the modern CHNOPS+20 human molecular formula view, explicitly; one the precursors to
Hmolpedia, and hence the complete synthesis to all of above.

Bond energy
See main: Relationship force

A key topic in physicochemical sociology is discussion and
study of the nature of the yet-to-be quantified amount of
Gibbs energy in the bond structure (see: bond energy) of a
given human chemical bond. Adjacent we see that modern
humanities students are still being taught the "hook-n-eye
bonding" model, of human relationships, i.e. "I saw her,
and I was hooked", the way Linus Pauling, as an
undergraduate chemical engineering student, in 1917, was
taught the hook-n-eye bonding model of physical
chemistry, at Oregon State College. If Gibbs energy, in
short, is the driving force of societies and social change, as
has been posited as a mater-of-fact given universal rule
(Mirza Beg, 1987; Thomas Wallace, 2009; etc.), then the
Gibbs energy component of social bonds is a paramount
topic in respect to micro-structure of macro-change; the
preliminary outline and foundations of which being
worked out by Goethe two centuries ago:

Linus Pauling, in 1917, as a chemical engineering student at
Oregon State University, was taught the "hook-n-eye"
bonding model, John Dalton version, which he found so
archaic that went on to pen his quantum chemistry based On
the Nature of the Chemical Bond (1939) to remedy the
situation. The equivalent patch solution for 21st century
chemical engineers does not, of yet, exist, in any chemical
engineering curriculum, despite a near century long work in
human free energy theory, of which part of the Gibbs energy
must exist quantifiably in the bond of relationships (bond
energy), mechanistically described by a “force”, aka
relationship force, for lack of a better name, described
generally in terms of fermion-boson interactions.

A noted problem here is that 21st century chemical engineering students, presently (2015), are not even given the
bare minimum the hook-n-eye model of human chemical bonding; if questions of such nature arise, students are
brushed off with the dismissive that "oh, the psychology department handles that topic" (Ѻ), or something along
these lines; the following being one example:
“The premise of the subject of ‘human chemistry’, referring to things such as: chemical aphorisms (Empedocles,
450BC), love defined as a chemical reaction (Goethe, 1809), attraction and repulsion between ‘human molecules’
defining social chemistry (Adams, 1885), chemical thermodynamics explaining freedom and security in society
(Rossini, 1971) and the post-9/11 debates on this to follow (Rossini debate, 2008), entropy of human civilizations
(2005), etc., sounds like crackpottery to me and abuse of the word ‘chemistry’. Students interested in the study of
human interactions should consult sociology and psychology, where these topics are covered.”
— Marcin Borkowski (2010), on whether human chemistry should be taught as part of required college education, Sep 27 [8]

These types of dismissives, of course, are but blatant looped nonsense, by virtue of specialization-produced
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ignorance (see: hydraism), being that Freud founded psychology, in 1895, in his "A Project for Scientific Psychology",
via culling the chemical thermodynamics concepts of "free energy" (dG) and "bound energy" (TdS) from the chemical
engineers, namely Willard Gibbs, America's first PhD engineer, via the Helmholtz school; culturally we have become
intellectual imbeciles, in large.

Terrorism | Hot topic
The 2006 Rossini debate was sparked into heated debate by
the proposal that human chemical thermodynamics, as
outlined by Frederick Rossini (1971), be used to study and
model freedom and security in a post 9/11 terrorism
prominent world. Shown adjacent is a Mark Buchanan +
Malcolm Gladwell conceptualized social activation energy
and social friction stylized social physics model, showing
how 19-year-old Bosnian terrorist Gavrilo Princip was the
spark that brought about WWI and in turn WII. It would
seem a keen investment to fund a college curriculum on
such a topic, i.e. physicochemical sociology, being that
radical Islamic terrorists of the early 21st century seem to
be presently reenacting the roll of the Bosnian terrorists of
the early 20th century.

Required reading

A Buchanan-Gladwell model (2001) of social physics, defined
by concepts including: social heat, tipping points, activation
energy, connectors, six degrees, Dunbar numbers, etc.; the
above diagram showing how the rubbing of Bosnia with
Austria-Hungray created "social friction" which on 28 Jun
1914 produced enough heat (or social heat) to "spark" the
flame or social combustion of the first world war. [3]

The following are famous publications selections of required reading, most of which readily available—the Wiskamp
(2002) article, interestingly, being the result of lecture notes to a high school class, of 16-year-olds, on Goethe’s
human chemical theory, morality, relationships, and religion:
● Elective Affinities: Illustrated, Annotated, and Decoded (1809) | Johann Goethe (German polyintellect)
● The European War (1914) | Eugene Roeber (German-born American electrochemical engineer)
● The Mechanistic School (§1:pdf) (full: pdf) (1928) | Pitirim Sorokin (Russian-born American sociologist)
● Chemical Thermodynamics in the Real World (1971) | Frederick Rossini (American physical chemist)
● New Dimensions in Sociology: a Physico-Chemical Approach to Human Behavior (pdf) (1987) | Mirza Beg (Pakistani
organometallic chemist)
● In Defense of Thermodynamics: an Animate Analogy (1997) | Sture Nordholm (Swedish physical chemist)
● Human Societies: a Curious Application of Thermodynamics (1998) | Erich Muller (Venezuelan-born English
thermodynamicist)
● Humans, All Too Chemical (2001) | Kaspar Bott (German organic chemist)
● The Thermodynamics of Love (2001) | David Hwang (American chemist-neurophysician)
● Chemistry in the Work of Goethe (2002) | Volker Wiskamp (German organic chemist)
● The Human Molecule (issuu) (2008) | Libb Thims (American electrochemical engineer)
● The Fundamentals of Thermodynamics Applied to Socioeconomics (2009) | Thomas Wallace (American physical
chemist)

Quotes

See also: Hmolscience quotes; Two cultures calls

The following are related quotes:
“Social scientists are reaching the long-delayed
conclusion that happenings in the social and the
political sphere are not the result of chance, and
individual impulse or willing, or of direct and
arbitrary interference of an infinite power [god].
Social and political happenings, like physical and
chemical actions and reactions, occur in an orderly
and law-abiding manner. Events, movements,
reforms, agitations, decay or growth of institutions
may, in a measure, be prophesied, directed and
aided or retarded. There is, or may be, a social
science (or social sciences) as well as physical
sciences. Social mechanics, social physics and social
chemistry are real terms.”
— Frank Carlton (1912), “History-Making Forces”

English poetry & science scholar Peter Middleton's 2015 section
"Willard Gibbs and Social Science", the core subject of
physicochemical sociology, from his Physics Envy, wherein he traces
the path from Gibbs' chemical thermodynamics into sociology via
Lawrence Henderson, the Harvard Pareto Circle, and Sociology 23. [9]

3832

Hmolpedia

“… emergence, the physicochemical, the organismal, the mental and the social. Hence, it till the advent of a few
super-Einsteins (see: another Newton; polymathy degree problem), theoretical biology must stand as a combination
of oppositions—a compositio oppositorum.”
— William Wheeler (c.1935), “Essay” (person who in 1927 introduced Lawrence Henderson to the works of Vilfredo Pareto)

“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.”
— Walker Percy (1961), The Moviegoer; opening quote to Philip Mirowski’s 1989 More Heat Than Light

“Ideas about order and disorder began to germinate in my mind about the end of the 1940s and the beginning of the
1950s. Their origin was in the areas of physics and chemistry—the Carnot cycle, of course, as well as my wanderings
through the labyrinth of chemical thermodynamics. It was about this time that the laws and principles of
thermodynamics began to be applied on an increasing scale to the geological and biological sciences. My discovery in
the 1950s of Shannon’s and Wiener’s development of information theory and its relation to statistical mechanics
meant to me that the concept of entropy was much more universal than my formal courses [BS, MA, MA, PhD, in
geology, chemistry, and metallurgical engineering, at MIT, Columbia, and Stanford] had indicated. The conviction
grew that energy and entropy relationships were fundamental not only in understanding processes in physics and
chemistry but also in astronomy, geology, and biology. Inevitably this led to the conjecture that further extrapolation
would lead to the human sciences and arts, and even to psychology, sociology, history, music, philosophy and
religion.”
— Norman Dolloff (1975), Heat Death and the Phoenix (Preface)

“The sun and earth, or storms and earthquakes, which nowadays we understand as manifestations of natural
physico-chemical forces, [were once seen as] persons or as the results of actions and designs of persons [gods]. Only
gradually did the transition come about from magical and metaphysical thinking to scientific thinking about the
physico-chemical aspects of the world. The change was to a large degree dependent on the fading away of
heteronomous, naively egocentric explanatory models. In sociology, we are [presently] confronted with a similar task
of emancipation.”
— Norbert Elias (1978), What is Sociology? [3]

“Man must jump, as Adams liked to say, if he would save himself; a moral and intellectual elite must be recruited. If
nothing else would serve to make moral philosophers out of historians, the fear of imminent annihilation might.
University education must be revolutionized by the physicist-historian.”
— Ernest Samuels (1989), Henry Adams

“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.”
— Alvin Saperstein (1982), “Point of View: Ethics in the Classroom: Morality and the Laws of Thermodynamics”

“The study of the interaction between the natural sciences and the social sciences has been a grossly neglected field
of study.”
— Bernard Cohen (1993), “Analogy, Homology, and Metaphor in the Interaction between the Natural Sciences and Social Sciences,
Especially Economics” [11]

“It is interesting to note that socio-thermodynamics is only accessible to chemical engineers and metallurgists. These
are the only people who know phase diagrams and their usefulness. It cannot be expected, in our society, that
sociologists will appreciate the potential of these ideas.”
— Ingo Muller (2007), A History of Thermodynamics
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See also
● Bruno Latour
● Physical sociology falloff problem
● Mathematical economics |
Physicochemical economics
● Polymathy degree problem
● Rennie creationism fiasco
● Stephan social system
● Why Students Choose Chemical
Engineering?
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In science, physicochemical system or “physicochemical system” refers to a "system" conceptually
defined by the chemical thermodynamics of Willard
Gibbs (1876), generally a boundaried system,
comprised of a certain type and number chemical
components (or chemical species), whose nature
[natural, unnatural, or equilibrium] is quantified by a
certain number of state function variables, the
selection of which being determined by the state of
the system; open, semi-open, or closed, isothermalisobaric freely-going systems for societies, according
to which Gibbs energy is the thermodynamic
potential.

Quotes

A 1935 summary of Lawrence Henderson, amid the Harvard Pareto
circle and "Sociology 23" lectures, summarizing that the the
central feature of Vilfredo Pareto's 1912 general sociology is the
modeling of a social system similar or framed akin to to Willard
Gibbs' physiochemical system of chemical thermodynamics, i.e.
"system" of thermodynamics with the addition of chemical
potential of boundary crossing or system additions or
substractions; akin to a van't Hoff equilibrium box model of
society, with semi-permeable boundries [2]

The following are related quotes:
“The comprehension of the laws 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.”
— Willard Gibbs (1876), On the Equilibrium of Heterogeneous Substances

“Any arbitrarily isolated portion of the material universe, according to Gibbs, may be regarded as a physico-chemical
system.”
— Lawrence Henderson (1935), “Physician as Patient and as a Social System” [3]

“Gibbs’ physico-chemical system, Henderson felt, validated the concept of a system as a genuine abstraction, useful
despite the fact that it was a creation of the imagination. Systems imposed boundaries and mapped out relationships:
within them, facts made sense. They were ordered and interrelated. They became amenable to logical consideration.
[Henderson wrote]: ‘Just as Newton first conclusively showed that this is a world of masses, so Gibbs showed
revealed it as a world of systems.’”
— Cynthia Russett (1966), The Concept of Equilibrium in American Social Thought [1]

See also
● Physicochemical humanities
● Physicochemical morality puzzles
● Physico-chemical social dynamics
● Physicochemical sociology
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In hmolscience, physicochemical will, an
extrapolate down type of term, refers to
discussions of “will”, either free (free will),
semi-free, or not free (controlled, driven,
or forced), hypothetically, or in scenario,
operating at the physical, e.g. the will of
steel to be steel, chemical level, e.g. in
organic reactions, or nanometer-range
size of animation.

Schopenhauer
In 1844, Arthur Schopenhauer, in his
second volume of his The World as Will
and Representation, cited German
chemist Justus Liebig's description of the
reaction of damp copper Cu in air
containing carbonic acid H2CO3, to argue
rather cogently that the: [1]

A walking molecule physicochemical will comparison, left: the walking twolegged kinesin molecule, a motor protein with a molecular weight (Ѻ) of
380,000, which moves along tubules carrying cargo powered by ATP, like trains
moving along railway tracks powered by coal; right: a human pushing a large
rock up a hill (depictive of the Myth of Sisyphus) powered by physical fuel of
foodstuff and mental fuel of desire, reason, or impulse. The question remains: is
“will” involved in either scenario. The 2005 to 2010 synthetic walking molecular
carrier molecule DTA, of Ludwig Bartels , whose mechanism of powering,
walking, and turning, etc., has nearly completely been worked out, would seem
to given insight into this so-called “will” problem.

“The will of the copper, claimed and
preoccupied by the electrical opposition
to the iron, leaves unused the opportunity
that presents itself for its chemical affinity for oxygen and carbonic acid, behaves exactly as the will does in a person
who abstains from an action to which he would otherwise feel moved, in order to perform another to which he is
urged by a stronger motive.”
(add discussion)

Einstein
In 1932, Albert Einstein, amid the Einstein-Murphy dialogue, gave the following responses to suppositions of organic
will: [2]
“Murphy: I have been collaborating with our friend, Planck, on a book which deals principally with the problem of
causation and the freedom of the human will.
Einstein: Honestly, I cannot understand what people mean when they talk about the freedom of the human will. I
have a feeling, for instance, that I will do something or other; but what relation this has with freedom I cannot
understand at all. I feel that I will light up my pipe and I do it; but how can I connect this up with the idea of freedom?
What is behind the act of willing to light the pipe? Another act of willing? Schopenhauer once said: Man can do what
he wills, but cannot will what he wills.
Murphy: But it is now the fashion in physical science to attribute something like free will even to the routine
processes of organic nature.
Einstein: That nonsense is not merely nonsense. It is objectionable nonsense.”
(add discussion)

Bartels
The following is a 2010 abstract of Ludwig
Bartels work on two-legged and four-legged
walking molecules; albeit he doesn't speculate
on will: (Ѻ)(Ѻ)
“Molecular machines can be found everywhere
in nature, for example, transporting proteins
through cells and aiding metabolism. To
develop artificial molecular machines,
scientists need to understand the rules that
govern mechanics at the molecular or
nanometer scale (a nanometer is a billionth of
a meter). To address this challenge, a research
team at the University of California, Riverside
studied a class of molecular machines that

An image of Ludwig Bartels 2010 four-legged walking synthetic nanohorse
(Ѻ); which begs the question: does the principle of “will” hold when scaled
down the great chain of being to the nano-movement range of powered
animation?
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'walk' across a flat metal surface. They considered both bipedal machines that walk on two 'legs' and quadrupedal
ones that walk on four. "We made a horse-like structure with four 'hooves' to study how molecular machinery can
organize the motion of multiple parts," said Ludwig Bartels, a professor of chemistry, whose lab led the research. "A
couple of years ago, we discovered how we can transport carbon dioxide molecules along a straight line across a
surface using a molecular machine with two 'feet' that moved one step at a time. For the new research, we wanted to
create a species that can carry more cargo - which means it would need more legs. But if a species has more than two
legs, how will it organize their motion?" Study results appeared online last week in the Journal of the American
Chemical Society, and will appear in print in an upcoming issue of the journal.”
(add discussion)

Quotes
The following are related quotes:
“The will is free. Free in what sense?
It is free to act according to its
nature. This, in fact is true of all
realities. Take steel. Steel is free to
act as steel, and nothing in existence
can make steel act otherwise than
steel should act.”
— Harry Waton (1932), The Philosophy of
Spinoza [3]

See also
● ABC model
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Physics
In science, physics is the study of the laws that determine the structure of the universe with reference to the matter
and energy of which it consists. It is concerned with the forces that exist between objects and he interrelationship
between matter and energy. [1]

Overview
In 320BC, Aristotle introduced term "physics", in parallel with "metaphysics", as the study of things, in short.
In circa 1610, Francis Bacon, building on Aristotle, defined physics, a sub-branch of philosophy, as follows: [3]
Philosophy
1. Divine philosophy
2. Natural philosophy
2.1. Speculative philosophy (or natural science)
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2.1.1. Physics
2.1.1.1. The doctrine of the formation of things
2.1.1.2. The doctrine of the formation of things, or the world
2.1.1.3. The doctrine concerning the variety of things [metamorphosis or evolution]
2.1.2. Metaphysics
2.1.2.1. The doctrine of forms
2.1.2.2. The doctrine of final causes
2.2. Practical philosophy
3. Human philosophy
(add discussion)
In 1830s, the word “physicist” began to appear in English, e.g. as used in the Whewell-Coleridge debate (1833). [2]
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Physics envy
In terminology, physics envy refers to economists being envious of physicists, in their desire to make economics a
real science, thereby leaning towards the adoption of concepts from physics wholesale.

Overview
In 1989, Philip Mirowski, in his More Heat than Light, coined the term "physics envy", the title of his chapter seven, as
a derogation label for economists, particularly of the 19th century, envious of physicists and therein attempt to
emulate their methods, the prime example being the search for conservation of energy models in economics. [1] In
2015, Peter Middleton published Physics Envy, wherein he pens a chapter entitled “Willard Gibbs and Social Science”,
wherein he traces the path from Gibbs' chemical thermodynamics into sociology via Lawrence Henderson, the
Harvard Pareto Circle, and Sociology 23. [2]

Quotes
The following are related quotes:
“A revisionist history that complements my thesis is Philip Mirowski's More Heat Than Light (1989). Mirowski argues
that most of the developments in economic theory since the marginal revolution derive from the misappropriation of
a mathematical metaphor from the energy physics of the mid-nineteenth century. The metaphor was borrowed in an
attempt to make economics more scientific, an urge so prevalent among economists that Mirowski describes it as a
kind of disease; he dubs it ‘physics envy’.”
— Bruce Caldwell (1992), “Commentary on Alan Nelson’s ‘Human Molecules’” [3]

See also
● Toolism
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Physics of love
In science, the physics of love is a popularized term that
refers to any of various overview attempts or outlines to
explain love in terms of the science of physics.

History
Greek philosopher Empedocles was the first to incorporate
ideas about human love and hate in his circa 450BC
standard model of physics, loosely conceiving of love as an
attraction force, and hate as a repulsion force. In 2000,
American astrophysicist Christopher Hirata outlined a
decent five part article “The Physics of Relationships”, in
which he attempted to scratch out a crude model of
relationships in terms of physics concepts, e.g. neutron
scattering. [1]

Standard model

A physics of love story themed on spin and angular
momentum.

The standard model of the physics of love, developed by American electrochemical engineer Libb Thims in 2007,
centers on the study of the (a) the nature of the attraction and repulsion forces involved in human relationships, (b)
the nature of behavior of humans when viewed from a distant observational perspective as bound state particles,
using the human particle model, and (c) the study of how the photon or “quantum of action”, in Niels Bohr’s
terminology, functions to create exchange forces between humans in the millisecond-by-millisecond interaction
perspective. In short, human relationships, according to the standard model, are governed by the electromagnetic
force and Gibbs free energy. [2]

Pseudoscience
In the last few decades or so, a number of new age researchers, with little
fundamental training in physics, have promulgated various physics of love
theories based on concepts such as tachyon energy, zero point energy,
vibrational either energy, etc., nearly all of which as little to do with actual
human relationships, but nevertheless attract a certain type of readership.
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See also
● HP pioneers
● Chemistry of love
● Thermodynamics of love

● The Physics of Rela onships
● Relationship physics
● Love the chemical reaction

● Equation of love
● Relationship chemistry
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In economics, the physiocracy was French-centric
economics school of thought, initiated by French
physician-economist Francois Quesnay (1694-1774), the
avid admirer of Rene Descartes and Nicolas Malebranche
(IQ=180), which imported the full Cartesian conception of
science into political economy. [1] The practitioners of
Quesnay's new school of economics came to called
"physiocrats", supposedly, out of their affinity for the
methods of physics. Quesnay contributed two articles to
Diderot's encyclopedia: "Farmers (1756) and "Rural
Philosophy" (1763), which in some way are said to have
initiated what came to be known as physiocracy. [5]
Quesnay's 1758 Tableau Economique (Economics Table),
wherein the human body is treated as a machine, with
the coronary system reduced to a pump with some
valves, vital processes equated to the motion of the
blood, is said to mark the start of physiocracy.
The “physiocrats” are frequently mentioned in
prehistory sections in physical economics, ecological
economics, and or economic thermodynamics treatises,
such as summarized in American earth energy scientist
Cutler Cleveland’s 1999 ecological economics article. [2]
In Charles Gide and Charles Rist’s 1909 book History of
Economic Doctrines: from the Physiocrats to the Present
the concept of a person as a molécule humaine (human
molecule) is employed. [3]
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Physioeconomics
In economic thermodynamics, physioeconomics is a theory that a physics-based physiology of macroeconomics
explains economic growth. [1]

Overview
The theory was conceived by American economist Philip Parker a professor of economics and international strategy
at the University of California. In short, physioeconomics is a loose collection of ideas on the relationship between the
hypothalamus, thermodynamics, and economics.

References
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MIT Press.
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Physiology
In science, physiology is the physics of the organic world (Nagel, 1877). [1]

Physiologists
Noted hmolscience-relevant physiologists include: John Hunter, Charles Sherrington, Claude Bernard, Frank Thone,
Harold Blum, Gustav Fechner, and Lawrence Henderson.

Social physiology
As the early physiologists, who studied the functions “inside” of body in physics, producing a number of notable
results, it would seem logical that some might extrapolate this model to society, conceived as a body. The first, it
seems, to have ventured in this direction was Emile Maxweiler, who defined the following subject:
“Sociophysiology is social ethology [defined via] social energy [or] physiology reaction phenomena due to mutual
excitation of individuals of the same species.”
— Emile Waxweiler (1906), Outline of Sociology [2]

(add discussion)

Quotes
The following are related quotes:
“The most familiar attempts to explain how evolution takes place are restricted to special aspects of evolution, and
are often epitomized in personal names, such as Darwinism, Lamarkism, Weismannism, Mendelism. Among us there
are naturalists, morphologists, physiologists, and psychologists; breeders, experimentalists, and bio-chemists. And
surrounding us on all sides are the physicists, chemists, geologists, and astronomers, with whom we must reckon, for
their domains and their subject matter overlap ours in countless ways. But unfortunately between all these workers
there is little common understanding and much petty criticism. We shall use the terms morality, behavior, conduct,
or constructive action in the same broad way. It may sound strange to speak of the morals of an atom, or of the way
in which a molecule conducts itself. But in the last analysis, science can draw no fundamental distinction between the
conduct of an animal, a bullet, or a freshman, although there may be more unknown factors involved in one case
than in the other.”
— William Patten (1920), AAAS address “The Message of the Biologist” + The Grand Strategy of Evolution: the Social Philosophy of
a Biologist
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In hmolscinece, Richard D. Piccard (c.1947-) is an American physicist noted, in human
thermodynamics education, for his course on entropy and human activity taught at
Ohio University during the years 1998 to 2006, albeit one based on the skewed views of
American economist Jeremy Rifkin and his Entropy: Into the Greenhouse World (1989).
[1]

Entropy and Human Activity
Intermittently, during the years 1998-2006, Piccard has been teaching a course
numbered Tier III 415A entitled Entropy and Human Activity, through the physics
department at Ohio University. The following is given as the course syllabus: [3]
“Both world population and per capita consumption are increasing exponentially.
Burning fossil fuels creates toxic byproducts and also 'greenhouse gases' that accelerate
global warming. Extractive industries (e.g., agriculture and mining) reduce the natural
resources available to future generations. Matter and energy are conserved, but physical processes transform both
into forms less readily useful (thereby "increasing entropy").
We apply this concept of entropy to human activity, critically examining works by advocates of solar and nuclear
power, from the viewpoints of, and using the patterns of inquiry of, several disciplines (e.g., history, theology,
economics, physics, politics, engineering, biology, chemistry, ethic [entropy ethics], and sociology). Using Rifkin’s
1989 book Entropy: Into the Greenhouse World, which sets forth the thesis that this concept of entropy has a much
broader applicability, in such fields as social science, politics, health, etc., the course explores whether this
broadening of application makes sense. The immediate goal for students is to try to get some understanding of what
entropy means when the term is used in its home territory, physical science and engineering. On this basis, the
problem immediately arises when applying entropy to society is that the basic definition of entropy is mathematical.
As such, the course focuses on the philosophical aspects (i.e. philosophical thermodynamics) rather than the practical
aspects of entropy; and avoids mathematics, for the most part.”
Required reading for the course consists predominately of
American economist Jeremy Rifkin’s 1989 Entropy: Into the
Greenhouse World, which advocates the 1971 material
entropy hypothesis of Romanian mathematician Nicholas
Georgescu-Roegen, in conjunction with a 20-page
manuscript “Notes on Entropy and Human Activity” written
by Piccard and his associate physicist Darrell Huwe, along
with two-thirds of the content of American physicist
Bernard Cohen’s 1990 book The Nuclear Energy Option. [4]

Difficulties on course
The general difficultly with the course, as taught, which
attempts to argue that via the second law humanity is
squandering natural fuel resources and that a switch to
nuclear energy is advisable, is that its class notes and
required reading texts were not written by individuals
fundamentally trained in thermodynamics. Specifically,
neither Jeremy Rifkin nor Nicholas Georgescu-Roegen have
Screenshot of the overview homepage for the course
any education in thermodynamics, and most of the
"Entropy and Human Activity" taught at Ohio
presentation on entropy and the second law is incorrect.
University.
The course, therefore, while giving a simple overall
introduction to some of the related topics in entropy applied to human activity, e.g. arrow of time, is not based on
anything fundamentally correct, but instead based on, dominantly, the fallacious material entropy hypothesis. This
mis-direction of teaching is not a fault of the teacher, but rather due to the fact that no uniform standard textbook on
human thermodynamics yet exists, constructed from the Clausius (1865), Gibbs (1876), Lewis (1923) foundation, on
the axiom that a system of active humans consists of a system of reactive human molecules attached to substrate
driven via Carnot cycles of solar heat inputs.

Education
Piccard completed his BS (1970) in physics from Caltech, an MS (1972) in education from the University of
Pennsylvania, and a MA (1976) and PhD (1979) in physics from Princeton. [2]
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External links
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Pickover, Clifford
In existographies, Clifford Pickover (1957-) (CR:15) is an American science writer and
genius studies scholar, noted for []

Overview
In 1998, Pickover, in his Strange Brains and Genius, seems to have been one of the first
to comment on the correlation between milk and genius. [1] In 2008, Pickover, in his
Archimedes to Hawking, wrote about Gibbs on Clausius, among other topics. [2]

Twitter
Pickover notably tweets Hmolpedia articles he finds interesting, e.g. greatest physicist
ever (16 Aug 2015) (Ѻ), great chain of being (20 Dec 2015) (Ѻ), to name two; the latter
was tweeted with the following existence equation (see also: equation of love):

Polymerization + Love = You
as follows:

(add discussion)

Education
In circa 1978, Pickover completed undergraduate degree in something Franklin and Marshall College, graduating
valedictorian, and in 1982 completed a PhD in molecular biophysics, with a dissertation on x-ray scattering and
protein structure, at Yale.
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In hmolscience, Steven Pierce (c.1959-) is a Canadian mathematical physicist,
computer scientist, pilot, and scientific realism philosopher noted for his 2009
comment to American electrochemical engineer Libb Thims on his reaction to the
discovery of Hmolpedia, presumably after reviewing the Moriarty-Thims debate: [1]
“I stumbled onto your website by accident but I have to confess this might be one of
the most stunning undiscovered intellectual achievements of the 21st century. I have
browsed through your wiki and I cannot express how tragic it must be to a man in your
position—to be a pioneering thinker yet to be rejected by an uptight academic
community with neither the depth nor will to understand your unique work, defending
their own turf like dogs. I can only compare you to the many other pioneering heroes
of science, Newton (IQ=215), Einstein (IQ=220), Tesla (IQ=195), men who like you
blazed their own paths but were too victims of their own genius, only to be validated
years after their death. Perhaps one day historians will look back and have a chuckle that the pioneer of enthropology published by a vanity press in a book resembling a
third rate romance.”
(add discussion)

Favorite quotes
Pierce’s favorite quote, which he lists on his faculty page, is the following quote by Canadian mathematical physicist
and philosopher Mario Bunge:
“[O]ur comparative ignorance of the laws of society and history is due not only to the great complexity of human
affairs, but also to the very prejudice that there are no laws of history - a prejudice suspect of being allied to powerful
social (or antisocial) interests that are vitally interested in preventing deep insights into the social mechanism. Et pour
cause! People who are able to take the social mechanism apart in theory may wish to change it in practice, and - what
is more dangerous for those who live on the persistence of fossil social forms - such men may even succeed in their
attempt.”
Bunge’s philosophy, presumably like Pierce’s, is a comprehensive scientific outlook applied to the various natural and
social sciences, embodying global rationalism, scientific realism, materialism, and consequentialism. [2]

Human thermodynamics
In his undergraduate years, circa 1977 to 1981, Pierce began to theorize about the relation between entropy and
aging and what he calls “negentropic psyche reconstruction”, in regards to the changes in a person’s psychology at
age 0, age 25, final age. About three years later, in about 1982, Pierce discovered what he called American
psychologist William James “reverse energy” theory, as he calls it, although technically, to note, it is actually called
the reserve energy theory, which gave him the view that one could improve his or her physical and mental well being
by significant orders of magnitude. Soon thereafter, he soon began to attempt to take strategic and systematic
experimental measurements of negative entropy, leaving the body, using the Fokker–Planck equation and hourly
body temperature measurements. Pierce states that he “reliably measured the entropic differential between
wakefulness and sleep.” Sometime, thereafter, he began to research this further, eventually following into the
Shannon entropy school of thought view of thermodynamic entropy. He has since developed a thermodynamic
theory of cancer summarized by what he terms an "entropic catastrophe". [1]

Education
Pierce completed his BS (1981) with honors and MS (1984) at the University of British Columbia and his PhD (1995) at
the University of Arizona. Currently, Pierce is a professor in the school of computing science, at the Simon Fraser
University, British Columbia, with research focused on: computational magnetohydrodynamics (pseudospectral)
applied to astrophysical dynamo theory, computational fluid dynamics applied to cratering mechanics and oceanic
impact waves, and mathematical inverse theory applied to high energy astrophysics, and the intersection of
sociotechnology with computer science.
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In economic thermodynamics, Andrew George Pikler (c.1910-c.1980) American electrical engineer
(?) noted for his 1954-55 article “Utility, Theories in Field Physics and Mathematical Economics” in
which he gave an overview of the use of mechanics and thermodynamics in economics in the early
years and highlighting connections, such as between temperature and velocity of circulation of
money. [1] In 1947, American polymath John Neumann, in a letter to Jacob Marschak, in attempts
to interest the Cowles Commission in the work of Pikler, wrote the following about Pikler and his
discussion with him: [2]
“I want to tell you that I have talked to him about his ideas in considerable detail and that I have
come to the conclusion that the model constructions which he likes to illustrate them are not very
essential but that there is probably a very healthy nucleus in his way of using statistical ensembles and transition
probabilities; i.e., in applying to the fluctuations of money those concepts which have turned out to be appropriate to
gas and chemical kinetics. I think that his work deserves interest and encouragement.”
The gist of this aspect of Pikler’s theory seems to have come to fruition in his 1951-54 article “The Quanta-Kinetic
Model of the Monetary Theory”, in which he describes the displacements of monetary units in the economic system
on the kinetic theory of gases, similar to the way in which we are unable to describe the movements of individual
molecules, case by case, but only globally via the ensemble. [3] American physical economics historian Philip
Mirowski classifies Pikler (1951) 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), John Bryant (1982), Edwin Jaynes (1983), Giuseppe Palomba (1968), and Marc
Lichnerowicz (1970). [3]
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Further reading
● Pikler, Andrew. (1951). “Op mum Alloca on in Econometrics and Physics” (abs), Weltwirtschaftliches Archiv. Bd.
66; 97-132.

Pippard, Brian
In science, Brian Pippard (1920-2008) was an experimental physicist, noted for his
work in condensed matter physics.

Classical thermodynamics
Pippard, in his Elements of Classical Thermodynamics for Students of Physics, defines
classical thermodynamics as “the method of approach that takes no account of the
atomic constitution of matter [and] makes no attempt to provide a mechanistic
explanation of why a given substance has the properties observed experimentally.” [1]

Quotes
The following are noted quotes:
“What is surely impossible is that a theoretical physicist, given unlimited computing
power, should deduce from the laws of physics that a certain complex structure is
aware of its own existence.”
— Brian Pippard (1988), “The Invincible Ignorance of Science” [2]
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External links
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Pirsig, Robert
In hmolscience, Robert Pirsig (1928-) (CR=47) (IQ=170±) is an American writerphilosopher, and former child prodigy, noted for his 1991 book Lila: An Inquiry into
Morals, wherein the character reflects on the likes of William Sidis (IQ=195), and digs
into the questions of life, and morals, in the context of a person being a collection of
atoms governed by physics and chemistry, in the context of the second law of
thermodynamics.

Physics of culture
Pirsig, in commentary on the physical anthropologist Franz Boas, has the following to
say: [1]
“Patterns of culture do not operate in accordance with the laws of physics. How are you
going to prove in terms of the laws of physics that a certain attitude exists within a
culture? What is an attitude in terms of the laws of molecular interaction?”
Following this, he interjects:
“What is a cultural value? How are you going to show scientifically that a certain culture has certain values? You can’t.
Science has no values. Not officially.”
(add discussion)

Chemical struggle?
See main: Chemistry professor paradox

To quote a representative except, wherein
he addresses the issues with Darwin’s
theory of evolution, namely that humans
are chemicals and chemical don’t struggle
to survive, as Darwin’s theory would have
it: [1]
“This is the sort of irrelevant-sounding
question that seems minor at first, and the
mind looks for a quick answer to dismiss it.
It sounds like one of those hostile, ignorant
questions some fundamentalist preacher
might think up. But why do the fittest
←|
Clausius
Darwin
survive? Why does any life survive? It's
→
illogical. It's self-contradictory that life
Persig, in his 1991 Lila: Inquiry into Morals, very intelligently positions Clausius
should survive. If life is strictly a result of
the physical and chemical forces of nature (entropy
increase) against Darwin (struggle to survive) in a way to show ridicule or rather
then why is life opposed to these same
forces in its struggle to survive? Either life absurdity in the logic of the latter at the chemical level.
is with physical nature [natural] or it's against it. If it's with nature there's nothing to survive. If it's against physical
nature [unnatural] then there must be something apart from the physical and chemical forces of nature that is
motivating it to be against physical nature. The second law of thermodynamics states that all energy systems ‘run
down’ like a clock and never rewind themselves. But life not only ‘runs up,’ converting low energy sea-water, sunlight
and air into high-energy chemicals, it keeps multiplying itself into more and better clocks that keep "running up"
faster and faster.
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Why, for example, should a group of simple, stable compounds of carbon (C), hydrogen (H), oxygen (O), and nitrogen
(N), 'struggle' for billions of years to organize themselves into a professor of chemistry? What's the motive?
If we leave a chemistry professor out on a rock in the sun long enough the forces of nature will convert him into
simple compounds of carbon, oxygen, hydrogen and nitrogen, calcium, phosphorus, and small amounts of other
minerals. It's a one-way reaction. No matter what kind of chemistry professor we use and no matter what process we
use we can't turn these compounds back into a chemistry professor. Chemistry professors are unstable mixtures of
predominantly unstable compounds which, in the exclusive presence of the sun's heat, decay irreversibly into simpler
organic and inorganic compounds. That's a scientific fact.
The question is: Then why does nature reverse this process? What on earth causes the inorganic compounds to
go the other way? It isn't sun's energy. We just saw what the sun's energy did. It has to something else. What is it?”
(add discussion)

Education
Pirsig was precocious child, cited with an IQ of 170 at age 9. In 1943, at age 15, after finishing high school, Pirsig
entered the University of Minnesota at age to study biochemistry, interested in science as a goal in itself, rather than
a way to establish a career. Troubled
“While doing laboratory work in biochemistry, Pirsig became greatly troubled by the existence of more than one
workable hypothesis to explain a given phenomenon, and, indeed, that the number of hypotheses appeared
unlimited. He could not find any way to reduce the number of hypotheses—he became perplexed by the role and
source of hypothesis generation within scientific practice. This led to his determination of a previously unarticulated
limitation of science, which was something of a revelation to him. The question distracted him to the extent that he
lost interest in his studies and failed to maintain good grades; and
finally, he was expelled from the university.”
Following a two-year stint in the Army, he returned to college to
complete a BS in Eastern philosophy and later did graduate work in
Eastern philosophy and culture at Banaras Hindu University. In the
years to follow he worked on developing a value-based metaphysics
theory of quality, as outlined in his various books.

Quotes | Cited
The following are notable quotes cited by Pirsig in Lila:
“Mankind is driven forward by dim apprehensions of things to
obscure for his existing language.”
— Alfred Whitehead (c.1920); Lila (pg. 115)

Metaphysics of
Quality
MoQ.org
(icon)
Left: the icon for the 1998-launched MoQ.org , a

site dedicated to Pirsig’s “metaphysics of quality”
“Why is man apt to feel bad in a good environment, say suburban
Short Hills, New Jersey, on an ordinary Wednesday afternoon? Why is theory, as introduced in his 1991 book Lila: an
Inquiry into Morals (right). [1]
the same man apt to feel good in a very bad environment, say in an
old hotel in Key Largo, in a hurricane? Why is it that a man riding a good commuter train from Larchmont to New
York, whose needs and drives are satisfied, who has a good home, loving wife and family, good job, and enjoys
unprecedented ‘cultural and recreational facilities’ often feels bad without knowing why?”
— Walker Percy (1975), “The Delta Factor” (Ѻ); Lila (pg. 118)

Lila | Quotes
In 1991, fifteen years after writing Zen and the Art of Motorcycle Maintenance, Pirsig finished his followup book Lila:
an Inquiry into Morals, the result of some type of card cataloging systematic documenting of mental notes and ideas
into different categories; some noted quotes are listed below:
“Sanity is not truth. Sanity is conformity to what is socially expected. Truth is sometimes in conformity, sometimes
not.”
— Robert Pirsig (1991), Lila: an Inquiry Into Morals (Ѻ)

“When one person suffers from a delusion it is called insanity. When many people suffer from a delusion it is called
religion.”
— Robert Pirsig (1991), Lila: Inquiry into Morals; cited in The God Delusion (pg. 28) by Richard Dawkins

(add discussion)
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Zen | Quotes
In 1974, Pirsig published his Zen and the Art of Motorcycle Maintenance; the following are notable quotes: [2]
“It's paradoxical that where people are the most closely crowded, in the big coastal cities in the East and West, the
loneliness is the greatest. Back where people were so spread out in western Oregon and Idaho and Montana and the
Dakotas you'd think the loneliness would have been greater, but we didn't see it so much. The explanation, I suppose,
is that the physical distance between people has nothing to do with loneliness. It's psychic distance, and in Montana
and Idaho the physical distances are big but the psychic distances between people are small, and here it's reversed.”
— Robert Pirsig (1974), Zen and the Art of Motorcycle Maintenance (Ѻ)

“When you look directly at an insane man all you see is a reflection of your own knowledge that he's insane, which is
not to see him at all. To see him you must see what he saw and when you are trying to see the vision of an insane
man, an oblique route is the only way to come at it.”
— Robert Pirsig (1974), Zen and the Art of Motorcycle Maintenance (§7) (Ѻ)

“People arrive at a factory and perform a totally meaningless task from eight to ﬁve without question because the
structure demands that it be that way. There’s no villain, no ‘mean guy’ who wants them to live meaningless lives, it’s
just that the structure, the system demands it and no one is willing to take on the formidable task of changing the
structure just because it is meaningless. But to tear down a factory or to revolt against a government or to avoid
repair of a motorcycle because it is a system is to attack effects rather than causes; and as long as the attack is upon
effects only, no change is possible. The true system, the real system, is our present construction of systematic
thought itself, rationality itself, and if a factory is torn down but the rationality which produced it is left standing, then
that rationality will simply produce another factory. If a revolution destroys a systematic government, but the
systematic patterns of thought that produced that government are left intact, then those patterns will repeat
themselves in the succeeding government. There’s so much talk about the system. And so little understanding.”
— Robert Pirsig (1974), Zen and the Art of Motorcycle Maintenance (§8) (Ѻ)

“You are never dedicated to something you have complete confidence in. No one is fanatically shouting that the sun
is going to rise tomorrow. They know it's going to rise tomorrow. When people are fanatically dedicated to political or
religious faiths or any other kinds of dogmas or goals, it's always because these dogmas or goals are in doubt.”
— Robert Pirsig (1974), Zen and the Art of Motorcycle Maintenance (§13) (Ѻ)

“I think present-day reason is an analogue of the flat earth of the medieval period. If you go too far beyond it you're
presumed to fall off, into insanity. And people are very much afraid of that. I think this fear of insanity is comparable
to the fear people once had of falling off the edge of the world. Or the fear of heretics. There's a very close analogue
there.”
— Robert Pirsig (1974), Zen and the Art of Motorcycle Maintenance (§14) (Ѻ)

Further reading
● Alan Watts | Secret of life
● Bruce Gunn
● Scrooge Tiny Tim dialogue | Quantum determinism
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Pisko, Franz
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In science, Franz Josef Pisko (1827-1888), oft-cited as F.J. Pisko, was a Austrian teacher, textbook
author, and physicist noted for his 1879 “On the Present Fundamental Conceptions of Physics”,
wherein he gives a fairly cogent verbal historical overview of thermodynamics, and for his circa
1875 view, cited by German physicist Ludwig Buchner, that modern science of the
thermodynamics of force and matter had displaced or supplanted God. [1]

Overview
Pisko was a physics professor somewhere. His main publications include: Textbook of Physics
(1854), The Newer Acoustic Devices (1865), Light and Color (1869), and What is Heat? (1875).

Quotes
The following are related quotes:
“And if the inscription on the ancient pyramid of Sais says, ‘I am all that is, that was, and that will be, no mortal man
has yet removed the veil’, it might be replied thereto, that modern science has removed the veil and has discovered
that force and matter were, are, and will be.”
— Franz Pisko (c.1875), front matter quotes
to Ludwig Buchner’s Force and Matter [2]
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Further reading
● Pisko, Franz J. (1875). What is Heat? (Was ist die Wärme?). Sechshaus, Selbstverlag der k.k. Realschule.

External links
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Piston and cylinder
In science, the piston and cylinder is a mechanical
device for either creating a vacuum or containing a
volume of fluid capable of expansion or
contraction through the action of heat.

Overview
In 1647, German engineer Otto Guericke began to
employ a piston and cylinder like suction device for
the purpose of drawing, at first liquid, namely
liquid out of a beer keg, then air, namely air out of A timeline snippet of German engineer Otto Guericke's circa 1646
attempt to make a vacuum in a beer keg using a suction pump device
the Magdeburg hemispheres, in aims to prove the (left) to his later use of a piston and cylinder apparatus to which he
existence of vacuums in nature. [1]
attached a vacuum bulb, and thereby was able to make the piston go
To visually show the effect of a vacuum, in
down, to the great powerful effect of being able to lift several
efforts to disprove Greek philosopher Aristotle's
thousand pound of weight (see: Schott diagrams).
c.350BC supposition that "nature abhors a
vacuum", Guericke designed a piston and cylinder, as labeled adjacent, and conducted various demonstrations to
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demonstrate its power of the weight of the atmosphere. The air cylinder a was about twenty-inches high and fifteeninches wide, having its sides perfectly even and parallel, which could be fixed firmly in a vertical position by the ring s.
The piston, p, q, r, was made to fit exactly inside of the cylinder, p being of iron and q wood, and the rounded head r,
formed of hard oak, had a grove on its edge which was filled with flax or hemp.
To demonstrate the power or strength of the vacuum, the piston was let into the cylinder, and its iron handle
was passed through the ring of the arm o, shown below, in such a manner that it could move freely up and down
through the whole height of the cylinder and at the same time be preserved in a straight line. In a first experiment,
the piston was positioned at the bottom of the cylinder the stop-c*ck x was closed. In this arrangement, the joint
efforts of twenty or more men could not raise the piston more than halfway up. The men, in effect, were not just
pulling on the piston, but the weight of a column of atmosphere 62-miles high. [1]

Thermodynamics
The piston and cylinder, together with the vacuum pump, also invented by Guericke, led to the formulation of the
various gas laws, beginning with the work of Robert Boyle and Robert Hooke, as formulated in Boyle's law (1662),
culminating later in the ideal gas law (1834), the design of the first steam engine by French engineer Denis Papin
(1690), the first working steam engine by English engineer Thomas Savery (1698), and the initiation of
thermodynamics as a subject, in 1824, by French engineer Sadi Carnot, in his Reflections on the Motive Power of Fire,
a treatise on heat engines in general.

See also
● Engine development timeline
● Schott diagrams
● Timeline of thermodynamics
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Planck, Max
In science, Max Planck (1858-1947) (CR=250|#15) (IQ=190|#40) was a German
"greatest physicist ever" physicist noted for his 1879 PhD dissertation “On the Second
Fundamental Theorem of the Mechanical Theory of Heat”, on the second main
principle of Rudolf Clausius, his 1897 Treatise on Thermodynamics, for his 1899
principle of elementary disorder, for his 1900 postulate of the theory of the existence
of "energy elements" (energy quantums) in bodies, the latter of which started the
quantum revolution, and for his later efforts to bring German physicist Walther
Nernst's 1906 heat theorem and to facilitate its status into that of a "third law". [2]
Planck's effort to formulate an expression for the entropy of radiant heat in agreement
with thermodynamics and the electromagnetic theory, in a way that would solve the
ultraviolet catastrophe problem, initiated quantum mechanics. Planck was a product of
the Berlin school of thermodynamics, through is studies of the works of German
physicist Rudolf Clausius, a school he later became a professor at.

Entropy
Planck was the first to define entropy as S = K log W or the entropy of a system proportional to its multiplicity or
probability W, as he first stated in 1901. The basis of his argument is that, firstly, based on the theorem that the
probabilities of two systems independent of one another is equal to the product of the probabilities of the two
systems (W = W1W2); secondly, that the entropy is represented by the sum of entropies (S = S1 + S2); whereby the
entropy is proportional to the logarithm of the probability (S = K log W). [4]

Education
In 1867, Planck enrolled in the Maximilians gymnasium school in Munich, where he came under the tutelage of
German mathematician Hermann Müller, who took an interest in the youth, and taught him astronomy and
mechanics as well as mathematics. It was from Müller that Planck first learned the principle of conservation of
energy. Planck graduated from here at the age of 17. In 1874, Plank enrolled at the University of Munich where,
under the tutelage of physicist Phillipp von Jolly, he studied the diffusion of hydrogen through heated platinum, but
soon transferred to theoretical physics.
In 1877, at the age of 19, Planck went to Berlin for a year of study with physicists Hermann Helmholtz and Gustav
Kirchhoff and the mathematician Karl Weierstrass. He wrote that Helmholtz was never quite prepared, spoke slowly,
miscalculated endlessly, and bored his listeners, while Kirchhoff spoke in carefully prepared lectures which were dry
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and monotonous. He soon became close friends with Helmholtz. While there he undertook a program of mostly selfstudy of German physicist Rudolf Clausius’ writings, which led him to choose heat theory as his field. Planck describes
his discovery of Clausius as such: [5]
“One day, I happened to come across the treatises of Rudolf Clausius, whose lucid style and enlightening clarity of
reasoning made an enormous impression on me, and I became deeply absorbed in his articles, with an ever
increasing enthusiasm. I appreciated especially his exact formulation of the two laws of thermodynamics, and the
sharp distinction which he was the first to establish between them.”
In October 1878 Planck passed his qualifying exams and in February 1879 defended his dissertation, “On the Second
Fundamental Theorem of the Mechanical Theory of Heat” (Über den zweiten Hauptsatz der mechanischen
Wärmetheorie). He briefly taught mathematics and physics at his former school in Munich. In June 1880 he presented
his habilitation thesis, Gleichgewichtszustände isotroper Körper in verschiedenen Temperaturen (Equilibrium states of
isotropic bodies at different temperatures). With the completion of his habilitation thesis, Planck became an unpaid
private lecturer in Munich, waiting until he was offered an academic position. Although he was initially ignored by the
academic community, he furthered his work on the field of heat theory and discovered one after another the same
thermodynamical formalism as Gibbs without realizing it. Clausius' ideas on entropy occupied a central role in his
work.

Physics professor
In April 1885 the University of Kiel appointed Planck as associate
professor of theoretical physics. Further work on entropy and its
treatment, especially as applied in physical chemistry, followed. He
proposed a thermodynamic basis for Svante Arrhenius' theory of
electrolytic dissociation. Within four years he was named the
successor to Kirchhoff's position at the University of Berlin —
presumably thanks to Helmholtz's intercession — and by 1892 became
a full professor. In Berlin, Max Planck joined the local Physical Society.
He later wrote about this time, in what has become a famous entropy
quotation:
“In those days I was essentially the only theoretical physicist there,
whence things were not so easy for me, because I started mentioning
entropy, but this was not quite fashionable, since it was regarded as a
mathematical spook.”

An earlier photo of Planck.

In 1907 Planck was offered Boltzmann's position in Vienna, but turned it down to stay in Berlin. During 1909 he was
the Ernest Kempton Adams Lecturer in Theoretical Physics at Columbia University in New York City. He retired from
Berlin on 10 January 1926, and was succeeded by Erwin Schrödinger.

Lectures on thermodynamics
In 1893, Planck published his Outline of General Thermochemistry, a summary of the results of his electrochemical
and thermochemical investigations, some of which overlapped with the work of Walther Nernst; investigations which
trace to earlier 1889-90 papers of Planck published on the electromotive force. Planck then expanded on and retitled
his General Thermochemistry into his now-famous 1897 Lectures on Thermodynamics (Vorlesungen über
Thermodynamik), the fifth and final edition appearing in 1917 as Treatise on Thermodynamics; a title change which
supposedly was said to signify that Planck wanted to be known as a thermodynamicist and not solely known for his
earlier work in physical chemistry, a subject that Planck defined as follows: [6]
“Thermochemistry treats of the relationships between chemical and thermal phenomena, and together with
photochemistry and electrochemistry constitutes the field of physical chemistry.”
In his lectures or treatise on thermodynamics it is said that he introduced the "dilute solution model" as used in
modern electrochemical thermodynamics and ecological thermodynamics.

Energy elements
In 1900, Planck theorized that the internal energy U of a black body (resonator) could be divided into a discrete
number of “energy elements” ε by the expression:

where P is large integer. [1] This supposition later led German-born American physicist Albert Einstein, in 1905, to
propose that light itself was composed of quantums of energy, i.e. light quantums. These light quantums later came
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to be called “photons”, a term introduced in 1926 by American physical chemist Gilbert Lewis. These developments
launched the development of quantum
thermodynamics.

Scientific truth | Boltzmann
A famous quote by Planck, often
misattributed to his quantum theory, is:
“A new scientific truth does not triumph by
convincing its opponents and making them
see the light, but rather because its
opponents eventually die, and a new
generation grows up that is familiar with
it.”
The statement, however, is in regards to
the atomic theory (atomic hypothesis)
based statistical thermodynamics work of
Austrian physicist Ludwig Boltzmann and
how his work triumphed over German
physical chemist Wilhelm Ostwald and the
energetics school. [3]

Religion
In 1937, Planck gave a lecture entitled
“Religion and Natural Science”, wherein,
among other things he stated: [11]

A Helmholtz vs Gibbs (as lecturer) comparison, the former of which Planck
attended, as commented on above (left). (Ѻ)

“Natural science wants men to learn. Religion wants them to act.”
The following is one statement by Planck on religion: [9]
“The law of causation is the guiding rule of science; but the categorical imperative—that is to say, the dictate of
duty—is the guiding rule of life. Here intelligence has to give way to character, and scientific knowledge to religious
belief. And when I say religious belief here I mean the word in its fundamental sense.”
Of note, theists often claim Planck as one of their own. In the 2013 Think Twice (intelligence ²) debate on topic
“Science Refutes God”, e.g., the opening mediator leads in with the statement (0:55-1:18) that: (Ѻ)
“Isaac Newton (b.1642), Max Planck (b. 1858), Copernicus (b.1473), Galileo (b.1564), Francis Bacon (b.1561), and
Pascal (b.1623) all believed in God. What they also all have in common is that none of them was born within a 150years of us. Today, 3 out of every 5 scientists (60 percent) say, knowing what they know, they can’t really buy into the
concept of god.”
The Planck believed in God assertion here seems to be off target. While there is some citation that Planck, in his early
days may have believed in a “personal God”, six months before his dereaction (death) from a stroke on 4 Oct 1946, a
rumor stated that Planck had converted to Catholicism. Amid such questionable rumors, surrounding a known selftaught materialist philosopher, an engineer queried Planck about this rumor, to which Planck replied that:
“[I do not believe] in a personal God, let alone a Christian God.”
— Max Planck (1947), “Comment to W.H. Kick”, Jun 18; four months before his dereaction (Oct 4) [10]

Other reports (Herneck, 1958) indicate that while Planck, in his early and middle years may have confessed to a belief
in a personal God and may have considered this compatible with the deterministic world view of physics (Planck,
196a, 160-68), later on in his reaction existence (life) he changed, and in one of the last documents about him
(Herneck, 1958; 1960) denied that he believed in a personal God or ever had done so. (Ѻ)

Praise | Tributes
The following are notes of praise and or tribute:
“The work of Planck is the basis of all twentieth-century physics.”
— Albert Einstein (c.1930) [10]
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Quotes
The following are other noted quotes by Planck:
“The advantage of the principle of least action is that in one and the same equation it relates the quantities that are
immediately relevant not only to mechanics but also to electrodynamics and thermodynamics; these are space, time,
and potential.”
— Max Planck (date), Publication [8]

“In physics, as in every other science, common sense alone is not supreme; there must also be a place for reason.
Further, the mere absence of logical contradiction does no necessarily imply that everything is reasonable. Now
reason tells that if we turn our back upon a so-called object and cease to attend to it, the object still continues to
exist. Reason tells us further that both the individual and mankind as a whole, together with the entire world which
we apprehend through our senses, is no more than a tiny fragment of the vastness of nature, whose laws are in no
way affected by any brain. On the contrary, they existed long before there was any life on earth, and will continue to
exist long after the last physicist has perished.”
— Max Planck (1931), The Universe in the Light of Modern Science [7]
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Plank, William
In hmolscience, William G. Plank (c. 1934-) is an American philosopher noted, in
philosophical thermodynamics, for his 2002 work on a mixture of dissipative structures,
quantum mechanics, and Friedrich Nietzsche.

Overview
In 2002, Plank, in his The Quantum Nietzsche: the Will to Power and the Nature of
Dissipative Systems, attempted to put a modern-day reinterpretation of German
philosopher Friedrich Nietzsche’s 1883 theory of “will to power” in terms of the
quantum theory, particularly the work of physicists Irish-born American John Bell and
American-born Brit David Bohm, and thermodynamics, specifically using the
Prigoginean dissipative structure logic. [1] Plank’s central premise is the postulate that:
[2]
“Time is a function of the will to power as a dissipative, out-of-equilibrium system [and]
morality is linked to valorization of dissipative systems; a morality of anti-entropy.”
Beyond this, Plank reasons that “good is anti-entropic; the decadent and sick are entropic … the dissipative is life;
equilibrium is death.” On his view of heat death in relation to Nietzsche’s philosophy, Plank surmises that “total and
universal equilibrium is the end of change and the death of the universe” and that this is the meaning of Nietzsche’s
admonition to live dangerously, out of equilibrium, and that this dissipative logic capture’s Nietzsche’s disgust with
ideologies which promote safety and happiness as the goal of human efforts, and Nietzsche’s assertion that selfpreservation is not necessarily the major motive of human effort. [2]

Education
Plank completed his BA in French in 1956 from the University of Missouri, his MA in French in 1966, thesis “Art and
the Artist in the Cosmogenesis of Teilhard de Chardin”, and his PhD in French in 1972, dissertation “Sartre and
Surrealism”. [3] It likely from French philosopher Pierre Teilhard that Plank learned his views on energy and entropy
and was thus stimulated into his thermodynamic modeling of human reality.
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Plantinga, Alvin
In hmolscience, Alvin Plantinga (1932-) is an American philosopher, whose general aim
is to meld Christian apologeticism with naturalism, to show that science and religion are
compatible, generally known for his 1974 Good, Freedom, and Evil, wherein he
attempts to solve the problem of evil, via arguments about natural evil and moral evil,
for his 1993 so-called evolutionary argument against naturalism, wherein he attempts
to pit evolution theory against naturalism, to show that the former disproves the latter,
in respect to the origin of truth, and for his 2011 Where the Conflict Really Lies, the
cover of which shows compatibility between reactions (chemistry), plants (biology), and
the cross (Christianity). [1]

Evolution | Naturalism argument
In 1993, Plantinga introduced his so-called “evolutionary argument against naturalism”
(or Darwin’s doubt), cited by Maltesean agnostic anti-atheism Bo Jinn (2013), the gist of
which is as follows: [2]
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“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) and his
Chemistry professor paradox. 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).

Related
Plantinga’s work, according to Mr. O, is thematically similar, in the debate arena, to a mixture of Thomas Nagel, John
Lennox, Sam Harris, William Craig, Stephen Evans (Ѻ), Michio Kaku (Ѻ), Richard Dawkins, Bart Ehrman (Ѻ), Neil Tyson,
Gary Habermas (Ѻ), John Locke, William Paley, C.S. Lewis, and Einstein, respectively.

Quotes
The following are related quotes:
“Natural atheology, the attempt to prove that God does not exist or that at any rate it is unreasonable or irrational to
believe that he does—in which the most widely accepted and impressive piece or representative has to do with the
so-called problem of evil—is the opposite of natural theology, attempts to give successful arguments or proofs for
the existence of God [in nature].”
— Alvin Plantinga (1974), God, Freedom, and Evil [3]

References
1. Plantinga, Alvin. (2011). Where the Conflict Really Lies: Science, Religion, and Naturalism. Oxford University Press.
2. (a) Evolutionary argument against naturalism – Wikipedia.
(b) Jinn, Bo. (2013). Illogical Atheism: a Comprehensive Response to the Contemporary Freethinker from a Lapsed
Agnostic (eB) (loc. 1979). Sattwa Publishing, 2014.
3. Plantinga, Alvin. (1974). God, Freedom, and Evil (natural atheology, pgs. 2-7). William B. Eerdmans Publishing Co.

Videos
● Plan nga, Alvin. (2010). “Science and Religion: Where the Conﬂict Really Lies” (Ѻ), Lecture at Biola University, c.
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Plastidule soul
In theories, plastidule soul is a plastidule, i.e. “center or bundle of force” (Louis Elsberg) (Ѻ)(Ѻ) applied to inorganic
molecules, particularly, and atoms and molecules, in general, supposedly, such that “every atom possesses and
inherent sum of force, and in this sense is endowed with a soul (beseelt)” (Haeckel). (Ѻ)

Quotes
The following are related quotes:
“Plastidule-souls are the plastidules or protoplasmic molecules, the smallest, homogenous parts of the protoplasm
are, on our plastic theory, to be regarded as the active factors of all life-functions. The plastidular soul differs from
the inorganic molecular soul in that it possesses memory.”
— Ernst Haeckel (1874), Pedigree of Man (pg. 296) [1]

“Have you seen Nageli in Nature? He is of the school which supposes that what 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); see: [2] on plastidule souls

“Modern organic chemistry shows that the peculiar physical and chemical properties of an element, of carbon, in its
complicated combination with other elements cause the peculiar physiological properties of organic compounds, and
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before all others of protoplasm. The monera, consisting exclusively of protoplasm, forms the bridge over the deep
chasm between organic and inorganic nature. If, in spontaneous generation, a certain number of carbon atoms unite
with a number of atoms of hydrogen, oxygen, nitrogen, and sulphur, to form the unity of a plastidule, we must regard
the plastidule-soul, i.e. the total sum of its life activities, as the necessary product of the forces of these united
atoms. In this most extreme psychological consequence of our monistic doctrine of evolution we meet with those old
conceptions of the animation of all matter, which already in the philosophy of Democritus, Spinoza, Bruno, Leibnitz,
and Schopenhauer, have found varied expressions, because all soul-life can finally be reduced to the two elementary
functions of sensation and motion; to their reciprocal action in reflex motion. The simple sensation of inclination and
disinclination, the simple forms of motion, attraction, and repulsion, these are the true elements out of which all soul
activity is built in infinitely varied and complicated combinations. Monism avoids the one-sidedness of materialism, as
well as that of spiritualism, it unites practical idealism with theoretical idealism, it combines natural science with
mental science, to form an all-comprising uniform, general, or total science.”
— Sidney Billing (1879), “Haeckel at Munich” [3]
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Plato
In science, Plato (427-348BC) (IQ:180|#89) (CR=72) was a Greek philosopher, one of
the greatest philosophers ever, noted for his circa 390BC efforts to employ Empedocles’
model of philia (attractive force) and neikos (repulsive force) outline what’s known as
the first law of affinity: ‘likes tend toward like’, e.g. earth tends toward earth, water
tends toward water, possibly captured in the phrase ashes to ashes, dust to dust, a
logic that later came to be known as the Platonic law of affinity. [1]

Love | Soul
The following is Plato's a synopsis of Plato's famous soul mate theory of love:
“The intense yearning which lovers have toward each other does not appear to be the
desire for sexual intercourse, but for something else which the soul of each desires and
cannot tell, and of which he or she has only a dark and doubtful presentiment.”
— Plato (c.380BC), voice of Aristophanes, Symposium [4]

(add discussion)

Allegories
See also: Allegory of the cave

In allegories, allegory of the charioteer is a
famous metaphor, by Plato, from Phaedrus,
wherein a person and his or her movements
and or drives is conceptualized according to
which reason is the charioteer guiding two
horses, one the will, the other appetite. [1]
Alternative depictions of Plato’s charioteer model of the human: left (Ѻ) a
white and noble and white pared with a dark, shaggy one, the latter of which
is deaf as a post and yields only to the whip. These correspond to the honorloving and appetitive parts of the soul, respectively; right (Ѻ) the charioteer
is “reason”, who is the driver [driving force] of two horses, called emotion
and desire, but is having trouble controlling the horses. Sometimes reason is
in control, but at other times emotion and desire end up setting the direction
of the chariot.

Egyptian | Greek science
Plato traveled to Egypt to learn their sciences
and religio-mythology models, e.g. Nun
cosmology, the logic of which was
incorporated into the work of Aristotle and
afterwords into science.

Vacuums

Plato found the idea of a vacuum inconceivable and was thus an advocate of the view that nature abhors a vacuum.

Teachers | Students
Plato was a student of Socrates and teacher to Aristotle.
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Origin of life
Plato conceived of the ‘uroboros’, an entity that eats its own tail, as the first form of life.

Atomic theory
Plato, in his circa 360BC dialogue Timaeus, supposedly following Pythagoras, introduced the atomic theory
proposition that ideal geometric forms serve as atoms, according to which atoms broke down mathematically into
triangles, such that the form elements had the following shape: fire (tetrahedron), air (octahedron), water
(icosahedron), earth (cube). [2]

Elements
Plato credits Empedocles as having created this list of elements.
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Plotinus
In hmolscience, Plotinus (205-270) (CR=3) was a Greek-Egyptian born Italian antiatomicist philosopher, a top 20 western philosopher (#19), according to Murray space
allocation rankings (Charles Murray, 2002) and Stokes 100 (#18), characterized as the
founder of the neoplatonic school, noted for his circa 265 collected works set Enneads,
wherein he attempts to grapple with phenomena such as "passions" and concepts such
as "soul" in terms of atomic theory, something rarely seen in modern time.

Enneads
In Enneads 2.1, Plotinus, as cited by Victor Stenger (2013), asks: [2]
“What motion of atoms can one attribute to the actions and passions of the soul? . . .
What movements of atoms stir the thought of the geometer, the arithmetician, or the
astronomer? What movements are the source of wisdom?”
In Enneads 4.4, he asks: [2]
“It is impossible for the association of material bodies to produce life and for things devoid of intelligence to
engender intelligence. . . . For there would be no composite bodies and not even simple bodies in the reality of the
world, were it not for the pervasive soul of the universe.”
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Plummer, Andrew
In affinity chemistry, Andrew Plummer (1697-1756) was a Scottish physician-chemist
noted for his interpretation of chemical reactions as the result of competition between
attractive and repulsive forces. [1]

Living library | Poor lecturer
Plummer was a poor lecturer; John Fothergill (M.D. Edinburgh 1736) in a paper read in
1769 said of Plummer: [2]
“He knew chemistry well. Laborious, attentive and exact had not a native diffidence
veil'd his talents as a praelector he would have been among the foremost in the pupils
esteem: such was the gentleness of his nature, such his universal knowledge, that in
any disputed point of science, the great Maclaurin always appealed to him, as to a
living library; and yet so great his modesty that he spoke to young audiences upon a
subject he was perfectly master of, not without hesitation.”
Oliver Goldsmith who attended some medical classes in Edinburgh wrote that:
“Plumer (sic) Professor of chymistry understands his busines (sic) well but delivers himself so ill that he is but little
regarded.”

Education
Plummer attended the arts curriculum of the University of Edinburgh from 1712 to 1717 but did not graduate,
graduation in arts having almost ceased early in the eighteenth century. Plummer matriculated in the University of
Leyden on 5 Sep 1720, and the register of the University of Leyden for 1721 includes the names of Andrew Plummer,
Andrew St. Clair and John Innes all of whom were elected professors of medicine at Edinburgh in 1726. Plummer
graduated M.D. at Leyden on 23 July 1722. His graduation thesis, entitled 'de phthisi pulmonali a catarrho orto', was
dedicated to John, Duke of Roxburgh. [2] Plummer was a student of Dutch physician-chemist Herman Boerhaave.
Plummer was a professor of chemistry at the University of Edinburgh from 1726 to 1755. Plummer came to be a
close associate of William Cullen, the inventor of the affinity reaction diagram method, the precursor to the modern
chemical reaction "reactants" going to "products" method of reaction notation, who eventually became his successor
at Edinburgh. Cullen’s most-famous student was Joseph Black, who further carried forth the lecture ideas of the
former two in his chemistry lectures at Edinburg in the 1770s and 1780s. In some way or another, Cullen’s diagrams
of an algebra of forces of affinity are said to have had their partial origin in the earlier ideas of Plummer. [3]

Cullen
William Cullen who had attended medical classes in Edinburgh in the mid-1730s but appears not to have attended
Plummer's lectures was in 1747 appointed Lecturer in Chemistry in Glasgow and in 1751 Professor of Medicine. He
soon began planning his next move that was to succeed Plummer in Edinburgh. For three years various friends of
Cullen tried to persuade Plummer to resign but Plummer remained uncooperative. In 1755 he was stricken with an
illness which it appeared would force him to abandon lecturing and now other candidates as well as Cullen pressed
their claims. During the struggle Cullen was described by one of his supporters as "the fittest person in Europe to fill
the Chemical Chair, and as the candidate who would be most acceptable to the Duke of Argyll". The matter was
resolved after several months of in-fighting when the Duke of Argyll visited Edinburgh and brought to bear the
influence which resulted in Cullen being appointed joint Professor of Chemistry during the life of Plummer, with the
succession on his death. Plummer died on 16 April 1756 having, among other achievements firmly established the
teaching of chemistry in the University of Edinburgh. [2]

Black
A number of Plummer's students made significant contributions to Chemistry. The most outstanding academically
was Joseph Black part of whose classic research on alkaline substances was carried out while a student at Edinburgh;
however while Black probably attended Plummer's lectures his interest in chemistry unquestionably arose from his
earlier association with William Cullen in the University of Glasgow.
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Plutarch
In science, Plutarch (c.46-120) (IQ:165±|#261) (CR:11) was a Greek-born Roman
historian and philosopher, a Cattell 1000 (#135), noted for his commentary on the
Osiris resurrection theory, i.e. Egyptian state religion, for his 118 discussions on the
theory of the cold element, and for his Theseus’s ship paradox discussions.

Cold element
Plutarch, in his “On the Principle of Cold” (c.118AD), a letter to Roman sophistphilosopher Favorinus (c.80-160AD), a debate on whether such a thing as an element of
cold exists, revolving around what Aristotle and others had to say on the matter,
opened to the following: [1]
“Is there an active principle or substance of cold (as fire is of heat) through the
presence of which and through participation in which everything else becomes cold? Or
is coldness rather a negation of warmth, as they say darkness is of light and rest of
motion? Cold, indeed, seems to have the quality of being stationary, as heat has that of motion; while the cooling off
of hot things is not caused by the presence of any force, but merely by the displacement of heat, for it can be seen to
depart completely at the same time as the remainder cools off. The steam, for example, which boiling water emits, is
expelled in company with the departing heat; that is why the amount becomes less by cooling off; for this removes
the heat and nothing else takes place.”
The above “is coldness rather a negation of warmth, as they say darkness is of light and rest of motion?”, to note, was
restated later by Rene Descartes, in regards to the “idea of god”; and also later mis-attributed to Einstein (Ѻ).

Theseus’s paradox
Plutarch, supposedly, disputed Heraclitus' claim about stepping twice into the same river, citing that it cannot be
done because “it scatters and again comes together, and approaches and recedes.” He eventually summarized the
paradox in the form of the story of the ship of Theseus, which had its parts continuously replaced each time one
broke or rotted, after which philosophers began to puzzle as to whether it was really the same ship:
“The ship wherein Theseus and the youth of Athens returned from Crete had thirty oars, and was preserved by the
Athenians down even to the time of Demetrius Phalereus, for they took away the old planks as they decayed, putting
in new and stronger timber in their place, in so much that this ship became a standing example among the
philosophers, for the logical question of things that grow; one side holding that the ship remained the same, and the
other contending that it was not the same.”
This ship question came to be known as “Theseus’s paradox”; an early version of the turnover rate paradox of self,
wherein elements (or atoms) are substitute for ship parts. [5]

Chemistry | Etymology
The etymology of the word “chemistry” (see: chemistry etymology), according to English chemistry historian James
Partington, derives from the native designation of Egypt, a country called chēmia, as described by Plutarch in his
100AD book On Isis and Osiris, which, according to Plutarch, was called as such owing to the black color of its soil; this
etymology is confirmed by Egyptian inscriptions, where the hieroglyphic form of the word is used. [1]

On Listening
Plutarch, in his On Listening to Lectures, described education, via thermal word language, as follows: [2]
“We must encourage those lazy ones, however—once they have grasped the basic points—to interconnect
everything else on their own, to use memory to guide original thinking, and to accept what someone else says as a
starting point, a seed to be nourished and grown. For the correct analogy for the mind is not a vessel that needs
filling, but wood that needs igniting—no more—and then it motivates one towards originality and instils the desire
for truth.
Suppose someone were to go an ask his neighbors for fire and find a substantial blaze there, and just stay there
continually warming himself: that is no different from someone who goes to someone else to get some of his
rationality, and fails to realize that he ought to ignite his innate flame, his own intellect, but is happy to sit entranced
by the lecture, and the words trigger only associative thinking and bring, as it were, only a flush to his cheeks and a
glow to his limbs’ but he has not dispelled or dispersed, in the warm light of philosophy, the internal dank gloom if his
mind.”
Into the 1990s, to note, a variant of the above, namely: “education is the kindling of a flame, not the filling of a
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vessel”, began to be misattributed vicariously to Socrates. (Ѻ)

Tributes | Praise
The following are noted quotes of tribute and or praise:
“The nearest thing to a truly national religion in Egypt was the Osiris cycle. The story is not extant in full epic version
but must be pieced together from several ancient and classical sources: the Pyramid Texts of the Old Kingdom, the
Coffin Texts of the Middle Kingdom, the Book of the Dead from the New Kingdom, a ribald text entitled The Contest of
Horus and Seth for Rule from the Twentieth Dynasty, and the summary of Plutarch in Concerning Isis and Osiris from
the second century C.E.”
— Patrick Reid (1987), Readings in Western Religious Thought [4]

Quotes
The following are noted quotes:
“The mind is not a vessel to be filled but a fire to be kindled.”
— Plutarch (c.100) (Ѻ); oft-misattributed to Socrates (Ѻ); paraphrased by Yeats (Ѻ)
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Pneumatical engine
In engines, a pneumatical engine, air-pump or “machine
Boyleana”, was a device consisting of a single-barreled pump,
with a solid piston moved by a rack and pinion, and a globular
glass receiver directly communicating with the cylinder, which
had an aperture in it, closed and opened by a plug moved by the
hand, and playing the part of a valve. [1] This was the first English
air-pump, built by Robert Hooke under the direction of Robert
Boyle in 1658, a device which, according to Boyle, had two
principal parts “a glass vessel and a pump to draw the air out of
it.”

Boyle's law
The first gas law, now known as Boyle's law, was determined
using this pneumatical engine, and first enunciated by Boyle in
1662 as:
“The pressures and expansions are in reciprocal proportion.”
or in modern formulation:

which says that for a body of gas at constant number of particles
n and temperature T the product of the measure of the pressure
P and volume V of gas will be a constant K.

Left: the pneumatical engine. Right: the rack-andpinion piston part of the engine.

Parts and operation
The pump A, comprised a single brass barrel about 14 inches in length and 3 inches in internal diameter. It stood
upon a strong wooden tripod, with its mouth turned upwards. The piston or sucker C was solid. The shank or piston-
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rod had teeth cut in it, so as to form a rack; and was moved by a toothed wheel or pinion E working into the rack, and
turned by a handle F.
A hole was bored in the side of the upper end of the cylinder, provided with a plug G, which could be drawn
out or pushed in by the hand. This was the only valve of the engine. The object of the inversion of the cylinder was to
allow the globular or pear-shaped glass-receiver, H, from which it emptied the air, to be placed in a vertical position
above the pump. The receiver had a large opening in the top for inserting objects into it. This opening could be
narrowed by a tight-fitting brass ring I, in the center of which was an aperture provided with a brass stopper K, to
close it. The receiver terminated below in a narrow neck, cemented into a brass stopcock L, which was ground to fit
an opening in the upper end of the cylinder, near to the stoppered valve G.
The figure represents the arrangement of the parts, when the pump had completed on exhaustion. The valve of
the cylinder G is shut, the stopcock L of the receiver open. L was then shut, G opened, and the piston driven home.
The valve was then closed, the stopcock again opened, and the piston drawn down; and so on ad infinitum. By
reversing the order in which the valve and stopcock were closed and opened, the pump could be made to condense
instead of rarefying the air of the receiver. The valve for that purpose was opened, whilst the stopcock was ****, and
the piston drawn down, so as to allow the cylinder to be filled with atmospheric air. The valve was then shut, the
stopcock opened, and the piston as it ascended condensed the air into the receiver.

History
In circa 1649-54, German engineer Otto Guericke had built the first vacuum pump. News of this device soon reached
the likes of English physicist Robert Boyle, who had been mediating on the results of Italian physicist Evangelista
Torricelli’s 1643 mercury experiments on the vacuum. Guericke’s designs and results had been published in the
Mechanica Hydraulo-Pneumatica of Schottus in 1657. Boyle stated that he did not set out to construct his own
pneumatical engine (air-pump) until he had heard of Guericke’s “way of emptying glass vessels by sucking out the air
at the mouth of the vessel.” In retrospect, Boyle states that he put both Mr G. (Greatrex) and R. Hooke to contrive an
air-pump which should be more manageable than the German one, and free from defects; and adds “after an
unsuccessful trail or two of ways proposed by others, Hooke fitted me with a pump.” Hooke commented on this “In
1658 or 59 I contrived and perfected the air-pump for Mr. Boyle.”
Boyle, it seems, was the supervisor of the construction of his pump. He called in the assistance of a mister
Greatrex, a well-known London instrument-maker, but the two of them could not succeed in making a serviceable
machine. [2] Boyle then turned to his assistant Robert Hooke, known to be a great mechanical genius, to make the
devise. Hooke studied Greatrex’s contrivance, commenting that “it was too gross to perform any great matter.”
Hooke commenced with his design in 1658 finishing early in 1659 . The results of the experimenting with the devise
were published in Boyle's 1660 New Experiments on the Spring of the Air. [3]
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pg. iii, Birch names him Greatericks and Greatoricks.
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Podolinsky, Sergei
In economic thermodynamics, Sergei Podolinsky (1850-1891), or “Serhii Podolynsky”,
was a Ukrainian physician and socialist who is said to be one of the first to explicitly
scrutinize the economic process from a thermodynamic perspective, such as discussed
in his two-part 1883 article "Human Labor and the Unity of Nature". Spanish economist
Juan Martinez-Alier is said to have done some of the first translations of Podolinsky's
work. [6] American ecological economist Cutler Cleveland has also discussed some of
Podolinsky's thermodynamic ideas; albeit a summary of Martinez-Alier's interpretation.
[1]

Overview
In an article published in 1881, Podolinsky strove to reconcile the work-based theory of
value with energy accounting by integrating economic cycles with natural cycles, amid
the skepticism of German political theorist Friedrich Engels who deemed it “totally
impossible to try to express economic relationships in physical terms.” [2] Engels
discussed Podolinsky’s views on economics and thermodynamics with German political
economist Karl Marx who both, supposedly, took great importance to the first law, but were either scantly receptive
or hostile to the second law. In fact, when Engels was first confronted with Podolinsky’s efforts to reconcile Marxism
with thermodynamics, Engels was “uninterested”, and choose to ignore the problem. [4] Later, however, Engels told
Marx in a letter of 1882 that: [3]
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“What Podolinsky has completely forgotten is that the working man is not only a fixer of present solar energy, but
more than that, a squanderer of past solar heat. The degree wastage of energy reserves, coal, minerals, forests, etc.,
you know only too well, more than I do.”
Podolinsky was keenly aware that he was in line of succession to the Physiocrats and Carnot and Clausius, citing the
former group’s emphasis on nature as the source of wealth, and the economic implications of the latter pair’s
discoveries. Podolinsky tried to reconcile the labor theory of value with a thermodynamic analysis of the economic
process. In his conclusions, which he communicated to Engels on several occasions, Podolinsky stated the socialist
model was flawed because it assumed that scientific socialism would overcome all natural resource scarcities and
enable unlimited material expansion. Podolinsky’s biophysical analysis led him to conclude that ultimate limits to
economic growth lay not in the shackles of the relations of production, but in physical and ecological laws. [1]
Podolinsky is often grouped with biologist and urban planner Patrick Geddes and engineer and social reformer Josef
Popper-Lynkeus who each were said to have tried to promote a biophysical view of economy as a subsystem
embedded in a larger system subject to the laws of thermodynamics. [5]

Education
Podolynsky obtained a doctorate in medicine from the University of Wroclaw (Breslau) in 1876 (preparing his thesis,
he undertook research on pancreatic enzymes at the Institute of Rudolf Heidenhain). Thereafter, among several texts
that he signed an important treaty with Ukraine on the life and health of the people in Ukraine. Steam Engine,
anonymous text, published in several languages, was also his pen. It is a utopian tale lies in the middle of the agrarian
industry. [7]

Thermodynamics
In 1880, he resided in France, more or less in political exile, during which time, in April / May 1880 he published a text
on "human work and its relation to the distribution of energy" in the journal Slovo (Word) in St . Petersburg. The
article was then taken: June 1880 in France Socialist magazine (under the title "Socialism and the unity of physical
forces"), also, a year later, in La Plebe in Italy and finally in 1885 in Die Neue Zeit, window German social democracy
at the time of the anti-socialist laws. Podolynsky proposed, as an example, an energy balance of agricultural
production and thus scored as a precursor of today's ecological economists. It also marks as Predrag Kuznetsov said in
his introduction to the reedition Russian text, 111 years after its first publication, the beginning of thermodynamics
creative process, thinking 'ectropique' (diction Felix Auerbach (1856 - 1933 Weltherrin Die Schatten und ihr, Jena,
1904)), so dear to Isabelle Stengers and Ilya Prigogine (New Alliance, Metamorphosis of Science, Paris, Gallimard,
1979). With economists Joan Martinez-Alier and José Manuel Naredo ("The Nocio of 'productive forces' i questio of
energia" Quaderns of alliberament 5, 1980, p.15, "A Marxist Precursor of Energy Economics: Podolinsky "Journal of
Peasant Studies 9, 1982, p.207), the work Serhii Podolynsky thereafter found its place in Western literature (see Juan
Martinez-Alier, Ecological Economics, Oxford, Blackwell, 2nd in 1990, also published in Spanish and Japanese). [7]
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Poe, Edgar
In hmolscience, Edgar Poe (1809-1849) (CR=9), commonly cited as “Edgar Allan Poe”,
was American author, a greatest literary author ever (#14), a Ranker greatest minds of
all time (#68), a top 500 genius (#200±), noted for []

Life / Non-life
In 1844, Poe, in his short story “Mesmeric Revelation”, in seeming discussion of
Friedrich Wohler, gave a glimpse into the organic life (life) / inorganic life (non-life)
mindset during this period. [1]

Literature chemistry
Poe, supposedly, is among the category of authors, in literature chemistry, who have
explored the role of chemistry in literature. [1]

Olbers’ paradox
In 1848, Poe, in his Eureka, solved Olbers’ paradox, the paradox, pointed out by
Edmund Halley, that if you add up all the light from all the stars in an infinite universe, the night sky would be
infinitely bright. Poe pointed out that if the universe is of finite age then the sum of the light from all the stars if
finite. [2]

Insanity
See main: Insanity and genius

Poe, supposedly, went insane at one more more points:
“I became insane, with long intervals of horrible insanity.”
— Edgar Poe (c.1845)

“Men have called me mad; but the question is not settled, whether madness is or is not the loftiest of intelligence.”
— Edgar Poe (c.1845)

Quotes
The following are related quotes:
“Humanity is divided into men, women, and Margaret Fuller.”
— Edgar Poe (d. 1840) (Ѻ)

“Improvement makes straight roads, but the crooked roads, without improvement, are roads of genius.”
— Edgar Poe (c.1840) (Ѻ)

“The true genius shudders at incompleteness — imperfection — and usually prefers silence to saying the something
which is not everything that should be said.”
— Edgar Allan Poe (c.1948), Marginalia

References
1. Poe, Edgar A. (1944). “Mesmeric Revelation”, Columbian Magazine, July.
2. Pratt-Smith, Stella. (2011). “Call for papers: Literature and Chemistry: Elective Affinities”, The British Society for
Literature and Science, Interdisciplinary conference organized by the research group Literature and Science,
Department of Foreign Languages and Literatures, The University of Bergen 27-28 October 2011.
3. (a) Rowan-Robinson, Michael. (1999). The Nine Numbers of the Cosmos (pg. 4). Oxford University Press.
(b) Olbers’ paradox – Wikipedia.

External links
● Edgar Allan Poe – Wikipedia.

Poetry
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In literature, poetry is the art of using aesthetic
and rhythmic qualities of language, e.g.
phonaesthetics, sound symbolism, metre, etc.,
typically in the form of stanzas, often employing
humor and or pun, to evoke meanings in addition
to, or in place of, the prosaic ostensible meaning;
tending to be used as a tool to work out semiformed ideas, thoughts, and meanderings, not yet
solidified into the form of conclusive and or
finalized logic.

Philosophy
The following is a notable poet-to-poet
statement:
“The rhythm is an unconscious result of the poetic
mood. If one should stop to consider it
mechanically, when about to write a poem, one
A circa 1977 poetry reading attended by noted British poets: Chris
would become bewildered and accomplish
Cheek and Bob Cobbing, someone known as B.G., Jeremy Adler (far
nothing of real poetic value. All that is poetic in
character should be rhythmically treated! Such is right)—noted Goethe Elective Affinities reaction scholar—and Steven
Smith. [1]
my conviction; and if even a sort of poetic prose
should be gradually introduced, it would only show that the distinction between prose and poetry had been
completely lost sight of.”
— Johann Goethe (1797), “Comment [or letter] to Friedrich Schiller [1]

Overview
The earliest ideas on the chemistry of love can be found in early Egyptian poems, alluding to ideas on chemical
bonding. One circa 1000BC poem speaks, for instance, of how "the nets of your love have trapped me". [5] In 1664,
Margaret Cavendish wrote an entire series of poems against "atoms" and "infinite worlds", in the works Giordano
Bruno, in her Poems and Fancies.

Cowper
In 1783, English poet William Cowper penned an Empedocles-style chemical aphorism like poem “On Friendship”, in
which he compares the politics that arise from the mixing of courtiers and patriots to the effervescence that arises
when salt and lemon juice are mixed, comments that the true friendship might be something akin to the chemist’s
attempt to make gold, compares certain friendships to simmering copper, and intermixes this with discussion on the
role of religion—the key section of which is as follows:

This was cited by American poet John Spollon in his 1894 article-poem “Among the Bards”.

Schiller
The following are poems by Friedrich Schiller:
● The World Ways (1795) | Freud-Schiller drive theory

Goethe
By age 20, Johann Goethe had published his first volume of poems. Goethe wrote some circa 3,000 poems, as found
among his collected works. The following are noted poem and related poetry discussions by Johann Goethe:
● Aphorisms on Nature (date) | debut 1869 ar cle, per idea of Thomas Huxley, of Nature [2]
The following is from the commentary decoding section:
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“My idea in the new novel The Elective Affinities is to show forth social relationships and the conflicts between
them symbolically [in symbolic concentration]” (28 Aug 1808—to Riemer ) and “the moral symbols in the natural
sciences, that of the elective affinities invented and used by the great Bergman, are more meaningful and permit
themselves to be connected better with poetry and society.”
— Goethe (1809), comment to Riemer Jul 24

Beethoven was greatly influenced by Goethe's poetry:
“Goethe’s poems exercise a great sway over me, not only by their meaning, but also by their rhythm. It is a language
which stimulates me to composition.”
— Ludwig van Beethoven (c.1815) [7]

The idea for a self-starting AC electric motor came to Nikola Tesla one evening as he was reciting a poem of Goethe,
specifically a passage from Faust. Sigmund Freud commented that he was cajoled into going to medical school after
reading a poem by Goethe.

Rankine
The following is a noted poem by William Rankine, in which one of the first equations of love is found and in which
love is posited to be a form of potential, akin to gravity, albeit thermodynamical:
● The Mathematician in Love (c.1845)

Maxwell
Scottish physicist James Maxwell used codes, puns, riddles, and hidden meaning is his many poems. Danish science
author Tor Norretranders, in his 1991 book The User Illusion: Cutting Conscious Down to Size, attempts to explain
consciousness in terms of thermodynamics and an external force type theory or argument, the gist of which seems to
be captured by Irish physicist Maxwell's 1879 final year comment, supposedly in regards to "who" actually wrote his
famous "Maxwell's equations" of electrodynamics (Boltzmann having stated that he thought them to have been
written by a god), to Irish theological editor Fenton Hort, that: [6]
“What is done by what is called myself is, I feel, done by something greater than myself in me.”
This comment, according to Norretranders, has roots in Maxwell's 1856 poem, written shortly after his father's
reaction end, wherein he states:
“Powers and thoughts within us, that we/know not, till they rise/Though the stream of conscious action from where
the/Self in secret lies.”
Which, in turn, seems to find corroboration in Maxwell’s famous 1847 (age 16) comment that:
“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.”
● Molecular Evolu on (1873) (Ѻ)
At quite uncertain times and places,
The atoms left their heavenly path,
And by fortuitous embraces,
Engendered all that being hath.
And though they seem to cling together,
And form "associations" here,
Yet, soon or late, they burst their tether,
And through the depths of space career.
So we who sat, oppressed with science,
As British asses, wise and grave,
Are now transformed to wild Red Lions,
As round our prey we ramp and rave.
Thus, by a swift metamorphosis,
Wisdom turns wit, and science joke,
Nonsense is incense to our noses,
For when Red Lions speak, they smoke.
Hail, Nonsense! Dry nurse of Red Lions,
From thee the wise their wisdom learn,
From thee they cull those truths of science,
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Which into thee again they turn.
What combination of ideas,
Nonsense alone can wisely form!
What sage has half the power that she has,
To take the towers of Truth by storm?
The use of the title “Molecular Evolution”, used at one of the 1873 Belfast meetings, is the alternative title for his
1874 'Song of the Cub', a young Red Lion's impressions of the Belfast address, clearly identifies the phrase with John
Tyndall's doctrine of scientific materialism. The first sentence of Maxwell’s poem supposedly is reference to Lucretius’
50BC poem on atomism “On the Nature of Things”. [4]
● A Paradoxical Ode (1874)
See also [3]

Fuller
In 1983, Buckminster Fuller penned some type of syntropy poem about humans in the universe and God:

Other
In 2011, American chemist Mala Radhakrishnan
published her Atomic Romances, Molecular Dances a
collected works set of chemical aphorism like poems
she wrote and read at various poetry readings.

See also
● Alexander Pope | An Essay on Man (1734)
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Pogany, Peter
In hmolscience, Peter Pogany (c.1939-) is a Hungarian-born American economist
noted, in human thermodynamics, for his 2006 Rethinking the World, wherein he
argues that humans are over-grown supermolecules and that culture is a
thermodynamic "system".

Overview
In 2006, Pogany, in his Rethinking the World, penned a chapter on the thermodynamics
of cultural evolution; the following being a condensed extract from this work: [1]
“Culture may be regarded as a thermodynamics system … the world’s economic and
commercial activities may be reduced to the simple definition of organized molecular
structures creating, maintaining, operating, discarding, and reusing other organized
molecular structures; [and] cultural evolution is subject to the laws of
thermodynamics.”
Pogany goes on to give a good basis of thermodynamic reasoning, discussing Carnot, Clausius, Boltzmann, Gibbs,
Prigogine, and a few others, giving an “island example” along the way, but then derails in his analysis by delving into
discussions on Claude Shannon and measures of information entropy in bits. He does, however, interestingly, define
states of condensed matter, e.g. a piece of coal, as an energy carrier; and superficially discusses the arrow of time,
exergy, internal entropy, external entropy, negative entropy, and free energy among other points. He seems to cull
his understanding of "free energy", to note, from Nicholas Georgescu-Roegen, which weakens his approach to an
extent. On people viewed as larger molecules (human molecules), Pogany states:
“Accumulated knowledge suggests that humans are billions of highly evolved, overgrown super-molecules (or
‘intensely conscious mice’?) that swarm in ever larger numbers on a piece of rock that wobbles, spins, revolves, and
soars into nothingness at break-neck speed with an agitated, burning furnace in its interior.”
As to the origin behind Pogany’s quote, and his bracketed mention of mice, seems to come from American physical
chemist Martin Goldstein's 1993 section “The Entropy of a Mouse” from his book The Refrigerator and the Universe,
as listed in Pogany’s bibliography, in which Goldstein explains how to calculate the entropy of a mouse. On history,
Pogany states: [3]
“Global history is a ‘disequilibrium thermodynamic process’ manifest through transformations in billions of physically
interconnected cerebral cortices.”
(add discussion)

Education
Pogany completed his “dr. oec” (PhD) in industrial economics in 1962 from the University of Economics, Budapest,
Hungary, and a post-doctoral MA in 1967 in regional economics from the Wharton School, of the University of
Pennsylvania. [2]
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Volume Six (Ms-Ra)

3867

● Pogany, Peter. (2009). “Fifth Structure Emergence in Economics: Observations Through the Thermodynamic Lens of
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Poggendorff, Johann
In science, Johann Poggendorff (1796-1877) was a German physicist and editor of the
famous peer-reviewed science journal Annalen der Physik, from 1824 to 1876, during
which time he infamously rejected German physician-physicist Robert Mayer’s 1841
conservation of energy paper “On the Quantitative and Qualitative Determination of
Forces”, wherein the postulate that “motion is converted into heat” was first
enunciated, and German physician-physicist Hermann Helmholtz’s 1847 “On the
Conservation of Force”, which presented one of the first versions of the conservation of
force (or conservation of energy), depending on context.To Poggendorff’s credit, to
note, he did finally get wise and accept Rudolf Clausius’ 1850 “On the Moving Force of
Heat and the Laws of Heat which may be Deduced Therefrom”, the founding article on
thermodynamics. [1]
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Pogwisch, Ottilie
In existographies, Ottilie Pogwisch (1796-1872), or “Ottilie von Goethe” by marriage, is
was the daughter-in-law of Johann Goethe, wife of August von Goethe, whom she
married in 1817, and the one present beside the elder Goethe during his "more light"
1832 last words.

Overview
Nobility, she was the daughter of Wilhelm Julius von Pogwisch and Henriette Ulrike
Ottilie Gräfin Henckel von Donnersmarck. Her parents separated when she was very
young and she traveled with her mother, a countess, until they finally came to Weimar
in 1806. [1] She soon becoming good friends with Adele Schopenhauer (1797-1849),
sister of Arthur Schopenhauer (1788-1860), daughter of Johanna Schopenhauer (17661838), the women in whose home Goethe and his new scandalous bride Christiane
made their first public appearance. She was intelligent and after an unhappy love
married August von Goethe on June 17, 1817. Their marriage was very unhappy but they had three children. [1]
Ottilie von Goethe is one of the most controversial women of her time. Her restlessness, energy and
unconventionality made her a sought-after, but also despised woman who had to endure numerous slanders
especially after Goethe's death. Especially after the birth of her illegitimate daughter Anna, in 1835, which she had
conceived together with a British officer, there were increasing rumors and eventually culminated in the assertion
that she had killed her eldest daughter Alma. [2] The established reason, however, is that Alma Goethe (1827-1844)
met her reaction end at the age of 17 during the typhoid epidemic.

OTTO
There may have been a possibility that "Ottilie" Pogwisch had suggestive influence the character of "Ottilie" of
Goethe's Elective Affinities and in turn the OTTO name root puzzle, being that her entry into Weimar circle occurred
two years before 11 Apr 1808 when Goethe begins to work on Elective Affinities according to diary entry. This,
however, is pure speculation at this point.
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Pohl-Valero, Stefan
In hmolscience, Stefan Pohl-Valero (c.1977-) is a Spanish mechanical engineer turned
social thermodynamics historian noted for a number of publications, workshops, and
presentations on the application of thermodynamics in sociology, history, economics,
and religion, with particularly focus on 19th century Spanish theorists. Valero's 2007
PhD dissertation “The Circulation of Energy: Thermodynamics, National Culture, and
Social Progress in Spain, 1868-1890” built on the earlier thematic work of socio-science
historians Crosbie Smith and Greg Myers to discuss how scientists such as William
Thomson, Balfour Stewart, Peter Tait, and Thomas Huxley applied and used
thermodynamics to theorize about various humanist implications. Valero’s unique
focus, however, is on a specific group of Spanish scientists and social reformers,
particularly the work of physicist Enrique Serrano Fatigati, and his circle, who in the
1870s sought to construct a educational program of physics that was based on an
evolutionary and energetic interpretation of nature. [1]

Borges | Heat death
Pohl-Valero opens his Energy and Culture to the following 1934 quote by Argentine writer Jorge Luis Borges: [4]
“La primera ley de la termodinámica declara que la
“The first law of thermodynamics states that the energy
energía del universo es constante; la segunda, que esa
of the universe is constant; the second, that energy
energía propende a la incomunicación, al desorden,
tends to isolation, disorder, although the total amount
aunque la cantidad total no decrece. Esa gradual
does not decrease. This gradual disintegration of the
desintegración de las fuerzas que componen el universo,
forces that make the universe is the entropy. After
es la entropía. Una vez alcanzado el máximo de entropía,
reaching the maximum entropy, once matched the
una vez igualadas las diversas temperaturas, una vez
various temperatures, after excluding (or offset) all
excluida (o compensada) toda acción de un cuerpo sobre
action of one body on another, the world will be a
otro, el mundo será un fortuito concurso de átomos. En
fortuitous concourse of atoms. In the deep center of the
el centro profundo de las estrellas, ese difícil y mortal
stars, that elusive and deadly balance has been achieved.
equilibrio ha sido logrado. A fuerza de intercambios el
A force exchanges will reach the entire universe, and is
universo entero lo alcanzará, y estará tibio y muerto. La
warm and dead. The light is lost in heat; the universe,
luz se va perdiendo en calor; el universo, minuto por
minute by minute, it becomes invisible. It also becomes
minuto, se hace invisible. Se hace más liviano también.
lighter. Ever, it will not be more than heat balance,
Alguna vez, ya no será más que calor: calor equilibrado,
motionless, just heat. Then there will be dead.”
inmóvil, igual. Entonces habrá muerto.”
(add discussion)
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Energy and Culture
In 2011, Pohl-Valero published Energy and Culture: a History of
Thermodynamics in Spain in the Second Half of the Nineteenth Century, the
abstract of which is as follows:
“In the second half of the 19th century, the disciplinary map of physics and life
sciences was reshaped by the new science of thermodynamics, which became
one of the main scientific developments of that century. At the same time, its
laws played an important role in the configuration of western modern social
thought. Besides cosmological and natural terrestrial phenomena, even society
started to be analyzed under an energetic conceptual frame, producing a deep
influence in religious, educational, political and economical discourses.
European intellectuals from the entire ideological spectrum participated in
these kind of discourses. Energy and culture thoroughly analyses the process of
communication and appropriation of thermodynamics during the last third of
the 19th century in Spain, stressing how the cultural reformulation of its laws
Pohl-Valero's 2011 Energy and
was foundational for understanding the natural world and Spanish society
Culture, a history on social
during a critical period of their history.
Actually, both energy conservation and entropy were concepts interpreted thermodynamics in late 19th century
and employed by local experts and lay persons with a diversity of goals. Several Spain. [3]
theological assumptions, such as God’s creation of the universe, free will or the
possibility of miracles, were debated taking into consideration such theories. While some sectors of society turned to
the laws of thermodynamics in order to refute the power of Catholic Church and promote secular values and a
naturalistic worldview, others employed them to “scientifically prove” a number of moral traditional values and, by
doing that, try to maintain the social status quo. Some heralds of thermodynamics restricted the application of its
laws to the material world, while others stated their importance for the study of human beings and society. These
laws gave legitimacy to several economical and social stances and represented society as a functioning thermal
machine ruled by them.
The historical period studied in this book begins in the late 1860’s and finishes the first years of 1890; it covers
the first Spanish democratic period (1868-1874) and an important part of the Bourbon Restoration period. During the
decade of 1870 to 1880, the communication of thermodynamics mainly focused its attention on moral and
theological implications of its laws and on the role of this science in legitimating a materialistic worldview. Amidst a
social debate on scientific materialism and its possible social consequences, the laws of thermodynamics, laden with
natural, moral and social meanings, experienced a wide public circulation, going through multiple cultural reelaborations.
Through a process of popularization, the local advocates of the new science of energy stressed that its laws did
not support materialism and that its teaching was important for the material and moral progress of the nation. This
“adequate” public image of thermodynamics gained force in the decade of 1880, when it social use went beyond
theological and cosmological aspects, entering into debates around the functioning of society. Thermodynamics
acquired a more neutral public meaning and an increasingly practical sense, allowing the restoration reformers to
elaborate – as part of their political and social projects – a social thermodynamics. Different interpretations of its laws
were then used to support social and economical reforms, which the intellectual leaders of the time tried to apply in
a context of increasing social tensions.”
(add discussion)

Education
Valero completed his BS in mechanical engineering at the Universidad de los Andes in 1999; was a research assistant
in the Department of Mechanical Engineering at the Technical University of Munich, Germany from 1999 to 2001; he
completed his MS and PhD in History of Science, at Autonomous University of Barcelona, Spain in 2007. Valero has
been visiting researcher at the Department of History and Philosophy of Science, University of Cambridge (United
Kingdom, 2004 and 2005), Visiting Professor in the Masters in Social Studies of Science at the Universidad Nacional de
Colombia (2009 and 2010) and Masters in Science, History and Society of the Autonomous University of Barcelona
(2010). Between 2008 and 2010 he served as Assistant Professor in the Department of History at the Universidad
Javeriana (Bogota, Colombia) and from 2009 to 2010 was editor of the journal Memory and indexed History Society.
[2] Valero currently is a professor in the School of Human Sciences, and the Universidad de Rosario, Columbia.
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Poincaré, Henri
In thermodynamics, Jules Henri Poincaré (1854-1912) (CR=46) (IQ=195±) [LPKE] [GME]
was a French mathematical physicist noted his 1900 article “On the Three-body
Problem and the Equations of Dynamics”, in which the recurrence theorem was
established, a theorem used by German mathematician Ernst Zermelo in 1894 to seed a
debate, involving those such as German physicist Max Planck and Austrian physicist
Ludwig Boltzmann, on the likeliness of mechanical derivation of the second law of
thermodynamics. [1] Poincaré's 1892 Thermodynamics textbook represents the
outlines of first semester lessons for college physics students. In his 1903 book Science
and Hypothesis, chapter “Energy and Thermo-dynamics”, he discusses the
compatibilities of the classical dynamics, such as the Hamilton’s principle, with the
emerging first and second principles of thermodynamics, Poincaré asks: [3]
“Will the two principles of Mayer and Clausius assure to it foundations solid enough to
last for some time?”
In the Brussels school of thermodynamics, Poincaré’s work had an influence on Belgian thermodynamicist Théophile
de Donder, between 1911 and 1914.

Irreversibility debate
See main: Irreversibility

In short, Poincaré 1900 article on the three body problem argued that three particles in a system can at various times
reverse to their original starting positions. This logic, in turn, directly conflicted with German physicist Rudolf
Clausius’ 1854 argument that in all real processes such a transformation would “not be reversible”, in that the
forward and return forces involved would not compensate each other exactly. [4] This tension sparked a string of
follow-up articles: “Mechanism and Experience” (Poincaré, 1893), “On a Theorem of Dynamics and the Mechanical
Theory of Heat” (Zermelo, 1894), “Reply to Zermelo’s Remarks on the Theory of Heat” (Boltzmann, 1896), “On the
Mechanical explanation of Irreversible Processes” (Zermelo, 1896), and “On Zermelo’s Paper: ‘On the Mechanical
Explanation of Irreversible Processes” (Boltzmann, 1897). [5] Poincare is said to have concluded, according to physical
economics historian Philip Mirowski, that classical thermodynamics and Hamiltonian dynamics were incompatible,
because no function of coordinates and momenta could have the properties of the Boltzmann entropy function. [6]

Economics
In circa 1905, Poincare wrote the following in a letter to Leon Walras: [7]
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“Can satisfaction be measured? I may say that one satisfaction is greater than another, because I prefer one to the
other; but I cannot say that one is two or three times greater than another … Satisfaction then is a magnitude, but
not a measureable magnitude. Now is a magnitude that is not measureable therefore not amenable to mathematical
theory? By no means. Temperature, for instance (at any rate before the term ‘absolute temperature’ had acquired a
signification with the rise of thermodynamics), was a non-measureable magnitude. It was arbitrarily defined and
measured by the expansion of mercury. It might quite as legitimately have been defined by the expansion of any
other substance and measured by any function of that expansion, provided that it was a continually increasing
function. Likewise, in the present case, provided that the function continually increases along with the satisfaction
which it represents.”
(add discussion)

Hauriou
Poincaré's 1892 Thermodynamics textbook served as a basis for French lawyer-philosopher Maurice Hauriou's 1899
human thermodynamics book Lessons on Social Movement. [2]

Education
Poincaré graduated from the École Polytechnique in circa 1876, then studied mathematics and engineering at the
École des Mines, graduating with a degree in ordinary engineering in 1879, and completed his PhD in science with a
dissertation “On the Properties of Functions defined by Differential Equations”, under the supervision of French
mathematician Charles Hermite, at the University of Paris, finishing in circa 1879. He then lectured at Caan University
for a term before becoming a professor at the University of Paris, in 1881, where he remained for the rest of his
career, holding chairs in mechanics, mathematical physics, probability, celestial mechanics, and astronomy.
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Poincaré recurrence theorem
In mechanics, the Poincaré recurrence theorem states that an initial state or configuration of a mechanical system,
subjected to conserved forces, will reoccur again in the course of the time evolution of the system. [1] The theorem
was stated by French mathematician Henri Poincaré who in his 1890 article “On the Three-body Problem and the
Equations of Dynamics”, building on the previous work of French mathematician Simeon Poisson, states that: [2]
“It is proved that there are infinitely many ways of choosing the initial conditions such that the system will return
infinitely many times as close as one wishes to its initial position … there are also an infinite number of solutions that
do not have this property, but it is shown that these unstable solutions can be regarded as ‘exceptional’ and may be
said to have zero probability.”
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The commonly used example to explain the theorem is that if one inserts a partition in a box, pumps out all the air
molecules on one side, then opens the partition, the recurrence theorem states that if one waits long enough that all
of the molecules will eventually recongregate in their original half of the box.

Second law
The theorem is often found mixed up with the second law of thermodynamics to the effect that some will loosely
argue that there exists a very small probability that an isolated system will reconfigure to a more ordered state (thus
effecting an entropy decrease). In the 1972 article "Thermodynamics of Evolution" Belgian thermodynamicist Ilya
Prigogine uses the recurrence theorem, in stating that the probability that a macroscopic number of molecules will
assemble to form higher ordered living structures is “vanishingly small” at ordinary temperatures, to justify his
argument that classical thermodynamics cannot explain the formation of biological structures. [3] It was German
mathematician Ernst Zermelo, an assistant to Max Planck, who in 1896 first pointed out the apparent incompatibility
between Poincaré’s recurrence theorem, Clausius’ second law, and Boltzmann’s H-theorem, in the sense that either
the second law may be violated or connection to mechanical system cannot be made [4] Zermelo argued that the
science of irreversible processes, thermodynamics, could not be reduced to mechanics, and reasoned that, for
instance, German physicist Heinrich Hertz’s mechanical derivation of the second law must be impossible. [5]

Life
Into the early to mid 20th century, following Max Planck's circa 1900-1910 push to define entropy as a measure of
microstate disorder, people began to view humans as regions, eddies, of local entropy decrease. In 1946, Belgianborn English thermodynamicist Alfred Ubbelohde, for instance, utilized an unwritten version of the recurrence
postulate:
“Considered from the standpoint of the trend of entropy, both the activities of living organisms, and their first
appearance, may be termed ‘special happenings’ [extremely unlikely] not wholly amenable to the laws of molecular
probability.”
This statement comes at the end pages on his chapter on thermodynamics and life, in which he concludes, in the end,
rather ambivalently that "the contrast between inanimate matter and life is not to be explained starting solely from
the laws that govern inanimate matter," but rather that certain experimental inquires will need to be made in the
future, such as measuring the energy and entropy changes that accompany the activities of living organisms. [6]

See also
● Loschmidt’s paradox
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Point atom
In hmolscience, a point atom is a theory
that the considers the human to be an
atom, not in the modern hydrogen atom
point of view, but in the Boscovich-Priestly
atomic theory view of an atom being a
point center of force. [1]

Davy
The point atom theory was developed by
English chemist Humphry Davy in 1813. [2]
The following quote by Davy seems to be
representative of his human point atom
Roger Boscovich (1711-1787) and his force–distance curve from the
view: [3]
dissertation De viribus vivis, published in 1745. Letters identify 'limit points'
where attraction turns into repulsion and vice versa, inflection points, maxima

“The true chemical philosopher sees good and minima and so on. (The dissertation presents many of the concepts
in all the diversified forms of the external successively exposed in Philosophiae naturalis theoria). Other versions of the
Boscovich force law present more oscillations around the horizontal axis. [4]
world. Whilst he investigates the
operations of infinite power guided by
infinite wisdom, all low prejudices, all mean superstitions disappear from his mind. He sees man an atom amidst
atoms fixed upon a point in space ; and yet modifying the laws that are around him by understanding them; and
gaining, as it were, a kind of dominion over time, and an empire in material space, and exerting on a scale infinitely
small a power seeming a sort of shadow or reflection of a creative energy, and which entitles him to the distinction of
being made in the image of God and animated by a spark of the divine mind. Whilst chemical pursuits exalt the
understanding, they do not depress the imagination or weaken genuine feelings; whilst they give the mind habits of
accuracy, by obliging it to attend to facts, they likewise extend its analogies; and, though conversant with the minute
forms of things, they have for their ultimate end the great and magnificent objects of nature.”
(add discussion)

Related
In 1865, Friedrich Nietzsche discovered the work of Arthur Schopenhauer and his emphasis on “will” and the concept
of “will to live”, and, the following year, through a reading of Friedrich Lange’s 1865 History of Materialism,
discovered the work of Roger Boscovich and his Theory of Natural Philosophy, and through these went on to develop
a “centers of force” (see: atomic theory) theory of “will to power” as the embodiment of what Nietzsche believed
was the main driving force in man. [5]
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Poirier, Bill
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In hmolscience, L. William Poirier (c.1970-), aka “Bill Poirier”, is an American
theoretical chemical physicist noted for his 2014 A Conceptual Guide to
Thermodynamics, wherein he devotes an appendix section to what he refers to has
tongue-in-cheek humanities applications of thermodynamics.

Human thermodynamics
See main: Thermodynamics textbooks with humanities applications

Poirier ventures, at one point, into the realm of human thermodynamics, via citation to
his co-faculty member Bruce Clarke and his 2001 Energy Forms, and thereupon
discussing H.G. Wells, D.H. Lawrence, and Matt Groening. [2]

Human molecules | Adams
On American historian Henry Adams, Poirier has the following to say:
“Not a scientist himself, Henry Adams’ fascination with thermodynamics nevertheless
led to attempts to incorporate first and second law principles into other disciplines such as history. Alas, as Adams
himself lamented, he was unable to achieve this goal with anything approximating thermodynamical rigor, owing to
the fact that he was not really a ‘math guy’. In retrospect, Henry should probably not have been so hard on himself:
history is inherently harder than thermodynamics; people are not molecules.”
There are a number of errors in this statement. Firstly, thermodynamics, by itself, is harder, than history, as
standalone subjects. In terms of “intellectual difficulty”, on a scale of 1 (easiest) to 100 (hardest), of all college
subjects, history ranks at 41.7 and thermal science ranks at 81.7, according to polls of college students (see:
Beckhap’s law proof). This is not to say, however, that humanities, in general, is easier that the physical science, e.g.
as Newton once said: "I an calculate the movements of the planets, but not the madness of men", but to point out
that thermodynamics is notoriously the most difficult of all subjects. In 2015, Poirier, in response to his commentary
that history is harder than thermodynamics, elaborated the following, in communication to Libb Thims: [6]
“For the record, I agree with you (and with Boltzmann and Adams, both of whom I have read and admire) that
application of thermodynamics ideas to human societies is a fascinating and worthwhile endeavor—but also an
extremely difficult one (I evendabbled in this area myself, many years ago, with a model applying thermodynamic
ideas to human corruption vs. cooperation.) So whenI say ‘history is inherently harder than thermodynamics’, this is
what I am referring to of course—not, say, history as it is taught as an undergraduate college course.”
In any event, correctly, the “thermodynamics
of history”, which is what Adams was after,
or “physico-chemical social dynamics” (see:
physicochemical humanities) as he called it,
however, is more-difficult than both of the
former subjects; which is why Adams, a two
cultures genius, is the second-ranked
greatest social Newton of all time.
The second error, in Poirier’s purview, is
his statement: “people are not molecules”,
which not only contradicts Adams' position,
but also Boltzmann’s position, stated below,
Left: Poirier, circa 2011, at the Boltzmann tombstone, Vienna, pointing to the
whose tombstone, Poirier so happily poses
S = k log W equation for entropy. Right: his 2014 A Conceptual Guide to
next to (adjacent photo): [3]
Thermodynamics, showing a brain in a piston and cylinder, which hints at the
“Molecules are like to many individuals,
Boltzmann brain problem, which he touches on (pgs. 102-03). [1]
having the most various states of motion,
and the properties of gases only remain unaltered because the number of these molecules which on average have a
given state of motion is constant.”
In 2015, Poirier, in elaboration on his view of humans, as not being molecules, in communication with Libb Thims,
stated the following: [6]
“As for ‘people are not molecules’, tongue-in-cheek aspects ofthis passage notwithstanding, surely you would agree
that a human being displays a much more complex range of available states than a single molecule—even if both, for
purposes of modeling, may be thought of as entities described by various states? If so, then you can read my
statement in that light, and it should become not the least bit controversial for you.”
The two natures conceptual ideology that humans are not molecules also modern textbook science, e.g. Kalyan
Annamalai’s 2011 Advanced Thermodynamics Engineering (quote: humans are 26-element energy/heat driven
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dynamic atomic structures) or Robert Sterner and James Elser’s 2002 Ecological Stoichiometry (quote: humans are
22-element abstract molecules).

Information theory
See main: Information entropy (quotes)

Poirier, of note, attempts to meld information theory into thermodynamics, and thereby seems to be unaware that
this is a theoretically baseless endeavor (see: Shannon bandwagon); or as Dirk ter Haar (1954) put it “the entropy
introduced in information theory is NOT a thermodynamical quantity.” [4] Poirier, in commentary on this, stated the
following: [6]
“As for the information theory vs. entropy debate, I am well aware that there are some who do not like to interpret
thermodynamic entropy in information terms, and others who see value in doing so.Moreover, there are unresolved
foundational issues pertaining toprobabilitytheory itself, and if you like, to the formalism of statisticalensembles, that
have botheredpeople from the 19th century right onthrough to our own time, and which willlikely continue to do so
in theforeseeable future. Rather than engage in that debate, my goalhere is to provide introductory students with a
usefulpicture forconceptualizing entropy, which I believe the informationapproachsurely does provide. But
ultimately, of course, that is for the students to decide.”
(add discussion)

Education
Poirier completed his PhD in theoretical physics in 1997 at the University of California, Berkeley, and in 2001 became
a professor of theoretical and computational chemistry Texas Tech University, where he has taught thermodynamics
each fall semester, writing his A Conceptual Guide to Thermodynamics in 2011 while on sabbatical in France. [5]
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pg. 317. J.A. Barth, Leipzig, 1909.
(b) Ball, Philip. (2004). Critical Mass: How One Thing Leads to Another (pg. 69). New York: Farrar, Straus and Giroux.
(c) Thims, Libb. (2008). The Human Molecule (pg. 8-9). Morrisville, NC: LuLu.
4. (a) Ter Haar, Dirk. (1954). Elements of Statistical Mechanics (pg. 232). Rinehart.
(b) Thims, Libb. (2012). “Thermodynamics ≠ Information Theory: Science’s Greatest Sokal Affair” (url), Journal of
Human Thermodynamics, 8(1): 1-120, Dec 19.
5. Bill Poirier (about) – ConceptualThermo.com.
6. Poirier, Bill. (2015). “Email to Libb Thims”, Jan 25.

External links
● L. William Poirier (faculty) – Texas Tech University.

Pokrovskii, Vladimir
In economic thermodynamics, Vladimir Pokrovskii (1934-) is a Russian physicist noted
for his 1999 Physical Principles in the Theory of Economic Growth, wherein, based on
predominantly the 1980 models of Belgian chemist Ilya Prigogine, he attempts to
model economic systems as being in the far from equilibrium state; an excerpt of
which is as follows: [1]
“One can apply notions and tools of modern thermodynamics (Callen, 1960; Reif, 1974)
to describe the processes in [an economic] system, in particular, the processes of
production of useful things.”
In 2010, Pokrovskii, with Canadian energy rent theory economist Bernard Beaudreau,
published “On the Energy Content of Money”, in attempt to estimate the energy
content of a dollar’s worth for US and Russia. [3]
In 2011, Pokrovskii published Econodynamics: the Theory of Social Production, which
seems to be an expanded second edition of his 1999 book, has a notable chapter section entitled “Thermodynamic
Interpretation of Value”, with attempts a differential equation formulation of “value” in units of entropy, internal
energy, Gibbs free energy, among others. [2]
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Education
Pokrovskii, in 2005, was associated with the physics department of the University of Malta, Msida; in 2010, with the
Center for Ecodynamics, Moscow; in 2011, with the Institute of Chemical Physics, Russian Academy of Sciences.
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1. Pokrovskii, Vladimir N. (1999). Physical Principles in the Theory of Economic Growth (thermodynamics, 4+ pgs).
Ashgate Pub Ltd.
2. Beaudreau, Bernard C. and Pokrovskii, Vladimir N. (2010). “On the Energy Content of a Money Unit” (pdf), Physica
A, 389:2597-606.
3. Pokrovskii, Vladimir N. (2011). Econodynamics: the Theory of Social Production (§10: Value from a Physicist’s Point
of View, pgs. 169-86; §§10.2: Thermodynamic Interpretation of Value, pgs. 174-79; thermodynamics, 11+ pgs).
Springer.

Further reading
● Pokrovskii, Vladimir N. (2005). “Extended Thermodynamics in a Discrete-System Approach” (abs), European Journal
of Physics 26(5): 769-.
● Pokrovskii, Vladimir N. (2013). “A Deriva on of the Main Relations of Non-equilibrium Thermodynamics” (Ѻ), ISRN
Thermodynamics, Sep 5.

External links
● Pokrovskii, V.N. (Vladimir Nikolaevich) – WorldCat Identities.

Polanyi, Michael
In science, Michael Polanyi (1891-1976) (CR=23) was a Hungarian-born English physical
chemist noted for his 1931 potential energy surface model, co-developed with
Mexican-born American theoretical chemist Henry Eyring, during their work on
hydrogen-hydrogen interactions; for his 1935 work together with Eyring and Meredith
Evans in the development of transition state theory; and for his 1947 switch into the
humanities, wherein he concerned himself mainly with the philosophy of science,
economics, and sociology.

Antireductionist philosophy
Polanyi was of the view that life is not reducible to physics and chemistry. [1] Polanyi, in
his 1967 Chemical & Engineering News cover story article “Life Transcending Physics
and Chemistry” (a rebuttal to English geneticist Francis Crick's 1966 reductionsim book
Of Mice and Men), wherein he attempts to disprove the following emerging view (since
1953 the discovery of the structure of the DNA):
"The discovery by Watson and Crick of the genetic function of DNA (deoxyribonucleic acid), combined with the
evidence these scientists provided for the self-duplication of DNA, is widely held to prove that living beings can be
interpreted, at least in principle, by the laws of physics and chemistry."
Polanyi's anti-reductionism argument, in short, is that DNA does nothing but "transmit information", the
"transmission of information is nonchemical and nonphysical", therefore the "description of a living system
transcends the chemical and physical laws which govern its atomic constituents." He concludes that: [7]
“All objects conveying information are irreducible to the terms of physics and chemistry.”
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Polanyi’s article is abstracted as follows: [8]
“When I say that life transcends physics and chemistry, I mean that biology
cannot explain life in our age by the current workings of physical and chemical
laws.”
In the context of the reduction vs anti-reduction debate, he seems to have been
an adherent of the unbridgeable gap model. In his 1968 "Life's Irreducible
Structure" (1968), Polanyi argues that the information contained in the DNA
molecule is not reducible to the laws of physics and chemistry. Although a DNA
molecule cannot exist without physical properties, these properties are
constrained by higher level ordering principles. [4] In his 1970 "Transcendence
and Self-transcendence", he criticizes the mechanistic world view that modern
science has inherited from Galileo. [5] Polanyi, similar to many in modern time,
advocates the emergence point of view, i.e. the claim that there are several
levels of reality, and causality, on the assumption that boundary conditions
supply degrees of freedom that instead of being random are determined by
higher level realities whose properties are dependent, but distinct, from the
lower level from which they emerge. To a good approximation, Polanyi seems
to be well-classified as an ontic opening theory based philosopher.

Other

Polanyi’s 1967 Chemical & Engineering
News anti-reductionism cover story
article “Life Transcending Physics and
Chemistry”, wherein he uses
information theory to argue that
quantum mechanics is inadequate to
explain life; cover shows an “artist's
statement that form and function of a
biological system (a flower) cannot be
explained by the laws governing its
parts.” [8]

British biochemist and Chinese chemistry historian Joseph Needham,
supposedly, consulted Polanyi in the writing of his 1942 article “Evolution and
Thermodynamics: a Paradox with Social Significance”. [2] American military
thermodynamicist John Boyd was influenced by Polanyi’s 1969 Knowing and Being in the development of his war
thermodynamics combat models.

Polymathy
Polanyi is sometimes characterized as a polymath of sorts, owing to his many and scattered interests in a wide variety
of fields, including medicine (1913 degree) and six subfields of physical chemistry (1919 PhD), epistemology,
economics, patent law, social and political theory (humanities chair), aesthetics, and theology. [3]

Religion
There are seemingly many religiously-minded Polanyi followers who find refuge in his writings to the conclusion that
religion and science can be bridged or that the universe contains a god, or something along these lines; although it
does not seem to be the case that Polanyi was overt and open about his religious beliefs. [6] Polanyi was Hungarian
from a non-observant Jewish family; his mother was called "Aunt of the Hungarian Revolution." He was baptized as a
Catholic in 1919, but apparently only as a matter of convenience—he wanted to live and work in Germany, and it was
better to have a Christian identity on one's passport rather than Jewish. Later in life, he associated most closely with
the Protestant point of view. [3] Polanyi’s writings, although not explicitly religious, have attracted the attention the
theologians and apologeticists (Ѻ); Polanyi’s literary executor at his death (dereaction) was reformed theologian
Thomas Torrance, who argues for some type of Polanyian natural theology, such as addressed in Colin Weightman’s
Theology in a Polanyian Universe: the Theology of Thomas Torrance (1994). (Ѻ)

Quotes
The following are related quotes:
“Chemistry, indeed, leads us so far away from physics—or let us say, that physics appears, when we look at
chemistry, so far remote from everything else in the world—that the description of chemical substances and the art
of dealing with them lies quite near, by comparison, to the types of human behavior and the art of commanding
human behavior.”
— Michael Polanyi (1936), “The Value of the Inexact” [9]
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3. Scott, William T. and Moleski, Martin X. (2005). Michael Polanyi: Scientist and Philosopher (abs). Oxford University
Press.

3878

Hmolpedia

4. Polanyi, Michael. (1968). “Life's Irreducible Structure.” Science, 160(3834): 1308–1312.
5. Polanyi, Michael. (1970). “Transcendence and Self-transcendence.” Soundings, 53 (1): 88–94.
6. Thorson, Walter R. (1981). “The Biblical Insights of Michael Polanyi”, JASA, 33(Sep): 129-38.
7. Gatlin, Lila L. (1972). Information Theory and the Living System (pg. 16). Columbia University Press.
8. Polanyi, Michael. (1967). “Life Transcending Physics and Chemistry” (abs), Chemical and Engineering
News, 45(35):54-66.
9. (a) Polanyi, Michael. (1936). “The Value of the Inexact” (pdf), Philosophy of Science (pgs. 233-34), Apr 3.
(b) Prosch, Harry. (1986). Michael Polanyi: a Critical Exposition (pg. 19). SUNY Press.

Further reading
● Eyring, Henry and Polanyi, Michael. (1931). “Uber Einfache Gasreak onen” (On Simple Gas Reac ons), Zeitschrift
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● Polanyi, Michael. (1932). Atomic Reactions. London: Williams, Norgate.
● Authors. (1961). The Logic of Personal Knowledge: Essays in to Michael Polanyi on his Seventieth Birthday, 11 March
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External links
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Polgar, Steven
In hmolscience, Steven Polgar (1931-1978) was a Hungarian-born American
anthropologist noted, in anthropology thermodynamics, for his 1960 “Evolution and
the Thermodynamic Imperative” wherein he argues that organic and social evolution
are opposed to entropy increase, in four ways, and therein argues about ethical
implications.

Overview
In 1960, Polgar delivered a talk turned Human Biology article “Evolution and the
Thermodynamic Imperative” (1961) at a meeting of the American Association for the
Advancement of Science, New York, wherein he attempted to argue that there are four
processes common to organic evolution and social evolution which retard the increase
of entropy on earth, which have ethical consequences, in his view; during the course of
which he sites: Alfred Lotka (1945), Leslie White (1949), Walther Nernst, Arthur
Eddington (1929), Erwin Schrodinger, Harold Blum (1955), and cites Joseph Needham as
having resolved the dilemma in 1943 by differentiating thermodynamic order from
biological organization. [1] He then builds on the 1959 thermodynamic imperative postulate of American physicist
Robert Lindsay, to outline thoughts on ‘entropy retarding’ and ‘availability of energy’ aspects of living systems in the
development of cultures and in the actions of information transmissions through generations. [1] In particular, Polgar
argued that persistence (perpetuating mechanism), replication (chromosomal autocatalysis), environmental
modification (by a living organism), and structuring (e.g. building villages or “purposeful replication of available
energy for future use”), are each entropy reducing processes or, as he called them, “entropy retarding”. In respect to
Lindsay’s thermodynamics imperative, Polgar argues that:
“The thermodynamic imperative itself may have undergone evolution, from unconscious adaptations of infra-human
organisms, through the development of exosomatic culture by which stores of information can be transmitted to
subsequent generations and otherwise distributed, to scientific descriptions of evolution and the deliberate attempts
to increase the availability of energy for survival and the enjoyment of life”.
In conclusion, Polgar reasons that our chances of survival or the chances of “life-somehow-related-to-life-as-weknow-it surviving” if we recognize the thermodynamic imperative and modify our actions or act based on it. [2]

References
1. Polgar, Steven. (1960). “Evolution and the Thermodynamic Imperative” (abs), presented during meeting of Section
H of the American Association for the Advancement of Science, New York, Dec 30; in: Human Biology (1961),
33(2):99-109, May.
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Political entropy
In political thermodynamics, political entropy is the general use of the disorder-decay-uncertainty view of entropy
applied to a time-frame of a political system.

Overview
In 1969, Dutch economist Henri Theil was using the term political entropy. [4] In 1975, American political scientist
Stephen Coleman did his PhD dissertation on political thermodynamics, political entropy, and voting as a measure or
gauge of political entropy, albeit using purely, it seems, information theory, mixed with thermodynamic models and
metaphors. [1] Coleman argues that "political entropy" and "social entropy" are equivalent, and defines entropy, via
a mixture Shannon’s original definition (as “a measure of information, choice and uncertainty”) used in the metaphor
context of a thermodynamic system, as: [2]
“The entropy measurement gives the average social uncertainty about what will happen for event sets in the social
system. An entropy value for a unitary social system is analogous to a temperature reading for a thermodynamic
system, such as a volume of gas. In a state of temperature equilibrium one temperature measurement describes the
whole volume of any part of it. If a social system is in an entropy equilibrium, a single entropy measurement
describes the state of the system or any subsystem. For a system in partial equilibrium, the entropy values of its
subsystems must be known.”
In 1981, author Jeffrey Pfeffer was speaking about the “law of political entropy.” [5] In 1992, author Benjamin Franks
wrote a short booklet entitled Political Entropy in the Jewish Diaspora. [6] In the 1990s, French philosopher JeanFrançois Lyotard was using a type of thermodynamic entropy logic in his political writings. [7] In 2001, American
social scientist Carl Boggs used the term political entropy as a metaphor for, what he describes as, “the deep sense of
political malaise that gripped American society in the 1990s—a malaise deeply rooted in historical processes that
have given rise to unprecedented levels of popular distrust, hostility, and alienation toward the political system,
politicians, and indeed ‘politics’ in general”, signified by a less than 25 percent public confidence in the federal
government during this period. He goes on to state: “measured by virtually any set of criteria, the political system is
in a (potentially terminal) state of entropy, out of touch with the needs and aspirations of the vast majority of people;
citizenship—its rights and obligations—has decayed beyond recognition.” [3]
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Political thermodynamics
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In human thermodynamics, political
thermodynamics is the study of application
of the laws and principles of
thermodynamics to the analysis of rules,
laws, and decisions in government or, in a
general sense, the way in which groups of
people make decisions in accordance with
statistical or chemical thermodynamics. [1] A
term in this subject is political entropy.

History
In 1971, American thermodynamicist
Frederick Rossini, known for his work in
chemical thermodynamics, used the
combined law of thermodynamics to
understand the paradox between freedom
and security in social life, during one part of
his Priestly Medal Address. [2] This lecture,
35-years later, in 2006, came to spark quite
A thermodynamics humor stylized type of “political thermodynamics”
a debate (see: Rossini debate) between
Americans chemist Harold Leonard, physical scenario: themed take on Middle Eastern tensions, presented in the form of
what one might call "perpetual motion politics" of the Rude Goldberg /
chemist John Wójcik, and chemist Todd
mousetrap style contraption of movement, blended in with thermal words
Silverstein. [3]
and human thermodynamics concepts, e.g. social friction, war
In 1973, Author Harold Nieburg, Culture thermodynamics, etc..
Storm: Politics and the Ritual Order, coined
the term "political thermodynamics", via the title of his chapter five: Political Thermodynamics: Energy and Entropy"
[5] In 1975, American political scientist Stephen Coleman completed his PhD dissertation on entropy systems view of
political systems, particularly on voting and elections, coining terms such as "political entropy" and discussing ideas
on microscopic entropy measurements in political systems; albeit using Shannon's information theory. [7] In the
1970s, Belgian-born American literary theorist Paul de Man (1919-1983) came to be noted for his notion of political
thermodynamics, as described in his “L’Etat de Guerre” and Le Contrat Social: Allegories of Reading, wherein he
describes: [8]
“A kind of political thermodynamics governed by a debilitating entropy [the powerful inertia of the State]” which
“illustrates practical consequences of a linguistic structure in which grammar and figure, statement and speech act do
not converge”.
In 1996, German metallurgical thermodynamicist Jürgen Mimkes authored a 110-page article on “Politics and
Thermodynamics” and was in attendance at the 2003 “Talks on (inter) nation conferences on Politics and
Thermodynamics”. [6]

Objections
Not all scientists, however, agree that thermodynamics is applicable to politics. In 2007, Russian bioelectrochemist
Octavian Ksenzhek put forward the argument that thermodynamics is applicable to economics, but that is reign in
political affairs is not possible. According to Ksenzhek, in relation to the thermodynamics of the formation of unions,
"apart from economic reasons for joining or not joining societies into huge unions, a significant role may also be
played by political considerations ... this aspect, however, is beyond the scope of a thermodynamic approach." [4]
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1. (a) Thims, Libb. (2007). Human Chemistry (Volume Two), (preview), (ch: 16, section: “Rossini’s political
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policy; the total complex of relations between people living in a society.
2. (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.” Letters, Journal of Chemical Education,
(83) 39, Jan, No. 1. pg. 39.
3. (a) Leonard, Harold, E. (2006). “Chemical Thermodynamics in the Real World.” Letters, Journal of Chemical
Education, (83) 39, Jan, No. 1. pg. 39.
(b) Wójcik, John F. (2006). ‘A Response to Chemical Thermodynamics in the Real World.’ J. Chem. Educ. (83) 39.
(c) Silverstein, Todd, P. (2006). “State Functions vs. State Governments”, Journal of Chemical Education, Jun. (83):
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6. Publications (Mimkes) – Google Translation (German-to-English).
7. Coleman, Stephen. (1975). Measurement and Analysis of Political Systems: a Science of Social Behavior. New York:
John Wiley & Sons.
8. (a) De Man, Paul. (date). “L’Etat de Guerre”, Publication.
(b) De Man, Paul. (1979). Le Contrat Social: Allegories of Reading (pg. 272). Yale University Press.
(c) Hayes, Julie C. (1999). Reading the French Enlightenment: System and Subversion (note 33, pgs. 13-21, 195).
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(e) Paul de Man – Wikipedia.

Further reading
● Byeon, Jong H. (2000). “Non-equilibrium Thermodynamic Approach to the Change in Political Systems” (abs),
Systems Research and Behavioral Science, Vol. 16, Issue 3, pgs. 283-91.

Politics
In science, politics (TR=405), from Greek politēs ‘citizen,’ from polis ‘city’, or synonymously "political science", is the
art of government (act of process of governing); generally concerned with guiding or influencing governmental policy;
and or the art or science concerned with winning and holding control over a government, and or its actions, practices,
and policies. [1]

Quotes
The following are related quotes:
“Ostwald developed [his] epiphany into his doctrine of energetics, which he thought should revolutionize all human
understanding: natural and earth sciences, of course, but also history, economics, sociology, politics, even ethics and
morality. The laws of thermodynamics, to Ostwald, implied a new categorical imperative: ‘waste no energy!’”
— Eric Zencey (2013), “Energy as Master Resource” via citation of Caspar Hakfoort [2]

See also
● Political entropy
● Political thermodynamics
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2. (a) 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.
(b) Hakfoort, Caspar. (1992). “Science Deified: Wilhelm Ostwald’s Energeticist World-view and the History of
Scientism” (abs), Annals of Science, 49(2):525-44.

External links
● Politics – Wikipedia.

Polkinghorne, John
In hmolscience, John Polkinghorne (1930-) (CR:5) is English physicist-priest noted for,
what seems to be, his use of quantum mechanics as an ontic opening playing card to
promote the view that one can be an intelligent believer in the age of science.
Polkinghorne’s work is often cited, together with English bishop N.T. Wright, by Francis
Collins, as a type of deflection shield, which amounts to what Sam Harris refers to as
“pure madness, a bizarre conflation, a word salad”.

Quotes | About
The following are quotes concerning Polkinghorne:
“The Templeton Prize bridges the gap between sense and nonsense.”
— Martinus Veltman (2003), on John Polkinghorne’s acceptance [1]

Quotes
The following are related quotes
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“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 ; cited by Bo Jinn [2]
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(c) Jinn, Bo. (2013). Illogical Atheism: a Comprehensive Response to the Contemporary Freethinker from a Lapsed
Agnostic (eB) (loc.2365). Sattwa Publishing, 2014.

Further reading
● Polkinghorne, John. (1994). Quarks, Chaos, and Christianity. Crossroad.
● Polkinghorne, John. (2002). Quantum Theory: a Very Short Introduction. Oxford University Press.

External links
● John Polkinghorne – Wikipedia.

Poll
In data, poll is survey of a selection of people
concerning one or more questions, topics, on public
opinion or belief; some noted hmolscience related
polls are shown below, concerning: belief that a
human is a chemical or molecule, free will, love, etc.

Overview
The adjacent poll results show a paradoxical
relationship between colloquial beliefs about "love"
and "will", namely, while 66% believe love is a
chemical reaction — "chemical reactions", by scientific
definition, completely determined, involving no sort of
freedom of ability of chemicals to "choose" from
among different reactions — only 41% believe that will Polls show, paradoxically, that where as 66 percent of people
believe that love is a chemical reaction (2005), only 41 percent
is determined.
believe "will" is determined (2015), i.e. not free.
This discrepancy, largely, is a result of conflicting
religious beliefs, i..e. soul or karma theory, concerning
the nature of "right" and "wrong", according to which the "free" ability to make a "choice" is conceptually believed to
be the determinate of one's existence after reaction end; some of this is captured by the following diagram:

(add discussion)
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Humans | Are Molecules?
In 2001, English physicist James Eadon initiated an online poll “Are You a Giant Molecule?”, which, as of 2009, with
over 340 people polled, indicates that about 57% of people "believe" they are a molecule (human molecule) or "giant
molecule" as Eadon terms things: [1]

The poll was referenced in the 2008 book The Human Molecule by American chemical engineer Libb Thims. [2]

Love | Is a Chemical Reaction?
In 2005, Libb Thims conducted a poll of 100 people, from around Chicago, with the in person query “is love a
chemical reaction?”, finding that 66 percent of people believe that love is a chemical reaction: [1]

The following are example responses from the survey:
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(add discussion)

Love | At First Sight?
In 1992, data by Helen Fisher, found that about 67% of people believe in love at first sight and 20% fall in love at first
sight and marry that person. [2] In 2013, polls by Sydnee Stannard, of American high school students, found that 62%
believe in love at first sight: [3]
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(add discussion)

Will | Free?
The following shows the polled results of a some 4,672 visitors to the Scientific American site, from 20 Dec 2014 to 13
Jan 2015, on question of whether or not people have free will: [4]

(add discussion)
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Polyhumanide molecule
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In hmolscience, polyhumanide molecule, from
Greek poly- “many” + human “one person” + ide “a molecular compound or structure usually
derived from or related to another, usually
specified, compound or structure” + French
molecule “bound state atomic mass”, is a
molecular formation of typically four or more
human molecules.

Dihumanide | 2
A dihumanide molecule is bound state of two
human molecules, e.g. a marriage. [1] In 1809,
A image of a man married to four women, i.e. a pentahumanide
German polyintellect Goethe, using Bergman
symbols, defined a married couple or friendship molecule, a type of polyhumanide molecule, compared to carbon
bonded to our hydrogen atoms, as shown on the "immoral" vs "moral"
as an AB union held in a bonding bracket type
articles.
bond. In 1987, Indian-born Pakistani
organometallic chemist Mirza Beg, in his New Dimensions in Sociology: a Physico-Chemical Approach to Human
Behavior, referred to bonded associations of individual people: A, B, C, etc., which he refers to as chemical species or
molecules, as he alludes, of form AB, BC, AC, AA, etc., as “dimers”, such as the formation of "close friends denoted by
AB formed according to reaction":

(add discussion)

Trihumanide | 3
A trihumanide molecule is a is bound state of three human molecules, e.g. a nuclear family. In 1987, Mirza Beg
defined the union of three people, as AAB or ABC, etc., as as “trimmer” or human trimmer.

Tetrahumanide | 4
A tetrahumanide molecule is a is bound state of four human molecules.

Pentahumanide | 5
A pentahumanide molecule is bound state
of five human molecules. In 1910,
American polymath Henry Bray gave the
following statement: [2]
“If now this sulphide of iron be allowed to
remain in a damp atmosphere, an
efflorescence will be seen to collect on its
surface composed of a saline matter. The
sulphide of iron has here attracted to its
family-life certain other individuals. Like a In 1910, Henry Bray discussed how the formation of iron sulfate FeSO4 as akin
to a sultan with a harem of four women; which is akin to Christopher Hirata's
sultan, or Abraham, Isaac, and Jacob of old; circa 2000 labeling of such model as a "middle-Eastern polygamous molecule",
so the iron, not being content with one
which he symbolically defined as X4Y.
young damsel, takes to itself four others,
fair as the moon in its fulness, in the persons of four atoms of oxygen from the air, forming what is known as green
vitriol or sulphate of iron.”
In circa 2000, American child prodigy turned astrophysicist Christopher Hirata, in his “The Physics of Relationships”,
was used the symbols of X = girl, Y = boy, and XY = paired relationship, calling the single boys and girls, i.e. men and
women on his college campus, as “basic elements”, defining the pair bonding reaction as follows: [3]

X + Y ↔ XY
Hirata also comments, in reference to the subject of queer chemistry (and other poly-amorphous relationships), in his
human chemical reaction modeling that he is neglecting “rare and non-traditional” products or compounds (human
molecules), stating that:
“Rare and non-traditional products may form such as the gay molecule Y2, the lesbian molecule X2, and the middleEastern polygamous molecule X4Y.”
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(add discussion)

Hexahumanide | 6
A hexahumanide molecule is bound state of six human molecules.

Heptahumanide | 7
(add discussion)

Octahumanide | 8
(add discussion)

Enneahumanide | 9
(add discussion)

Decahumanide | 10
(add discussion)
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Polymathy degree problem
In hmolscience, polymathy degree problem, aka “one nature” (or monism) credentiality problem (hydraism or
interdisciplinarity), refers to issue that one, supposedly, has to become a "Socrates + Einstein", new Aristotle
(Raymond Fosdick, 1924), social Newton, or last universal genius (e.g. Leibniz, Goethe, Helmholtz, or Neumann),
equivalent to obtaining somewhere in the neighborhood of "five plus degrees" (Dolloff, 1975), or "six degrees" (Bray,
1910; Patton, 1920), to "seven or eight degrees" (Scott, 1985), of which, one must be in chemistry (organic chemistry,
physical chemistry, chemical engineering, chemical physics), and another in thermodynamics (chemical
thermodynamics, in particular), the mental equivalent to a “few super-Einsteins” (William Wheeler, c.1935), the fruit
of which, supposedly, would be a Social Principia, in order to broach the problem of solution of how to update the
humanities as the modern physicochemical sciences sees things.

Overview
The following four step, feedback (cybernetics) turning, diagram, shows the basic outline of how to turn monismbased humanities or physicochemical humanities (#1) into a working established university subject and department
(#4), the loop itself requiring a six-eight degree plus polymathic mind to turn, rotate, and or operate:
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(add discussion)

Quotes
The following are representative quotes:
“It is not at all probable that the author will ever write another book; nor would he be inclined to publish this, did he
not feel that he owes it to the world. Socrates told the court that he was moved by the indwelling spirit to teach as he
had taught; and thousands of others before and since have felt compelled to give utterance to thoughts not
altogether originating in themselves. Without professing to have said the final word on the subjects concerning which
the arguments and theories in this book are made, being a hard student and having been one all his life, and in
addition to his natural love of study and assiduity in prosecuting it, having had a broader and more varied experience
than but a few of his kind, and completed full courses in medicine, law, divinity, science and arts, and philosophy,
receiving no less than six degrees from such well-known institutions of learning as Victoria University, Toronto
University, Michigan University, Drew Theological School, and Hahnemann Medical College, Chicago, the author feels
he is, and believers that the reader should consider him, comparatively well conversant with the subjects here
investigated; and he does not doubt that the conclusions drawn from his life's studies and experience, and carefully
set down in these pages, will stand the test of all true scholarship of the present, and be increasingly approved in the
future.”
— Henry Bray (1910), The Living Universe [1]

“Surrounding us on all sides are the physicists, chemists, geologists, and astronomers, with whom we must reckon,
for their domains and their subject matter overlap ours in countless ways.”
— William Patten (1920), Social Philosophy of a Biologist [2]

“Ideas about order and disorder began to germinate in my mind about the end of the 1940s and the beginning of the
1950s. Their origin was in the areas of physics and chemistry—the Carnot cycle, of course, as well as my wanderings
through the labyrinth of chemical thermodynamics. It was about this time that the laws and principles of
thermodynamics began to be applied on an increasing scale to the geological and biological sciences. The conviction
grew that energy and entropy relationships were fundamental not only in understanding processes in physics and
chemistry but also in astronomy, geology, and biology. Inevitably this led to the conjecture that further extrapolation
would lead to the human sciences and arts, and even to psychology, sociology, history, music, philosophy and
religion. Someone, I thought, will bring out the importance of understanding the concepts of order and disorder to all
configurations of matter—including man and all of his works. Individuals have applied these concepts within their
own specialties; there are articles on information and electronics, entropy in literature, music, and even entropy in
religion. But I have waited in vain for someone to show that order and disorder are universal. Most of this essay, and
it is an essay—an attempt—was written in the early 1960s. But I am, I believe, a cautious person. I ask myself, who
am I [four degrees: BS geology MIT; MA Columbia; MA and PhD metallurgical engineering, Stanford] to presume
myself enough of an eclectic to be able to discuss all of human knowledge?”
— Norman Dolloff (1975), Preface to Heat Death and the Universe [3]
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“Since my name is not Socrates or Einstein and I hold only one of the seven or eight PhD degrees [organic chemistry]
this problem requires, readers are quite justified in questioning my qualifications to testify as such a multidisciplinary
expert.”
— George Scott (1985), introduction to the study of the ethics and physical chemistry of will [4]

References
1. Bray, Henry T. (1910). The Living Universe (Preface pgs. 5-6). Truro Publishing Co., 1920.
2. (a) Patten, William. (1919). “The Message of the Biologist”, Address of the vice-president and chairman of Section
F, Zoology, American Association for the Advancement of Science, St. Louis, Jan 31.
(b) Patten, William. (1920). “The Message of the Biologist”, Science, pgs. 93-101, Jan 30.
(c) Patten, William. (1920). The Grand Strategy of Evolution: the Social Philosophy of a Biologist (molecule, pgs. 58-59,
127, 159, 345, 381, 419-20; molecular society and Mr. Molecule, pg. 419; Appendix: “The Message of the Biologist”,
pgs. 415-25; "surrounding us" quote, pg. 417). R.G. Badger.
3. Dolloff, Norman H. (1975). Heat Death and the Phoenix: Entropy, Order, and the Future of Man (Preface, pgs. xi-x).
Exposition Press.
3. Scott, George P. (1985). Atoms of the Living Flame: an Odyssey into Ethics and the Physical Chemistry of Free Will
(pg. viii). University Press of America.

Pond scum
In terminology, pond scum, from the German scum
"foam", is a semi-recent phrase, a possible cross
between Charles Darwin’s 1871 “warm pond”
origin of life model and Stephen Hawking’s 1995
“humans = heated chemical scum” model, often
employed to dehumanize or derogate theories on
human origins, often seen in religion vs science
debates.

Quotes
The following are related quotes:
“The human race is just a chemical scum on a
moderate-sized planet, orbiting around a very
average star in the outer suburb of one among a
hundred billion galaxies.”
— Stephen Hawking (1995), interview with Ken Campbell
[1]

“Where do our lineages stop? Does it continue to
3.8-billion-year-old pond scum, and beyond?
Everybody agrees that there own lineage goes back
go some point in time, but just how far back is the
issue.”
— Neil Shubin (2008), Your Inner Fish [2]
American paleontologist Neil Shubin’s 2008 pond scum evolution
“Our country’s Declaration of Independence
diagram. [2]
specifically states that all men are ‘created’ and
that they are endowed ‘by their Creator’ with basic human rights. Yet there is an ongoing effort in society to
eliminate the very idea that we have a Creator. We did not evolve from pond scum, but were made in the image of
God.”
— Ray Comfort (2013), commentary as producer of the film Evolution vs. God (Ѻ)

See also
● Bag of chemicals
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Pope, Alexander
In hmolscience, Alexander Pope (1688-1744) (IQ:180|#104) was an English poetry
philosopher noted for his 1734 moral poetry work An Essay on Man, an attempt to
grapple with the issue of growing scientific knowledge in the face of stagnant religious
logic, conceived as the centerpiece of a proposed system of ethics, aimed to be made
into a larger work (project never completed), a set of four moral epistles, in short,
commented on by a number of thinkers: Voltaire, Jean-Jacques Rousseau, Gottfried
Leibniz, Immanuel Kant, John Mill, among others. The three most commented on
passages from Pope’s Essay are “shall gravitation cease when you go by?” (4.128),
“Whatever IS, is RIGHT” (1.292), and his ideas about man’s position in the great chain
of being (2.33-34).

Shall gravitation cease when you go by?
Pope, in section 4.128, famously asks: “shall gravitation cease when you go by”, which
has since become a standalone quote cited and commented on by many. The specific
stanza in full reads: [1]
Shall burning Aetna, if a sage requires,
Forget to thunder, and recall her fires?
On air or sea new motions be imprest,
Oh blameless Bethel! to relieve thy breast?
When the loose mountain trembles from on high
Shall gravitation cease, if you go by?
Or some old temple, nodding to its fall,
For Chartres' head reserve the hanging wall?
In 1852, John Mill, in his “Nature” essay, said the following on Pope’s arguments: [2]
“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.”
In 1875, Balfour Stewart and Peter Tait, in their The Unseen Universe, citing Pope, via Mill, also digressed on this. [3]
In 1896, English science-religion reconciler George Millin, in his Evil and Evolution, citing Pope, via Mill, states the
following on Pope’s 4.128: [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)

Whatever IS, is RIGHT
Pope, in his essay section 1.287-92, stated the following:
“All nature is but art, unknown to thee;
All chance, direction, which thou canst not see;
All discord, harmony not understood;
All partial evil, universal good.
And, spite of pride, in erring reason's spite,
One truth is clear, 'Whatever is, is right'.”
The last comment “Whatever IS, is RIGHT”, written seemingly in relation to or on the heels of Gottfried Leibniz (1646-

Volume Six (Ms-Ra)

3891

1716) and his 1734 "this is the best of all possible worlds" logic (Ѻ), drew a lot of heat. Voltaire, e.g., initially referred
to Pope’s Essay on Man as "the most beautiful, the most useful, the most sublime didactic poem ever written in any
language", but in his Candice (1759), made Pope’s 1.292 “Whatever IS, is RIGHT” assertion a theme that he satirized.
Leibniz' assertion, that this is the "best of all possible worlds", subsequently, provided the basis for the satirical work
Candide.

Great chain of being
Pope, after mentioning the “great chain” (1.33), in section 2.33-34, shown below bolded, in his discussion of Newton,
apes, and the rules that bind the comet, supposed outlines a great chain of being argument: [1]
Superior beings, when of late they saw
A mortal man unfold all nature's law,
Admir'd such wisdom in an earthly shape,
And shew'd a Newton as we shew an ape.
Could he, whose rules the rapid comet bind,
Describe or fix one movement of his mind?
Who saw its fires here rise, and there descend,
Explain his own beginning, or his end;
Alas what wonder! man's superior part
Uncheck'd may rise, and climb from art to art;
But when his own great work is but begun,
What reason weaves, by passion is undone.
(add discussion)
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Pope Francis
In hmolscience, Pope Francis (1936-) is the 2013 inaugurated Pope of the Catholic
Church, noted for his 27 Oct 2014 plenary assembly address to Pontifical Academy of
Sciences, wherein he declared evolution true, big bang real, God not a magician with a
magic wand, and that science does not contradict creation as described in Genesis.

Overview
In 2014, Pope Francis gave his “Evolving Concepts of Nature” address, wherein he
stated, among other things: [1]
“God is not a demiurge [demigod] or a magician, but the creator who gives being to all
entities. Evolution in nature is not opposed to the notion of creation, because evolution
presupposes the creation of beings that evolve.”
“God created human beings and let them develop according to the internal laws that he
gave to each one so they would reach their fulfillment.”
“God is not a magician with a magic wand able to do everything.”
(add discussion)
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See also
● Pope Pius XII
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Pope Leo X
In religio-mythology, Pope Leo X (1475-1521) was []

Overview
Leo X, a Time Magazine ranked (Ѻ) top ten controversial pope, was last of the
Renaissance popes, before the dawn of the Reformation, known commonly for his
sexual indulgence controversies, which left the indelible impression of his pontificate.
(Ѻ)

Christ | Fable
In 1514, at a lavish Good Friday banquet, in the Vatican, in the company of seven
intimates, Leo X famously stated the following as he raised his toast glass to the air: [1]
“How well we know what a profitable superstition this fable of Christ has been for us
and our predecessors.”
The pope's pronouncement, since characterized as the “most infamous and damaging statement about Christianity in
the history of the Church”, was recorded in the diaries and records of both Pietro Cardinal Bembo (Letters and
Comments on Pope Leo X, 1842 reprint) and Paolo Cardinal Giovio (De Vita Leonis Decimi..., op. cit.), two associates
who were witnesses to it.

Other
The following are other citations of the famous Christ fable quote:
“All ages can testify how profitable that fable of Christ has been to us and our company.”
— Leo X (1514), response to cardinal Bembus in response to gospel question [2]

“The power of Rome was directed mercilessly for centuries against everything that stood in its way. Under the
notorious Torquemada (1481-98), in Spain alone eight thousand heretics were burned alive and ninety thousand
punished with the confiscation of their goods and the most grievous ecclesiastical fines; in the Netherlands, under
the rule of Charles V., at least fifty thousand men fell victims to the clerical bloodthirst. And while the heavens
resounded with the cry of the martyrs, the wealth of half the world was pouring into Rome, to which the whole of
Christianity paid tribute, and the self-styled representatives of god on earth and their accomplices (not infrequently
atheists themselves) wallowed in pleasure and vice of every description. ‘And all these privileges,’ said the frivolous,
syphilitic Pope Leo X, ‘have been secured to us by the fable of Jesus Christ.”
— Ernst Haeckel (1899), The Riddle of the Universe [3]

See also
● Frederick II
● Pope Francis
● Pope Pius XII
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Pope Pius XII
In hmolscience, Pope Pius XII (1876-1958) was an Italian religious leader, the head of
the Catholic Church from 1939 to 1958, and is noted, in religious thermodynamics, for
his "notorious" 28 Nov 1951 “Theology and Modern Science” address, wherein he cited
the second law as evidence of the existence of god or "necessary being" as he phrases
things.

Overview
In 1951, Pope Pius XIII gave his his notorious Nov 28 lecture, entitled “Theology and
Modern Science”, in which he argued that Rudolf Clausius' second law of
thermodynamics provides "eloquent evidence of the existence of a Necessary Being."
[1] The oft-cited excerpt from the lecture, found in his sub-section “Direction of
Transformations: In the Macrocosm; the Law of Entropy”, is as follows: [2]
“Modern science has not only widened and deepened our knowledge of reality and the
vastness of the mutability of the cosmos; it likewise provides us with valuable indication on the direction taken by the
processes of nature. As late as a hundred years ago, especially after the discovery of the law of the conservation of
energy, it was thought that natural processes were reversible. Consequently, in conformity with the principles of
strict causality, or rather the determination, of nature, an ever-recurring renovation and rejuvenation of the cosmos
was regarded as possible. Through the law of entropy, however, discovered by Rudolf Clausius, it was recognized that
the spontaneous processes of nature are always accompanied by a diminution of free and utilizable energy. In a
closed material system this conclusion must lead, eventually, to the cessation of processes on a macroscopic scale.
This unavoidable fate, from which only hypotheses—sometimes unduly gratuitous—such as that of continued
supplementary creation, have endeavored to save the universe, but which instead stands out clearly from positive
scientific experience, postulates eloquently the existence of a necessary being.”
In other words, Pope Pius XII is trying to say that because the universe has not run down to heat death and cessation
of operation, this must be evidence that God is keeping the processing going, or something to this effect.

See also
● Pope Francis
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Popper, Josef
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In thermodynamics, Josef Popper (1838-1921), or Lynkeus (pseudonym), was an
Austrian physicist, engineer, and social theorist noted for his unsuccessfully attempts to
promote a biophysical view of the economy as a subsystem embedded in a larger
system subject to the laws of thermodynamics. [1] Popper, supposedly, wrote on the
history of thermodynamics wherein he insisted on strict separation of scientific
propositions and metaphysical propositions, complaining in 1876 about William
Thomson’s religious tirades based on the second law. [2] Popper was an associate of
Ernst Mach.

Education
Popper studied mathematics, physics, and technology at the Polytechnic in Prague and
economics, cultural history, and aesthetics at Vienna University, but was largely
excluded from academia because he was a Jewish, a group virtually excluded from
public service in Austria and Germany, due to State and Church regulation.
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Population potential
In hmolscience, population potential, “potential of
population” or “potential population by gravity model”,
is the attractive force felt at a distance away from a
social aggregate; quantified by mass of the aggregate,
typically the population of a city, divided by the distance
away from the aggregate; the gravitational potential
models of Joseph Lagrange (1773) applied to people and
cities moving around each other like planets.

Early theorists
Early thinkers to theorize about social phenomena in
gravitational terms include: George Berkeley (1713),
Francesco Algarotti (1737), and Thomas Carlyle (1837).

Carey
In 1858, American sociologist Henry Carey introduced
the concept of social gravitation, namely the existence
of a hypothetical force of attraction, similar to the
gravitational force, existing between aggregates of
people, i.e. cities, proportional to the number of people
in each aggregate and inversely proportional to the
distance between the aggregate; to quote a noted
selection:

The Carey-Stewart-Warntz conceptualized "gravity model", of
the so-called "social physics school" of geographical research,
one of the four schools of quantitative geography, according to
human geography historian Ron Johnston, in which population
potential maps, or distributions of populations divided by
distances between cities, are central. [7]

“The great law of molecular gravitation … man tends of necessity to gravitate toward his fellow man [sic] …
Gravitation is here, as everywhere else in the material world, in the direct ratio of the mass and in the inverse one of
the distance. The greater the number collected in a give space, the greater is the attractive force there exerted, as is
seen to have been the case with the great cities of the ancient world, Niniveh and Babylon, Athens and Rome, and is
now seen in regard to Paris and London, Vienna and Naples, Philadelphia, New York, and Boston.”
— Henry Carey (1858), Principles of Social Science (pgs. 42-43); quoted in: Stark (1962); Tocalis (1978); Barnes (2014) [1]

(add discussion)

Stewart
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In the late 1930s, American physicist John Q. Stewart was ruminating on how to study social aggregation as a force
proportional to mass inversely proportional to distance of separation phenomena, in the sense of Lagrange-Newton
potential models. The following is a retrospect summary of these thoughts from Stewart’s 1947 “Distribution and
Equilibrium of Population” article: [6]
“The evident tendency of people to congregate in larger and larger cities represents an attraction of people for
people that turns out to have a mathematical as well as merely verbal resemblance to Newton’s law of gravitation.
Lagrange in 1773 found that where the attraction of several planets at once was under consideration, a new
mathematical coefficient, not used by Newton, simplified the calculations. This coefficient amounted to a measure of
the gravitational influence of a planet of mass m at a distance d, and it was as simple as possible, merely m/d.”
Stewart, in short, was ruminating on some type of social potential equation of the following form:

where Ps is sociological potential felt in the vicinity of a given social mass Ms in a given distance d from that mass. In
1939, Stewart, supposedly either aware or unaware, at that point, of the earlier social gravitation work by Henry
Carey (though by 1953 he was for sure), began to use a potential equation of the following form—notation use
according to English geographer Rich David (Potential Models in Human Geography, 1980):

where vi is the "population potential" at location i, in respect to a given population at location j, Pj is the size of the
population at j, and Dij is the distance between locations i and j. Stewart's population potential equation states that
population influence of location j on location i is proportional to the size of the population at j doing the influencing,
and inversely proportional to the distance between the two locations. [2] Stewart's equation, supposedly, is based, in
some way, on either the concept of universal law of gravitation (Newton, 1686) or “potential” (Leibnitz, 1773), or its
synonym gravitational potential. [3]
In Dec 1939, Stewart, during his Christmas Holiday break, first applied this potential equation to the geographical
distribution of what he referred to as the “Princeton Family,” that is, the 20,438 members listed in the 1940 edition
of Princeton University’s Alumni Directory. Specifically, Stewart, with the assistance of a Philip Wilkie, calculated the
population potential of every state in relation to New Jersey, Princeton’s home state. From that he worked out the
expected number of Princeton alumni for every state, and compared that number to the actual count from the
Alumni Directory. Stewart found that expected and actual numbers of alumni “more or less” lined up. It showed him
that potential models applied not only to objects in the heavens but also to those down on earth within the social
field. [4] Stewart, in other words, found that people graduating from a given university have the "potential" to
migrate outward in radius to new cities, cities being akin to a clustering of several planets, wherein the "Stewart
potential" represents the social gravitational attraction towards each outward location.
In 1947, Stewart then calculating total population potential for the US, in 1940, as a whole, via the following
equation:

where Vi is the total population potential for location i, meaning that for any given location i, total population
potential is equal to the sum of all the individual potentials created by populations found at every location j, summed
through the total number of locations N. With this data, now knowing the total population potentials for all locations,
then constructed an isopleth map, i.e. “equipotential” map, wherein each line of equipotential connects all the places
with the same population potential:
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Somewhere in this "isopleth" map argument, Stewart, to note, devotes a small section to what he calls "demographic
energy" or "energy of interchange", arguing along the lines that just as in physics, the potential is the energy in the
field of a unit of mass, so to is the population potential the "demographic energy" in the social field around a given
unit mass of population. Stewart's isopleth map shows that population potentials are high in the northeastern states,
indicating considerable influence of population on any given location within that region. Stewart also gave the
following population potential equipotential maps: [6]
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Warntz
In 1964, American economic macrodemographer William Warntz made

Warntz then made the following American and Canada isopleth map:
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(add discussion)

See also
● Gibbs landscape
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Porreca, David
In history thermodynamics, David Porreca (c.1973-) is a Canadian classical and
medieval studies scholar noted for []

Overview
In 2012, Porreca launched a project to study the “big history” of the rise and fall of
civilizations in terms of thermodynamics; possibly something along the lines of David
Christian's 2004 Maps of Time: an Introduction to Big History, which utilizes
thermodynamics. [1] The following is one of Porreca's Q&A answers to this teaching
method, in regards to thermodynamics incorporation:
“My lecturing involves raising provocative questions in contexts that would not, a
priori, lead in those directions. How, for example, are the laws of thermodynamics
related to the capacity of organized societies to centralize control over resources? How
are both related to levels of literacy? How is the “collapse” of a society actually experienced by its inhabitants?”
Interesting to see Porreca here, posting openly on his faculty page, how he openly lectures on human
thermodynamics to his classical and medieval studies students. Other noted historical college human
thermodynamics lecturers include: Leon Winiarski (1894-1900), Richard Piccard (1997-2006), Bruce Clarke (2009),
Libb Thims (2010-present; see: Thims lectures), to name a few.

Education
Porreca competed his PhD in 2001 with a dissertation on “The Influence of Hermetic Texts on Western Europe
Philosophers and Theologians (1160-1300)” at the University of London. Currently, he is a professor of classical and
medieval studies at the University of Waterloo, Canada.

See also
● Human thermodynamics education

External links
● David Porreca (faculty) – University of Waterloo, Canada.

Porter, Theodore
In hmolscience, Theodore Porter (1953-) is an American social science historian noted
for a number of works on a historical critique of aspects of social physics (James
Maxwell) and human mathematics (Pierre Laplace and Adolphe Quetelet), or what
might be better called social mathematics. [1]

Overview
In 1986, Porter, in his The Rise of Statistical Thinking, his first book, outlined the
development of statistical ideas and methods in the social science, biological evolution,
and thermodynamics. [3] In 2005, Porter, in his Karl Pearson: the Scientific Life in a
Statistical Age, discussed some of the reactions to the Christian apologetic stylized
paradoxical philosophy of Peter Tait and Balfour Stewart. [4] Porter’s work is
mentioned by those including American humanities thermodynamics historian Greg
Myers, in his 1985 article “Nineteenth-Century Popularizations of Thermodynamics and
the Rhetoric of Social Prophecy”, and physical economics historian Philip Mirowski, in
his 1989 More Heat that Light. [2]

Education
Porter completed his AB in history at Stanford University in 1976 and PhD in history at Princeton University in 1981.
Porter currently is a professor of history at the University of California, Los Angeles.
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Porteus, Elizabeth
In philosophical thermodynamics, Elizabeth Dole Porteus (1911-2010) was an
American writer and philosopher noted for her "impulse theory" of happiness, on the
relationship between thermodynamics and happiness. [1] Her generalized philosophy
about life is that since, according to the generalized colloquial point of view of the
second law as a “law of disintegration”, meaning that “complicated arrangements
always break down into less complicated ones”, a state of happiness in life will ensue
when one follows the "impulse of integration". [2]

Overview
Porteus obtained her bachelors degree in child study at Vassar College and a masters
degree in social work at the Smith College School. In college, a Vassar Professor
challenged her to come up with her own philosophy. This stimulus drove Porteus, over
the next sixty years, to develop a thermodynamic-based view of child-raising, working,
and living as described by her theory of happiness.

Other
Porteus, of curiosity, being the daughter of American self-made industrialist James Dole (1877-1958), aka the
“Pineapple King”, the founder of Dole Food Company, was as a child known as the “pineapple princess” of Hawaii,
having a bit of American royalty upbringing. (Ѻ)
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Portuondo, Antonio
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In hmolscience, Antonio Portuondo (1845-1927) (SN:26), Antonio Portuondo y Barcelo
or "A.P. Barcelo" (Sorokin, 1928), was a Spanish civil engineer and mathematician
noted, in social thermodynamics, for his his 1912 Notes on Social Mechanics on social
mechanics

Overview
In 1912, Portuondo, in his Notes on Social Mechanics, outlined a mechanical theory of
sociology based largely on the mechanical-dynamical views of Austrian physicist Ernst
Mach. [1] Portuondo’s work was attacked in French sociologist Petre Trisca’s 1922
Introduction to Social Mechanics. [2] German-Spanish science historian Jose Pacheco
has recently produced some summary work on Portuondo's version of social
mechanics. [3]

Notes on Social Mechanics
The following is the index of Portuondo's Notes:
1. Introduction
2. Preliminary ideas. Definitions. Hypotheses
3. Kinematics
4. Statics and Dynamics
a. First Part: Equilibrium and movement for individuals
i. Theorems on the movement of individuals
b. Second Part: Equilibrium and movement of social groups
i. Social Statics
ii. Social Dynamics
iii. Theorems on the movement of social groups.
5. The Universal Energy
The last chapter on the universal energy includes the concept of entropy in its final considerations, where the author
recalls that in any physical process a fraction of the input energy is dissipated, i.e. it is transformed in such a way that
it is impossible to retrieve or store it for any future use, and he adds "… and this 'bend towards dissipation of
mechanical energy in nature' is quite contrary to human interest, as Lord Kelvin has stated."

Education
Portuondo was a civil engineering professor at Escuela de Ingenieros de Caminos, Canales y Puertos, from 1883 until
his retirement in 1813, whereafter he served as director for many years. For several years, during this period,
Portuondo was in charge of teaching political economics. This task led him to the field of ‘social mechanics’ and he
also finally became a respectable member of the Institut International de Sociologie in his later days.
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Positions of Rights
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In famous publications, Positions of Rights, or Positiones Juris
(Latin), alternatively translated as The Positions of the Right, is
German polyintellect Johann Goethe’s 1771 set of 56 theses, on
topics ranging from natural law to inheritance law to criminal trial
procedure, that he defended on August 6th allowing him to obtain a
degree of licentiate of law. [1]

Overview
Goethe, after attending the University of Leipzig, at the age of 16,
where he started to read law and had further lessons on drawing
with Adam Friedrich Oeser, at the age of 20 to 21, attended the
University of Strasbourg, completing a liberal arts curriculum with
courses in political science, history, anatomy, surgery, and
chemistry, e.g. he attended the chemistry courses of French chemist
Jacob Spielmann, his first chemistry teacher, during which time he
published his first volume of poems and had studied enough
medicine to qualify to as a physician. Goethe then attempted to
obtain a doctorate in jurisprudence with a dissertation entitled “The
Legislature, On the Power of the Magistrate to Determine Religion
and Culture” that contained a number of controversial assertions,
namely he contended, among other things that:
“Jesus Christ is not the author of Christianity; it is a subject
composed by a number of wise men and is merely a rational,
political institution.”

Title page to German polyintellect Johann Goethe’s
1771 Positions of Rights (Positiones Juris), in which
he presents 56 theses that he defended to obtain
the title of Licentiate of Law (the equivalent of a
doctorate in Germany), thus entitling Goethe to
call himself “Doctor juris”. [3]

— Goethe (1771), original law dissertation

Goethe's aggressive dissertation, naturally enough, unnerved his
professors and thus was rejected on the grounds that it was
unorthodox.

56 theses
As Goethean scholar Karl Fink cogently summarizes things: [2]
“From this list of disputations, we see questions about life that were to fall within the pale of his literary and scientific
works during the next sixty years.”
Thesis 55, for example, was a moral issue that reoccurs in Faust.
The exceptions Goethe took to tradition were apparently “puffed up over his store of knowledge, but chiefly by
reason of a few undesirable traits he has got from M. Voltaire”, as one early reviewer put it. [2] His original
dissertation submission, and general outlook on existence, were themed on his distaste for learned authority, and
casting for a new way of looking at the relationship between humans to nature, society, and tradition. In followup, to
to show contempt for university authorities, he offered a series of 56 theses for disputation, which include:
#

English

Latin

1.

“Natural law is what nature has
taught all creatures”

2.

“The custom has been canceled and
corrects the written law.”

“Consuetudo abrogate & emendat legem
scriptam.”

3.

“Suitable guarantees to be of such a
pledge, which jussores by-side.”

“Idonea caution sit tam per pignora, quam
per side-jussores.”

4.
“Should the woman who kills her
55. newly born child suffer the death
penalty?”
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It would not be until 1809, following studies in affinity chemistry, that Goethe would be able to glean the insights of
what he deemed as "natural law" being the guiding path to reason in respect to jurisprudence—namely the
philosophy or science of law, the legal system, and the principles that lead courts to make the decisions they do:
“The moral symbols in the natural sciences, that of the elective affinities invented and used by the great Bergman,
are more meaningful and permit themselves to be connected better with poetry and society.”
— Goethe (1809), three months prior to completion of Elective Affinities

The symbols, here, he is referring to being the following, namely the "dart" or force of reaction (or affinity-free
energy equation in modern terms), affinity reaction diagrams (or chemical equations in modern terms), and affinity
tables (or free energy tables in modern terms):
● Bergman affinity table

● Bergman reaction
diagrams

● Berman chemical signs
explained

A = chemical species one
B = chemical species two
C = chemical species three
In other words, by 1809, Goethe has arrived at the conclusion that "moral symbols" of physical chemistry are what
determine natural law and that this guiding system should form the basis of the philosophy of science of law, the
legal system, and the principles that lead courts to make the decisions they do.

Related
The following are related quotes:
“I have found no confession of faith to which I could ally myself without reservation.”
— Goethe (1831), a year before his reaction end

See also
● Student reactions (2010-2012)

References
1. Goethe, Johann. (1771). The Positions of the Right: God under the Auspices of the consent order, the renowned
jureconsultorum permission for the highest honors in both duly obtaining the right kind Argentinensi, day 6. August
1771. h. l. q. c (Positiones Juris: quas auspice Deo inclyti jureconsultorum ordinis consensu pro licentia summos in
utroque jure honores rite consequendi in alma Argentinensi, die VI. augusti MDCCLXXI. h. l. q. c). Strasbourg.
2. (a) Goethe, Johann. (c.1771). “The Legislature, On the Power of the Magistrate to Determine Religion and Culture”
(“De legislatoribus, über die Macht der Gesetzgeber, über Religion und Kultus zu bestimmen”). Not extant.
(b) Fink, Karl J. (2009). Goethe’s History of Science (pg. 9; physical sciences, pgs. 75-76). Cambridge University Press.
3. (a) Boerner, Peter. (2005). Goethe (law degree, pg. 22). Huas Publishing.
(b) Juris Doctor – Wikipedia.

External links
● Juris- (Latin: law) – Wordinfo.info.

Positive entropy
In thermodynamic, positive entropy is a loose term defined in 1943 by Austrian physicist Erwin Schrödinger to
describe, in simple terms, something that a living organism produces, during every process, event, or happening, in
that part of the world where it is going on. [1] According to the effects of "positive entropy", in Schrödinger's view, an
organism increases its entropy (or produces positive entropy), in accordance with the second law of thermodynamics,
as it lives, and thus tends to approach, what Schrödinger calls, "the dangerous state of maximum entropy, which is
death."

Difficulties
The essential problem with the term positive entropy is that Schrödinger culls it from Ludwig Boltzmann's statistical
thermodynamics of ideal gas phase particles in which the atoms and molecules stop moving or reach a constant state
of external parameter changes, such as in pressure, temperature, and volume, when equilibrium is reached. At this
point in the system, the measure of the heat transfered to internal work energy, used as the molecules of the system
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act on each other irreversibly, reaches its highest positive value, mathematically. In human terms, equilibrium means
that the system of human molecules stop going spontaneously on their own in their human chemical reactions, e.g.
when an intimate relationship stops working, which is called "relationship equilibrium" (a dead relationship). [2]

See also
● Negative entropy
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2. (a) Thims, Libb. (2007). Human Chemistry (Volume One), ("dead relationships", pg. xviii). (preview). Morrisville, NC:
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Positive transformation
In thermodynamics, a positive transformation, as contrasted with a negative transformation, is the transformation
that results from the conversion of work into heat and therefore the passage of heat from a higher to a lower
temperature. [1] Clausius footnotes this 1854 version of the positive transformation definition with the comment
“the reason why this choice of positive and negative senses is preferable to the opposite one, will become apparent
after the theorems relative to the transformations have been enunciated (1864). The exact details of this 1864
asterisk remain to be tracked down, but seem to refer the 1864 "Appendix to the Fifth Memoir: On Some
Approximate Formula employed to Facilitate Calculations. [2]

See also
● Positive work
● Negative work
● Double transforma on
● Uncompensated transformation
● Transformation-equivalents
● Transformation content
● Equivalence-value of all uncompensated transformations
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1. Clausius, Rudolf. (1865). The Mechanical Theory of Heat (positive transformations, pg. 123). John van Voorst.
2. Clausius, Rudolf. (1865). The Mechanical Theory of Heat (pgs. 208-14). John van Voorst.

Positive work
In thermodynamics, positive work, in contrast with negative work, is work in which the component of the force
acting on a body, producing the work, is in the same direction in which the motion of the body actually takes place,
the calculation of which is defined mathematically according to the principle of the transmission of work. [1]
Interestingly, French physicist Gustave Hirn, in his 1868 Philosophical Implications of Thermodynamics, devotes a
section to what he calls "positive and negative work to be alive". [2]
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Positivism
In terminology, positivism (TR=11) or a “positivist” is a social scientist—in the vision of Auguste Comte’s 1826 social
physics, elaborated on his series of books, written between 1830 and 1842, on the subject of Positive Philosophy—
whose research and or thinking aims to achieve a “positive” knowledge of the natural laws governing society and
history; meaning that just as the physical world operates according to gravity and other absolute laws, so does
society. [1]
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Quotes
The following are related quotes:
“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.”
— Werner Heisenberg (1952), Heisenberg-Pauli dialogue, Summer

“Positivism needs to be purged. Romanticism needs to be borrowed from. It is the combination of determinism and
freedom, after all, that constitutes the greatest art; advances in scientific sociology can move its aesthetics beyond a
tire romanticism, hopefully into something greater.”
— Randall Collins (1975), Conflict Sociology [2]

See also
● Chemicalism | Chemicalist
● Materialism | Materialist
● Physicalism | Physicalist
● Realism | Realist
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Posthumous genius
In genius studies, posthumous genius refers to a great thinker whose profound, erudite, decisive and or
revolutionary ideas are well-ahead of their time; society, as a whole, has to therefore "catch up" to their mind (see:
catch up effect); in many cases of which this does not occur during the genius' reaction existence or reaction
residence time.

Da Vinci
Italian polymath Leonardo da Vinci (1452-1519) was so keenly aware of how far ahead in intellect he was that he
wrote in coded upside down mirror writing to conceal his thoughts.

Spinoza
Dutch philosopher Benedict Spinoza (1632-1677) had his magnum opus Ethics published posthumously, by his
friends, owing to fear of persecution.

Meslier
French philosopher Jean Meslier (1664-1729) was so aware of how far ahead of his time, in respect to the content of
his extreme atheism philosophy, that he penned four duplicate copies of a hand written tome entitled Testament, all
discovered posthumously.

Stewart
Scottish-English colonel turned peregrinating atheist philosopher John Stewart (1747-1822), noted for his his extreme
atheism stylized works, namely his: two-volume Moral Motion (1789), The Opus Maximum (London, 1803), The
Revelation of Nature (New York, 1795), stated that his books should be translated into Latin and buried to escape
anticipated censorship and suppression. [1]
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Goethe
Goethe (1749-1832), the "German genius", said that his greatest work or "best book" was his Elective Affinities,
wherein he outlined a physicochemical morality system and philosophy; this revolutionary view (see: Goethean
revolution), however, was well ahead of its time; the following are two quotes representative to this:
“These remarks [from Solger to Tieck] were written as early as 1809. I should then have been much cheered to hear
so kind a word about Elective Affinties; for at that time, and afterwards, not many pleasant remarks were vouchsafed
be about that novel.”
— Johann Goethe (1827), comment to Johann Eckermann; on Solger speaking of the fine nature of the Architect’s character, Jan
18 [1]

“It is difficult to overestimate the value of Goethe’s work to humanity. The bequest which he left to the world in his
writings, and in the whole intellectual result of his life, is not as yet appreciated at its full worth; because,
intellectually, the world has not yet caught up to him. His influence today asserts itself in a hundred minute ways—
even where no one suspects it. The century has received the stamp and impress of his mighty personality. The
intellectual currents of the age, swelled and amplified by later tributaries, flow today in the directions which Goethe
indicated.”
— Hjalmar Boyesen (1885), The Life of Goethe

(add discussion)

Nietzsche
German philosopher Friedrich Nietzsche (1844-1900), seemingly, was keen to his own genius and to the fact that he
was well ahead of his time. The following, mentioned, in part, in a letter to Carl Fuchs, shortly before the composition
of Ecce Homo (1888), is testament to this: (Ѻ)
“My time has not yet come, some people are born posthumously. I write for a species of men that do not yet exist.”
Sudanese-born American philosopher Monydit Malieth, citing this quote, claims that somewhere Nietzsche
prophesied that his words would not begin to be understood until after the year 2000. [2]

Thims
In 2007, American electrochemical engineer Libb Thims, after discovering Goethe in circa 2006, and already doing the
same thing he did, in his human chemical theory, albeit via Gibbs in place of Bergman, after finding Goethe's
"vouchsafed" quote (1827), shortly thereafter, gauged that since some two centuries had passed, and Goethe and his
human chemical theory were still unknown in American, up through the top chemical engineers schools, that his
Goethean-upgrade human chemical thermodynamics work would not be completely absorbable into the public mind
until the year 3,000; in other words, Thims consciously wrote his Human Chemistry (2007) aimed for a third
millennium audience; the following quotes attest to this:
“Maybe someday kids, in the future, instead of or in addition to learning 1 + 1 = 2, will learn something like molecule
A + molecule B = married couple? Ha ha, it’s just a thought, but wouldn’t it be funny if it were true?”
— Natalia Duncan (c.2004), review of draft version of Cessation Thermodynamics; quote recalled [2015] from memory

“A book 60-80 years ahead of its time. In the future, Thims will be someone who’s talked about in classrooms as this
guy who had this idea. However, now, yes the book will sell, but its premise will not be accepted by people of this
generation.”
— Monzer Ettawil (2005), review (Ѻ) of 72-page draft version of Cessation Thermodynamics, May 7

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

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

(add discussion)

See also
● Prophet
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Potential
In science, potential is a scalar quantity associated with a field. [1] Examples include electrical potential, gravitational
potential, chemical potential, in a chemical system sense.

History
In the 18th century, mathematicians, such as Swiss Leonhard Euler, Italian Joseph Lagrange, French Pierre Laplace,
brought the logic of infinitesimal calculus to problems in physics, particularly in relation to the application of the
concept of “force” to the study of the movement of free particles. In 1773, Lagrange is credited with having explicitly
introduced of the theory of potential into dynamics. Lagrange found that when several planets were clustered,
gravitational attraction could be represented by a new coefficient: potential. [8] The adoption of agreed upon
terminology, however, was not immediate. Leonard Euler called the integral of force with respect to distance effort
while Lagrange called it potential. [2] The name “potential function” and fundamental memoir of the subject are due
to British mathematical physicist George Green, and his 1828 “An Essay on the Application of Mathematical Analysis
to the Theories of Electricity and Magnetism”. [3] Green, starting from Laplace’s equation, was the first to define the
potential as a function of Cartesian coordinates V(x,y,z), particularly the potential energy of an arbitrary static
distribution of electric charges.
The name “potential” was used mathematically in 1840 by German mathematical physicist Carl Gauss (17771855). [4] In 1853, Scottish engineer and physicist William Rankine coined the term “potential energy”. The
distinction between potential and potential function was clarified in 1859 by German physicist Rudolf Clausius. [5] In
1876, American mathematical physicist Willard Gibbs introduced the concept of “chemical potential” into science. [6]
In 1885, author G.D. Liveing, in loose summary of these views, defined potential, by stating that: [2]
“The fundamental notion connected with equality of potential being that when two forms of energy are at the same
potential in the same substance there is no tendency for either to be increased at the expense of the other; but that
if they are at unequal potentials there is a tendency to an equalization; also that when two bodies have their energies
at equal potentials there is no tendency for the energy of one to increase at the expense of the other, while if they
are at unequal potentials there is a tendency to equalization by the passage of energy from one body to the other.”
The process defined by Liveing, in modern terms, however, is called thermalization.

See also
● Gravita onal poten al
● Thermodynamic potential
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External links
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Potential energy
In thermodynamics, potential energy, as
apposed to kinetic energy, is a quantity of
energy measured by the product of a
change of state of a body into the
resistance against which that change is
made. [1] The term was introduced in
1853 by Scottish engineer William Rankine.
The phrase potential energy denotes all
relations among bodies, or the parts of
bodies, which consist in a power of doing
work dependent on mutual configurations.
[2] Types of potential energies, according
to Rankine, are the mechanical powers of A visual depiction of free energy, as a type of thermodynamic potential, as
gravitation, elasticity, chemical affinity,
compared to gravity, as a type of potential energy, showing that just as the
statical electricity, and magnetism.
potential energy in the gravitational field "drives" the boulder until it reaches a

Etymology

state of minimum potential energy in the valley, so to does the free energy
"drive", in the form of a driving force, the reaction towards its "equilibrium
position" in the valley of thermodynamic stability. [4]

The term “potential energy”, originally
called potential or latent energy, was coined in 1853 by Scottish engineer and physicist William Rankine in a paper
titled “On the General Law of the Transformation of Energy”. [1] The quantity of potential energy, according to
Rankine, originates in and forms part of the subject of the thirty-ninth proposition of English physicist Isaac Newton’s
1686 Principia. [2] In 1867, following criticism of the term by English mathematician John Herschel, who stated that
“[the phrase] potential energy is unfortunate, inasmuch as it goes to substitute a truism for the announcement of a
great dynamical fact”, Rankine defended and discussed his reasons for his introductions of the phrase. [2] Specifically,
on the logic of English physicist Thomas Young who introduced the term energy in 1807, Rankine stated that: [2]
“It appeared to me, therefore, that what remained to be done, was to qualify the noun ‘energy’ by appropriate
adjectives, so as to distinguish between energy of activity and energy of configuration. The well-known pair of
antithetical adjectives ‘actual’ and ‘potential’, seemed exactly suited for that purpose; and I accordingly proposed the
phrases ‘actual energy’ and ‘potential energy’.”
Rankine notes further that he was encouraged to preserve in the use of these phrases by virtue of their being
immediately approved of by Scottish physicist William Thomson and a professor Baden Powell.

Field
With the introduction of the conception of the “field” by English chemist Michael Faraday and Scottish physicist
James Maxwell in the 1860s, potential energy soon came to signify the energy possesed by a body by virtue of its
position in a field, gravitational, magnetic, or electrical, etc. The typical example being the potential energy of a body
in a gravitational field. For the case of a body of mass m at a height h above the surface of the earth, the potential
energy is defined as:

E = mgh
where g is the gravity. In more detail, provided that the field has no effect on the microscopic properties of the body
or system, such as typically the case with the gravitational field, the potential energy of a system placed in such an
external field contributes only to the external energy of the body. In the case of a magnetic field inducing a
magnetization or an electric field, inducing polarization of the material, a fraction of the potential energy contributes
to the internal energy of the system. [3]
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External links
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Potential energy surface
In physical chemistry, a potential energy surface is a two- or threedimensional plot of the potential energy, or rather thermodynamic
potential, i.e. typically Gibbs free energy or Helmholtz free energy, of a
chemical reaction, as a function of either time, extent of reaction, change of
nuclei arrangement, or concentration of products (or reactants).

History
The first potential energy surface diagram was calculated in 1931 by
Mexican-born American theoretical chemist Henry Eyring and Hungarianborn English physical chemist Michael Polanyi, as presented in their famous
paper "On Simple Gas Reactions", in which, using the London equation
(1927), they described the journey of the nuclei from reactant state of the
system to the product state of the system, passing through the crucial
intermediate state of activated complex. [1] The pioneering work is said to
be the birth of ‘reaction dynamics’. [2] The reaction they dealt with was:
A basic potential energy surface, where V,
the potential energy, is an explicit function
of just two internal coordinates for the
linear hydrogen atom exchange reaction,
shown above, namely the internuclear
distances RAB and RBC, in Angstroms. A
trajectory that runs close to the valley
bottom is marked in red. [5]

in which the used semi-empirical procedures, based on quantummechanical principles and energies of dissociation, to construct a threedimensional diagram showing potential energy as a function of the shorter
H–H distances in a linear H ∙ ∙ H ∙ ∙ H complex. Later, Erying and his students
carried out dynamical calculations of this kind. [3] The development of
these types of diagrams led to the conception of transition state theory in 1935.

Energy landscapes
See main: Energy landscape

In the mid 1980s, energy landscape models were being employed in the study of protein folding. The theory of RNA
free energy landscapes was being utilized as early as 1993.

Human chemistry
In human chemistry, the first to apply the logic of potential energy surfaces to the explanation of human chemical
reaction dynamics as American chemist David Hwang who, in his 2001 article “The Thermodynamics of Love”, applied
the logic Gibbs free energy potential energy surfaces to reaction in which two unattached male M and a female M
individuals form a human chemical bonded relationship M-F. [4]

(add discussion)
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Poudel, Ram
In hmolscience, Ram C. Poudel (c.1977-) is a Nepalese mechanical engineer noted for
his 2014-present work in sociophysics topics, such as: social atom theory, social field
theory, among others.

Energy for Capabilities Development Partnership
In 2014, Poudel became a coordinator for the Energy for Capabilities Development
Partnership group, whose aim, supposedly, is to “to integrate the capabilities of
interdisciplinary sciences (such as moral science, natural science and economics) to
further research on sustainable development, among many others”; the following, e.g.
is one of their economic thermodynamics models, supposedly developed by one
among their group:

(add discussion)

Education
Poudel completed his BS in mechanical engineering in 1999 at Pulchowk Campus, Institute of Engineering, Tribhuvan
University, Nepal, his MS in mechanical engineering in 2007 at Northern Arizona University, and presently he is a
coordinator at the University of Amherst, Energy for Capabilities Development center, which in 2014 began to
develop and employ theoretical sociophysics like theories. [1]
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In thermodynamics, power is defined as energy exchanged between a system
and its surroundings per unit time. [1] This is stated formulaically as:

Power, defined another way, is the rate at which work is done or energy
transferred. [2]

Double entendre two culture issues
The adjacent book A Most Damnable Invention: Dynamite, Nitrates, and the
Making of the Modern World, by American non-fiction historian Stephen Bown,
depicts a “powerful” dynamite explosion, while the book charts the invention
of dynamite by Swedish chemist Alfred Nobel—who became “one of the richest
men in a society rapidly transforming under the power of his invention”, as the
description states—to the “nitrogen problem” of German physical chemist Fritz
Haber; the two term usages “powerful cover explosion” and “powerfully
transforming society” giving way to the double entendre nature of thermal
word crossover issue found in the so-called "two cultures dualism problem", as
exemplified here, i.e. power interpreted in two ways, depending on culture,
whereas in reality, there is only one power, just as Goethe professed over two
centuries ago how "there is, after all, only one nature." [9] To explain by way of
comparative example, the following is the chemical equation for the detonation
of nitroglycerin, the nitrate ester forerunner to the invention of dynamite,
which is a more stable variety compared to the former: [10]

A “powerful” dynamite explosion
shown on the 2005 book A Most
Damnable Invention, by American
non-fiction historian Stephen Bown,
which charts the invention of
dynamite by Swedish chemist Alfred
Nobel—who became “one of the
richest men in a society rapidly
transforming under the power of his
invention”. [9]

The thermal decomposition of nitrate esters mainly yields the gases molecular nitrogen (N2) and carbon dioxide; in
the case of nitroglycerin, a large liquid-to-gas state conversion, accruing via a process in which a large measure of
pressure-volume work change occurs. The considerable chemical energy of the detonation is due to the high strength
of the bond in molecular nitrogen—the following table, for example, shows the bond energies for various types of
nitrogen bonds: [11]
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When this model is scaled up to the social level, e.g. of a
society (initial state) rapidly transforming, to a newly evolved
society (final state), under the "power of an invention", one
immediately runs into a large number of conceptual
reinterpretations that need to be learned, in regards to
humans viewed as reactive exploding chemicals, in
possession of various amounts of social bond strength, per
social entity, structure, or given society. We do not, for
example, have tables of bond-dissociation tables for various
social entities, configurations, and structures, the way we do
for smaller molecules and compounds. [11]
Within the body, to give some relative comparison,
phosphorous, and the various phosphate bonds it is able to
make, e.g. with ATP, plays the role of nitrogen in nitrate
The similar position of nitrogen and phosphorus, on
explosives, found in mitochondrion, the so-called "power
center" (or "cellular power plant") of the cell. At a minimum, column 15 on the hmolscience periodic table, shows their
in the social power direction, one firstly has to come to grips similarity in properties in respect to being power-center
types of elements, in explosives, whether for mining
the nature of the theory of the human chemical bond, though purposes or cellular purposes, respectively.
many (e.g. Philip Moriarty) will outright deny that such bonds
exists (see: Moriarty debate: #61, 75, etc.), the way we presently understand the nature of the high strength of the
bond energy in molecular nitrogen. From here, one can then progress to a better conceptual and quantitative
understanding of the explosive nature of social power, as we understand the explosive nature of gun powder or
dynamite, quantifying the latter, thermodynamically, in horsepower, e.g. when employed in devices or engines, such
as the gunpowder engine or the combustion engine (see: combustion).

Etymology
The coining of the term "power" seems to be a bit elusive; such as compared to the way the coining of the term
"energy" can be traced to the works of works of Heraclitus and Aristotle.In 1665, English chemist-physicist Robert
Boyle published his New Experiments and Observations Touching Cold, was referring to the "power of cold" in semimodern quantitative scientific terms: [5] To cite one example: (Ѻ)
“We come now to consider in what line of direction the refrigerating power of cold bodies acts with the greatest
force, or to the greatest distance. That heat diffuses itself principally upwards, is a known doctrine, and usually holds
true; whence it might be suspected, that cold had its tendency chiefly downwards.”
In one experiment, in measuring the work of the power of cold, Boyle discovered that a weight of 72-pounds was
required to prevent expanding ice from pushing out a cork. [6] Power defined as "energy available for work",
supposedly, is from 1727. [4] This, however, sounds dubious, as work was not technically defined until 1824 (by
Gustave Coriolis).
In 1783, the term "horsepower" in units was standardized, by
engineers Brit Matthew Boulton and Scot James Watt, as 33,000
foot-pounds per minute, meaning that this was the amount of
mechanical effect (pounds raised in height) that the average
“brewery horse” could produce in one minute (see: mechanical
equivalent of heat). [5] In 1824, French physicist Sadi Carnot was
using the term "motive power" as a synonym for what we know
define technically as "work" or weight lifted through a height or
force moving a body through a distance. In 1882, during the
second congress of the British Association for the Advancement
of Science, the “watt”, named in honor of James Watt, was
recognized as the derived unit of power.
Above: an image of male vs. female social power. [12]
Right: Australian political and social scientist Keith
Dowding's 2011 Encyclopedia of Power, covers usages
of power-like concepts in the social sciences and
humanities. [3]

Hmolscience

The physical model of power applied to the humanities,
produces a number of conceptual terms, including: social power,
political power, economic power, will to power, the "money,
power, respect" theory of gangster philosophy, sexual power,
among others. [8] The adjacent female holding a sledgehammer image—meant to “encourage women not to turn a
blind eye from patriarchal realities—is representative of the theory or logic, according to Boundless.com, that: [12]
“The tendency of men to hold more social power has resulted in an inequality in the amount of social power women
hold.”
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The 2011 Encyclopedia of Power, shown adjacent, of humorous note,
ironically focuses on the term “power” as a central concept in the
social sciences, but is nearly devoid of any notion of how physics or
thermodynamics defines power; thought it does cite a few thinker’s
views on power such as: James Coleman or Pierre Bourdieu—this being
but the a ripe modern example of two cultures atrophy. [3]

Knowledge | Beauty
See main: Beauty is power

The following are the results of a 2013 survey of 40 people (20 men
and 20 women) as to whether their opinion on which of the following
two statements: "beauty is power" or "knowledge is power" has more
power in the structure of society as a whole:

A beauty is power image, alluding to the idea
that beauty has a certain amount of weight or
power to it, in the same what that dropping a
weight through a height can produce a certain
amount of of work or heat via the mechanical
equivalent of heat effect (see: sidewalk study).
[19]

The latter of these proverbs, namely knowledge is power, is attributed to Francis Bacon who, in his 1597 Sacred
Meditations, stated “knowledge itself is power”, which later became truncated by Thomas Hobbes, Bacon’s former
secretary, in his 1651 Leviathan, as “knowledge is power” or scientia potential est, in the original Latin. [14] The
beauty is power proverb comes later and is frequently attributed to English naturalist John Ray (1627-1705), an avid
collector and publisher of English proverbs—the most popular modern rendition of which is:
“Beauty is power; a smile is its sword.”
— John Ray (c.1680)

The original source of this exact quote,
however, remains to be determined; one
version, from a 1737 collection of his proverbs,
reads: [15]
“Beauty is potent, but money is omnipotent.”
In the same work, Ray also gives the inquisitive
proverb: “the prerogative of beauty proceeds
from fancy.” Another modern popular
Above: the so-called "money, power, respect" motto of gangster
rendition, from Fight Club author Chuck
philosophy, introduced in the 1983 film Scarface, during the pool scene
Palahniuk: [16]
“It’s all mirror, mirror on the wall because
beauty is power the same way money is
power the same way a gun is power.”

where Manny gets rejected by a woman (clip). Right: a 1996 film Money,
Power, Respect: How Far Will You Go?, on the dangerous implications of
"nothing exceeds like excess" motto of the former.

Here, in respect to the equivalency of powers being outlined above, in some sense, we may be getting a glimpse of a
potential concept, in some way or another, of how there may exist some type of checks and balances of powers in
society, e.g. the way beauty may give checks and balances to knowledge (see: Beckhap’s law) or separation of
powers, below.
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Separation of powers
The “separation of powers” model of governance, wherein power
is divided in three, namely between the legislature, executive, and
judiciary branches, supposedly, is based on Newtonian mechanics,
via American 4th president James Madison and the so called
"Princeton school" of social physics (see: Princeton department of
social physics), a theory later critiqued by American 28th president
Woodrow Wilson, who argued that it wasn't Darwinian enough:
[17]
“The Constitution was founded on the law of gravitation. The
government was to exist and move by virtue of the efficacy of
‘checks and balances.’ The trouble with the theory is that
government is not a machine, but a living thing. It falls, not under
the theory of the universe, but under the theory of organic life. It is
accountable to Darwin, not to Newton. It is modified by its
environment, necessitated by its tasks, shaped by the sheer
pressure of life.”

A diagram of the separation of powers theory of
government, developed by French political
philosophy theorist Charles Montesquieu, showing
the power of the government divide between the
executive (law initiating), legislative (law passing),
and judicial branches (law judging), who are kept
checked in balance, via some type of two way
exchange force arrows, so that no one branch
becomes all powerful, and hence unstable.

The recent lecture "Newtonian Mechanics and Romanian
Constitution Reform" by Romanian physicist Radu Chisleag
grapples with some of this in terms of stability, instability, balances of forces, and Newtonian mechanics. [18]

Quotes
The following are relevant quotes:
“Whatever some hypocritical ministers of government may say about it, power is the greatest of all pleasures. It
seems to me that only love can beat it, and love is a happy illness that can't be picked up as easily as a ministry.”
— Stendhal (1822), On Love (Ѻ)

“One person with a belief is a social power equal to ninety-nine who have only interests.”
— John Mill (c.1855)

See also
● Manpower
● Motive power
● Horsepower
● Rest in power
● Waterpower
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Power center
In hmolscience, power center, in the sense of the "knowledge is power" motto of Francis Bacon, refers to intellectual
anchor points (e.g. the collected works set of Aristotle) from which intellectual outgrowths sprout, akin to the spread
and growth of the strawberry plant, wherein each growth bundle connects to new growth bundles via shoots and
sprouts.

Hmolscience power center genealogy
The following—launched on 26 Nov 2013, following the need to visually trace the connection between the 9-volume
collected work set of Vilfredo Pareto and the 5-volume collected work set of Paul Samuelson (along with the web of
links and nodes amid the other collected work sets of the big hmolscience thinkers: Goethe (150-volumes), Friedrich
Nietzsche (5,000-page collected work set), Freud (23-volumes), Thims (10-volumes), etc.)—is a work-in-progress
hmolscience “power center” genealogy map showing the links and nodes, transmission of ideas, among the big multivolume thinkers in the hmolsciences:
http://www.eoht.info/page/Power+center

Power, Henry
In physics, Henry Power (1623-1668) was and English physician noted for his 1653 experimental
work, with English scientist Richard Towneley, in formulating the gas law relation of pressure
varying inversely with volume, a law that would famously become known as Boyle’s law. Power
was the family physician to the Towneley family and personal friend of Richard Towneley. Power
published the results of their gas law experiments in the 1663 book Experimental Philosophy,
prefaced 1661. [1]

Education
Power completed his BA (1641), MA (1648), and MD (1655) at Cambridge.
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Poynting, John
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In science, John Poynting (1852-1914) was an English physicist noted for []

Overview
In 1883, Poynting, as cited in discussions of the superluminal Filon-Pearson demon (Ѻ),
in his “Overtaking the Rays of Light”, building on an anonymous circa 1843 to 1953
pamphlet entitled “The Stars and the Earth: Thoughts on Space, Time, and Eternity”,
digressed on the physical possibility of the idea of “magnifying or reducing time”. [1] In
1909, Poynting, in his “Atomic Theory: Medieval and Modern”, wrote about the Roger
Boscovich, in particular how William Thomson even took up the ‘inevitable theory of
Boscovich’, and sought to show how the grouping of Boscovichian atoms could account
for crystalline arrangement and for the phenomena of light. [1] In 1925, Alfred Lotka
dedicated his Elements of Physical Biology to the “memory of Poynting”, on the
opening page, and later (viii) states:
“My greatest debt is acknowledged in the dedication. Whatever merits this book
possesses may well be credited to the influence and teaching of Poynting. There is little danger that its faults shall be
charged to his account.”
The only place, however, that Lotka cites Poynting is in reference note (pg. 193) to Poynting’s 1913 The Earth, which
gives the principle determinations of the mass of the earth.

Education
Poynting was one of James Maxwell’s students (Ѻ) at Cambridge between 1871 and 1878.
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Praed, Rosa
In hmolscience, Rosa Praed (1851-1935) was an Australian-born English writer noted
for her 1885 Affinities: A Romance of Today, a spin-off in some sense of German
polymath Johann Goethe’s original 1808 Elective Affinities, in which she cites Goethe
via a telling dialogue on the religion vs science collision between Christianity and
materialism regarding the nature of the soul and the search for a new doctrine of faith.

Dialogue: Materialism vs. Christianity
The following dialogue involves a varied group of new age thinkers, searchers,
scientists, and a few professors, all testing the waters at some sort of astral body /
astral travelling theory convention—in a telling side dialogue of which wherein the
inquisitive American professor states his views on divide between materialism and
Christianity, which gives excellent insight into a mindset divide that is nearly verbatim
in present day in America: [1]
“Some fashionable friends of Mr. Margrave's entered and diverted his attention—a Belgravian dowager, with an
eyeglass, and two assthetically dressed daughters. They were followed by others, mostly ladies, and of all types, from
smartly dressed London beauties, to spectacled advocates of woman's rights, emancipated spinsters, and ecstaticlooking spiritualists. To all of these, the handsome Greek, Chela, appeared an object of deep interest.
Graysett looked about for Mrs. Edye, but could not discover if she were present. The buzz of conversation
increased; and above it rose the exquisitely modulated tones of the Chela, who was guardedly replying to a pointed
question from Margrave's friend, the dowager. 'The Western mind, Madame, must be gradually prepared for the
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reception of the highest truth. There are many secrets which the great masters do not permit us to divulge to the
superficial inquirer, or to those who are still in bondage to superstition.'
The dowager dropped her eyeglass, through which she had been scrutinising the Chela, and turning to Margrave,
said in a sotto voce, audible to Graysett, 'Eeally, Mr. Margrave, it is too bad to bring us to this distant suburb and put
us off in that way. I thought we were to see the genuine article in a turban, straight from Thibet;' while an elderly lady
of massive proportions and inflexible aspect, broke in—
'Oh, I have got beyond Christianity, if that is what you mean. I'm ready for a new revelation; and all that, about
cyclic evolution, and the planetary chain, seems to me very scientific. But what I can't understand is, how the life
impulse is to be conveyed from one planet to another. If you will explain that to me I am ready to believe all the rest.'
The Greek put his flexible hands together, turning the points of his fingers backwards, and directed a searching
glance into space.
'How does thought travel? he asked dreamily. 'How does knowledge travel? How is it that a seer in London can in
his trance witness a scene which is at that moment taking place in Birmingham? Knowledge comes, not by reason but
by inspiration. How is it that Goethe, the most unscientific of thinkers as regards method, divined the truth
concerning the structure of plants? You Westerns have stifled inspiration by your process of induction. The
Aristotelian method has been the curse of "Western Thought.'
'Yes, yes,' twittered a thin, bird-like young woman, with her head upon one side, and a bunch of grass nodding on
her bonnet. 'That terrible Aristotelian method!'
Graysett moved back to the inner room where Madame Tamvaco still sat, the centre of her little knot of
scientists, but on its threshold he was accosted by the American Professor, who inquired in the tone of one yearning
to discover a kindred soul—
'You are going in for this? You are a student—a chela?'
'Oh, no!' said Graysett; 'nothing so advanced.'
'A spiritualist, perhaps?'
'No,' said Graysett again, quoting Margrave with a bewildered feeling that he was dreaming vividly; 'I come here
for instruction and amusement.'
'And I,' said the Professor, sitting down, while he motioned Graysett to a chair by his side, ' I come here in search
of a faith. Well, now!' he went on, leaning forward with that queer mixture of earnestness and dryness—an American
characteristic, I’ve tried everything; and if these New Pythagoreans give me what I want, I'm a happy being. The
doctrine promises well, I will say that. It appeals to the intellect. Now, I'm a scientific man. I may say that I'm one of
the leaders of the scientific school over with us. I used to be the associate of Tyndall and Huxley, mentally you
understand. Protoplasm, and uncreated and unvivified matter, that was my theory, till I began to investigate the
phenomena of spiritualism. Protoplasm and ghosts don't pull together. I believe in ghosts. I've seen thousands of 'em.
I have talked to them. I may say that I've kissed them. They upset my creed. What was I to do? Protoplasm on one
side, modern Christianity on the other. I can't swallow that, holus bolus with a gulp and a wry face. I'm tossed on the
horns of these two dilemmas. Materialism won't do. Modern Christianity won't do. The first denies that I have got a
soul at all; the second gives me a soul but denies me the management of it. These New Pythagoreans let me have the
bringing up of my soul; and that's something gained. As for their scheme of cosmogony, they tell me it is based on
exact science—occult science you know. I'm all science myself, and I shall pretty soon see how far that assertion is to
be depended upon.'”
(add discussion)

References
1. (a) Praed, Rosa C. (1885). Affinities: A Romance of Today, Volume I. Richard Bentley & Son.
(b) Praed, Rosa C. (1885). Affinities: A Romance of Today, Volume II (Goethe, pg. 223). Richard Bentley & Son.

External links
● Rosa Campbell Praed – Wikipedia.
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Prandi, Julie
In hmolscience, Julie Prandi (1951-) is an American Germanic studies scholar noted for
her 1993 Dare to be Happy! A Study of Goethe’s Ethics, wherein she discusses Goethe’s
so-labeled “natural morality”, as derived from the atomic theory based ethics of
Epicurus and Lucretius, and the god equals nature infused ethics of Spinoza, similar to
but deviating from that of Kant’s morality and Aristotle’s morality. [1] Prandi argues,
curiously, that Goethe believed in the essential unity of nature to the effect that he
hoped to develop a sort of unified field theory that would connect magnetism, electrochemical reactions, and colors. [1]

References
1. Prandi, Julie D. (1993). Dare to be Happy! A Study of Goethe’s Ethics (electricity, pg.
91). University Press of America.

External links
● Julie Prandi (faculty) – Illinois Wesleyan University.

Prausnitz, John
In hmolscience, John Michael Prausnitz (1928-) is an American chemical engineer,
specializing in molecular thermodynamics of phase transitions, noted his 1986 work on
the history of chemical thermodynamics, and for his 2013 opinion to American
electrochemical engineer Libb Thims that a “two cultures department” would not be
welcome at University of California, Berkeley, slated to be centralized within the
department of chemical and biomolecular engineering, and furthermore that he did not
believe that thermodynamics had applicability in the humanities or specifically out side
of hard science and engineering proper: [1]
“I don't know what the Rossini debate is but I hope to find out. No, your idea for a
department for teaching two cultures would not be appreciated at Berkeley. In the
social sciences and in some humanities, thermodynamics may be useful as an analogy,
as a suggestion for looking at a problem (e.g., information theory) but beyond that, I
see little use of thermodynamics outside science.”

Discussion
This is a very interesting position to take by a chemical engineer, reminiscent of Japanese chemical engineer
Tominaga Keii’s 2004 chemical thermodynamics chapter subsection “Chemical Affinity in 1806”, wherein he gave his
opinion that Goethe’s “[Elective Affinities] did not add any scientific knowledge” (see: HC pioneers). Prausnitz’s
opinion here, however, of “seeing little use of thermodynamics” outside of hard science proper, does not corroborate
with the chronological listing of over 500 HT theorists, over the last two centuries to have used thermodynamics
outside of hard science proper.

Religion
Prausnitz seems to have an inherent theistic ingrained science belief system. In 2011, for example, interviewer Anna
Rascouet-Paz, stated that he had an “interest in philosophy and theology”, and when queries about how, presently,
“God and science seem to be at war”, he cited quotes from William James (a theist), and went on to state how he
doesn’t see any problem between science and religion. The following is a “god term” usage also employed during the
interview: [2]
“You can use your God-given good brains in a much broader way and I think it is very satisfying to do that.”
See the atheism timeline to see how these types of religious views affect things.

Education
Prausnitz completed his PhD in 1955 with a dissertation “Liquid-Phase Turbulent Mixing Properties” at Princeton
University. Prausnitz currently is professor emeriti of the graduate school of the University of California, Berkeley,
department of chemical and biomolecular engineering.

References
1. Email communication from Prausnitz to Libb Thims (28 Feb 2013).
2. Rascouet-Paz, Anna. (2011), “Interview of John Prausnitz” (pdf), Annual Reviews Conversations, May 24.
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Further reading
● Prausnitz, John. (1986). “Abstraction and Reality: The Two Sources of Chemical Thermodynamics” (abs), Journal of
Non-Equilibrium Thermodynamics, 11(2):49-66.
● Prausnitz, John M. (2002). “Toward Breaking the Silence Between the Two Cultures: Engineering and the Other
Humanities” (pdf), Presented at the Center for the Study of Higher Education, Berkeley, Nov 26.
● Prausnitz, John M. (2002). “Molecular Thermodynamics for Some Applica ons in Biotechnology” (pdf), 14th Rossini
Lecture of the International Association for Chemical Thermodynamics, delivered on 29 July in Rostock, F.R. Germany;
in: Journal of Chemical Thermodynamics, 35:21-30, 2003.
● Prausnitz, John. (2011). “An Interview with John M. Prausnitz”, Annual Reviews of Conversations Presents (pgs. 111) (pdf), Man 24.

External links
● John M. Prausnitz (faculty) – University of California, Berkeley.
● Prausnitz, J.M. – WorldCat Identities.

Prayer
In terminology, prayer (TR=15) is []

Overview
In 1758, Goethe, at the age 9, built his own alter to nature out of his father’s
natural history collection, surmounting it with sulfur, lit with a candle, when
making his devotions. In 1771, Joseph Derby painted his depiction (Ѻ) of an
alchemist discovering phosphorus and then “prays” for the successful
conclusion of this operation, as was the custom of the ancient chymical
astrologers in this period. In 1936, Albert Einstein sent the following response
letter to a sixth grade Sunday School student who ask whether or not scientists
pray: [2]
“Everything is determined … by forces over which we have no control. It is
determined for the insect as well as the star. Human beings, vegetables, or
cosmic dust—we all dance to a mysterious tune, intoned in the distance by an
invisible piper.”
In short, "praying" for something that is already determined, is illogical, i.e. a
pointless endeavor.

Prayer studies

A chemical philosopher (1771)
discovering phosphorus and then
"praying" for the successful conclusions
of his operations.

Research, funded ironically by the Templeton Foundation, has found (Ѻ) that
people, during times of illness, who know they are being prayed for, ironically, far worse. [1]

Theism controversies
The following is a prayer-questioning image sent to Libb Thims (DN=10), in 2014, from Art the God believer (DN=2)
amid the launch of the new Atheism Reviews channel:

The following is a 23 Sep 2014 response, by American electrochemical engineer Libb Thims, post to the query: why do
you care if I pray to God?, showing floating magnets, Islam issues, in the context of the godless so-called "standard
model" of the universe:
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Quotes
The following are noted quotes:
“Prayer has no place in the public schools, just like facts have no place in organized religion.”
— Superintendent Chalmers (c.2005), The Simpsons (Ѻ)

References
1. Studies on intercessory prayer – Wikipedia.
2. Einstein, Albert. (1981). Albert Einstein: the Human Side. Princeton University Press.

External links
● Prayer – Wikipedia.

Prediction
In thermodynamics, prediction, as applied to
events or processes that are predictable, as
opposed to those which are unpredictable,
refers to the use of the laws of thermodynamics,
generally the law that entropy will tend to
increase over time, or its formulaic synonym
that free energy will tend to decrease over time,
to predict or predetermine certain processes,
events, or reactions over time.

Overview
(add discussion)

Thermodynamics

French physician-chemist Etienne Geoffroy’s 1718 affinity table, culled
from Isaac Newton's "Query 31", the first reaction prediction device; the
forerunner to prediction base on free energy, as embodied in 20th
century free energy tables.

On 2 Jan 1849, Scottish engineer James
Thomson, in his “Theoretical Considerations on
the Effect of Pressure in Lowering the Freezing Point of Water”, made the following prediction, via thermodynamical
reasoning, as summarized by Fielding Garrison: [26]
“James Thomson, one of the early pioneers of physical chemistry, was able, by an implicit denial of Carnot’s
assumption, to predict and prove that the freezing point of water would be lowered by pressure.”
Later that year, James’ brother William Thomson verified this deduction to its numerical details by direct experiment.
[27]
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Chemical reactions
Most chemical reactions can be predicted using the methods of chemical thermodynamics, such as summarized
cogently by American science historian Henry Guerlac, from his 1969 article “Chemistry as a Branch of Physics”: [19]
“By means of chemical thermodynamics the physical chemist can indeed, without leaving the ‘cabinet’, predict the
course of many chemical reactions.”
Scaled up to the human-human reaction level (reactions between people), this logic implies that “by means of human
chemical thermodynamics the human physical chemist can indeed, without leaving the ‘cabinet’, predict the course
of many human chemical reactions.”
Prediction can also refer to the predetermination of the most likely product or products in a chemical reaction or the
final conformational state in geometrical rearrangement. The logic of thermodynamic prediction is commonly used in
economic forecasting, weather prediction, and protein conformational studies, among others.

Affinity
The subject of "reaction prediction" entered into chemistry with the initiation of the science of affinity chemistry. To
exemplify, in commenting on French chemist Étienne Geoffroy’s 1718 affinity table, the French History of the Royal
Academy of Science, stated the year of its publication that: [6]
“That a body which is united to another, for instance a solvent which has penetrated a metal, should leave it to go
and unite with another which is presented to it, is a thing of which the possibility would not have been guessed by
the most subtle of philosophers, and of which the explanation is still today not too easy for them. In the end, leaving
as unknown that which is unknown, and keeping to certain facts, all the experiments of chemistry prove that a
particular body has more disposition to unite with one body than another, and that this disposition has different
degrees. This table becomes sort of prophetic, for if substances are mixed together, it can foretell the effect and
result of the mixture, because one will see form their different relations what ought to be, so to speak, the issue of
the combat.”
In contemporary presentations of affinity tables, according to English chemistry historian Alistair Duncan: [7]
“The emphasis is on their usefulness in summarizing chemical facts in an easily memorized form and enabling the
user to predict the course of a reaction than on their theoretical implications.”
After 1865, with the publication of German physicist Rudolf Clausius' The Mechanical Theory of Heat, it was proved
that the measure of affinity is the change in Gibbs free energy (for isothermal-isobaric reaction):
A = – ΔG
or Helmholtz free energy (for isothermal-isochoric reactions):
A = – ΔF
after which time free energy tables replaced affinity tables, but used in the same sense with regard to prediction.

Temperature
In 1824, French physicist Sadi Carnot outlined the basics of the second law, namely that heat will always flow from
hot to cold; therefore if two bodies, of different temperature, are put into contact, one can predict the direction of
heat flow. In 1865, with the introduction of entropy, or heat divided by temperature, by German physicist Rudolf
Clausius, the prediction aspects of temperature and heat were carried over into entropy, via the inequality sign. In
1947, Belgian-born English thermodynamicist Alfred Ubbelohde commented on this "temperature has to be reckoned
with because it predicts the direction of spontaneous heat flow from one body to another. It is a kind of index of
spontaneity, though a rather more rudimentary one than entropy." [14]

Free energy
The pioneering work in thermodynamic prediction was done by American engineer Willard Gibbs who applied
German physicist Rudolf Clausius’ 1865 notions of states of energies and entropies of a body to the study of
heterogeneous chemical systems. Specifically, in Gibbs 1873 paper "A Method of Geometrical Representation of the
Thermodynamic Properties of Substances by Means of Surfaces", he began to outline the principles of, in his own
words, “what determines the direction of change”. The first mention of "prediction" seems to be in a footnote where
he states that for substances to exist in contact the conditions must be such that there pressures, temperatures, and
free energies must be equal. On this conclusion, he comments:
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“These results are interesting, as they show us how we might be able to foresee whether two given states of a
substance of the same pressure and temperature, can exist in contact.”
Next, Gibbs refers to the experiments of Thomas Andrews, who showed that carbonic acid H2CO3 may be carried
from any liquid state to any gas state without losing its homogeneity:
“Now, if we had carried it from a state of liquidity to a state of gas of the same pressure and temperature, making the
proper measurements in the process, we should be able to foretell what would occur if these two states of the
substance should be brought together—whether evaporation would take place, or condensation, or whether they
would remain unchanged in contact—although we had never seen the phenomenon of the coexistence of these two
states, or of any of the two states of this substance.”
Beyond this, in his paper, he explains, graphically, for various contacts of substances, progress using phrases such as
“the proposition above enunciated shows that processes will ensue which will …. ”, or “processes will occur which will
…”, etc. Gibbs essential criterion for the stable equilibrium of a substance when surrounded by a medium of constant
pressure and temperature is that that the value of the quantity of "available energy", or "free energy" as Helmholtz
latter called it, of the body "shall be a minimum". This logic is outlined graphically below, in the form of Maxwell's
thermodynamics surface, which he constructed based on Gibbs' graphical descriptions of available energies:

In 1893, German physical chemist Walther Nernst, who built on the work of Gibbs and Helmholtz, applied to
reactions near absolute zero, summarized the situation as such: [13]
“Since every chemical process, like every process of nature, can only advance without the introduction of external
energy only in the sense in which it can perform work; and since also for a measure of the chemical affinity, we must
presuppose the absolute condition, that every process must complete itself in the sense of the affinity—on this basis
we me may without suspicion regard the maximal external work of a chemical process (i.e. the change of free
energy), as the measure of affinity. Therefore the clearly defined problem of thermo-chemistry is to measure the
amounts of the changes of free energy associated with chemical processes, with the greatest accuracy possible …
when this problem shall be solved, then it will be possible to predict whether or not a reaction can complete itself
under the respective conditions. All reactions advance only in the sense of a diminution of free energy, i.e. only in the
sense of the affinity.”
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In 1905, building on the work of Gibbs, German chemist Fritz Haber
published his Thermodynamics of Technical Gas Phase Reactions, in
which he systematically studied the thermodynamic data necessary
for the calculations of the free energy of chemical substances in a
group of important reactions, with which he used to make
predictions on chemical reactions—a contribution that was
summarized in 1907 by English chemist Arthur B. Lamb, the English
translator of Haber’s book, as follows: [2]
“The most important contribution to the subject of predicting the
course of a chemical reaction from a few characteristic constants
(after the ill-starred attempt of Berthelot).”
In the decades to follow, particularly through the work of physical
chemists Gilbert Lewis, Merle Randall, and Edward Guggenheim, it
was shown that a decrease in free energy in a chemical system was
the criterion used to predict feasibility in chemical reactions.

Gfinal – Ginitial < 0
ΔG < 0 | Criterion for spontaneous reaction

Diagram showing that the direction of natural
change is determined, according to Gibbs, such
that the variation δ of the free energy G, produced
by any variations in the state of the parts of the
body, tends over time to decrease, being equal to
zero at equilibrium; hence if a body is in state a
then one can predict that it will evolve to state b
over time, in that state b satisfies the condition of
most stable equilibrium.

This is called the spontaneity criterion. The modern-day sense of chemical thermodynamics prediction is summarized
best by Gilbert Lewis and G.H. Burrows, who in 1912 stated: [9]
“The study of free energy affords the only true measure of chemical affinity, and although, when the free energies of
all the substances involved in a given reaction are known, it may still be impossible to predict the rate of reaction, it
will be possible to state in advance in what direction and to what extent the process can ultimately occur.”
In other words, the study of free energies yields the ability to "state in advance" in what direction natural processes
and reactions will tend and how strongly they will
tend to go in that direction.
Shown adjacent is a 2000 memo (in Russian)
with a circa 2010 hand-written note (in English) by
Russian physical chemist Georgi Gladyshev, sent to
American electrochemical engineer Libb Thims, in a
package of Gladyshev's collected works on his
various thermodynamic theories, wherein he points A handwritten 2010 note by Russian physical chemist Georgi
out that from some time, since at least the late
Gladyshev, in a packet sent to American electrochemical engineer
1990s, he has been under the strong conviction that Libb Thims, that according to thermodynamics "history can be
predicted."
"history can be predicted" using thermodynamics,
specifically Gibbs free energy:
Here we recall similar views expressed in the 1952 work of English physicist C.G. Darwin in regards to historical
prediction and thermodynamics (though Darwin, to note, did not discuss "free energy", put presented only outline
views; see his "Introduction" chapter for more on this).
The following is a 2005 example problem of reaction "prediction", from Raymond Chang's Physical Chemistry for the
Biosciences, one of 32 plus examples of the ability of modern physical chemistry to "prediction" the direction of
change in regards to chemical species reacting together: [18]

To solve this, according to change, we us the following equation:

Volume Six (Ms-Ra)

3925

where ΔrG is the Gibbs free energy of the reaction, at the conditions specified, ΔrGº is the standard Gibbs free energy
of reaction, R is the ideal gas constant, T the absolute temperature, and Q the reaction quotient. Plugging the given
data in to the equation, one can determine that free energy change for the reaction is -3.06 kJ / mol and hence:

and we can “predict”, in advance, according to the spontaneity criterion, that the reaction will proceed from left to
right to reach equilibrium. The root key to all of this, of course, is that one has previously obtained thermodynamic
data tables (or free energy tables) containing the Gibbs free energies of formation for all the necessary reactants in
their standard state. This logic, naturally enough, can be scaled up to the human chemical reaction and human
synthesis level and is only but a chemical engineering scaling problem.

Chemical bonding
Into the 1850s the theory of valency was developed, showing that certain atoms have a predisposed power or
attachment nature to combine with specific other atoms. This logic slowly began to replace the older "hooked atoms"
model of bonding. In 1910, American philosopher Mary Mesny stated, on the modeling of human relationship
attachments on atomic valency, that: [12]
“It is a happy thought that certain lovely combinations are foreordained, and that these human atoms often meet
their mates.”
This was an early statement of human chemical bonding theory.

Social engineering
In 1957, American astrophysicist and engineer John Q. Stewart, head of the Princeton University Department of
Social Physics, gave the following opinions: [22]
“Statesmen of this and other nations … have embarked upon grandiose undertakings where on physical grounds
failure was predictable, and … failure meant that … people perished in vain.”
“The British and French invasion of Egypt in 1956 would never have occurred if the Eden government had properly
appreciated the role of Newtonian mechanics in American history. Any student of social physics could have warned
the British that the tradition of this Republic recognizes the existence of principle separate from any given set of
circumstances.”

Human thermodynamics
See main: History thermodynamics

In 1952, English physicist C.G. Darwin argued, in his book The Next Million Years, that (a) humans are molecules,
which he defined as "human molecules", and (b) that statistical thermodynamics or rather statistical thermodynamics
could be used to "predict" the next million years of human evolution, a rather bold speculation. [3] In 2005, American
physicist Wayne Angel, in his The Theory of Society, outlines a theory he calls "relation thermodynamics", and states
that his goal in developing his theory is to:
“Present a theory of social organization and the means to develop the machinery of historical prediction.”

A 2012 screenshot of SThaR.com or "Social
Thermodynamics Applied Research" an Italian business
consulting company that claims to use thermodynamic
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principles to predict and improve business operations and
forecasts.

Business thermodynamics
See main: Business thermodynamics

In the 2004 book The Entropy Vector, American engineers
Robert Handscombe and Eann Patterson argue that business practice can be facilitated by utilizing entropy logic in
operations. In their preface, however, the state that the second law will not be able to play a role in prediction: [10]
“The second law of thermodynamics on its own will not explain management behavior and would not be able to
predict ‘what happens next’ by applying it.”
Conversely, Spanish business engineer Gregory Botanes, founder of the 2009 consultant, applied human
thermodynamics, company STHAR or “Social Thermodynamics Applied Research” argues that thermodynamics can be
used to predict business paths and operations. According to Botanes: [11]
“Social Thermodynamics Applied Research is the pioneer and world’s leader in the application of social
thermodynamics universal laws to real business needs, providing public and private companies with a whole new
scientific methodology, not only to model their networks, better understand their user’s roles and influence but, for
the first time, to predict, under a non-empirical approach, their future behavior and interactions.”
Curiously, both groups reason that thermodynamics can be applied fortuitously to business needs, but only Botanes
argues that thermodynamics will actually predict the future of business needs and issues, just as is prediction is done
in thermodynamics.

Determinism | Online dating | Human chemical
thermodynamics
The hmolscience view of determinism and prediction,
wherein humans are specifically defined specifically as
"molecules", i.e. human molecules, is captured well by
the following 1999 synopsis on “The ‘Dynamics’ in the
Thermodynamics of Binding” by American-born
Canadian biophysical chemist Julie Forman-Kay: [2]
“Whether two molecules will bind is [completely]
determined by the free energy change (ΔG) of the
interaction, composed of both enthalpic and entropic
terms.”
which, without change, being that this is a universal
rule, can be scaled up to the human-human reaction
level, to the affect that:
“Whether two people [human molecules] will bind is
[completely] determined by the free energy change
(ΔG) of the interaction, composed of both enthalpic and
entropic terms.”

The circa 1995 "Thims thought experiment", according to which
American chemical engineering student Libb Thims
An analysis first worked out by Goethe, in terms of
conceptualized his top 19 marriage-potential girlfriends as each
chemical affinities, the precursor to free energy, in 1796 having a reaction "potential" quantified by the Lewis inequality:
(see: Goethe timeline), the principles of which he latter ΔG < 0, analogous to what Goethe conceptualized in 1796 via
had to defend himself against stating that they were in affinities (see: Goethe-Helmholtz equation: A = -ΔG), according
fact "true" no matter who wants to raise objection (see: to which the discerning human chemist should theoretically be
best book). Historically, although the above logic has yet able to "predict" the most-favored human chemical reaction
(see: HCR theory) of a given set of potential reactions.
to be carried through into the testing stage, the first

outlines of such logic were introduced in 1995, during
which time American electrochemical engineer Libb Thims began to study how the spontaneity criterion could be
applied to mate selection, so as to predict the feasibility of any given romantic relationship in love the chemical
reaction. Much of this work resulted in the 2007 textbook Human Chemistry. [4] To elaborate, by example, given two
generic mating reactions, wherein two individuals, A and B or A and C, are hypothetically proposed to pair bond in a
marriage potential relationship:

A + B → AB
A + C → AC
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Logo for the the tentative future prediction-based dating site portal:
ReactionMatch.com, conceived by American electrochemical engineer
Libb Thims in circa 2007-2009; which went into the stalled-out
development stage in circa 2010.

3927

by studying the free energy of each reaction, in
the words of Lewis, “it will be possible to state in
advance in what direction and to what extent
each process can ultimately occur.” The logic of
using free energy prediction in application in the
half-billion-dollar a year dating industry is
embodied in the protostage of development site
ReactionMatch.com, although this may be
something of the very distant future.

Tested theories

In the 1970s, American marriage dynamics mathematical psychologist John Gottman determined stable long-term
marriages have a 5-to-1 ratio of attractive-to-repulsive bonding interaction, a ratio now called the Gottman stability
ratio, the results of which study were famously published in his 1995 book Why Marriages Succeed or Fail. Through
low-motion video recordings of human couple interactions, Gottman was able to develop a formulaic methodology
that is able to “predict”, with 94 percent accuracy, which couples will divorce in the long run and which will stay
bonded in the long run. Gottman's models, however, only loosely employ thermodynamics logic. In 1999, for
example, he gave his view that: [17]
“Something like a second law of thermodynamics seems to function in marriage—that is, when marital distress exists,
things usually deteriorate (entropy increases).”
In 2010, building on the work of John Gottman, Spanish mathematical economist Jose-Manuel Rey, in his “A
Mathematical Model of Sentimental Dynamics Accounting for Marital Dissolution”, attempted to formulaically and
graphically explain marital dissolution using a metaphorical version of the second law of thermodynamics to indicate
outline a model in which “the feeling of attachment in a relationship ‘cools down’ (thermal word) as time evolves—
unless energy in form of effort is supplied to keep things alive.”

Drug-receptor thermodynamics
In the underpinnings of drug-receptor thermodynamics, is
affinity or drug receptor affinity, which equates to
measurements of ‘free energy’. As stated in the opening to
2001, 782-page, tome Drug-Receptor Thermodynamics
coordinated by senior editor Robert Raffa: [8]
“That chemical reactions proceed spontaneously only when
the change in a quantity termed the ‘free energy’ is negative
for the reaction as written, and that spontaneity can be
predicted using this construct, is widely known and gives
thermodynamics a pragmatic utility that extends to an
applied science such as pharmacology.”
(add discussion)

Objections
Of curiosity, many new to the subjects of either human
chemistry or human thermodynamics, will quick object to the Generic drug-receptor reaction coordinate: showing the
decrease in Gibbs free energy of the extent of a
subjects and comment to the effect, possibly seeing the
spontaneous reaction, meaning that the two reactants
testing of the subjects along something in the theme of Karl have a large positive affinity (graphical depiction of
Popper's "falsifiability", of "what exactly can these subjects
reaction prediction). [8]
predict", or something along these lines. That human choices
can be predicted, overrides the premise of free will, leading to the conclusion that humans have no "choice" in the
matter in the first place, which is a disturbing and objectionable view for many. One of the first to raise such an
objection, seems to have been American sociologist Edward Ross, who, in 1907 commentary on the human
thermodynamics work of Polish economist Leon Winiarski, namely his social mechanics-thermodynamics view of
desire as a form of energy (Essay on Social Mechanics, 1898), stated in objection:
“Desire may or may not be a form of energy. In any case it is certain that a mechanical interpretation cannot help to
predict the choices of people.”
Ross seems to base this argument in the view that prediction can be made on the lower animals, whose behaviors are
simply stimulus and reaction processes, but that in higher organisms, factors such as memory, psychological energy,
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consciousness, spontaneous sportive or festive activities, etc., exempt humans from mechanical simplicity. [5]
In the 2009 Moriarty-Thims debate, the questions prediction, quantification, and falsifiability arose. Beginning in
about comment #41, American philosopher Aaron Agassi commented:
“Indeed, what is student heat [see: social heat ]? Is it anything like teen spirit? Or is it, or so I gather, a factor of
compression and agitation of people in crowds? And is it quantifiable? It just might be. But why would any of that be
important or interesting? Perhaps it might even factor into human movement patterns for building designs in
situationist applied unitary urbanism. But any of that doesn't validate or even connect application to sociology or
politics.”
a query to which American electrochemical engineer
Libb Thims replied (comment #42):
“Regarding your question ‘why would any of that be
important or interesting?’, from my point of view
(similar to C.G. Darwin), is that of prediction: someone,
200-300 years from now, will be able to predict whether
or not any given human chemical reaction will occur,
e.g. divorce or 50-years of happy marriage, based on
calculated measures of energy and entropy, just as is
done with smaller chemical reactions. In other words, in
the near future (not likely in our lifetime), people will be
able to choose mates intelligently (20-30% rate of
divorce at the 15-year mark), rather than willy-nilly (43%
divorce rate at the 15-year mark, the current rate).”
In 2011, Irish biochemistry student Ryan Grannell spent
a month researching and blogging about human
chemistry, one of which was entitled “The Predictions of
Human Chemistry”, the opening section of which is
shown adjacent, in which he attempted to argue that
human chemistry is not a science because it does not
meet the falsifiability criterion. Grannell gives the
following synopsis: [16]
“In order to verify Thims theories—that thermodynamic
equations describe and predict aspects of human
relationships—we will need evidence that they are
falsifiable, predictive, and have evidence in favor of
them.”

The opening section to Irish biochemistry student Ryan
Grannell's 2011 blog entry “The Predictions of Human
Chemistry”, in which he attempt to argue that human chemistry
is not a science because it cannot make predictions and hence is
not falsifiable. [16]

Grannell then goes on to question whether or not Étienne Geoffroy was wrong or not in his 1718 affinity theories, but
does note correctly that “in modern Chemistry, the idea of affinities has been superseded by the Helmholtz and Gibbs
free energies” (see: thermal theory of affinity → thermodynamic theory of affinity transition); and does correctly
state:
“Free energy tables can be used to predict what reactions are favorable; I’ve used them myself on various occasions
in my physical chemistry practicals.”
After this, however, Grannell seems to lose focus. At this point, the only question that remains is: are human-human
interactions “chemical reactions” yes or no? If yes, then the methodology of free energy tables can be scaled up to
the prediction of reactions between humans, the logic of which being embedded in the form of what are called
human free energy tables (see: affinity table page, bottom section, to see how this is done); the first prototypes of
this methodology embodied in German polymath Johann Goethe's 1808 human affinity table, with which he used to
write a 36 chapter physical chemistry coded novella called Elective Affinities in which each chapter a certain human
chemical reaction occurs, predetermined by the nature of elective affinities of the interactions (see: Elective
Affinities: Illustrated, Annotated, and Decoded). The 14+ pioneers of “human chemical reaction theory” (Goethe,
Melko, Adler, Steer, Thims, Hirata, Fink, Hwang, Wood, Jorge, Pati, Wallace, Regalla, and Vedula) would answer the
question in the affirmative: that yes human interactions are chemical reactions, in the strict scientific definition of the
matter, and as such can be "predicted". This viewpoint is also corroborated by polls, according to which 66 percent
of people answer “yes” to the question: is love a chemical reaction? (2005 poll). Lastly, to conclude, as of 2002, with
the publication of Robert Sterner and James Elser’s Ecological Stoichiometry textbook, humans are now defined
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specifically as "abstract molecules", with a specific human molecular formula, of which Sterner and Elser giving the
following calculation:
H375,000,000 O132,000,000 C85,700,000 N6,430,000 Ca1,500,000 P1,020,000 S206,000 Na183,000 K177,000
Cl127,000 Mg40,000 Si38,600 Fe2,680 Zn2,110 Cu76 I14 Mn13 F13 Cr7 Se4 Mo3 Co1
and chemical formula about which Sterner and Elser state the following clarification:
“Organisms can [now] be thought of as complex evolved chemical substances that interact with each other and the
abiotic world in a way that resembles a complex, composite, chemical reaction.”
This is the modern view of humans as of 2002. If humans are "molecules" that "react" with each other, via what are
called human chemical reactions, then like all reactions they are governed by Lewis' "universal rule" of reaction
prediction, no exception. Those who would speak of "falsifiability" are simply not grasping the big picture, as Goethe
did two hundred years ago. The problem with attempts to set up predictive experiments so to test the various points
of view the theories would entail, is that human free energy theory is very a very complex subject, one might say the
most advanced and complex subject of all, as is evidenced by the fact that of the 500+ human thermodynamics
pioneers, only about 40 are human free energy theorists, a very rarified niche group, requiring the mastery of the
language of partial differential equations and chemical thermodynamics, not something easily done, a task in and of
itself barricaded by Willard Gibbs' 1876 On the Equilibrium of Heterogeneous Substances, the said-to-be most difficult
to read, digest, and understand scientific treatise of all time.

Quotes
The following are related quotes:
“To foresee or to guide the affinities of each several molecule would be for the
physicist as great a step in advance as it would be for the registrar-general
could he foresee or guide every impulse to wedlock in the United Kingdom.”
— Frederic Myers (1896), Human Personality and its Survival of Bodily Death

“As surely as the astronomer can predict the future state of the heavens, the
sociologist can foresee that process of adaption must go on until in a remote
future it comes to an end in proximate equilibrium.”
— John Fiske (1902), Outlines of Cosmic Philosophy [23]

“The great regularity and predictability with which men will things and the
‘choices’ of men can be predicted by exactly the same techniques we use to
predict other natural phenomena.”
— George Lundberg (1947) on the question of God and free will in a scientific world [28]

“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.”

English chemist and physicist Philip
Ball's 2012 social physics booklet Why
Society is a Complex Matter, wherein
he argues that science that can help to
explain and perhaps even to
"predict"—a term he uses on twentyplus pages—social behavior. [20]

— George Lundberg (1947), Can Science Save Us? (pg. 49)

“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 [24]

“In general, an object in a given force field will, of necessity, behave in a calculable and predictable way. For any
object, whether a stone, a plant, or a human society, force means movement.”
— Mehdi Bazargan (c.1980), note on Thermodynamics of Humans [21]

“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
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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 [25]

“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.”
— Tom Siegfried (2006), A Beautiful Math: John Nash, Game Theory, and the Modern Quest for a Code of Nature [25]

See also
● Physical intelligence
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Pressure
In thermodynamics, pressure is a quantity of tension
whose conjugated extensity is volume, defined as force
per unit surface. [1] A device for measuring pressure is
called the barometer.

History
The basic outline of the concept of "pressure" stems from
Swiss physicist and mathematician Daniel Bernoulli, in his
1738 Hydrodynamica, who described pressure of a gas as
being due to the bombardment of the particles of the wall
of the containing vessel. Bernoulli defined pressure as
follows: [3]
“The weight P holding down the piston in [a given]
position is the same as the weight of the overlying
atmosphere, which we shall designate P in what follows.”

Swiss physicist and mathematician Daniel Bernoulli's 1738
pressure apparatus diagram.

Human systems
The translation and understanding of the standard definition of pressure in systems of human molecules is a very
difficult subject, as is the case with heat, temperature, and volume. Standard atmospheric barometers, for instance,
are not designed or capable of measuring subtle human system pressures, such as to account for phenomena such as
variations in territory densities or high school cafeteria seating distributions of alpha-, beta-, and gamma- males and
females. [2]

See also
● Economic pressure
● Social Pressure
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Pressure volume
work
In thermodynamics, pressure volume
work, or PV work, is the work done when a
body expands outward, typically through
the addition of heat to the body, against
the surrounding atmosphere, quantified by
the measure of the pressure P of the body
multiplied by the change in volume dV :

δW = PdV
whereby upon integration of the definite
integral:

The graphical nature of pressure volume work, signified by the area of region
abcd, was conceived when in the 1830s French physicist Emile Clapeyron began
to use the indicator diagram, invented in 1796 by Scottish engineer James Watt
and his employee John Southern, to quantify the mechanical work of the
steam.

equates to:

W = PΔV = P (Vf – Vi)
whereby the system pressure and initial and final volume give solution to the calculation of pressure volume work.

Derivation
See main: dW = PdV

To derive the equation for pressure volume work, we
start with the standard definition of pressure, loosely
deriving from Dutch-born Swiss physicist Daniel
Bernoulli’s 1738 book Hydrodynamica, as force per unit
area:

whereby

F = PA
We then substitute this into French physicist Gustave
Coriolis' 1829 principle of the transmission of work:

W = Fd

A 2011 derivation overview of pressure volume work, with a
human example application from the 2004 film Mean Girls, by
Libb Thims.

where mechanical work W is equal to the force F moving a point of mass through a unit of distance d, whence we
have:

W = (PA)d

In the case of a geometric body of a piston and cylinder, as shown adjacent, the area A of the cylinder moved
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upwards through a distance d gives the change in the volume V of the working body of steam, whereby the pressure
volume work is thus:

W = PV
or in Neumann notation:

đW = PdV
where the d-crossbar đ derivative signifies that the work in this case is an inexact derivative.

History
The general formulation of pressure volume work was introduced in 1834 by French physicist Emile Clapeyron. [1]
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Preyer, Wilhelm
In science, Wilhelm Preyer (1841-1897) was an English-born German physiologist noted
for []

Overview
In 1880, Preyer, in his Hypotheses Concerning the Origin of Life in Scientific Facts,
outlined, as summarized by William Sidis (1920), the following origin of life theory: [1]
“The earth itself, in the heated state, was itself an immense living organism, from which
all living organisms existing at present are descended; all inorganic matter on the earth
being merely the rejected excretions of the former living earth, while the living
substance came more and more to resemble protoplasm.”
Preyer’s theory is said to be similar to Theodor Fechner’s 1873 theory, i.e. of extending
the idea of life to the whole cosmos (panbioism), and rejecting over-typical organic and
inorganic distinction (or animate and inanimate) that tends to be drawn. In 1904, Ernst
Haeckel, summarized Preyer’s theory, wherein he seems to tend to situate the initiation, start, origin, or name of
“life” to the fiery mass in the formation of the earth, as follows: [2]
“The fiery mass of the forming earth is the gigantic organism, and Preyer gives the name of ‘life’ to its rotatory
movement (or gravitational energy). As it cooled down, the heavier metals (the dead inorganic masses) separated
form it; from the rest of it were formed first simple and afterwards complex carbon-combinations, and finally
albumin and plasm."
(add discussion)

Discussion
Preyer's version of the no-origin theory of life, to note is one of the stepping stones to the defunct theory of life view.
Also, his differentiation of the elements of the earth, i.e. those that went into living matter (organic matter) and
those that went into dead matter (inorganic matter), seems to have some of the flavor of the theory promoted by
Vladimir Vernadsky and his biosphere model origin of life.
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Priestley, Joseph
In science, Joseph Priestley (1733-1804) (IQ:165±|#228) (CR:16) was an English
polymath, a Ranker greatest mind (#283), a greatest chemist ever (#7), a Cattell 1000
(#338), noted for his 1774 theory of phlogiston as the driving force for chemical
reaction—the forerunner, in conceptual form, details aside, according to Leslie
Woodcock (2005), of Gibbs free energy.

Electricity
In 1767, Priestly, noticing an analogy with the inverse square law of gravitational force,
conducted some type of experiment with a charged shell and a small mass, placed
exterior and interior to the shell, and thereby deduced the inverse square law of force
between electric charges, some near two-decades before this would become known,
famously, as Coulomb’s law, via the more publicized 1785, independent, experiments
of Charles Coulomb. [3]

Religion
In 1772, Priestley, in his Institutes of Natural and Revealed Religion, argued against atheism, aiming instead to outline
a combined: theism, materialism, and determinism theory. In 1777, Priestley published his soul theory espousing
Disquisitions Relating to Matter and Spirit: the History of the Philosophical Doctrine Concerning the Origin of the Soul,
and the Nature of Matter; with its Influence on Christianity, Especially with Reflection to the Doctrine of the Preexistence of Christ, wherein, supposedly, he espoused a materialist philosophy, which entailed denial of free will and
the soul (specifically: he denied the materialism of the soul, while simultaneously claiming its existence, in some
way), and argued that there is no mind-body duality. [4] By 1782, over a dozen hostile refutations were published;
Priestley was labeled an atheist. In 1782, an anonymous “Mr. Hammon”, later said to be English chemist-physician
Matthew Turner (Ѻ), or possibly two authors combined, published Answer to Dr. Priestley’s Letters to a Philosophical
Unbeliever (Ѻ), in which he states: “as to the question whether there is such an existent being as an atheist, to put
that out of all manner of doubt, I do declare upon my honor that I am one.” This statement, supposedly, is the first
declaration of an overt or avowed atheist (see: atheism timeline) in Britain. In 1791, Priestley’s London house and
church were burned down by religiously-upset rioters (Ѻ); after which he was forced to flee to America.

Oxygen
In 1774, Priestley discovered oxygen, which he called "dephlogistated air", and attempted to redefine the old
phlogiston theory; in opposition to Lavoisier’s newer caloric theory.

Phlogiston
In 1774 to 1786, Priestley, in his six-volume Experiments and Observations on Different Kinds of Air, published the
results of a number of experiments he conducted on air, that worked to repudiated the last vestiges of four element
theory, in which he attempted to situate his own variant of phlogiston theory. [1] Herein, according to English
chemical thermodynamicist and chemistry historian Leslie Woodcock, Priestley posited phlogiston as the driving force
for chemical reactions; thereby, supposedly, presaging Gibbs by some 200-years, a precursor to Gibbs free energy, in
the following sense, as supposed by Woodcock: [1]
“Every thermodynamic material does indeed have a constitutive state function, (‘phlogiston’?), which can be given a
definition: ‘minus the Gibbs chemical potential of oxygen within the material.’ It has the dimensions of (free) energy
per mole of oxygen, and measures its oxidation propensity. While the antiphlogistonists may have been the first
inorganic chemists, Priestley’s conceptual interpretation of phlogiston was the first attempt at the physical chemistry
of reactions. If phlogiston is regarded as an alternative description of ‘Gibbs free energy,’ the theory appears to be an
intuitively accurate description, as could reasonably be expected at that time, and remains essentially correct today
given its precise thermodynamic definition.”
(add discussion)

Other
Some of Priestley’s other noteworthy accomplishments, according to an overly-enthusiastic Leslie Woodcock,
include: the description of atoms, 40 years before John Dalton; the hypothesis of the division of atoms, 150 years
before Ernest Rutherford; the prediction of black holes, 200 years before Stephen Hawking; the positing of forces
between atoms; 100 years before Johannes van der Waals; discovered photosynthesis and the carbon cycle; among
others. [2]
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Quotes
The following are noted quotes:
“Will is nothing more than a particular case of the general doctrine of association of ideas, and therefore a perfectly
mechanical thing.”
— Joseph Priestley (c.1780) (Ѻ)
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Prigogine, Ilya
In human thermodynamics, Ilya Prigogine (1917-2003) (CR:334|#13) was a Russianborn Belgian chemist and thermodynamicist known for his "far-from-equilibrium"
thermodynamic dissipative structure theory, according to which biological life is argued
to have self-assembled from inorganic non-life through the non-equilbrium
thermodynamic processes of fluctuations and bifurcations. [11]

Overview
The gist of what Prigogine seems to have been after in his decades of work seems to be
captured in the following 1996 quote:
“My colleague Paul Glansdorff and I have investigated the problem as to if the results of
near-equilibrium can be extrapolated to those of far-from-equilibrium situations and
have arrived at a surprising conclusion: Contrary to what happens at equilibrium, or
near equilibrium, systems far from equilibrium do not conform to any minimum
principle that is valid for functions of free energy or entropy production.”
In place of free energy and entropy functions, Prigogine argues that matter acquires new properties when far from
equilibrium in that fluctuations and bifurcations are the norm. [15] Progogine's theory is seeded with and influenced
by philosophy; as such, his theories are often found in writings on philosophical thermodynamics. [1] He has been
described, by Time magazine, as the "poet of thermodynamics". [9] In famous publications, Prigogine's mostreferenced book, co-written with Gregoire Nicolis, is the 1977 Self-Organization in Non-Equilibrium Systems: from
Dissipative Structures to Order through Fluctuations. [10] Progogine was awarded the 1977 Nobel Prize in chemistry
for this theory. [2] He is associated with the Brussels school of thermodynamics, of which his mentor Belgian
mathematician and physicist Théophile de Donder was the founder. Students of Prigogine include Grégoire Nicolis,
Dilip Kondepudi, and Dick Hammond, among others.
In 1954, Prigogine, together with Raymond Defay, published Treatise on Thermodynamics: Based on the Methods
of Gibbs and De Donder. [5] Prigogine's most popular work is the 1984 book Order Out of Chaos, in which he
presented his dissipative structures theory in an easy to understand language, stiched with a number of philosophical
conjectures and anthropomorphic chemical-molecular analogies and phraseologies. Many currently use Progogine's
dissipative structure theory as a cornerstone in theories concerning evolution and human life. In 2004, the Prigogine
Medal, a prize give to one senior and one junior scientist in the field of systems ecology, was established in his honor.
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Religion
Prigogine identifies and or has been categorized as a Jewish scientist. [21] In his
The End of Certainty (pg. 179), Prigogine argues against big bang theory and
“creation ex nihilo”, i.e. creation from nothing, arguing that “an irreversible
process transforming gravitation into matter” seems plausible. (Ѻ) Prigogine
also acknowledges that one of his main inspirations was Henri Bergson and his
“creative evolution”. Prigogine’s religion, in short, is a covert implicitly-coded
theology that argues, in short, a sort of “god through irreversible semiindeterminate fluctuations and bifurcations evolutionary processes”; it is the
classic Trojan horse god theory, i.e. a “Trojan god” slipped into science though a
Prigogine’s theory, in short, is a
thermodynamic ontic opening. This becomes apparent when you find selfidentifying “defacto atheists”, e.g. Philip Moriarty (see: Moriarty-Thims debate, thermodynamics-masquerading Trojan
horse, with Henri Bergson’s creative
#39, etc.), asserting that they are a type of far-from-equilibrium dissipative
evolution inside, thereby letting
structure, which is a god implicit theory. His views, a bit camouflaged by
“spirituality” into the house of science.
nonequilibrium thermodynamics, are a modified Pierre Teilhard bifurcationdivided omega point theory, a god-guided automaton universe, as he says in his 1983 Omni magazine interview with
Robert Tucker (Ѻ), wherein we approach increased spirituality up to each new bifurcation.

Bifurcations and fluctuations
One of Prigogine’s most-cited (219+ times , 2011) papers is his 1976 “Order Through Fluctuations: Self Organization
and Social System,” in which he applied his earlier internal entropy theory:

where entropy variation dS of a body or system is split into two different components, one the the sum of the
entropy exchanges, deS, the subscript 'e' meaning entropy exchanged at the boundary, and two the entropy inside,
diS, the subscript 'i' meaning entropy variation inside or internal to the system, the latter type referring to irreversible
processes, to explain social system change in terms of 'order through fluctuations'. [16] In this paper, which according
to some is said to mark the beginning of “social thermodynamics”, Prigogine is said to model a human as an atom or
group of atoms, and a family as molecule, along the way giving definitions of social entropy, free energy, among
others. [18] This internal entropy model was first outlined in Prigogine's 1945 Study of the Thermodynamics of
Irreversible Phenomenon. [3]
Prigogine theorized that a system can achieve a new
functional and structural order, not only in spite of, but
also because of permanent change. In his social model,
when changes are small or moderate and actors are able
to control them, the system is maintained in a state of
‘stable’ fluctuation (fluctuations below the threshold), but
Schematic of Prigogine's 1976 "dissipative structures" model
when large fluctuations take place and actors cannot
applied to explain social systems. [16]
control them, even a small change can drive the system’s
actors to change function and structures to perceive that a dramatic transformation has occurred. The fluctuations,
supposedly, are quantified by diS and deS differentials, i.e. intern entropy and external entropy changes, triggered at
the actor’s level by human action (micro level). Individual actor’s perceptions, images, and expectations, and other
internal attributes of a given society are said to be quantified by the diS term, whereas the physical and social
environmental factors affecting the social system are said to be the ‘deS’ source of fluctuation. [17]

Education
Prigogine was born the year of the Russian revolution (1917) was also born into a chemistry-educated family. His
father Roman Prigogine was chemical engineer, educated at the Moscow Institute of Technology, who ran a small
successful soap factory, and his brother was a chemist, who became successful in the mining industry. In 1921, four
years after the start of the revolution, the family left Russia, spending a year in Lithuania, then going to Berlin, and
finally settled in Belgium in 1929. Prigogine, following his parent’s and brother’s advice, began his undergraduate
work in chemistry and physics at the Free University of Brussels, also studying philosophy on the side, particularly
Henri Bergson. In 1937, at the age of twenty, Prigogine published three articles: “Essay on Physical Philosophy”, “The
Problem of Determinism”, and “The Evolution”, on the topics of determinism, quantum mechanics, biological
evolution, and time. [13] Prigogine choose Belgian mathematical physicist Theophile de Donder (a student of Henri
Poincare) to be his master’s and doctorate thesis advisor. He completed his dissertation on The Thermodynamics of
Irreversible Phenomena in 1941. [14] Prigogine became a professor at the Free University of Brussels in 1950.

Sociological thermodynamics
See main: Sociological thermodynamics
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In his various works, Progogine has alluded to the idea that his theories apply to sociology and society. In the 1979
article "The Social Thermodynamics of Ilya Prigogine", American chemist and science writer Wil Lepkowski argued
that the nonequilibrium thermodynamics of Prigogine could lead to new ways of understanding social processes. [12]

Classical thermodynamics
See main: Life 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: [6]
“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
Prigogine's 1984 book Order Out of
Fluctuations”, similarly, he again makes a misaligned attempt, i.e. by purposely Chaos, his most popular treatise, in
which he presents a layperson's view
mentioning Helmholtz free energy which is typically used in isothermal
of his theory.
(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: [2]
“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.

Videos
In the first video (8:30), below left, Prigogine discusses his life-long curiosity about time and irreversibility in nature
and physics; in the second video (1:15) center, he discusses his view of chaos as a form of complex order; in the third
video (2:49), he discusses his views on the relation between science and religion:

Evolution
Underlying much of Prigogine’s work was his aim to explain evolution by a new version of thermodynamics of his own
formulation, a mixture of non-equilibrium or convection flow thermodynamics, fluid mechanics, and chaos theory
mathematics. The seeds of this drive seem to trace to French philosopher Henri Bergson and his 1907 book
L'Évolution Créatrice (Creative Evolution). This publication was said to have “inspired” Ilya Prigogine to reconsider the
foundations of thermodynamics work for which he later won the 1977 Nobel Prize in chemistry. [2] In his Nobel
lecture, Prigogine recalled: “since my adolescence, I have read many philosophical texts. I still remember the spell
L'Évolution Créatrice cast on me. More specifically, I felt that some essential message was embedded, still to be made
explicit, in Bergson’s remark: ‘the more deeply we study the nature of time, the better we understand that duration
means invention, creation of forms, continuous elaboration of absolutely new.’” [7] In his 1972 article
“Thermodynamics of Evolution”, to elaborate a bit, Prigogine and associates state: [8]
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“To their credit, there are a few evolutionists (though apparently very few) who recognize the critical nature of the
problem [of the second law] and who are trying to solve it.”
In the years to follow, Prigogine attempted to explain evolution in terms of the abstract conceptions of dissipative
structures, such as Bénard cells, bifurcations, and fluctuations.

Gladyshev | Hierarchical thermodynamics
A competing classical thermodynamics biological evolution theory is the hierarchical thermodynamics theory,
developed in 1977 by Russian physical chemist Georgi Gladyshev. Gladyshev's theory was stimulated into
development (the year Prigogine won the Nobel prize) owing to personal convictions that Progogine's theory was
illogical when applied to the process of biological evolution. Gladyshev sent Prigogine a copy of his theory but
Prigogine rejected it. [4]

Difficulties on theory
The so-called "difficulties on theory" surrounding Prigogine and his overall theory is a rather involved topic of
discussion; a large majority of the scientific-illiterate public swallowing the overall premise of his theory, which is
rather attractive on first, second, and third, etc., pass, hook-line-and-sinker. A few known dissenters, however,
include: Russian physical chemist Georgi Gladyshev (1977):
“Only in a system that is close to equilibrium can the differential of this function of state of the system (entropy) be
considered to be a full one, to an acceptable approximation. However, all the aforesaid is usually underestimated;
therefore, many works [by Prigogine] on nonequilibrium thermodynamics, especially the thermodynamics of systems
that are far from equilibrium, remain a faint ‘future hope.’ Some of these works, I daresay, are mere mathematically
trimmed fantasies useless for real life.”
— Georgi Gladyshev (2001), “The Second Law of Thermodynamics and the Evolution of Living Systems” (Ѻ)

French-born American theoretical physicist Pierre Hohenberg (c.1994), quoted below:
“I don’t know of a single phenomenon [Prigogine] has explained.”
— Pierre Hohenberg (c.1994) [20]

along with Romanian mechanical engineer Adrian Bejan (1995), and American physicist Cosma Shalizi (2010), citing
(Ѻ) Hohenberg. To cite a red flag example, without going into detail, Prigogine, in his 1977 Nobel Lecture, uses the
loaded term "obviously" as follows:
“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’.”
— Ilya Prigogine (1977), Nobel Lecture: “Time, Structure and Fluctuations”

The following argument rule of thumb, given in a 2001 book review by an anon agnostic lawyer, in commentary on
Japanese-born American author George Smith’s 1974 Atheism: the Case Against God, gives cogent insight into the
nature of the red flag usage of the term “obviously” by Prigogine: [19]
“When I was in law school, I learned that one should not use words like "clearly" to bolster an argument. Use of such
words is a dead give-away that the point is anything but clear.”
In Prigogine's case, we would be hard-pressed to find anyone who would deem it clear or obvious that the equation
"F = E – TS" does not describe the functional order of a town?

Quotes
The following are noted quotes:
“The irreversibility of time is the mechanism that brings order out of chaos.”
— Ilya Prigogine (c.1980) (Ѻ)

“The main character of any living system is openness.”
— Ilya Prigogine (c.1980) (Ѻ)
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“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.”
— Ilya Prigogine (c.1981), comment to Daniel Brooks, cited by Roger Lewin (1982), on his Brooks-Wiley theory [22]
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Prigogine entropy
In thermodynamics, Prigogine entropy is an oft-used term referring to the splitting of entropy into two variables, one
being that which is "exchanged" (deS) with the surroundings and the other being a result of "internal" (diS) processes:
[1]

This expression is sometimes referred to as the "Prigogine entropy equation". [2] This equation was formulated by
Belgian thermodynamicist Ilya Prigogine in his 1945 Study of the Thermodynamics of Irreversible Phenomenon. This
new function results, according to Prigogine, because: [3]
(a) The entropy of a system is an extensive property: if the system consists of several parts, the total entropy is equal
to the sum of the entropies of each part.
(b) The change in entropy can be split into two parts: denoting deS as the flow of entropy, due to interactions with
the exterior, and diS the contributions due to changes inside the system.
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In thermodynamics awards, the Prigogine Medal or
“Prigogine Award” is a prize given to researchers in the
field of systems ecology, who tend towards the use of
Prigogine thermodynamics in theory development. [1] The
prize was initiated in 2004 and named after Belgian
chemist Ilya Prigogine, for the influence that his work in
nonequilibrium thermodynamics has had in the
development of ecological systems. The naming of the
Prigogine Medal is based on the logic, according to
Wessex Institute director Argentinean-born English
engineer Carlos Brebbia, that: [2]
“Prigogine’s ideas established the basis for ecological
systems research.”
The award is divided between one senior and one junior recipient. The prize consists of a gold medal and a cash sum
off 10,000 Euros ($12,000 USD) to the senior winner and 5,000 Euros ($6,000 USD) to the junior winner. The
monetary premium has only been awarded for the first couple of recipients. The 2007 winner Robert Ulanowicz, for
example, received only the medal. The two medals are jointly awarded by Siena University, Italy and the Wessex
Institute of Technology, United Kingdom. [3] The face of the Prigogine Medal is pictured adjacent, having what seems
to be a bifurcation point.

List
A listing of winners is shown below: [6]
Year Recipient (senior)

2004

Sven Jørgensen

2005

Enzo Tiezzi

2006

Bernard Patten

Plenary lecture

2007 Robert Ulanowicz
2008 Ioannis Antoniou
2009 Emilio Del Giudice

“The interplay of Quantum Field Theory and Thermodynamics of Irreversible Processes
as a conceptual basis for Biology and Ecosystem Dynamics.”

2010

History
The first prize was awarded to Danish ecologist Sven Jørgensen for his contribution to evolutionary thermodynamics
by his use of the concept of exergy to give a deeper understanding of ecosystem reaction and evolution. In particular,
through his numerous publications, Jørgensen has worked to introduce exergy as a goal function in ecological
models. [4] The 2007 award went to American chemical engineer Robert Ulanowicz for his theories on the
thermodynamics of ecology. The 2008 award when to Ioannis Antoniou, a former PhD student of Prigogine, for his
work in systems ecology. [5]
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Prigogine school
In thermodynamics schools, the Prigogine school refers to the theories and ideas surrounding the work of Belgian
chemist Ilya Prigogine and his so-called "disciples". The Prigogine school, so to speak, is a subset, branch-off, or
precipitate of the Belgian school or rather Brussels school of thermodynamics.
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Further reading
● Prigogine, Ilya. (2003). Is the Future Given? (Prigogine’s school of Non-Equilibrium Physics, pg. 82). World Scientific.
● Luisi, Pier L. (2006). The Emergence of Life: from Chemical Origins to Synthetic Biology (Prigogine school, pg. 107).
Cambridge University Press.
● Ramirez, Rafael, Selsky, John W., Heijden, Kees Van Der. (2010). Business Planning for Turbulent Times (Prigogine
school, pg. 82). Earthscan.

Prigogine’s disciples
In thermodynamics, Prigogine’s disciples refers to people influenced so much so by the work and theories of Belgian
chemist Ilya Prigogine that they are considered his “disciples” or followers. In fact, according to his 2003 obituary
article in Nature, in his lifetime Prigogine “attracted numerous disciples”. [1] The following is example 1982 quote
giving an idea of the reality of this term: [2]
“This interpretation [Rifkin’s] is simplistic in the eye’s of Prigogine’s disciples, one of whom, the philosopher Edgar
Morin, has contemptuously described it as something extracted from the ‘thermodynamic Vulgate’”
Below is another 2008 quote from the Wessex Institute of Technology: [3]
“The Prigogine Medal to honor his memory is awarded annually to a leading scientist in the field of ecological
systems. All recipients so far have been deeply influenced by the work of Prigogine, to the point that they could justly
be called his disciples.”
Ervin Laszlo has been self-described or designated by others as a disciple of Prigogine. Belgian physicist Radu Balescu
states that he had the privilege of being “one of Prigogine’s oldest disciples”. [4] Austrian astrophysicist Erich Jantsch
has been described as “Prigogine’s most famous disciple and interpreter.” [5]

Benard cells
Supposedly, to know if one is a disciple of Prigogine, a reader need only note the significance put on Bénard cell
convection: [6]
“Bénard convection, a sort of whirlpool, is constantly quoted by Prigogine and his disciples.”
Many people, such Chilean philosophers Humberto Maturana and Francisco Varela, are also considered as
“followers” of Prigogine. [7] The following quote gives an example of the use of this term: [8]
“Dissipative structures certainly do exist in nature. The example cited ad nauseam by the followers of Prigogine is the
so-called Bénard cell.”

Others | With disciples
● Sigmund Freud
● Leslie White
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Prigogine-Wiame theory
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In animate thermodynamics, Prigogine-Waime theory, principle, or hypothesis, holds that the thermodynamics of
linear irreversible processes apply to ontogenesis, such that the growth of the organism is a process of continuous
approach of the organism to a final stationary state (adulthood), accompanied by a decrease of the specific rate of
entropy production of the specific dissipation function:
Ψ=q
where q is either heat production and or respiration. [1] The theory was introduced in 1946 by Belgians chemist Ilya
Prigogine and cellular geneticist Jean-Marie Wiame, supposedly, following the 1931 work of Lars Onsager, the
abstract of which is as follows: [2]
“The thermodynamic study of systems in which stationary (non-equilibrium) states were possible, led one of us (I. P.)
to a number of general conclusions. In the present paper these conclusions are summarized and briefly discussed
from a biological standpoint. It appears that the evolution of such systems is towards states with the least production
of entropy (per mass unit) compatible with the conditions imposed. In the case of living matter this corresponds
approximately to states of minimum metabolism. During this evolution the entropy contained in the system may
decrease whilst the heterogenity increases. But this increase in heterogenity can only take place when there is a
decrease in the entropy production, that is an evolution of the metabolism. We are thus led to suggest a
physicochemical interpretation of Lamarchism. Finally we call attention to the fact that the moderation principle of Le
Chatelier-Braun is not limited to equilibrium states.”
Russian biophysicist Alexander Zotin in 1972 asserted that available date for rates of heat production and respiration
in various animals supported the Prigogine-Waime hypothesis.

Spelling
Jean-Marie Wiame's last name is some-times misspelled as "Waime". American anthropologist Richard Adams, for
instance, has promoted the theory in several of his works (1988, 2004), summarizing the principle as follows: [3]
"The Prigogine-Waime principle states that when given boundary conditions prevent the system from reaching
thermodynamic equilibrium (i.e., zero entropy production) the system settles down in …[?]”

See also
● Robert Balmer
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Prigoginean thermodynamics
In thermodynamics, Prigoginean thermodynamics is an oft used synonym for the branch of thermodynamics
developed, during the years 1945 to 1985, by Belgian chemist Ilya Prigogine, of the Brussels school. [1] The essential
outline of Prigoginean thermodynamics, as it is used presently, is contained in the 1955 Introduction to
Thermodynamics of Irreversible Processes and the 1977 Self-Organization in Non-Equilibrium Systems: From
Dissipative Structures to Order Through Fluctuations. [2] Prigoginean thermodynamics is often referred to, in other
synonymous terms, as open systems thermodynamics, thermodynamics of irreversible phenomenon, far-fromequilibrium thermodynamics, non-equilibrium thermodynamics, Prigoginean nonequilibrium thermodynamics,
among others. Subjects include the topics "bifurcations" of "fluctuations".
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Primary field particle
In human chemistry, a primary field particle is a gauge boson, i.e. gluons, photons, W and Z bosons, and gravitons,
that act as force carriers. [1]

See also

● Secondary field particle
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Primordial soup
In science, primordial soup or "primordial ocean" is
amalgamation reference term tending to capture the gist ideas
of Charles Darwin’s 1871 warm pond model and the lightning
origin of life theory, and, in some depictions, the older
meteoroid origin of life theory.

Etymology
The term "primordial soup" was, supposedly, introduced in 1924
by Russian evolution theorist Alexander Oparin. In 1932, English
biochemist (chnopschemist) John Haldane, in his The Causes of
Evolution, Haldane postulated that, some two billion years ago,
something of microscopic size separated from the ‘hot thin
soup’.
Left: A 2012 cartoon of Charles Darwin eating a bowl of
primordial soup and asking the waiter if there is any
archaea in his soup? (Ѻ) Right: a 2012 can of primordial
The following, stemming from American mRNA researcher James soup labeled with the subtitle “lightning bolts not
included”. (Ѻ)

Images

Brown’s homepage (2011), a Campbell’s Soup parody of the
primordial soup model, with humorous instructions for cooking or rather heating: (Ѻ)

(add discussion)

External links
● Primordial soup – Wikipedia.

Primum frigidum
In science, primum frigidum was a hypothetical
elementary substance, conceived by Greek philosopher
Parmenides, which was postulated to be the source of
all cooling or cold in the world. [1] In 1627, Francis
Bacon produced thinking to write about primum
frigidum. Likewise, Pierre Gassendi reasoned that nitre
was primum frigidum. The first exhaustive study of the 1892 dictionary definition of primum frigidum. [3]
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legitimacy of primum frigidum seems to have been done in 1665 by Robert Boyle. [2] From his researches, Boyle
concluded that neither air, nor earth, nor nitre, nor water could be the principle of cold and that a primum frigidum
was an “unwarrantable conceit.” [1]
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Princeton
Department of
Social Physics
In hmolscience, Princeton Department
of Social Physics, or “Princeton social
physics project” (Ѻ), or "social physics
school", in demographics, or "Princeton
school" in general, was a circa 1939 to
1955 social physics and social mechanics
research group ran at the physics
department of Princeton University:
From circa 1945 to 1955, at the Princeton University Physics Department,
American astrophysicist and engineer John Q. Stewart, ran a Rockefeller
Foundation grant-funded social physics and social mechanics applied research
group. [25]

under the organization direction of American astrophysicist and engineer John Q. Stewart with $160,000 (modernterms) grant funding from the Rockefeller Foundation (per approval [and later disapproval] of Warren Weaver).

Overview
The Princeton social physics project is well-summarized well by Princeton Alumni Weekly, in their 1955 “Social
Physics” article on Stewart, as follows: [1]
“In the early phase of their efforts, Professor Stewart and his colleagues in this enterprise confined their efforts to
mass human relationships. They treated large aggregates of individuals as though they were composed of social
molecules, without attempting to analyze the behavior of each molecule. They then attempted to describe
demographic, economic, political, and sociological situations in terms of such physical factors as time, distance, mass,
and numbers of people.”
(add discussion)

Social gravity
In 1939, American astrophysicist and engineer John Q. Stewart began working with various people on developing
Newtonian-like social gravitation "population potential" diagrams and models, to gauge "demographic energy" as he
called it. This seems to have been the precursor to his eventual “Princeton social physics project” as he called it,
centered in various offices of Princeton University.

Inception
In 1950, John Q. Stewart gave the first public announcement of what seem to be the beginnings of his social physics
group: [11]
“A notable little conference was held in Princeton October 12 and 13, 1949, with aid from The Rockefeller
Foundation. Subjects included were mathematics, statistics, physics, astronomy, physiology, sociology, economics
and marketing, philology, and history.”
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In 1951, a Princeton Alumni Weekly excerpt, contained the following wherein Stewart announced that he had
received a three-year Rockefeller foundation study grant: [1]
“As I am going to be the beneficiary of the class’s generosity in providing the Memorial Room, I want to at least
mention the occasion to you. We are having a conference on social physics (I have a Rockefeller Foundation grant for
three years for the study) March 29 and 30 and a number of participants will enjoy the room … At an early stage in
planning the session on natural law, I found support and sympathy from two of the lawyers of the class, namely Ted
Parsons and Dwight Sullivan.”
Princeton alumni Winthrop H. Battles commented on the conference:
“The conference included notables from other universities and organizations, many professors and associate
professors from Princeton, and representatives from other institutions and organizations either associated with
Princeton or in the Princeton area. Some undergraduates were also invited to participate. We were glad that we were
able to provide the meeting place for this important occasion and that one of our class—John Q. in person—is such
an active participant.”
The Princeton Alumni Weekly, that year, was beginning to describe Stewart as the “director of the University’s Social
Physics Project”. [10]

Research team
The Princeton social physics group was organized
by American astrophysicist and engineer John Q.
Stewart (1894-1972). Stewart, in spite of what has
been referred to as the “gravest skepticism” on the
part of some of his contemporaries, a theme
common to this field (see, e.g., Elective Affinities
(enemies), human thermodynamics (objectors),
detractors, Libb Thims (attack), etc.), worked to
assemble the following noted group of social and
physical scientists: sociologist Stuart Dodd (19001975), known for his work in mathematical
sociology and for articles such as his 1951
“Scientific Methods in Human Relations”,
sociologist Raymond Bassett (1904-1956),
chairman of the department of sociology at the
University of New Hampshire, and physicist John
Trimmer (1908-1983), noted for his 1955
"Measurement as a Human Activity", an attempt at
making consciousness-measuring instruments.
One of American physicist Alan Lightman's 1992 set of homework
Among Stewart's team, of interesting note,
problems / discussion questions was based on Princeton student
Zachary Hatch's circa 1991 theory about the thermodynamics
was the great physicist Percy Bridgman (1882underpinnings of the the rise and fall of civilizations; ideas of which
1961), one of the top ten thermodynamicists of
have been produced prior to him by Henry Adams and after him by
the 20th century (known for exactingly and
Thomas Wallace. [13]
methodically-derived Bridgman equations of
thermodynamics), who related to social physics was on of the more outspoken participants at the 1946 Harvard
University "what is life—in terms of physics and chemistry—debate", wherein what has come to be known as the
"Bridgman paradox" resulted, which has been summarized by French-born American physicist Leon Brillouin as
follows: [4]
“How can we compute or even evaluate the entropy of a living being? In order to compute the entropy of a system, it
is necessary to be able to create or to destroy it in a reversible way. We can think of no reversible process by which a
living organism can be created or killed: both birth and death are irreversible processes. There is absolutely no way to
define the change of entropy that takes place in an organism at the moment of death.”
Brillouin defined this as the so-called "paradox of Bridgman", about which we should, in modern terms, compare also
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American physical chemist Martin Goldstein's 1993 entropy of a mouse chapter subsection, which gives led into
modern human free energy theories of human synthesis. [5]

Utility | Aim
The general aim of the Princeton social physics group seems to have been directed at the productive education of
humanities students so that better decision "physical science" grounded decision making might result, whereby
accordingly a more robust society might result. The following quote by Stuart might well capture this vision,
particularly in regards to the education of future leaders, possibly in the same way that Alexander the Great was
educated by Aristotle:
“Statesmen of this and other nations … have embarked upon grandiose undertakings where on physical grounds
failure was predictable, and … failure meant that … people perished in vain.”
(add discussion)

Departmental divide | Issues
In regards to the departmental divide issue (see: two cultures department), the following synopsis is quite telling: [1]
“[Stewart] has irritated the social scientists further by criticizing them for immaturity, lack of imagination and
‘doctrinaire departmentalism’. Overspecialization, he feels, is choking modern scholarship and limiting man’s
communication with his fellows.”
Similarly, as French physicist Serge Galam, who has attempted a similar project in France, reports, in his 2004
“Sociophysics: a Personal Testimony”, such an effort is not without several decade's of resistance and opposition to
the premise of a field in which a person is defined as an atom or a molecule, which comes from someone in France,
the least religious country in the world. [9] This is a problem that is ripe up to the present day, even between very
close department, such as physics and chemical engineering, such as evidenced in the 2009 Moriarty-Thims debate
on entropy being applicable or not applicable to student arrangements; or is evidenced more-so between the
philosophy and anthropology department on thermodynamic questions applied to mind and life in regards to nonreductive materialism theories of emergence that bubbled to the point of legal action in the 2011 Juarrero-Deacon
affair.

Princeton social mechanics |
Early history
Stewart commented in a 1955
interview that for thirty years, he
had “harbored a deep-seated
desire to find some order in the
social sciences comparable to that
in the physical sciences”, which
James Madison
John Witherspoon
Woodrow Wilson
Christopher Hirata
dates his interest in social
(1751-1836)
(1723-1794)
(1856-1924)
(1983-)
mechanics to 1925, which would
have occurred a few years following his education at Princeton, having completed his BS in 1915 and and PhD in 1919
both at Princeton University. Stewart also credits a number of Princeton alumni as having been prototype social
physicists. The early history of social mechanics or social physics, depending on classification scheme, according to
Stewart, dates as far back as 1769 when American political theorist James Madison (1751-1836), the so-called “father
of the constitution” and America’s fourth president, was said to be studying a primitive form of social physics a
Princeton. [6] Madison, as Stewart points out, was a student of Scottish-born American John Witherspoon (17231794) a signatory of the Declaration of Independence and 6th president of Princeton University, who in turn was a
noted interpreter of the political philosophy of French theorist Charles Montesquieu, notable for his “hot climates” /
“cold climates” theory of human behavior, who in turn had been deeply influenced by the celestial mechanics work of
Isaac Newton. Stewart comments on this: [8]
“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.”
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Stewart supports this argument with the following quote from Witherspoon:
“The noble and eminent improvements in the natural philosophy, which have been made since the end of the last
century, have been far from hurting the interests of religion; on the contrary, they have promoted it. Why should it
not be the same with moral philosophy, which is indeed nothing else but the knowledge of human nature? … perhaps
a time may come when men, treating moral philosophy as Newton and his successors have done natural, may arrive
at greater precision.”
This quote, of course, brings to mind the 1808 "moral symbols" theory work of German polymath Johann Goethe,
and also the 1789 "moral movement" theories of British philosopher John Stewart (no relation to John Q. Stewart).
Stewart also credits Woodrow Wilson (1856-1924), another Princetonian, America’s 28th president, as being an early
pioneering thinker in social physics/social mechanics, citing the following quote by Wilson in his writings on the
Constitution: [6]
“[The checks and balances between Congress, the President, and the Supreme Court are] a sort of unconscious copy
of the Newtonian theory of the universe [in which] every free body in the space of the heavens … is kept in its place …
by the attraction of bodies that swing with equal order and precision about it.”

Recent
In 2005, American mathematician, astrophysicist, and former IQ: 225+ child prodigy Christopher Hirata, noted for his
circa 2000 human chemical thermodynamics based article “Physics of Relationships”, written at age 17, consisting of
five parts: (a) thermochemical approach to relationships, (b) complex equilibria of man and women, (c) reaction
kinetics, (d) neutron scattering, and (e) shell model, completed his PhD at Princeton with a dissertation on “Weak
Gravitational Lensing Theory and Data Analysis” at Princeton. [7] This approach by Hirata, however, goes beyond the
simpler "social physics" that Stewart envisioned, the result of the fact that the knowledge tree has grown
considerably, and as such Hirata's discernment is more inline with modern human thermodynamics, human
chemistry, human physics encompassing "hmolscience."

University of Geneva Department of Social Mechanics
Historically, the first university to run an actual social mechanics
department and to teach courses on this subject was Polish
economist Leon Winiarski’s 1894 to 1900s social mechanics school
at the University of Geneva, such as he summarized in his 1990
Paris sociology convention report on "The Teaching of Pure
Economics and Politics of Social Mechanisms in Switzerland" as
follows: [3]
Polish physical social economist Leon Winiarski,

“Turning to the dynamic part of the problem, we gave a definition
who for at least six years (1894-1900), at the
of social-biological energy in two forms: potential (hunger and love) University of Geneva, Switzerland, taught a course
on political economics and social mechanics, based
and kinetic (economic, political, legal, moral, aesthetic, religious,
on the thermodynamics of Rudolf Clausius and the
and scientific). This led us to the principles of thermodynamics,
including the third, the Clausius same time explains the progressive physics of Joseph Lagrange, was the first to pioneer
the "two cultures" teaching method, as he explains
spiritualization any closed social aggregate to show a decrease in
(adjacent) at the 1900 Paris Expo on Social Science
potential. This dissipation of entropy that occurs is the same in the Education.
social world as in the physical world. … All this forms the subject of
a course on social mechanics that we are giving under the title, ‘Economic Bases of Social Science,’ parallel with our
course on pure political economy. In fact, the point of departure of our researches was, as we have shown, pure
political economy, to which we refer all social science, and bring it all back to mechanics.”
Stewart, it seems, was aware of this previous department-founding work by Winiarski.

Two cultures department
See main: Two cultures department

American electrochemical engineer Libb Thims is currently working to found a "two cultures" American university
department thematically similar to both the Winiarski University of Geneva Social Mechanics department and the
Stewart Princeton University Social Physical department, albeit more encompassing, not strictly limited to a
unification of sociology, economics, and physics, but also chemistry, engineering, and all of the humanities.
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Quotes
The following are related quotes:
“Immaturity, lack of imagination, 'doctrinaire departmentalism', and [in particular] overspecialization is choking
modern scholarship and limiting man’s communication with his fellows.”
— John Q. Stewart (1955), on the need for a social physics department, Princeton University [1]

See also
● University of Chicago
● University of California, Berkeley | Lewis school of thermodynamics
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Princeton school of social physics
In schools, Princeton school of social physics, or "Princeton social physics school", refers to the early “social physics”
political science theories, e.g. separation of powers, developed by America's 4th president James Madison, America's
28th president Woodrow Wilson, among others, and the short-lived “Princeton Department of Social Physics”, ran at
Princeton from 1945-1960 under the direction of John Q. Stewart. A few noted Princeton students include Princeton
student Zachary Hatch, and his 1992 theories about the thermodynamics of the rise and fall of civilizations, and
Christopher Hirata, and his 2000 physics of relationships theory. In American demographics and geography sciences,
a spinoff or variant of the Princeton school, via the work of geographer William Warntz, in association with Stewart, is
the so-called “social physics school”, generally focused on demographic gravitation and social gravitation theories.

See also
● Chinese social physics school
● Two cultures synergy

Princeton social physics
In hmolscience, Princeton social physics may refer to
either early Princeton social physics, characterized by
Newtonian mechanics based political economics and
government thinking, spearheaded Declaration signatory
John Witherspoon (1750s) and his religion-free
Newtonian-based moral philosophy predictions, his
student James Madison (1769) and his use of Newtonian
mechanics to construct the constitution, and later
Woodrow Wilson (1912) and Newtonian+Darwinian
political campaign platform; the mid-20th century
Rockefeller-funded “Princeton social physics project” (or
Princeton Department of Social Physics), headed by John
Q. Stewart (1939-1955); or the so-called “social physics
school”, a precipitate of the latter, in geography circles,
via their population potential models, carried forward by
William Warntz (1964-1980s), the latter of which being
only active form of all three branches.

Quotes

In 1769, James Madison, the "father of the US constitution"
was studying a primitive form of "social physics" at Princeton,
influenced via his mentor John Witherspoon (his mentor being
Charles Montesquieu), and his Newtonian moral philosophy
theories, which marks the start of Princeton social physics, a
program that was carried through, intermittently, into the
mid-20th century (although dormant presently).

The following are example quotes:
“During the year 1951 the Princeton social physics project was hosted in two conferences and benefited by attention
and criticism from authorities in the following fields: administration, advertising, anthropology, astronomy, biology,
business, chemistry, city planning, demography, economics and econometrics, …”
— John Q. Stewart (1952), “A Basis for Social Physics” [1]
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Princip, Gavrilo
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In hmolscience, Gavrilo Princip (1894-1918) was a Bosnian Serbian and member of the
terrorist organization Black Hand who at the age of nineteen, sometime shortly before
11AM on June 28, 1914, shot and killed Austro-Hungarian Archduke Franz Ferdinand,
an act which set off a chain reaction resulting in WWI and WWII, embroiling nearly the
entire world, at the end of which, in 1945, thirty-one years later, 100 million casualties
resulted. [1]

Human catalyst
American chemical engineer Scott Fogler, in his 1992 Elements of Chemical Reaction
Engineering, argues that a person who starts a riot and then ducks out before things get
violent would be an example of a human catalyst: [2]
“A catalyst is a substance that affects the rate of a reaction but emerges from the
process unchanged. A man inciting a mob to riot and then ducking out before the tanks
roll in can be regarded as a catalyst.”
In this sense, we might be inclined to think of Princip as the catalyst to the followup coupled reactions of the WWI
reaction and the WWII reaction. A catalyst, however, in a typical sense, is considered as something that emerges
from the process unchanged. Princip was, however, was captured and died four years later in prison.

Quotes
The following are related quotes:
“There is no need to carry me to another prison. My life is already ebbing away. I suggest that you nail me to a cross
and burn me alive. My flaming body will be a torch to light my people on their path to freedom.”
— Gavrilo Princip (1914), said to prison warden on being moved to another prison (Ѻ)

See also
● War thermodynamics
● Tipping point
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In famous publications, Principia (TR=47), or The Mathematical
Principles of Natural Philosophy, is 1686 publication, of the power
center of knowledge type, by English physicist Isaac Newton,
which laid out the laws of motion: first law of motion, second law
of motion, and third law of motion.

Hooke
On reading Newton’s Principia, English physicist-philosopher and
inventor Robert Hooke is said to have claimed that the idea of an
inverse square law for gravitation had been stolen from him.
Hooke, supposedly, did have such an idea independent of Newton
and also realized that an object falling towards the earth had the
same motion as earth falling towards the sun. Hooke’s lack of
mathematical ability, however, was, supposedly, was what
hindered his claim to fame. Upon hearing this accusation, Newton,
promptly removed all mention of Hooke from the Principia, and
refused to have anything to do with the Royal Society, Hooke’s
English physicist Isaac Newton's 1686 Principia, the
employer, agreeing to become president only after Hooke’s death most famous and venerated publication in all of
science.
in 1703. When Newton did become president, Hooke’s portrait
hanging in the Royal Society mysteriously disappeared. [5] The
inference here being that the reason that no pictures of Hooke exist in modern times, is the result of Newton.

Other
In 1834, Scottish engineer William Rankine, at age 14, was given a copy of Newton’s Principia, in Latin, by his father,
which he subsequently absorbed, thus laying the foundation of his knowledge in higher mathematics, dynamics, and
physics. [1] In 1989, American physical economics historian Philip Mirowski, in his More Heat Than Light, pole vaults
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, to supposition the
general argument that the physicists and economists copied from each other, or that Newton copied the laws of
motion from the economists, or something along these lines. [2]

Social Principias
A number of so-called "social Newtons" have been credited with attempts to emulate Newton and to pen out Social
Principias, so to say, or Mathematical Principles of Natural Philosophy of the Social Sciences, or something along these
lines. An early reference to a social Newton is the work of French philosopher Charles Fourier, namely his 1808 The
Theory of the Four Movement, which contains his views of the world in general, and his 1822 The Association of
Domestic and Agricultural Economy, which contains his special views of the social system. [1] Moritz Kaufmann
describes Fourier as follows: [1]
“In order to judge of his system it is necessary to note one or two salient points in his conception of the constitution
of man and the universe. Happiness he acknowledges is ‘our being's end and aim’; and the only true science which
leads to its attainment is sociology. As the doctrine of the material movements in the universe has been fixed by
Newton's discoveries, so too the laws which regulate the movements in the social world must first be ascertained
before we can hope to render mankind happy. To become such a social Newton was undoubtedly Fourier's ambition,
and this is the fundamental law of his social Principia.”

References
1. Kurrer, Karl-Eugen. (2012). The History of the Theory of Structure: from Arch Analysis to Computational Mechanics
(§:Rankine, pgs. 758-59). Wiley.
2. (a) Hessen, Boris. (1931). “The Socio-Economic Roots of Newton’s Mechanics” (Russian) (English: pdf) Publisher.
(b) Hessen, Boris. (1931). “The Social and Economic Roots of Newton’s Principia” (abs); in: The Social and Economic
Roots of the Scientific Revolution, Boston Studies in the Philosophy of Science, 278(2009), 41-101.
(c) Mirowski, Philip. (1989). More Heat than Light: Economics as Social Physics, Physics as Nature’s Economics
(triangle, pg. 108). Cambridge University Press.

See also
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Principia of thermodynamics
In thermodynamics, the Principia of thermodynamics is an oft-quoted term generally referring to American engineer
Willard Gibbs’ 1876 On the Equilibrium of Heterogeneous Substances. [1] The tribute is used in the sense that Gibbs’
300-page Equilibrium treatise, containing exactly 700-equations, is the mark of scientific excellence, in
thermodynamics, just as is English physicist Isaac Newton’s 1687 Mathematical Principles of Natural Philosophy
(Philosophiae Naturalis Principia Mathematica), in physics.

Etymology
Science writers Bill Bryson (2003) and William Cropper (2004) both state that Gibbs’ Equilibrium treatise “has been
called” the Principia of thermodynamics. [2] The tribute seems to trace to the 1925 article “Influence of J. Willard
Gibbs” by Irish physical chemist Frederick Donnan who stated: [3]
“Nothing in the history of science is more remarkable than the way in which Gibbs in 1878 provided the
electrochemical science of the succeeding generation with its thermodynamic Principia.”

Other
In a short 2006 article “Science as Drama”, American philosopher-historian Robert Crease states that William
Thomson and Peter Tait’s 1867 Treatise on Natural Philosophy is the “Principia of thermodynamics”. [4] This,
however, seems to be an uneducated dart throw, off-target. The only other publication that may compete for the
title of thermodynamics' Principia would be German physicist Rudolf Clausius' 1865 textbook Mechanical Theory of
Heat, upon which Gibbs built his Equilibrium. Clausius' textbook, however, is collection of nine separate memoirs,
published in various journals, during period 1850-65, which slowly formed into a unified textbook by 1875, the year
of the second updated, ordered, and amended edition.
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Principle
In science, a principle is a general statement, unproved, but justified a posteriori by verification of its consequences.
[1] In loose terms a principle is a theory that has solidified to a good amount. In the 19th centuries, the first law and
second law were referred to as the first main principle and second main principle.

See also
● Zeilinger’s principle
● Principle of inertia
● Maximum entropy principle
● Principle of the transmission of work
● Principle of elementary disorder
● Carnot’s principle
● Le Chatelier’s principle
● Principle of substance stability
● Landauer’s principle

References
1. Perrot, Pierre. (1998). A to Z of Thermodynamics (principle, pg. 247-48). Oxford: Oxford University Press.

Principle of continuity

3954

Hmolpedia

In science, the principle of continuity, or doctrine of
continuity, posits that that there is some form of
continuity of existence or "continuity of the interconversion of the forces" that give rise to the motion
throughout the universe, in relation to termination of the
movement or existence of a person, according to the laws
of modern physical science.

History
The term "continuity", supposedly, derives from Welsh
physicist William Grove's 1846 book The Correlation of
the Physical Forces. [4] In the original sense of the term
“continuity” may be possibly found in the following 1842
lecture extract of Grove, and the premise that force is
conserved or that there is a continuity among the
operations of the following physical phenomenon that
exists throughout the universe:

Great Principle of all we see,
Thou endless Continuity!
By thee are all our angles gently rounded,
Our misfits are by thee adjusted,
And as I still in thee have trusted,
So let my methods never be confounded!
O never may direct Creation
Breach in upon my contemplation,
Still may the causal chain ascending,
Appear unbroken and unending,
And where the chain is best to sight
Let viewless fancies guide my darkling flight
Through aeon-haunted worlds, in order infinite.
The third stanza of Scottish physicist James Maxwell's last
dying poem, which references Scottish physicist Peter Tait and
Balfour Stewart's 1875 principle of continuity, which he was
wrestling with at the time, summarizing his views on life and
death in the context of the modern physical science. [3]

“Physical science treats of matter, and what I shall tonight term its affections; namely, attraction, motion, heat, light, electricity, magnetism, chemical-affinity. When these
re-act upon matter, they constitute forces. The present tendency of theory seems to lead to the opinion that all these
affections are resolvable into one, namely, motion: however, should the theories on these subjects be ultimately so
effectually generalized as to become laws, they cannot avoid the necessity for retaining different names for these
different affections; or, as they would then be called, different modes of motion. Each force is definitely and
equivalently convertible into any other and that where experiment does not give the full equivalent, it is because the
initial force has been dissipated, not lost, by conversion into other unrecognized forces. The equivalent is the limit
never practically reached.”
In other words, "continuity" seems to imply or be synonymous or shorthand for "inter-conversion of forces".
Whatever the case, Grove's The Correlation of the Physical Forces was referenced as the basis of Scottish physicists
Peter Tait and Balfour Stewart's usage of the term in respect to their so-called "principle of continuity", with which
the attempted to explain death in the guise of a mixture of modern physical science and religion. The Tait-Stewart
version of the "continuity", as contrasted with the original Grove version, to note, seems to have been bowdlerized to
some extent, expunging parts not amenable to certain Christian dogma. In short, Tait and Stewart, attempted to
outline a type of physics-based afterlife theory, which they presented "anonymously" in their 1875 book The Unseen
Universe: or Speculations of a Future State. The book was a sort of precipitate theory or reactionary derivative of the
1874 BAAS Tyndall-Stewart-Tait debate on the overlap of modern physical science and religion. [1]
A laymanized version of the principle of continuity was presented in fictional form in the followup 1878 novel
Paradoxical Philosophy: a Sequel to the Unseen Universe, followed by discussion of the implications of these ideas by
Scottish physisict James Maxwell in his 1878 review article “Paradoxical Philosophy”, wherein he alludes to the idea
of the paradoxical philosopher, all of which was summed up in his last and final dying poem “A Paradoxical Ode” (see
above excerpt). [2]
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Principle of elementary disorder
In thermodynamics, principle of elementary disorder, “elementary disorder hypothesis” or “Boltzmann’s orderdisorder principle” (Schrodinger, 1944), states that actual order-disorder positional and vibrational micro-states
achievable by the atoms and molecules of physical systems, correspondent to the macro-state satisfaction of the
second law of thermodynamics, in that "the principle of the growth of entropy will be satisfied in every direction".
[1][5]
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Overview
The principle of elementary disorder, according to American mechanical engineer Joseph Klein (1910), was
introduced by German physicist Max Planck, beginning in about 1899, based on the macro-state conception of molarorder and molar-disorder of Austrian physicist Ludwig Boltzmann, as found in his 1896 Lectures on Gas Theory. [2] In
1900, the term "principle of disorder" is first used by Planck. [3] In 1901, Planck gave the following outline his
elementary disorder principle, in relation to the radiation energy emitted by the energy elements of a black body: [4]
“Entropy depends on disorder and this disorder, according to the electromagnetic theory of radiation for the
monochromatic vibrations of a resonator when situated in a permanent stationary radiation field, depends on the
irregularity with which it constantly changes its amplitude and phase, provided one considers time intervals large
compared to the time of one vibration but small compared to the duration of a measurement. If amplitude and phase
both remained absolutely constant, which means completely homogeneous vibrations, no entropy could exist and
the vibrational energy would have to be completely free to be converted into work.”
The principle was given great emphasis by Planck in his 1906 Warmestrahlung (Heat Radiation) and in other writings
on irreversibility up until 1914.
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Principle of increasing entropy
In thermodynamics, the principle of increasing entropy or principle of entropy increase is an oft-used synonym for
the second law of thermodynamics, or second main principle, referring to the idea that all real processes occurring in
a system will occur such that an increase in the entropy of the system results, which is a mathematical way of saying,
loosely, that more heat (or specifically the state quantity of heat divided by temperature Q/T, i.e. entropy) went into
the system than went out, meaning that part of the heat was converted into the work in the irreversible repositioning
of the particles of the system at the end of the heat cycle. [1] The principle of increasing entropy is said to be
contained in the Clausius inequality. [2]

See also
● Surroundings entropy increase
● Entropy consumption
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In science, principle of inertia, or sometimes called "Galileo's
principle", is the view that in nature there are two states of
existence of position of bodies: being at rest or moving uniformly,
which are to be treated as being the same. [1] The principle of
inertia implies, said another way, that a body moving on a
frictionless level surface will continue in the same direction forever
at a constant speed unless disturbed.

History
In 322BC, Aristotle outlined a now defunct precursor model that
impressed force (vis impressa), or some other deus ex machina, was
needed to ensure that motion is conserved.
In circa 1500, Italian polymath Leonardo Da Vinci, in one of the
notes of his Codex Atlanticus (1478-1519), outlined the principle of
inertia as follows: [4]
“Every motion will keep its course rectilinearly as long as the nature
of the violence impressed by its motor will last in it.”

A principle of inertia stylized type of political
physics humor, in reference to Newt Gingrich’s
motivations and driving forces, which, according to
Chan Lowe (2012), are self-aggrandizement and
satisfaction. (Ѻ)

Da Vinci does not say, however, say whether such ‘impulse’ [violenzia] dies out by itself, or by the action of external
resisting forces. In 1585, Giovanni Battista Benedetti was more explicit on the issue, and discussed the persistence of
the speed of a body, even when the causes that have produced that speed to come to an end—and to assign to the
force the rule of giving rise to acceleration. In circa 1600, Italian physicist Galileo Galilei (1564-1642) is said to have
read and been inspired by Benedetti’s work and to have went on to expand on it into the formulation of the principle
of inertia, namely that a body, once set in motion, maintains its velocity if the resultant of the forces applied to it—
both acting and resisting (typically friction)—is zero. Galileo is said to have derived this principle by his studies of balls
rolling down and then up again inclined planes, expanded to infinity. Galileo’s inertia model, supposedly, overthrew
the older impressed force model of Aristotle. In 1687, Isaac Newton, in his Principia, stated the principle of inertia as
follows:
"The vis insita, or innate force of matter, is a power of resisting by which every body, as much as in it lies, endeavors
to preserve its present state, whether it be of rest or of moving uniformly forward in a straight line."
"Unless acted upon by a net unbalanced force, an object will maintain a constant velocity."
(add discussion)

Psychodynamics
In psychodynamics, the principle of inertia, or “Freud’s principle of inertia”, is a tendency for the leveling of
excitation to be reduced to zero. [2] The principle of inertia, in the view of English developmental psychologist John
Bowlby, seems to trace to Austrian psychologist Sigmund Freud’s 1915 publication “Instincts and their Vicissitudes”,
where Freud states: [3]
“By the pressure of an instinct, we understand its motor factor the amount of force or the measure of the demand
for work which it represents. The aim of an instinct is in every instance satisfaction, which can only be obtained by
removing the state of the stimulation at the source of … the object of an instinct is the thing in regard to which or
through which the instinct is able to achieve its aim.”
(add discussion)
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● Inertia – Wikipedia.
● Theory of impetus – Wikipedia.

Principle of maximum entropy production
In thermodynamics, the principle of maximum entropy production states that irreversible processes proceed in a
direction in which the maximum amount of entropy is produced or that in which entropy production is greatest. [1]

History
The principle is said to trace to the work of American physicist Edwin Jaynes and his attempt to formulate a statistical
thermodynamics interpretation of American electrical engineer Claude Shannon’s 1948 theory of information
transmission. [2]

Open systems
German biogeochemist Axel Kleidon, a promoter of the theory, defines the principle of maximum entropy production
as a theorem which postulates that the steady state of open thermodynamic systems with sufficient degrees of
freedom are maintained in a state at which the production of entropy is maximized given the constraints of the
system. The papers of French environmental physicist Roderick Dewar are supposedly representative of this
perspective. [4]

Acronyms
See also: MaxEnt school

The acronym MEP is frequently used, short for Maximum Entropy Production, when referring to this subject. The
term ‘law of maximum entropy production’ is popularized in the 1988 theory of Rod Swenson, who uses the term
LMEP. Others use the term MEPP as short for ‘maximum entropy production principle’. [3]

Difficulties on theory
The concept of maximum entropy production as a guiding rule in the universe or in biology is generally considered as
a fringe subject, generally considered to have little validity; but nevertheless is a subject that people write articles on
in attempts to theorize further on it. Most, however, consider the so-called ‘principle’ generally invalid for chemistry,
and hence for biology, in on the premise that rates of reactions are governed by activation energy and Gibbs free
energy, not by the rate of entropy production. [1] A general rule-of-thumb, concerning so-called principles or theories
of thermodynamics is that any such conception that bases its premise or has connection to the work of Claude
Shannon is invalid and not a thermodynamic subject. [5]
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In hierarchical thermodynamics, the principle of
substance stability describes the tendency of
natural systems to seek local and general
equilibria at all temporal and structural levels of
orgnaizational matter. [1] It establishes a
predominant direction of stable and unstable
atomic and molecular movements between
hierarchies. The principle of substance stability
was formulated by Russian physical chemist
Georgi Gladyshev in 1978. [2]

Statement of principle
In concise form, the "principle of substance
stability" states that:
"During the formation or self-assembly of the
most thermodynamically stable structures at the
highest hierarchical level (j), e.g., the
supramolecular level, Nature, in accordance with
the second law, spontaneously uses
predominantly the least thermodynamically
stable structures available from a given local part
of the biological system, belonging to a lower
level, i.e. molecular level (j-1), and incorporates
these unstable structures into next higher level,
i.e. supramolecular level (j)."
In short, the principle of substance stability argues that each subsystem of the biosphere evolves according to its
thermodynamic tendency to seek a free energy minimum during each evolution cycle.

Atomic evolution viewpoint
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-im (intermolecular) and higher order components, but
also owing to the G-j at (atomic) component (as well as to other components not considered here).” 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. In application, american chemical engineer Libb Thims' 2005 molecular evolution table, according to
Gladyshev, shows that the composition variation of chemical elements (atoms) during evolution that corresponds to
“the principle of substance stability”. The same situation, according to Gladyshev, should be found with the variation
of isotope concentration of elements during ontogenesis and phylogenesis. [3]

Sociological applications
In the sphere of sociology, with reference to family ties and their relation to society, according to Gladyshev, the
principle of substance stability operates in social hierarchies. [1] In a generalized social matrix, one can visualize the
substance, considered as an elementary structure, of any “inside” social hierarchy being defined as an understructure
hierarchy, e.g. a hierarchy of organisms, groups of organisms, etc. To cite one example, the stronger the love and
mutual understanding between a couple, i.e. the understructure hierarchy, the less time they spend “outside” the
family, i.e. the “over-structure hierarchy”. Marriage partners in types of stable relationships will not have the desire
or impetus to seek external interaction and bonding as compared to less stable couples. Furthermore, according to
Gladyshev, the principle of substance stability corresponds with the well-known rules of maintenance of stabilities of
parties, unions, states, and nations, as personified by the age-old social management custom of “divide and rule”, in
which higher hierarchies have fewer but more powerful and stable members. [1]

Wealth hierarchies and country hierarchies
In human economic wealth hierarchies, where social class tends to be stratified, from lower class, middle class, upper
class, to millionaires, to billionaires, the principle of substance may explain the movements between the hierarchies
as well as movement of people between the hierarchies of countries. In America, for instance, 80 percent of
millionaires are first-generation affluent, meaning that eight out of every ten millionaires in American came from a
lower class or lower hierarchy. [4] Moreover, this trend seems to extend through time. Over one-hundred years ago,
for instance, in The American Economy, Stanley Lebergott reviews a study conducted in 1892 of 4,047 American
millionaires. He reports that 84 percent “were nouveau riche, having reached the top without the benefit of inherited
wealth.” Likewise, regarding ethnicity, and cross-latitudinal migrations of people between hierarchies of countries, it
is found that majority of newly-made millionaires in the most stable or highest hierarchy country, i.e. the United
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States, came from one of the least stable or lowest hierarchy countries, namely Russia an economic system that
recently fell-apart, as the table shown above indicates. [5] These trends can be understood in terms of movements of
human molecules between stability hierarchies. [3]
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Principle of the equivalence of
transformations
In thermodynamics, the principle of the equivalence of
transformations states that the combined value of all the
transformations of a given body (or system), symbolized by a number
N, is equal to the negative of the integral of the equivalence-values
entering or leaving the body:

where dQ is an element of heat, whereby any heat withdrawn from
the body is to be considered as an imparted negative quantity of heat;
the integral is extended over the whole quantity Q; T is the absolute
temperature, and N is the equivalence-value of all uncompensated
transformations involved in a cyclical process. [1] The principle of the
equivalence of transformations is an alternative formulation of the
2010 tattoo of the 1856 formulation of the
second main principle or second law of thermodynamics.
principle of the equivalence of

N | Symbol

transformations, using the 1875 inexact
differential notation δ of German physicist
Carl Neumann, on the forearm of a newly
graduated philosophy student Ivanka. [6]

Clausius, to note, gives a lengthy asterisked footnote concerning the
‘uncompensated transformations’ to which N refers, but never gives N
a name. [2] The basic rule, he presents, is that N equates to zero for a reversible process and has a numerical value
for non reversible processes.

Two fundamental theorems
In his followup 1856 fifth memoir “On the Application of the Mechanical Theory of Heat to the Steam Engine”,
Clausius gave N the name "equivalence-value of all uncompensated transformations" and would defined the two
fundamental theorems "which hold good in every cyclical process”, i.e. the first and second laws of thermodynamics
(first main principle and second main principle), by the following two equations: [4]

where A is the thermal equivalent of the unit of work, and W is the external work performed during the cyclical
process, Q signifies the heat imparted to the changeable body during a cyclical process, and dQ an element of the
same heat, whereby any heat withdrawn from the body is to be considered as an imparted negative quantity of heat,
and the integral is to be extended over the whole quantity of Q.

Temperature

3960

Hmolpedia

In its first formulation, as presented in his 1854 article, to note, Clausius defined his equivalence of transformation
principle as:

wherein after he went into discussion to show that τ (tau) must be the absolute temperature T.

History
The principle of the equivalence of transformations was first formulated by German physicist Rudolf Clausius in his
1854 article “On a Modified Form of the Second Fundamental Theorem in the Mechanical Theory of Heat”. [1] The
article was reprinted verbatim as ‘memoir four’ to his first edition 1865 textbook The Mechanical Theory of Heat and
then rewritten as ‘chapter four’ to his second edition 1875 textbook. [3]

See also
● Transformational content
● Transformation-equivalents
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equation, by Clausius) before –N even represented entropy. I’m not a physics or math major, I’m a female philosophy
person. I really do love physics, though, and I’m about to leave my home country and all my undergrad friends behind
and go to do my MSc at the London School of Economics. So the sentiment behind this is that now, after undergrad,
we begin to disseminate. Entropy. It’s also a great boyfriend filtration system: ‘Can I have your number?, Wait, what’s
this mean?, Um … I don’t know?, Too bad, you were cute (walk off).” (Ivanka, circa 02 May 2010).
(b) Zimmer, Carl. (2010). “Graduating into Entropy”, Discover Magazine Blog, May 02.

Principle of the transmission of work
In physics, the principle of the transmission of work, or "work transmission principle", states that the movement of a
material point defines work as the product of the component of force acting on a material point multiplied by the
distance of space traveled by the point, i.e. that work equals force time distance:

History
The principle seems to have been first introduced explicitly in the 1829 by French physicist Gustave Coriolis in his
Calculation of the Effect of Machines. [1] The result of Coriolis principle, wherein he gives a lengthy derivation using
trigonometric force components and distance components, is that work equals force time distance. He derives this
assuming that a principle of the conservation of vis viva exists; in a sense, that kinetic energy can be transferred into
work.

Quotes
The following are related quotes:
“Every force tends to give motion to the body on which it acts; but it may be prevented from doing so by other
opposing forces, so that equilibrium results, and the body remains at rest. In this case the force performs no work.
But as soon as the body moves under the influence of the force, work is performed.”
— Rudolf Clausius (1875), “Mathematical Introduction”
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their Evaluation (Du Calcul de l'effet des Machines, ou Considérations sur l'emploi des Moteurs et sur Leur Evaluation).
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Prioreschi, Plinio
In hmolscience, Plinio Prioreschi (c.1924-) is an Italian physician noted, in cessation
thermodynamics, for his 1990 discussion on thermodynamic irreversibility and death.

Overview
In 1990, Prioreschi, in his A History of Human Responses to Death, devoted his first
chapter to a discussion on whether or not death is reversible, in a thermodynamic
sense, on the logic that: [1]
“The second law of thermodynamics tells us that eventually everything must decay and
die, but it does not set any immediate limit to the span of existence.”
Prioreschi’s argument seems cogent, to a good degree. He states that death is defined
as the cessation of life; but then notes that we also use this term when referring to
inanimate objects, such as in the 'death of a star'. In this direction, he suggests that
death could be defined as a sufficient degree of change in the direction of a loss of
function and notes that the directionality of change, on a global scale, is always goes in the direction indicated by the
second law of thermodynamics, or “in the direction of disorder and decay”, as Prioreschi puts it; whereby a modern
definition of death could be “change beyond a certain limit or sufficient deterioration”. He then states that we must
further modify this to state that death should be re-defined according to the logic of thermodynamic irreversibility,
wherein death would be defined as: “sufficient irreversible deterioration”; noting that people can be restored to life,
e.g. resuscitation after cardiac arrest. He goes on to discuss this in terms of entropy increase.

Image
The photo is a possible image of Plinio Prioreschi from Open Library. [2]

Education
Prioreschi completed his MD (1954) at the University of Pavia, Italy, and his PhD (1961) in experimental medicine at
the University of Montreal. From 1967 to 1970, Prioreschi was a professor of pharmacology and medicine at
Creighton University, School of Dentistry.

References
1. Prioreschi, Plinio. (1990). A History of Human Responses to Death: Mythologies, Rituals, and Ethics (ch. 1: Man and
Death: the second law, pgs. 3-36; entropy, pgs. 434, 70). Mellen.
2. Plinio Prioreschi – OpenLibrary.org.

External links
● Prioreschi, Plinio – WorldCat Identities.
● Plinio Prioreschi (about) – History-Medicine.com.

Prison
In terminology, prison is facility where inmates are physically confined, as part of a sentence, resulting from
determined criminal activity.

Social physics
In the 19th century, Florence Nightingale attempted to reform prison system methodologies under the guise of social
physics. (Ѻ) In 1952, English physicist Vera Daniel, in his “Physical Principles in Human Cooperation”, outlined an
atomic theory based order-disorder model of how inmates in prison can cooperate in groups. [1] In 2010, American
justice systems professor Curtis Blakely began publishing a number of articles on the physics of prison systems,
people viewed as particles. [2]
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Pritchett, Henry
In human chemistry, Henry Pritchett (1857-1939) was an American astronomer and
college president (MIT, 1900-1907) noted for his 1906 vicarious call for the
development of a science able to predict or speculate on human chemical reactions
(see: theory) so as to facilitate the counceled guidance and or placement of students,
according to his or her own unique nature, in college, particularly in regards to going to
a large or small college, and comments that he had conducted an experiment along
these lines with his own sons.

Overview
In 1906, at the 21st annual meeting of the New England Association of Colleges and
Preparatory Schools, toward the end of a two-hour topic focus discussion on the
subject of “Small vs. Large Colleges”—stemming back to Greek philosopher Plato’s
dialogue on the question of how large a state should be, wherein Socrates responded
with “as large as is consistent with unity” (see also: Dunbar number)—Pritchett told
that he had conducted an experiment of sorts with his own two sons, sending one to a
small college, the other to a large college, during the course of which he queried each as to social network count and
also speculated on the need or desire to have a human chemical reaction technology able to predict the suitableness
of each prospective college student, in regards to course towards large or small colleges, based on his or her
individual nature. The full statement of which, after introduction by association president William DeWitt Hyde, is as
follows: [1]
The President [William DeWitt Hyde]:
“President Pritchett has assumed a fatherly relation over all institutions, large and small, and from his point of
observation we shall be glad to have some contribution to this discussion.”
President Henry S. Pritchett, of the Massachusetts Institute of Technology:
“Mr. President, I had meant to be only a listener here, and I have been much interested in the discussion of this
matter which has been had so far. My own correspondence with educational institutions for the last six months has
led me to understand that each American college is a peculiar institution. The president of each one of these
institutions has carefully explained to me by letter that this was true. As long as this is true, it naturally follows that
wherever a man may go he will find a certain environment which has its peculiar advantages and its peculiar
opportunities. In the Institute of Technology the matter of numbers does not enter in the same way in which it enters
in the ordinary large college. Although it has some 1,500 students, what is called the entering class is thrown much
together. After the men begin to differentiate, they separate into 13 courses, so that the men who may take, let us
say, marine engineering, are thrown naturally together. In this case we have here a natural grouping of students.
Since you have been so good, however, as to refer to my fatherly relation, I may say that I have as a father tried
two practical experiments in this way, which is one of the attractions of being a father. I sent one boy to a small
college, one of the old colleges, Hamilton, which I think might well be selected as a type of a small college. I sent a
second boy, who was preparing to be an engineer, to take his college course at Harvard.”
In modern human chemical reaction theory formulation, the following might well depict the mechanism of these two
separate reaction experiments:
Experiment A

Experiment B
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where SA and SB are sons A and B, CS and CL are the small college (Hamilton) and large college (Harvard), SA≡CS and
SB≡CL are the encounter complexes (see: collision theory), one might say, and SAm and SBm are the modified "adult"
sons after finishing college, respectively. Pritchett continues:
“I was somewhat interested to see how this matter of social relation worked itself out. The result of this practical
experiment was this: The boy who went to a small college joined a fraternity, in which he found 12 or 15 men who
became his close intimates, and with whom almost all his friendships were contracted. He knew the 100 other men in
the college, or the 125 other men, but apparently knew them only as a man knows another student passing him day
by day. I had the other boy sit down a few evenings ago, and, taking the Harvard catalogue, make out a statement of
the number of men whom he knew intimately, the number of men whom he knew fairly well, and the number of men
with whom he had a speaking acquaintance. He made out that he knew 115 men well, that he knew 225 men fairly
well, that he had a speaking acquaintance with 300.
The fact is, where you discuss this problem of the relative advantages of a small and a large college, you are
making use of that interesting intellectual process which is known in algebra as the solving of indeterminate forms.
This does not mean equations that cannot be determined, but equations that have an infinite number of solutions. In
a word, you are discussing a question to which there is no definite answer.

There are men who would be better off in a small village than in a large town, if you had some
sort of human chemical reaction to determine in advance which man's nature was suited to the
smaller place and which to the larger.
There are boys, undoubtedly, who would do better in a small group of men than in the larger college world of a great
university or a large college. But there is no human way of finding out that fact, and in the long run the great rewards
and the larger opportunities, it seems to me, are very apt to lie just as they lie in the comparison between a small city
and a large one. There is added security perhaps, greater safety, greater conservatism in the smaller place. There is a
larger opportunity in the larger place, with a larger population. So long as those two conditions hold it will always be
impossible to tell whether the boy will do the better in the one place or in the other.
Three claims have been introduced as making strong reasons for choosing smaller colleges. One of these is the
argument that the small college is the safer place, because it is usually in a small and isolated community. I do not
think there is anything in that argument, because I have always noticed that wherever you locate a college in a small
town, in order to free a student from temptation, there is always some wicked place about ten or twenty miles away
to which these fellows are very apt to go. In the second place, the argument which is made for a more intimate
relation between student and student is one which again, I think, has little significance. A boy in a large college will
have also his intimates, and so far as my boy's experience goes, will have more. The third argument which is made is
the closer contact between teacher and student. There, I think, is a real point— a real advantage in favor certainly of
smaller colleges as against some larger colleges; but that again is a point which is purely a matter of organization. It is
just as possible to bring 2,000 students in contact with professors who shall be strong, who shall be influential, who
shall be inspiring, as it is to bring 300 students into contact; but in order to do it you must have more professors, you
must have a larger faculty, you must have better facilities; and these are not always provided. And so it seems to me
that when a small college provides really fine men in a large proportion to its student body, it does offer in that
respect certain real advantages. On the other hand, if you contribute a proportionately large number of men to a
large student body, you have offered practically the same advantage. And so you find yourself once again, it seems to
me, face to face with a problem which is practically insoluble in any particular case.”
In sum, Pritchett, if he were able to come forward in time a century, might well be apt to use or consult a "human
molecular engineer", who in turn would use chemical engineering thermodynamics principles, to facilitate or
"determine in advance", using chemical reaction prediction methods, the choice or direction as to Pritchett giving
counseled engineered guidance as to the question of which college, large or small, to send each of his two sons to,
and experiment that he was forced to "conduct" on his own, as he says, because the subject of "human chemical
reaction theory" was not yet a central science in his day. Said another way, just as German polyintellect consulted the
"affinity tables" to engineer the reactions of the chapters of his novella, via use of human affinity table methods, so
to would the modern thinker turn to human free energy theory, and hence free energy tables for human chemical
reaction calculations, to engineer reactions of one's children.

Education
Pritchett completed his AB at Pritchett College in 1875, his PhD at the University of Munich in 1895. From 1875 to
1880 he worked as an astronomer and from 1881 to 1897 he was professor of mathematics and astronomy at
Washington State University, St. Louis. From 1900 to 1907 he was the president of the Massachusetts Institute of
Technology.

Family
In 1881, Pritchett married Ida W. Williams and they had three sons, Colonel H. H. Pritchett, Edwin E. Pritchett, and
Leonard W. Pritchett of New York, and a daughter, Ida W. Pritchett. In 1900, Pritchett married Eva McAllister of San
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Francisco, to whom a daughter, Edith Pritchett, was born. [2]

See also
● Thomas Wallace
● MIT school of thermodynamics
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Probability
In science, probability is the chance that a given event will occur; quantified, mathematically, as the ratio of the
number of outcomes in an exhaustive set of equally likely outcomes that produce a given event to the total number
of possible outcomes. [1]

Quotes
The following are relevant quotes:
“Whether or not historical events are causality connected or are the result of chance, accident or mathematical
probability are much more than abstract speculations. Their answer goes to the very root of the historian’s method
of procedure. Of what would it avail us, if after all our labor, the reader were to agree that while strict causality has
been proved in all past history, the future must be shrouded in darkness, or is controlled by chance? One may be
convinced that historical laws are controlled by laws, but conclude that these laws are not causal, but indeterminate
in nature.”
— Morris Zucker (1945), Historical Field Theory [2]

Reference
1. Merriam-Webster Collegiate Dictionary, 2000.
2. Zucker, Morris. (1945). The Philosophy of American History: The Historical Field Theory (causality, pg. 510). ArnoldHoward Publishing Co.

Further reading
● Perrot, Pierre. (1998). A to Z of Thermodynamics (§Probability, pgs. 248-49). Oxford University Press.

External links
● Probability – Wikipedia.

Problem
In terminology, problem (TR=578), from Greek problema, ‘obstacle’, or pro- ‘forward’ + -ballein ‘to throw’, is a
question raised for inquiry, consideration, or solution; a proposition, in mathematics, physics, or philosophy, stating
something to be done; an intricate unsettled question; a source of perplexing distress or vexation. [1]

Quotes
The following are related quotes:
“No problem can withstand the assault of sustained thinking.”
— Voltaire (c.1760) [3]

“When a problem remains unsolved, general opinion must be wrong.”
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— Fred Hoyle (c.1965) [2]

“The eternal problem of the human being is how to structure his waking hours. In this existential sense, the function
of all social living [existive reacting] is to lend mutual assistance for this project.”
— Eric Berne (1964), The Games People Play

“We only think when we are confronted with problems.”
— John Dewey (c.1940) [3]

See also
● Blue sky problem
● Boundary problem
● Elective affinities problem
● Great problem of natural philosophy
● Homework problems
● Modern queries
● Reverse engineering puzzle
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1. Merriam-Webster Collegiate Dictionary, 2000.
2. Harrison, Lionel G. (2011). The Shaping of Life: the Generation of Biological Pattern (pg. 46). Cambridge University
Press.
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Problem of evil
In philosophy, problem of evil is the question of how,
in religious or anthropomorphic speak, to explain the
existence of evil in a universe governed by an allpowerful deity, in religious speak; or, in chemical
thermodynamically neutral terms, how to account for
the existence of unnaturalness and unnatural processes
and reactions in the context of a universe governed by
(non-deified) power, or directions of differential
changes in energy or work per unit time of systems.

Overview
The statement of the “problem of evil” is attributed to
Greek atomic theorist Epicurus.

Leibniz

Greek philosopher Epicurus on the so-called problem of evil.

In 1710, German polymath Gottfried Leibniz, in his
Theodicy, put forward the so-called optimistic solution to the so-called problem of evil, namely that this is the best of
both possible worlds. [1] 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: [2]
“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)
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Thims
In circa 2004, Chinese-born American philosopher Lawrence Chin published his
“Power, the Second Law of Thermodynamics and the Problem of Evil”. [3] In
2005, following discussion with and review of Chin on his thermodynamics of
evil theories, American electrochemical engineer Libb Thims published “Evil,
Structural Stability, and Predisposed Movements.” [4]
In 2011, Thims solved the great problem of evil (see: atheism timeline), per the
assertion that the existence of "unnaturalness", i.e. evil (in religio-mythology
speak), in a godless universe, is the product or rather aspect of thermodynamic
coupling, per the following logic:

In 1710, German polymath Gottfried
Leibniz posited a solution to the
problem of evil; in 2011, American
polyintellect Libb Thims solved the
problem, in outline, via use of free
energy coupling theory, per Fritz
Lipmann.

(a) A person is large multi-element reactive animated molecule (human
molecule).
(b) So-called "good" actions, or rather "natural" actions, are governed by the Lewis inequality for
a natural process (dG < 0)
(c) So-called "bad" (or evil) actions, or rather "unnatural" actions, are governed by the Lewis
inequality for an unnatural process (dG > 0)
(d) 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.
(add discussion)
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External links
● Problem of evil – Wikipedia.

Process
In thermodynamics, process (TR:1338) is a change in a system defined by an initial state, a final state, and the path
followed. [1] A process, to note, must not be mistaken for a transformation, which is defined by only its initial state
and final state. Said another way, a process, in thermodynamics, is defined as a method of operation in which specific
quantities of heat and various types of mass and work are transferred across a boundary to and from the system to
alter its state.
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Prodigies and calculus
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In genius studies, prodigies and calculus
refers to the subject of noted prodigies
and geniuses in respect to the age at which
he or she first learned calculus (TR=104), a
subject that less than 1 to 2 percent of the
population, supposedly, learns.

Overview
(add)

Prodigies | Geniuses
The following is a listing of ages at which
Korean child prodigy Kim Ung-Yong (1963-) solving a differential equation at
noted prodigies and or prodigies turned
geniuses learned calculus, ranked via age age 7 on the Japanese Fuji TV show in 1969. (Ѻ)
at which calculus was learned or mastered:
#

1.

2.

3.

Person

Kim UngYong
(1963-)

IQE

=210

Balamurali
Ambati
(1977-)
Michael
Kearney
(1954-)

=325

Age

Description

3

Began to learn differential calculus at age 3 (Ѻ); solving integral
calculus problems (Ѻ) and or “intricate math equations” as he says (Ѻ)
at age 4; on Nov 2, 1967, at age 4, he solved an advanced stochastic
differential equation (Ѻ); at age 5, was solving complicated differential
and integral calculus problems. (Ѻ)

4

Mastered calculus at age 4. (Ѻ)

6

At age 6, was wrapping up homework on calculus to get his high school
diploma. (Ѻ)

7

Taught himself calculus at age 7. (Ѻ)

7

Started to learn calculus when he was 7, at which age he began high
school; by 9 he was already very good at university-level calculus; by
11, he was thriving in international mathematics competitions. (Ѻ)

Murray Gell-Mann
(1929-)
4.

Terence
Tao
(1975-)
Jerry
Newport
(1948-)

=230

At age 7, was using calculus to compute third and higher roots; selfdiscovered much number theory in elementary school—perfect
numbers, Fibonacci, etc.—and in 2010 won title holder of ‘Most
Versatile Calculator’. [2]

3968

Hmolpedia

=173

7

Was taking calculus courses at Montana State University at age 7,
completed her BS in mathematics at age 13, albeit officially receiving
degree at 14. [2]

=190|#33
=180

8

Learned calculus at age 8 (Ѻ).

=400

9

Learned calculus at age 9 (1985) (Ѻ).

=250-

9

Mastered differential and integral calculus at 9 or 10 years (Ѻ).

=200

Before age 8, had worked 2 to the 80th power, on a black board, in
10 two hours time; mother could not help much with calculus questions,
so at age 10 enrolled at Michigan State University. (Ѻ)

Promethea
Pythaitha
(1991-)
John

5.
Neumann
(1903-1957)
6.

Adragon
De Mello
(1976-)

7.

William
Sidis
(18981944)

8.

9.

Michael
Grost
(1954-)

300

Sky Choi
(1997-)

11

Taking Calculus II, Physics with Calculus I, at age 12 (2009), at Florida
International University. (Ѻ)

John
Mill
=185|#85
=200

10.

11

Learned calculus by age 11. [1]

(1806-1873)

=220|#2
=225

11.

Albert Einstein
(1879-1955)

=185|#75
=225
Christopher Hirata
(1982-)

Taught himself calculus at age 12; integral and differential calculus by
13 (Ѻ) (Ѻ); in 1935, a rabbi in Princeton showed Einstein a clipping of
the Ripley’s column with the headline “Greatest living mathematician
12
failed in mathematics.” Einstein laughed. “I never failed in
mathematics,” he replied, correctly. “Before I was fifteen I had
mastered differential and integral calculus” (Ѻ).

Was taking college-level courses in physics and multivariable calculus;
at age 14, upon arriving at Caltech, he registered one of the highest
12 scores in history on the Institute's mathematics diagnostic tests,
thereby enabling him to forego freshman calculus and sophomore
differential equations for a more difficult upper-division class (Ѻ).
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Was reading Calculus for the Practical Man at age 13 (Ѻ), and had
learned differential and integral calculus by 15. (Ѻ)

Richard Feynman
(1918-1988)
(add discussion)

Invention | Calculus
See main: Prodigies and calculus; See also: Greatest mathematician ever; History of differential equations

An interesting benchmark, among individuals claiming or being cited with a 200+ IQ, as well as other unknown IQs
listed on this page, is the age at which calculus was learned. Firstly, of course, Newton (1665) and Leibniz (1674),
independently invented calculus and later differential equations:
Isaac Newton
(1643-1727)

at age 22 (1665) invented the first form of the calculus, which he called "the method of fluxi
and fluents" (Ѻ) (Ѻ).

Gottfried Leibniz
(1646-1716)

at age 28 (1674) independently invented his own variant of the calculus (Ѻ).

After the publication of Leibniz’s calculus publications, in 1684-1686, James Bernoulli and John Bernoulli began to
work with him in the initial development of Leibnizian calculus—during which time James Bernoulli introduced the
term “integral”, in suggesting the name “calculus integralis”, in place of Leibnitz’s original term “calculus
summatorius”, for the inverse of “calculus differentialis”. [3] Swiss mathematician Leonhard Euler (1707-1783),
sometime in or around his age 15 completion of university studies, learned mathematics from John Bernoulli, and
thereafter would pen some 75-volumes, becoming the most prolific mathematician of all time, ranking him, according
to C.H. Edwards, along with Archimedes, Newton, and Gauss, as the one of the big four “incomparable giants of
mathematics.” [3] At age 22, Marquis de Condorcet (1743-1794) published his An Essay on the Integral Calculus,
which Jean d’Alembert praised as “work indicating great talent”, and about which Joseph Lagrange said “it opens up
for us a new field for the perfection of integral calculus.” [1]

Keys
The following are IQ subscript keys for the above table:
The currently-estimated via meta-analysis genius ranking studies reality or real IQ as shown with
top 500 geniuses ranking #.
The highest-known IQ estimate, per sources, test calculations, ratio IQs, etc.,
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Promethean heat
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In religio-mythology, Promethean heat (G:7K), or "Promethean fire" (G:50K), is
the mythological substance of life, which, according to the 800BC stories of
Hesiod, was a life-animating type of fire that was stolen from the god Zeus by
wily intelligent Titan named Prometheus who gave it to mortals, made of clay,
to animate them and thus give them life. In short, "Promethean fire" is the
Greek version of the vital principle; the fire with which Prometheus quickened
into life his clay images. [4]

Passion
English writer William Shakespeare comments on this, extrapolated to the
nature of the heats of passion, in his 1603 Othello, the Moor of Venice, in
riddled form: [1]
“I know not where is that Promethean heat, that can thy life relum.”
In other words, even in Shakespeare's time, people believed that life, in some
way, was due to an internal fire and that this heat is in some way connected to
the heating natures and aspects of passion and love.

Etymology

Artistic rendition of Prometheus
stealing fire from the heavens, the god
Thor in particular, who gave it to
mortals, made of clay, to animate
them and thus give them life.

Etymologically, the 800BC Greek Promethean "fire origin of life theory" is a
handed-down derivative version of 3,100BC Egyptian Ra theology creation myth
of the creator fire god Atum, himself born out of mud (or clay), creating the first two forms of life (Shu, his son, and
Tefnut, his daughter) via "breath" and "spit". This "breath origin of life theory" then became syncretized, in the years
to follow, with other derivatives such the Sumerian myth of the birth goddess Nammu, of the watery depths, 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. [2]

Thermodynamics
In his 1954 chapter “Life and Thermodynamics”, English thermodynamicist Alfred Ubbelohde quotes this motto by
Shakespeare to argue to the effect that when we look into the question of the origin of life, or emergence of life, in
the thermodynamic perspective, we are not much progressed, in our understanding of the issue of life’s origin,
beyond myth of Prometheus. In his own words: [3]
“Scientifically, we are not much more advanced than the Greeks, who thought of Prometheus making men of clay,
and stealing fire from heaven to animate them.”
In the correct modern sense, the 2009 defunct theory of life is the reconciliation to the issue, which states that the
theory of life is defunct, replaced by the view that humans are molecules (human molecules) animated or moved by
the electromagnetic force, as are all molecules.

Synonymous theories
The defunct 19th century term “vital heat”, as well as the early 20th century term “vital energy”, are modern-day
versions of Promethean heat. Other examples of modern-day thinkers in search of the so-called Promethean fire to
explain the origin of life include: American chemist Stanley Miller, and his 1952 electric spark theory of the origin of
life, Dutch biophysicist Anthonie Muller, and his 1983 thermosynthesis heat engine origin of life theory, American
biochemist Stuart Kauffman, and his 1993 auto-catalytic closure thermodynamic cycle origin of life theory, and
Russian physical chemist Georgi Gladyshev and his 2010 hierarchical thermodynamics origin of life theory. All-in-all,
attempts to search for a thermodynamic-stylized Prometheus fire origin of life theory is akin to the chemist's search
for the philosopher's stone or the mechanist's search for perpetual motion.
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Further reading
● Lumsden, Charles J. and Wilson, Edward O. (2001). Promethean Fire: Reflections on the Origin of the Mind. Replica
Books.

External links
● Prometheus – Wikipedia.

Proof
In science, proof is the cogency of evidence that compels acceptance by
the mind of a truth or a fact or the process of an instance of establishing
the validity of a statement especially by derivation from other statements
in accordance with principles of reasoning; something that induces
certainty or establishes validity; the quality of having been tested or tried,
especially to the point of unyielding hardness. [1]

Descartes | Spinoza
The following is a noted maxim of Rene Descartes:
“Nothing ought to be received as truth until it has been proved by good
and solid reasons.”
Dutch philosopher Benedict Spinoza, from an early an age, was said to have
been said to have been strongly impressed by this Cartesian ideology.

Overview
In hmolscience, often when physics, chemistry, and thermodynamics
terminologies are seen being employed to explain social phenomena and
social questions, the objection arises to the effect of: “where is the proof?”
or “has this been tested by falsifiability”, of the Karl Popper test of science
variety, “can the theory make predictions” that can be tested, and so on.
The following 1945 statement by American historian Morris Zucker in
objection to physicists employing physics theory, such as relativity, to
explain sociology and history, seems to hit the nail on the head: [2]

In 1975, American sociologists James Dabbs
and Neil Stokes found that beautiful people
are given more volume of personal space
when moving in public, a proof that
thermodynamics applies to humans
socially. In 2002, American electrochemical
engineer Libb Thims found prove of
Beckhap's law, that beauty is inversely
proportional to brains, on average.

“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.”
In 2010, another example comes from Iranian-born American chemical engineer Ali Mansoori who, at the end of a
guest lecture on human thermodynamics given by American electrochemical engineer Libb Thims, given to
bioengineering thermodynamics students, at the University of Illinois Chicago, Mansoor, the professor of the class,
asked Thims, in followup Q&A, “has this been proved anywhere?”

Thermodynamics
Swiss mathematical physicist Leonard Euler, with his circa 1740 “reciprocity relation” is the so-called mathematical
proof behind the condition for an exact differential, and hence the mathematical proof behind the existence of state
functions, in particular entropy, of thermodynamics. In circa 1860, German physicist Rudolf Clausius gave his famous
“proof of the impossibility of perpetual motion of the second kind”, according to which perpetual motion violates the
second law of thermodynamics. In 1882, German physicist Hermann Helmholtz, in his “On the Thermodynamics of
Chemical Processes”, famously proved that free energy, not heat, is the true measure of chemical affinity. Belgian
chemist Theophile de Donder, supposedly, also gave a similar proof in 1922, but by that time, Helmholtz's proof had
already been absorbed into the 1923 textbook of Gilbert Lewis, and hence modern chemical thermodynamics, as it is
currently known.

Thermodynamic proofs
The subject of "thermodynamic proofs" are a bit of a complex subject. They are, in a sense, mathematical proofs—
sets of arguments used to deduce a mathematical theorem from a set of axioms—combined with proofs and
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measurements found from physical experiments on nature in respect to heat, work, and energy. The examples of
Q&A’s behind attempts to prove something as simple as, for example, Boyle’s law, something first arrived at via
experimental data obtained from the pneumatical engine, give examples of the issues at hand. [6]

Dabbs-Stokes study
See main: Dabbs-Stokes study

The 1975, American sociologists James Dabbs and Neil Stokes, in their article "Beauty is Power: the Use of Personal
Space on the Sidewalk", presenting the results of a study in which the time lapse filming of pedestrians observed
from above walking along a sidewalk, which found a number of quantitative findings, one being that a beauty causes
a volume expansion, meaning that a beautiful person is given or allotted more personal space when moving through
crowds, a finding measured in inches increase in volume. [4] This would seem to be one of the first proofs of a
connection between beauty, mechanisms of human chemical reactions, and pressure volume work, as quantified in
human chemical thermodynamics.

Beckhap's law proof
See main: Beckhap’s law proof

In 2002, American electrochemical engineer Libb Thims, using college graduation photo attractiveness ranking data
and intellectual difficulty of college degree obtained data proved of Beckhap’s law, that beauty and brains, on
average, are inversely proportional. Specifically, to determine if physical attractiveness, statistically, is inversely
proportional to intelligence, on average, Thims had one group of people rate the physical attractiveness of 2,018
college graduation photos, graduating classes of 1969 and 1972 at the University of Illinois at Chicago, and had a
second group of people rate the intellectual difficulty of each degree obtained, for the people in those photos, albeit
only being shown the name of the degree. These two data sets were sorted by sex and grouped into similar
categories. The results confirmed the theory. In the graduating classes of 1969 and 1972, for example, 670 female
students obtained 67 different degrees. By comparing females who obtained science-related degrees, among other
related groups, we obtain the plot shown below: [3]

Description: A plot of the ranked data results, of the
group "female science majors", from the 2002 study of
2,018 University of Illinois at Chicago (UIC) college
graduation photos, graduating classes of 1969 and
1972, showing that attractiveness is inversely
proportion, on average, to intelligence, a finding which
corroborates Beckhap's law.
Key: P = psychology, B = biology, C = chemistry, and M
= mathematics, each with 41, 20, 13, and 21 students,
respectively. Similarly, A = physical attractiveness (of
group); on a scale of 7.0 = most physically attractive to
1.0 = least physically attractive; and I = intellectual
difficulty (of degree); on a scale of 100 = most
intellectually difficult to 10 = least intellectually
difficult.

A similar inverse trend was found with male engineering students, namely that the physical attractiveness of
students, on average, was found to be inversely proportional to intellectual difficulty of degree obtained. Thims then
attempted to explain this finding by correlating the initial state Gi and final state Gf of the free energy change for a
typical mating reaction to bulk values of attractiveness and intelligence involved in mate selection. A solution was
found using the following two assumptions, first that enthalpy is proportional to physical attractiveness:

This would concur, in some sense, with Frederick Rossini's 1971 "Chemical Thermodynamics in the Real World"
argument that enthalpy is a measure of "security" in social reaction existence, meaning that people will tend to want
to bond with physically attractive individuals in relationships, and hence be seemingly more "secure" in their social
existence or in the social structure, whereas less physically attractive individuals will tend to remain single, e.g.
homebodies, cat ladies, and or outcasts, e.g. hobos, bag ladies, etc., give or take, baring more detailed discussion.
The second assumption made was that entropy is inversely proportional to intelligence:
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This would concur, in some sense, with Stephen Hawking's 1996 argument that reading decreases the neurological
entropy of a person by so many units, meaning that intellectual mastery would be inversely proportional to entropy
of a person, in a roundabout sense, using a combination of the 1862 entropy as a measure of disgregation model of
Rudolf Clausius and the 1882 characterization by Hermann Helmholtz of the magnitude of entropy |S| as the
measure of disorder of the particles of the system with respect to each other. With these approximations in place,
one can employ intelligence and physical beauty as correlative measure of entropy and enthalpy, respectively, which
can thus be used to represent the instantaneous 'state' of the reactive system at any given second on going from
reactants to products. These, in turn, can then be substituted into the Gibbs equation:

to yield for an inverse relationship plot. Skipping over much of the derivation and discussion, using the two above
approximations, and assuming that initial state of the reaction, in which two individuals, one male molecule Mx and
one female molecule Fy, of varying levels of intelligence and beauty, is the day the pair fall in love at first sight, that
they pair conceives one child, Bc, three years later, and that the end state of the reaction, coincides with the point of
the fifteenth year of the growth of the child, after which the precipitate child molecule begins to detach from the
parental structure. This gives the following simplified overall reaction mechanism:

On this model, the following variables can be be defined at day one (-3 years before conception) and the final day
(+15 after conception):
Gibbs free energy of the state of the child, Bc,
detached at age 15.
Gibbs free energy of the state of two reactants, the
male Mx and female molecule Fy, at the point of love
at first sight.
Enthalpy of the state of the child, Bc, detached at age
15.
Enthalpy of the state of the two reactants, the male Mx
and female molecule Fy, at the point of love at first
sight.
Entropy of the state of the child, Bc, detached at age
15.
Entropy of of the state of the two reactants, the male
Mx and female molecule Fy, at the point of love at first
sight.
Using these time-specific variables, through a bit of substitution, one can derive the following result: [9]

which says that, owing to the constraints of the Gibbs equation, otherwise known as the combined law of
thermodynamics, the physical attractiveness of the individual, in this case the male, will vary inversely with the
intellect of the individual, on average, at the initial start to a typical romantic male-female reaction. There are many
issues, to note, with this proof, one being that the second assumption, that of entropy, using the disorder model of
entropy, in human reactions, being inversely proportional to intelligence (mental order), is derived from gas theory,
particularly the Boltzmann chaos assumption, in which particles are assumed to have non-correlative velocities,
which is not the case with human molecules.

Other
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In 1992, French-born English ecologist-philosopher Edward Goldsmith, in his The Way: An Ecological World-View,
attempted to argue, on the logic of the views of Belgian chemist Ilya Prigogine, that the laws of classical
thermodynamics cannot be applied to living things, and included an appendix section devoted to a supposed tenpage proof that “the entropy law does not apply to behavior within the ecosphere.” [5] In 1869, German physicistphysiologist Adolf Fick, supposedly, attempted to give some type of ‘entropy proof of God’s existence’; the first of
many so called second law based or disorder-order based proofs of God reoccurring seen ever sense.

Quotes
The following are related quotes:
“The concept of psychic energy is as much justified in science as that of physical energy, and psychic energy has just
as many quantitative measurements and different forms as has physical energy. The burden of proof falls on those
who deny psychic energy, not on those who acknowledge it.”
— Nicolas von Grot (1898), “The Terms of the Soul and Psychic Energy n Psychology”

“What does economic power mean in a system theoretical rather than in a political sense? We don’t know?
Consequently, we cannot define a set of adjugate variables that describe the behavior of a macroeconomy. However,
I would like to go one step further. While I cannot prove this to be correct, I am personally convinced that any real
system that can meaningfully be describe by a differential equation model—and macroeconomic systems are among
those without any question—possesses some sort of ‘energy’ that obeys the law of conservation of energy. It is just
that, to my knowledge, nobody has ever looked into systems, such as macroeconomies, from quite that
[thermodynamic] perspective and tried to formulate a meaningful and consistent definition of the terms ‘energy’ and
‘power’, and from there derived a set of adjugate variables, the product of which is ‘power’. This would be a very
worthwhile topic for a PhD dissertation.”
— Francois Cellier (1991), “Modelling in Nonequilibrium Thermodynamics”
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Proof of the impossibility of perpetual motion of
the second kind
In thermodynamics, proof of the impossibility of perpetual motion of the second kind refers to the proof given by
German physicist Rudolf Clausius, sometime between 1850 and 1865, that if entropy did not increase, i.e. if the
principle of entropy increase did not exist, in a system (body, working body, or working substance), in the operation
of one cycle of a heat engine, or in many continuous cycles, quantified by the cycle integral, for any process that is in
any way possible, that it would be possible to couple two heat engines together so as to make perpetual motion or
rather perpetual motion of the second kind.

Proops, John
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In hmolscience, John Proops (1947-) is an English ecological economist noted, in economic
thermodynamics, for his 1985 chapter “Thermodynamics and Economics: from Analogy to Physical
Functioning”, on making thermodynamic based analogies in economics. [1] Proops also coauthored various articles with German economist Malte Faber, such as the 1986 “Time
Irreversibilities in Economics: Some Lessons from the Natural Sciences”, on irreversibility in
economics. [2]

Education
Proops is a professor of ecological economics at the Keele University, Keele, UK, wherein he
teaches a third year entropy-based on ecological economics. (Ѻ)
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Property
In thermodynamics, property, particularly as defined in engineering thermodynamics, is a term, commonly defined as
any quantity which serves to describe a system, used synonymously or rather in place of “variable”, e.g. intensive
property (vs. intensive variable) or extensive property (vs. extensive variable) the latter, i.e. variable, being the more
common usage in general thermodynamics. [1]
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Prophet
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In science, a prophet, seer, or oracle is one who has the ability to
cogently see into the future and to correctly predict things to come.
“Each age has its own prophets, men who bring to it distinctive
messages and present them in such effective form as to sway the
currents of contemporary thought.”
— Edwin Slosson (1914), Major Prophets of Today [9]

Overview
The following 1871 quote by American presidential candidate
Victoria Woodhull on German polymath Johann Goethe (IQ=230)
and his self-defined greatest work Elective Affinities, captures the
essence of the scientific prophet: [1]
“If this fundamental thought of the man who has proved to be the
seer or prophet of science in so many other things, is also a
scientific truth, the fact cannot be appreciated by the world too
soon, nor its immense sweep of consequences be too clearly
foreseen and provided for. It will affect the whole scope of morals
and social order.”

Left: American chemistry historian William Jensen's
2007 caricature of American physical chemist
Gilbert Lewis as the prophet of the chemical bond,
for the 1902 development of his Lewis dot
structure model. Right: Jensen's diagram retouched
in 2012 by American electrochemical engineer Libb
Thims, depicting Lewis as the 20th century's
greatest prophet of chemical thermodynamics,
particularly for pointing the way to the usage of the
free energy criterion ΔG < 0 as the "universal rule"
for naturally occurring earth-bound freely-going
reactions and processes.

American historian Henry Adams was also a seer of sorts, for on the
same subject that Woodhull here speaks, Adams stated, in depend
to both, in 1885, that the subject, i.e. the chemistry, physics, and
thermodynamics of "human molecules", as Adams defines people, specifically the scientific study of "attractions and
repulsions of equivalent human molecules", as Adams stated, was a “science yet to be created”—a prophesy that
would soon begin come true in the two centuries to follow (Dreier, 1910-54; Fairburn, 1914; Thims, 2007-present).
The mean if Goethe (IQ=230), Adams (IQ=190), Helmholtz (IQ=195), and Lewis (IQ=195), yields and prophet IQ mean
of 203 (IQavg=203).
American anthropologist Leslie White, noted for his 1943 sketches of crude formulas on the nature of energy,
entropy, and free energy in culture, has been described as "anthropology's most significant prophet of the second
law." [2] This “prophet of the second law” epitaph might stem from Eric Wolf whose 1964 description of White as “an
evolutionist prophet crying in an antievolutionary wilderness that yielded no sympathetic echo”, which has
frequently been requoted. In this same vein, English physicist C.G. Darwin might be classified as a prophet, to some
extent, for this 1952 The Next Million Years, wherein he attempted to speculate on how thermodynamics could be
used to predict the next million years of the evolution of “human molecules” (his term). In circa 1956, Iranian
thermodynamicist Mehdi Bazargan, possibly stated in his Thermodynamics of Humans, stated the following views in
regards to death or rather termination of the person: [4]
“Thermodynamics might be able to say, though very vaguely, if there is going to be a resurrection and another world,
how this may occur and what the other world may look like … In this way, we may be able to examine to what extent
the signs of the other world, as provided by the prophets, are plausible. If these signs about the resurrection,
paradise and hell form a reasonable and sensible related collection that new sciences, to some extent, affirm, then
such beliefs are not baseless.”
The subject referred to here, to note is
what is called cessation thermodynamics,
the study of the nature of the
“This table becomes sort of
termination of existence of an individual
prophetic, for if substances
human from the point of view of
are mixed together, it can
thermodynamics; and to clarify further,
foretell the effect and result
Bazargan, was Islamic in faith or belief
of the mixture.”
—French Royal Academy of
system, meaning that he believed in the
Science (1718)
existence of God, and believed, possibly,
in the theory of resurrection, which is a
modified derivative of the Egyptian
weighting of the soul afterlife theory, as
French physician-chemist Etienne Geoffroy’s 1718 affinity table, culled from Isaac N
structured in the framework of the
reaction prediction device; the forerunner to prediction based on free energy, as em
Anunian theologies (Ra theologies), of
tables; the first to outline the logic of prediction based on human free energy tables
which 75 percent of the current
engineer Libb Thims in 2007. [8]
population of the world adheres to. The
modern point of view, however, holds that a human is a molecule (see: human molecular formula) or atomic
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geometry or human chemical or whatever name one is attune to and chemicals and molecules, by definition are not
alive and do not die—by repercussion of this fact: a human cannot die.
“Libb Thims — the great oracle and developer of human thermodynamics—the philosophical revolution of the 21st
century. A genius of outstanding stature and originator of many concepts in human chemistry.”
— Mark Janes (2011), comment on the work of Libb Thims [5]

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

Economic thermodynamics
Romanian mathematician Nicholas Georgescu, has been described as American economist Jeremy Rifkin’s "prophet
and teacher", the main influence behind Rifkin’s theories. [7]

Quotes
The following are related quotes:
“He who learns the law of phenomena wins not only learning, but the power of entering into the course of nature
and of working on it further according to his will and need. He wins insight into the future course of these
phenomena. He wins indeed faculties that in superstitious times were looked for in prophets and magicians.”
– Hermann Helmholtz (1892), "Goethe Lecture" [6]

“The prophet of this new science was Georg Helm, a school teacher who caused a sensation with his 1887
monograph The Doctrine of Energy, [in which] he append a final chapter on the extension of the energy principle to
social theory and, more specifically, to economics, traversing the now familiar hierarchy of physical energy to vital
energy to social energy.”
— Philip Mirowski (1989), More Heat Than Light [10]
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In chemistry, Addy Pross (1945-) (495- PE) (DN=7) is an Israeli reaction theory chemist
noted for his 2003-present articles on attempts to discern the driving force for life,
thermodynamically, arguing in short that a cell (see: cell-as-molecule) is akin to a
refrigerator, increasing order at the expense of external energy, culminating in his 2012
book What is Life?: How Chemistry becomes Biology, wherein he attempts to grapple
with Austrian physicist Erwin Schrodinger’s famous 1943 what is life in terms of
chemistry and physics query, albeit in such a way that he uses the extrapolate down
method, wherein he employs Rube Goldberg type arguments, e.g. that the stability that
governs animate replicating systems is a “dynamic kinetic stability” whereas that which
governs the inanimate world is a “thermodynamic stability”, and that the former
“emerges” from the latter, etc., to argue that concepts such as purpose and Darwinian
selection exist in the lower sub warm pond chemical system level. [1]

Human thermodynamics | Prediction
Pross seems to relatively uneducated about modern human thermodynamics and the "predictive" ability of the
second law in the human sphere. He states, for example, that gravity and the second law, in the “living world” and in
the human activity sphere of things, have “little predictive value”. [2] Iranian mechanical engineer Mehdi Bazargan,
conversely, in a circa 1980 note on his Thermodynamics of Humans, was one of the first to cogently state that
thermodynamics has significant predictive power in the sphere of human activity: [3]
“In general, an object in a given force field will, of necessity, behave in a calculable and predictable way. For any
object, whether a stone, a plant, or a human society, force means movement.”
The so-called "force field", in the human sphere of movement, is the electromagnetic force (see, e.g., Jaegwon Kim's
1992 library walk problem), and the so-called force function for human chemical reactions (see: HCR theory) is the
Gibbs free energy, the characteristic function for isothermal-isobaric freely-running chemical reactions, whereby,
according to the 1969 views of American science historian Henry Guerlac: [4]
“By means of chemical thermodynamics the physical chemist can indeed, without leaving the ‘cabinet’, predict the
course of many chemical reactions.”
according to which, when this logic is scaled up to the human-human reaction level (reactions between people), this
logic implies that “by means of human chemical thermodynamics the human physical chemist can indeed, without
leaving the ‘cabinet’, predict the course of many human chemical reactions.”

Life → Animate matter
Into the 2000s, with the 2002 publication of the Sterner-Elser human molecular formula (see: human molecular
formula), and with the rise of modern human chemical thermodynamics, the question of when exactly is one to stop
calling a "molecule", cell (cell-as-molecule), and or virus (virus molecule) as alive began to come into view,
particularly in the context of the 2005 molecular evolution table and the 2009 evolution timeline, and doubly in
particular in the context of human free energy theory, according to which there is no recognizable difference
between the free energy that forms the water molecule and the free energy that forms the human molecule (human
free energy of formation, following which one is forced to look under the scanning tunneling microscope at what
exactly one means by the term "life", following which the term quickly becomes defunct beyond repair. The following
switching of terms, from "life" to "animate matter", by Pross, in the opening abstract sentence as compared to the
opening article sentence, of his 2003 article “The Driving Force for Life’s Emergence: Kinetic and Thermodynamic
Considerations”, gives a view of how, in the early 2000s, researchers began to vacillate ambivalently between the
terms “life” and “animate matter”, using the former in more pressurized summaries, the latter in more loosened
dialogs: [5]
Abstract: “The principles that govern the emergence of life from non-life remain a subject of intense debate.”
Article: “The nature of the driving force that led to the emergence of animate matter remains a subject of continuing
debate and uncertainty.”
Stepping into the 21st century, the discussion has indeed turned to free energy, specifically Gibbs free energy (see:
human free energy timeline). In the free energy view, the search for the origin of life, in the context, of the human
molecule perspective, , i.e. humans viewed as animate molecules, which have evolved or synthesized over time,
through chemical mechanism, starting from hydrogen atom reactant precursors, the theory of life begins to fall apart
to the point that it is no longer tenable (Thims, 2009). [6]
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Not seeing the forest
The following is a related quote by Israeli chemist
Addy Pross, in commentary about statements from
Stuart Kauffman's 2000 Investigations, about not
being able to see the forest: [2]
“We see so many trees, yet we have no real view of
the forest.”
— Addy Pross (2012), What is Life?: How Chemistry
Becomes Biology; restatement of Kauffman’s 2000 “life
remains shrouded from view” perspective

The issue here is that Kauffman and Pross have many
“trees” (molecular machinery, metabolic pathways,
membrane biosynthesis, molecular biology, etc.), to
look at and study, but they cannot see the “forest”
(or as Kauffman states: “what makes a cell alive is still
not clear to us”). The forest that they cannot see in
this case is the defunct theory of life and subsequent
life terminology upgrades—a very difficult forest to
see, to say the least.
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In chnopsology, protein thermodynamics is the
thermodynamical study of aspects of protein synthesis,
dynamics, and formation, particularly protein polymerization
(chain making) and the folding and stabilities of protein chains
into three-dimensional conformation structures.

Molecular formula
Protein was discovered in 1838 by Dutch chemist Gerardus
Mulder who carried out elemental analysis of common
proteins and found that nearly all proteins had the same
empirical formula, C400H620N100O120P1S1. This discovery was
said to have sparked a heated debate between the so-called
difference between "animal life" and "plant life" (vegetable
life).

Thermodynamic hypothesis
The general subject of the thermodynamics of protein folding
seems to revolve around the circa 1955 "thermodynamic
A protein molecule equation overlay method on a 2012
hypothesis" (Anfinsen’s dogma) positioned by American
textbook on the thermodynamics and kinetics of protein,
biochemist Christian Anfinsen to explain protein folding;
RNA, and DNA. [7]
loosely, that the "native structure" is a unique, stable and
kinetically accessible minimum of the free energy. Anfinsen won half the 1972 Nobel Prize in chemistry for this
hypothesis. [3]

Computer methods | Levinthal paradox
In the late 1960s, American physicist Cyrus Levinthal (1922-1990) pioneered the use computers to represent folded
protein molecules in three dimensions, and to use computational methods to predict the 3-dimensional structure of
proteins. [4] His famous 1969 paper “How to Fold Graciously”, outlined a sort of counting objection to the
thermodynamic hypothesis, namely that the speed observed in actual protein foldings (less than one second or less)
does not match up with the time predicted by the thermodynamic hypothesis (10 billion years). [5] Levinthal’s paper
thus introduced what has come to be known as the “Levinthal paradox”, the now classical viewpoint of protein
folding that proteins cannot fold by a random search for the native (correctly folded) state because this would take
far too long, and must therefore fold via a sequential (free energy intermediate states), energy biased folding
pathway. [6]

Free energy landscapes
See main: Free energy landscapes; Free energy map; Potential energy surface

The quick and short view of the thermodynamics of proteins is that a protein is considered “active” when it is folded
in a well-defined three-dimensional conformation called the “native state”. The folding process is considered a
spontaneous one correlative to a decrease in the change in the Gibbs free energy ΔG for the process, such that the
native state is believed to be a minimal free energy among those available to the protein chain. It is reasoned that the
stability of the folded state arises from a balance between what is called “chain entropy” loss and the gain in what is
called “effective energy”, which takes into account the effect of the solvent. To validate this view, one needs to have
a well correlated “energy landscape” (free energy map), such that alternative folded states of high energy exist as
compared to the lower free energy of the native state. [2]
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Other
The subject of thermodynamics applied to
protein movements begun take of in 1960s
and 70s. The chart below shows the annual
number of publications reporting
experimentally determined thermodynamic
quantities on protein folding and stability. [1]
In 1993, American biophysicist Donald
Haynie completed his PhD on the
thermodynamics of protein folding; later
writing one of the first biological
thermodynamics textbooks themed on this
topic.
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In physics, proton, from Greek –protos “first” + -on “subatomic particle”,
symbol p (or p⁺), is a bound state particle, which charge +1, classified as a
baryon, comprised of two up quarks and one down quark, bound by gluons.

Quotes
The following are related quotes:
“The answer to the question ‘what are we made of’ is: protons and neutrons,
the heavy particles, or baryons, and electrons, the light particles, or leptons.”
— Michael Robinson (1999), The Nine Number of the Cosmos [1]

See also
● Social proton
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Protoplasm
In science, protoplasm, from the from the Greek protos for “first”, and plasma for “thing formed”, refers either to the
membrane of a plant cell (Hugo Mohl, 1846) or in origin of life sense of the hypothetical “physical basis of life”
(Thomas Huxley, c.1869).

Overview
In 1844, German botanist Hugo Mohl (1805-1872) introduced the term “primordial utricle” in reference to the
“protoplasmic lining” of vacuolated cells. [1]
Micro-botanists J. W. Griffith and Arthur Henfrey, in their Micrographic Dictionary (c.1869), as follows: [2]
“The name applied by Mohl to the colorless or yellowish, smooth or granular viscid substance, of nitrogenous
constitution, which constitutes the formative substance in the contents of vegetable cells, in the condition of
gelatinous strata, reticulated threads and nuclear aggregations, &c. It is the same substance as that formerly termed
by the Germans 'schleim,' which was usually translated in English works by ‘mucus’ or ‘mucilage’.”
The surface of this mass, as summarized by Lionel Beale (1870), constituted the "formative protoplasmic layer" which
was supposed to take part in the formation of the cellulose wall of the vegetable cell. This was regarded by Von Mohl
as a structure of special importance distinct from the cell contents, and it was named by him, in 1844, the ‘primordial
utricle’.” [2] In 1869, Thomas Huxley, refined Mohl’s primordial utricle definition, to include its shell and contents,
nitrogen-based, which at one point he referred to as “accidental anatomical modification” of the endoplasm, to mean
“protoplasm”. [2]

Neuroplasm
In 1899, Ernst Haeckel, via general citation to Huxley, introduced the term “neuroplasm”, in references to the
ganglion cells and their fibers, as the basis for his theory of the soul, according to which, based on embryological
development of different forms of organisms, unicellular up to plants, animals, and humans, different cells, e.g. a
“cell soul” or a “will soul”, differentiated out of the neuroplasmic matter, in development and over evolutionary
periods. [3]

Quotes
The following are noted quotes:
“CHNOPS: six chemical elements are essential parts of protoplasm, the living substance itself. These are carbon,
hydrogen, nitrogen, oxygen, phosphorus, and sulfur.”
— Frank Thone (1936),“Nature Ramblings: ‘Chnops,’ Plus” [4]
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Provine, William
In hmolscience, William Provine (c.1940-) is American evolutionary biologist and
genetics historian noted for []

Philosophy
In 1994, Provine classified himself as an atheist who denies immortality, a rational basis
for ethics, and free will. [1] In 1998, Provine, in his talk “Evolution: Free Will,
Punishment, and the Meaning of Life”, seemingly described himself as a “naturalistic
atheist evolutionist”, and stated the following five beliefs, which he derived from
Darwin: [4]
1) No gods worth having exist
2) No life after death exists
3) No ultimate foundation for ethics exists
4) No ultimate meaning in life exists
5) Human free will is nonexistent.
In respect to Provine’s points, to clarify, point #1 is correct (no god exists); point #2 is partially correct (not only does
life after death not exist, but life in life does not exist); point #3 is wall off base (Goethe correctly stated that the
ultimate foundation are the “moral symbols” of physical chemistry); point #4 is off-platform (meaning exists; life does
not exist), and point #5 is correct. Much of this talk, in respect to crime and punishment in respect to determinism,
i.e. point five, seemed to be thematic to the slave stealing parable of Zeno of Citium.

Determinism | Indeterminism
Provine, supposedly, in his 1998 talk, curiously stated something along the lines to the effect that he was a split
determinist, i.e. a determinist in biology, but not a determinist in physics or chemistry (Ѻ), or something along these
lines; thereby rejecting free will for humans, but believing in indeterminism in physical chemistry.

Johnson
In circa 1994, Provine, described as “pit bull in a debate”, debated atheist turned agnostic (Ѻ) turned intelligent
design promoter Phillip Johnson. [1] Provine starts out his course on evolutionary biology, in a style similar to John
Patterson, by having students read Phillip Johnson’s 1991 Darwin on Trial, to find the errors.

Praise | Tribute
The following are noted quotes of praise and or tribute:
“I thought Provine was great when I took his evolution course, but his seminar in free will blew my mind. Because of
this course, I had the most epiphany of my life, regarding the way I view myself, others, and society. If you have the
opportunity to take this course, do so. You will be a better person for it. I graduated in 1995, and even back then
Provine was packing them in. He is a preaching atheist and is obviously *very* bias against Christians, religion, and
intelligent design. I really love the class mainly because of him.”
— Anons (c.2014), aggregate student reviews

Quotes
The following are noted quotes:
“The implications of modern science, however, are clearly inconsistent with most religious traditions. No purposive
principles exist in nature. Organic evolution has occurred by various combinations of random genetic drift, natural
selection, Mendelian heredity, and many other purposeless mechanisms. Humans are complex organic machines that
die completely with no survival of soul or psyche. Humans and other animals make choices frequently, but these are
determined by the interaction of heredity and environment and are not the result of free will. No inherent moral or
ethical laws exist, nor are there absolute guiding principles for human society. The universe cares nothing for us and
we, have no ultimate meaning in life.”
— William Provine (1988), “Scientists Face It! Science and Religion are Incompatible” [5]
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“A widespread theological view now exists saying that god started off the world, props it up and works through laws
of nature, very subtly, so subtly that its actions are undetectable. But that kind of god is effectively no different to my
mind than atheism.”
— William Provine (1988) [2]

“If Darwinism is true, then there are five inescapable conclusions: 1) there’s no evidence for god, 2) there’s no life
after death, 3) there’s no absolute foundation for right or wrong, 4) there’s no ultimate meaning for life, and 5)
people don’t really have free will.”
— William Provine (1988), as summarized by Lee Strobel (The Case for a Creator, 2004) [3]

“Yes, an intellectually honest ‘Christian evolutionist’, a term which itself is an oxymoronic label, has to check their
brains at the church door.”
— William Provine (1988), “Scientists Face It! Science and Religion are Incompatible”; "oxymoronic" affixed by Lee Strobel [5]
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Proxmire, William
In hmolscience, William Proxmire (1915-2005) was an American politician, the US
senator of Wisconsin from 1957 to 1989, noted for his 1975 to 1988 so-called Golden
Fleece Awards, a pejorative award aimed at labeling prevalent examples of frivolous
government spending, issued out in monthly press releases, numbering some 168 in
total, the most-famous of which was his 1975 award to the NSF for spending $84,000
on a study (Ѻ) to learn why people fall in love.

Love grant | Proxmire affair
See main: Proxmire affair

In 1974, the National Science Foundation (NSF) awarded American psychologist Ellen
Berscheid, of the University of Minnesota, and her colleague Elaine Walster, a grant of
$84,000 ($371,000, in 2014 terms) for a study on romantic love, the phenomenon of
falling in love, and or relationship research. (Ѻ) The project description included the
subject of “romantic love” in its proposal, which provoked considerable controversy on
use of tax dollars, and called into question use of public funds in scientific research. (Ѻ)
Proxmire soon herd of this spending and awarded the NSF the first-annual so-called Golden Fleece award, given to
“wasteful, ironic or ridiculous uses of taxpayer money”, per the following logic: [2]
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“I object to this not only because no one—not even the National Science Foundation—can argue that falling in love is
a science; not only because I'm sure that even if they spend $84 million or $84 billion they wouldn't get an answer
that anyone would believe. I'm also against it because I don't want the answer. I believe that 200 million other
Americans want to leave some things in life a mystery, and right on top of the things we don't want to know is why a
man falls in love with a woman and vice versa. So NSF—get out of the love racket. Leave that to Elizabeth Barrett
Browning and Irving Berlin. Here if anywhere Alexander Pope was right when he observed: ‘if ignorance is bliss, tis
folly to be wise.’”
Proxmire’s self-serving proclamation garned widespread publicity, both pro and con, soon thereafter becoming
known as the “Proxmire affair”. (Ѻ) In 1978, Elaine Hatfield, a research partner of Berscheid, and William Walster,
Hatfield’s co-author, e.g. refered to Proxmire’s statement as an “idiotic press release gleefully fired off.” [2] The
following are other quoted truncations of Praxmire’s reasoning:
“No one can argue that falling in love is a science. The impact of love is a very subjective, nonquantifiable subject
matter. Love is simply a mystery.”
— William Proxmire (1975), on NSF grant to study love, as quoted by Robert Solomon (1981) [3]

“The study of love is better left to poets and mystics, to Irving Berlin, to thousands of high school and college bull
sessions.”
— William Proxmire (1975), on NSF grant to study love, quoted in NY Times obituary (2005) [1]

(add discussion)

Religion
Proxmire was a Protestant Christian, specifically an affiliate of the United Church of Christ.
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Proxmire affair
In terminology, Proxmire affair refers to 11 Mar 1975
press release by Wisconsin senator William Proxmire,
and aftermath of debate and discussion to follow,
which lambasted the National Science Foundation, for,
apparently, wastefully funding research on "romantic
love", per reasoning that "life is a mystery" and why
people "fall in love" is the biggest puzzle that people
don't want to know the answer to.

Overview

Wisconsin Senator William Proxmire’s inaugural so-called “Golden
Fleece Awards”, which ran from 1975 to 1988, was an award to
NSF funded research on the science of love, which Proxmire
deemed as fleece or excessive wastefulness of public money. [7]

In 1974, the National Science Foundation (NSF)
awarded American psychologist Ellen Berscheid, of the
University of Minnesota, and her colleague Elaine Walster, a grant of $84,000 ($371,000, in 2014 terms) for a study
on romantic love, the phenomenon of falling in love, and or relationship research. (Ѻ) The project description
included the subject of “romantic love” in its proposal, which provoked considerable controversy on use of tax
dollars, and called into question use of public funds in scientific research. (Ѻ) Proxmire soon herd of this spending and
awarded the NSF the first-annual so-called Golden Fleece award, given to “wasteful, ironic or ridiculous uses of
taxpayer money”, per the following logic: [2]
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“I object to this not only because no one—not even the National Science Foundation—can argue that falling in love is
a science; not only because I'm sure that even if they spend $84 million or $84 billion they wouldn't get an answer
that anyone would believe. I'm also against it because I don't want the answer. I believe that 200 million other
Americans want to leave some things in life a mystery, and right on top of the things we don't want to know is why a
man falls in love with a woman and vice versa. So NSF—get out of the love racket. Leave that to Elizabeth Barrett
Browning and Irving Berlin. Here if anywhere Alexander Pope was right when he observed: ‘if ignorance is bliss, tis
folly to be wise.’”
Proxmire also said: [3]
“No one can argue that falling in love is a science. The impact of love is a very subjective, nonquantifiable subject
matter. Love is simply a mystery.”
Proxmire’s self-serving proclamation garned widespread publicity, both pro and con, soon thereafter becoming
known as the “Proxmire affair”. (Ѻ) In 1978, Elaine Hatfield, a research partner of Berscheid, and William Walster,
Hatfield’s co-author, e.g. refered to Proxmire’s statement as an “idiotic press release gleefully fired off.” [2] In 1969,
Walster and Berscheid, in their Interpersonal Attraction, reflected on this: [4]
“It is odd that the notion that attraction, particularly such intense forms as romantic love, are simply ‘nonquantifiable’ has lingered to the present day. It seems especially strange when we consider that each of us, every day
and in a variety of ways, manages to quantify our attraction to others and measure their attraction to us.”
(add discussion)

Quotes
The following are other quoted truncations of Praxmire’s reasoning:
“The study of love is better left to poets and mystics, to Irving Berlin, to thousands of high school and college bull
sessions.”
— William Proxmire (1975), on NSF grant to study love, quoted in NY Times obituary (2005) [5]

“Senator Proxmire was trying to turn back the clock by criticizing valid research on love. Proxmire himself has
suffered marital separation. I would think that he especially would want to understand about love being the basis for
the marriage contract.”
— Ellen Berscheid (1975), “Proxmire Barb Goes Unloved” [6]
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● Shaﬀer, Leigh S. (1977). “The Golden Fleece: An -Intellectualism and Social Science” (abs), American Psychologist,
32(10): 814-23, Oct.

Pseudoscience
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In science, pseudoscience (TR=34) is a false
subject of knowledge, pure or applied, the
object of which is chimerical, and therefore
unattainable; which, though it may have some
truth under it, has no truth in it. (Ѻ)

Falsifiability
In 1919, at the age of 17, Karl Popper reflects A Google-generated definition of pseudoscience, namely a belief, theory,
on how there were many “theories” in the air, or practice mistakenly regarded as being based on the scientific method.
the three dominating his mind being: Albert
Einstein’s relativity, Karl Marx’s theory of history (historical materialism), Sigmund Freud’s psycho-analysis
(psychodynamics), and Alfred Adler’s individual psychology, and that the problem that troubled him was the
following: [1]
“'When should a theory be ranked as scientific?' or 'Is there a criterion for the scientific character or status of a
theory?' The problem which troubled me at the time was neither, 'When is a theory true?' nor, 'When is a theory
acceptable?' My problem was different. I wished to distinguish between science and pseudo-science; knowing very
well that science often errs, and that pseudo-science may happen to stumble on the truth.”
Popper states that he began to grapple with this problem in the “since the autumn of 1919”, after becoming
impressed with recent May 1919 confirmation of Einstein’s light bending prediction of his relativity theory via Arthur
Eddington’s solar eclipse expedition. [2]
Popper used this Einstein-Eddington based
"theories which can be confronted with
observations or experimental results" model as
his "falsifiability" test, which separates science
from pseudoscience; according to which bad,
nonscientific theories could not be falsified. [4]
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Further reading
● Williams, Williams F. (2013). Encyclopedia of Pseudoscience. Routledge.

External links
● Pseudoscience – Wikipedia.

Psychic energy
In psychodynamics, psychic energy or "psychological energy" refers, generally, to the energy of the mind, mental
processes, or psychological phenomena; energy tends to be conceptualized as some type of flow in the psychological
system, governed by the principle of conservation of energy, and or the first law of thermodynamics.

Overview
In 1838 to 1842, German physicians Ernst Brücke, Herman Helmholtz, and Emil Du Bois-Reymond, who during the
years 1838-42, worked in the laboratory of the German physiologist Johannes Muller, who adherence to the principle
of vitalism, a doctrine that the functions of a living organism are due to a vital principle distinct from physiochemical
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forces. In reaction to this, the three of them, in the words of Du Bois-Reymond, formulated a desire to validate the
basic truth that: [1]
“In an organism no other forces have effect than the common physio-chemical ones.”
This force or kraft, as it is called in German, soon later became synonymous with the newly forming concept of
energy. In 1895, Austrian psychologist Sigmund Freud, Brücke’s medical school student, in his "A Project for Scientific
Psychology" began theorizing about bound energy and free energy in psychological terms. In 1898, Russian
psychologist Nicolas von Grot stated: [2]
“The concept of psychic energy is as much justified in science as that of physical energy, and psychic energy has just
as many quantitative measurements and different forms as has physical energy.”
Into the early 20th century, Freud’s protégé Swiss psychologist Carl Jung began discussing and using psychic energy,
in his theories. In 1976, American psychiatrist Robert Galatzer-Levy, in his article "Psychic Energy: A Historical
Perspective", summarized that: [3]
“Much criticism of the concept of psychic energy is based on its apparent failure to live up to the paradigm on which
it is modeled, the concept of energy conservation in physics.”
(add discussion)
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Further reading
● Schwartz, Nathan J. (1969). Entropy, Negentropy, and the Psyche: an Inquiry into the Structure of Psychic Energy.
Publisher: s.n.
● Hall, Calvin S. and Nordby, Vernon J. (1973). A Primer in Jungian Psychology (section II: Psychic Energy, pgs. 59-60).
New York: Meridian Books.
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Psychic entropy
In psychodynamics, psychic entropy or psychological entropy is the effect of the second law of thermodynamics or of
entropy in a psychological system.

Overview
The first treatise on the concept of psychic entropy seems to have been done by Swiss psychologist Carl Jung, under
the influence of his mentor Sigmund Freud, who had previously applied the first law of thermodynamics to the
psyche. Jung had framed the outlines of his psychic entropy theory in 1912 and later published it in the 1928 paper
“Über de Energetik der Seele” (About the Energetics of the Soul); translated in English that year as “On Psychical
Energy”. [1] In his description of psychic entropy, after introducing the reader to the older history of the concept of
psychic energy (1898), Jung begins with mentions of Sadi Carnot and Ludwig Boltzmann, and delves into a rather
convoluted discussion of how the mind is, generally, a “relatively closed system”. To cite one example, Jung states:
“Since our experience is confined to relatively closed systems, we are never in a position to observe an absolute
psychological entropy; but the more the psychological system is closed off, the more clearly is the phenomenon of
entropy manifest.”
In a footnote on this statement, Jung says “a system is absolutely closed when no energy from outside can be fed into
it; only in such a system can entropy occur.” As an example of this, he says that mental disturbances characteristic of
intense seclusion from the environment, such as the dulling of affect in dementia praecox or schizophrenia, may very
well be understood as the phenomenon of entropy. In the 1960s, Hungarian-born student named Mihály
Csíkszentmihályi accidently came to attend a lecture of Jung’s and from that point on decided to become a
psychologist. Csíkszentmihályi went on, beginning in 1978, to incorporate Jung’s psychic entropy theory into a flow
theory of optimal experience in positive psychology, where psychic entropy, in Csíkszentmihályi’s view, is interpreted
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as disorder in the consciousness or as mental states that produce conflict with individual goals. [2] In summarizing his
view, Csíkszentmihályi states: [3]
“Emotions refer to the internal states of consciousness. Negative emotions like sadness, fear, anxiety, or boredom
produce ‘psychic entropy’ in the mind, that is, a state in which we cannot use attention effectively to deal with
external tasks, because we need it to restore an inner subjective order.”
In the converse situation, he states: [3]
“Positive emotions like happiness, strength, or alertness are states of ‘psychic negentropy’ because we don’t need
attention to ruminate and feel sorry for ourselves, and psychic energy can flow freely into whatever thought or task
we choose to invest it in … therefore intentions, goals, and motivations are also manifestations of psychic
negentropy. They focus psychic energy, establish priorities, and this create order in the consciousness.”
In a modern sense, to note, the term psychological entropy may be more apt, as the latter term "psychic" seems to
carry negative connotations.
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External links
● Subbanna, Sreenivasarao. (2009). “Meditation and Entropy”, Knol.Google.com

Psychic negentropy
In psychodynamics, psychic negentropy refers to mental states of positive emotions such as happiness, strength, or
alertness. [1] The term seems to have been first introduced in 1986 by Hungarian-born American psychologist Mihály
Csíkszentmihályi, a syncretism of the older terms psychic entropy (1928) + negentropy (1942), literally meaning
“negative psychic entropy”. [2]

See also
● Anti-entropy difficulties
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Psycho-dynamics
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In hmolscience, psycho-dynamics, the prefix psycho- (mind) + -dynamics (power), was a semi-common "testing stage"
terminology precursor to the late 20th century common term psychodynamics; similar to the way the late 19th
century term thermo-dynamics, a conjunction of thermo- (heat) + -dynamics (power), was a common precursor to the
20th century term thermodynamics. In 1931, in an article in American Journal of Orthopsychiatry, e.g., one finds:
“psycho-dynamics … enters into an ultimate picture of dysfunction”. In addition, it is argued that the Oedipus
situation, in the psycho-dynamic view, is defined in terms of the “drives of the child”, rather than in terms of the
parent-child interaction. Moreover, an hypothesized set of principles of psycho-dynamics and socio-dynamics are
slated to be analogs of the principles of physical energetics. [1]
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Psychoanalysis
In psychology, psychoanalysis, a term coined in 1896 by Austrian psychologist Sigmund Freud, refers to the scientific
analysis of the psyche, the methodological nature of which is said to have been outlined Freud’s 1895 draft
manuscript “A Project for Scientific Psychology.” [1]
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External links
● Psychoanalysis – Wikipedia.

Psychodynamics
In human thermodynamics, psychodynamics is the study
of mental processes, namely conscious and subconscious dynamics, as these related to basic human
drives and instincts, according to the first and second law
of thermodynamics. [1][3]

Overview
In 1874, German physiologist Ernst von Brücke—an
associate of physicist Hermann von Helmholtz, one of the
formulators of the first law of thermodynamics
(conservation of energy), both of whom supposing that
all living organisms are energy-systems also governed by
this principle—gave his Lectures on Physiology, which is A visual conception of psychodynamics as conceived by
said, by some, to mark the initiation of psychodynamics. Austrian psychologist Sigmund Freud, as a type of conservation
Austrian psychologist Sigmund Freud, Brucke's medical
of energy (or force) model of the mind, as outlined in his 1895
school student, in 1874, absorbed some of these Brucke- “A Project for Scientific Psychology”, a chemical
thermodynamics / steam engine stylized psychology, wherein
Helmholtz ideas about energy and thermodynamics.
the Helmholtz terms 'bound energy' (repressed energy) and
During this year, at the University of Vienna, Brücke
'unbound energy' (free energy) were first employed in a
served as supervisor for first-year medical student
psychological sense, for the first time, and elaborated on
Sigmund Freud who adopted this new "dynamic"
further in his Beyond the Pleasure Principle (1920) and The Ego
physiology. In his Lectures on Physiology, Brücke set forth and the Id (1923), among other publications.
the radical view that the living organism is a dynamical
system to which the laws of chemistry and physics apply. [2] This was the starting point for Freud's dynamic
psychology of the mind and its relation to the unconscious. [2] The origins of Freud’s basic model, based on the
fundamentals of chemistry and physics, according to John Bowlby, stems from Brücke, Meynert, Breuer, Helmholtz,
and Herbart. [3] English child attachment psychologist John Bowlby (1969), an adamant objector to Frued's “dynamic
view of psychology”, defined psychodynamics as:
“[The dynamic view is] propositions concerning psychological energy or psychological forces; concepts such as
conservation of energy, entropy, direction and magnitude of forces, [in conjunction with] a principle of inertia.”
In a modern medical sense, psychodynamics is the systematized study and theory of the psychological forces that
underlie human behavior, emphasizing the interplay between unconscious and conscious motivation and the
functional significance of emotion. [11] The second law or entropy aspect of this view, i.e. psychic entropy, was
developed later by Freud's associate Carl Jung. [4]
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At the heart of psychological processes, according to Freud, is the ego, which he sees battling with three forces: the
id, the super-ego, and the outside world. [8] Hence, the basic psychodynamic model focuses on the dynamic
interactions between the id, ego, and superego. [9] Psychodynamics, subsequently, attempts to explain or interpret
behavior or mental states in terms of innate emotional forces or processes. In his writings about the "engines of
human behavior", Freud used the German word Trieb, a word that can be translated into English as either instinct or
drive. [10]
From these early beginnings, by the turn of the century, psychologists around the world were in pursuit of
"psychological laws" based on the laws of Energetik. [5] In Russia, for instance, Krainsky's volume on the "Law of
Conservation of Energy applied to Psychical Activity" appeared in 1897. In the decades to follow, energy, according to
the doctrine of “Energetics”, was the only enduring reality, being capable of assuming, or transforming itself into,
many different modes or species of which consciousness or psychical energy is a part. All mental processes were thus
conceived as the interplay of psychical energy with other species of energy. [6] In the 1950s, American psychiatrist
Eric Berne built on Freud's psychodynamic model, particularly that of the "ego states", to develop a psychology of
human interactions called transactional analysis. [7] Transactional analysis, according to physician James R. Allen, is a
"cognitive behavioral approach to treatment and that it is a very effective way of dealing with internal models of self
and others as well as other psychodynamic issues." [7] The theory was popularized in the 1964 book Games People
Play, a book that sold five-million copies, giving way to such catch phrases as “Boy, has he got your number” and
others.

Etymology
The etymology of the term "psychodynamics" likely stems from or was influenced in its synthesis and developmental
use by the 1860 publication of Elemente der Psychophysik (Elements of Psychophysics) by German physicist and
psychologist Gustav Fechner, who coined the term “psychophysics” as the study of the relation between physical
stimuli and the intensity of perception of the stimuli. [12] The term "psychodynamics", however, was not used
immediately. Early prototype synonyms include: the "dynamic view" or "mental dynamics" (Freud, 1923), "psychic
energism and dynamism" (Jung, 1928), the "psychical energy model" (Bowlby, 1969), "dynamic psychology", or
"energy psychology". According to a 1979 translation, psychodynamics refers to the forces, motives, and energy
generated by the deepest of human needs. [13] The term "psychological thermodynamics", in a modern clarifying
sense, as sub-branch of human thermodynamics, is an apt term. A rare term "psycho-thermodynamics" or
psychothermodynamics was coined in about in 1964 by physician Jurgen Ruesch. [14]

References
1. (a) Psychodynamics (1874): (1) the psychology of mental or emotional forces or processes developing especially in
early childhood and their effects on behavior and mental states; (2) explanation or interpretation, as of behavior or
mental states, in terms of mental or emotional forces or processes; (3) motivational forces acting especially at the
unconscious level. Source: Merriam-Webster, 2000, CD-ROM, version 2.5.
(b) Thims, Libb. (2007). Human Chemistry (Volume One), (preview), (pgs. 261-64). Morrisville, NC: LuLu.
(c) Thims, Libb. (2007). Human Chemistry (Volume Two), (preview), (section: "Psychodynamics", pgs. 675-77).
Morrisville, NC: LuLu.
(d) Freud, Sigmund (1923). The Ego and the Id (pgs. 4-5). W.W. Norton & Company.
(e) Hall, Calvin, S. (1954). A Primer in Freudian Psychology. Meridian Book.
2. Hall, Calvin, S. (1954). A Primer in Freudian Psychology. Meridian Book.
3. Bowlby, John (1999). Attachment and Loss: Vol I, 2nd Ed. (pgs. 13-23). Basic Books.
4. Hall, Calvin S.; Nordby, Vernon J. (1999). A Primer of Jungian Psychology. New York: Meridian.
5. Adams, Henry, and Brooks, Adams. (1910). "A Letter to American Teachers of History", Kessinger Publishing
(reprint).
6. McDougall, William. (1932) Body and Mind – A History and a Defense of Animism, 3rd ed.(pg. 130). New York:
International Publishers.
7. Berne, Eric (1964). Games People Play – The Basic Hand Book of Transactional Analysis. New York: Ballantine
Books.
8. Freud, Sigmund (1923). The Ego and the Id (pgs. 4-5). W.W. Norton & Company.
9. Ahles, Scott, R. (2004). Our Inner World: A Guide to Psychodynamics and Psychotherapy (1-2). John Hopkins
University Press.
10. Walsh, Anthony (1991). The Science of Love - Understanding Love and its Effects on Mind and Body. Buffalo, New
York: Prometheus Books.
11. Stedman, Thomas Lathrop. (1995). Stedman’s Medical Dictionary, 26th ed. Baltimore, MD: Williams & Wilkins.
12. (a) Freud’s Psycho Dynamic Theory (1873-1923) – Institute of Human Thermodynamics.
(b) Fechner, Gustav T. (1860). Elements of Psychophysics (1966 English ed.). Holt, Rinehart, and Winston.
13. Klimek, David. (1979). Beneath Mate Selection and Marriage – the Unconscious Motives in Human Pairing, (pg. 3).
New York: Van Nostrand Reinhold.
14. (a) Ruesch, Jurgen. (1964). “Clinical Science and Communication Theory”, Disorders of Communication:

3992

Hmolpedia

Proceedings of the Association, December 7 and 8 (psycho-thermodynamics, pg. 252). Williams & Wilkins.
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Psychohistory
In hmolscience, psychohistory (CR:6) is a fictional scientific theory,
developed by Isaac Asimov, in his seven-volume Foundation Series (19421993), conceptualized as futuristic science that is able to predict the rise and
fall of a fictional Galactic Empire, similar, in some ways, to earlier nonfictional social physics stylized attempts to predict the rise and fall of the
Roman Empire, such as told in Edward Gibbon’s six-volume Decline and Fall
of the Roman Empire (1776-89), which Asimov had just finished reading (for
the second time), when he conceived the concept.

Cliodynamics
In 2007, Russian-born American scientist Peter Turchin (1957-) (Ѻ), who
read Asimov’s Foundation Series 30-years ago, developed his own free will
implicit so-named “cliodynamics” (Ѻ), from Clio, the muse of history, and
dynamics, Greek “power” (forces moving bodies per unit time),
conceptualized as non-fictional version of psychohistory (Ѻ)(Ѻ), some of
which is supposedly found in his War and Peace and War: the Rise and Fall
of Empires. (Ѻ)

Quotes
The following are representative quotes:

A depiction of Isaac Asimov’s character
Hari Seldon, by artist Michael Whelan (Ѻ),
who, as mathematics professor at
Streeling University on Trantor, develops
“psychohistory”, a new science allowing
him to predict the future in probabilistic
terms, which he uses to predict the
eventual fall of the Galactic Empire, hence
his nickname "Raven" Seldon (see: Mor).

“The laws of history are absolute as the laws of physics, and if the
probabilities of error are greater, it is only because history does not deal with as many humans as physics does
atoms, so that individual variations count for more.”
— Isaac Asimov (1952), “girl describing Hari Sheldon’s psychohistory”, Foundation and Empire [1]

“Hari Seldon devised psychohistory by modeling it upon the kinetic theory of gases. Each atom or molecule in a gas
moves randomly so that we can’t know the position or velocity of any one of them. Nevertheless, using statistics, we
can work out the rules governing their overall behavior with great precision. In the same way, Seldon intended to
work out the overall behavior of human societies even though the solutions would not apply to the behavior of
individual human beings.”
— Isaac Asimov (1986), “Explanation by character Janov Pelorat” [2]

“I assumed that the time would come when there would be a science in which things could be predicted on a
probabilistic or statistical basis.”
— Isaac Asimov (1987), “Interview on Psychohistory with Terry Gross”, NPR Fresh Air, Sep 25

“Consider the manner in which scientists have dealt with subatomic particles. There are enormous numbers of these,
each moving or vibrating in random and unpredictable manner, but this chaos turns out to have an underlying order,
so that we can work out a quantum mechanics that answers all the questions we know how to ask. In studying
society, we put human beings in the place of subatomic particles, but now there is the added factor of the human
mind. To take into account the various attitudes and impulses of mind adds so much complexity that there lacks time
to take care of it all.”
— Isaac Asimov (1989), “Hari Sheldon” to Emperor Cleon”, Prelude to Foundation [3]

“Could not mind, as well as mindless motion, have an underlying order.”
— Isaac Asimov (1988), “Emperor Cleon to Hari Seldon” [4]
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Psychological entropy
In psychological thermodynamics, psychological entropy, a synonym or variant of psychic entropy, is an extrapolation
of entropy in the context of psychology or of the mechanical equivalence of heat effects connected to mental activity
and its related movement transformations involved during human-human interactions. [1] The term was used, in a
sense of allegory, in the 1921 socio-political novel We by Russian engineer Yevgeny Zamyatin. [2]
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Psychological thermodynamics
In human thermodynamics, psychological thermodynamics is the use of thermodynamics principles and laws in the
study of psychology.

Overview
In 1895, Austrian psychologist Sigmund Freud, a product of the Helmholtz school of thermodynamics, penned his "A
Project for Scientific Psychology", wherein he sought to apply the thermodynamic concepts of free energy and bound
energy to human psychological phenomena, which can be said to mark the start of psychological thermodynamics.
The early development of this field often went by the more dominant name “psychodynamics” (Freudian
psychodynamics; Jungian psychodynamics), “energy psychology", or Freud’s “dynamic view of psychology”, among
others. [1]
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Psychology
In science, psychology is systematic study of
human and animal behavior, with particular
focus on internal processes and motives. [1]

Psychodynamics
The thermodynamic study of psychology is
called “psychodynamics”, a field generally
developed, beginning in the late 1870s, by
Austrian psychiatrist Sigmund Freud. [2]

Quotes
The following are related quotes:

A depiction of the seven dominate models of psychology: biological
psychology (life theory based), evolutionary psychology (Darwin-based),
cognitive psychology (Cartesian-based), humanistic psychology,
psychodynamics (Freudian-based), behavioral psychology (Skinner-based),
and sociocultural psychology. (Ѻ)
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“The unconscious must be explained physically and chemically and not psychologically, else we allow ‘mystical
agents’, arbitrary constructions that can never be verified, to enter science.”
— Lev Vygotsky, Historical meaning of the crisis in Psychology (1927)
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Psychophysics
In science, psychophysics is the study of the relation between physical stimuli and the intensity of perception of the
stimuli. The term was coined and defined in 1860 by German physicist and psychologist Gustav Fechner in his
Elemente der Psychophysik (Elements of Psychophysics). [1] The term seems to have been a precursor to the subject
of psychodynamics, as the work of Austrian psychologist Sigmund Freud, the founder of the latter, seems to have
been influenced by Fechner. [2]
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Psychothermodynamics
In human thermodynamics, psychothermodynamics is the study of the mind, psyche, psychological processes in
terms of thermodynamics, energy, or entropy. Synonyms to the term “psychothermodynamics” include: energy
psychology, psychodynamics, and the more clarifying term psychological thermodynamics.

Overview
In 1964, Swiss-born American psychiatrist Jurgen Ruesch was employing the conjoined term “psychothermodynamics” in the psychological modeling of human functioning based on energy analogies, as contrasted with
“psychohydraulics” (pressure analogies) or “psychoelectronics” (machine analogies). [1] In circa 1997, Internet
humorist writer Lyle Zapato (pen name), in thermodynamics humor, listed in his qualifications brief, in
thermodynamic parody style, that he received his MA in psychothermodynamics from Kelvinic University (a play on
William Thomson, i.e. Lord Kelvin). [2] In 2002, American alternative medicine philosopher Laurence Foss penned a
seventeen-page chapter section entitled “The Second Law of Psychothermodynamics” in which he utilizes English
physicist Paul Davies’ 1983 gravity-driven entropy gap model, mixed anthropomorphized ideas on negentropy,
information theory, vitalism, and self-organization, among others, to argue that the second law deviates when it
comes to the formation of humans and human psychological functioning. [3]
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In science, Claudius Ptolemy (c.100-170) (IQ:175±|#158) (CR:19) was Greco-Egyptian
mathematician and astronomer, a Cattell 1000 (#80), an Eells 100 mathematicians
(#23), a top 20 combined sciences (Ѻ) space allocation ranking (#12); in his 130AD
Syntaxis Mathematica, he was supposedly the first to introduce the zero number; his
150AD geocentric model was not superseded for some thirteen centuries, namely until
Nicolaus Copernicus established the heliocentric model (1543).

Geocentricism
Ptolemy’s geocentric cosmology, held that the earth was the center of the cosmos,
kept in position by the mutual attraction and repulsion of the stars and planets which
revolved about it. [1]

Quotes | Related
The following are quotes about Ptolemy:
“Isaac Newton ranks with Copernicus and Einstein among principal shapers of our physical worldview. However,
whereas we can appreciate Copernicus against the backdrop of Ptolemy, Einstein against the backdrop of Newton,
Newton himself may strike the average educated non-scientist as somewhat remarkable.”
— Dennis Danielson (2001), The Book of the Cosmos: Imagining the Universe From Heraclitus to Hawking (Ѻ)

Quotes
The following are representative quotes:
“I know that I am mortal by nature and ephemeral, but when I trace at my pleasure the windings to and fro of the
heavenly bodies, I no longer touch earth with my feet. I stand in the presence of Zeus himself and take my fill of
ambrosia.”
— Ptolemy (c.150), penned in the margins of Almagest (Ѻ)

“As material fortune is associated with the properties of the body, so honor belongs to those of the soul.”
— Ptolemy (c.150), Tetrabiblos (Book 4:1) (Ѻ)
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External links
● Ptolemy – Wikipedia.

Pullman, Bernard
In science, Bernard Pullman (1919-1996) (CR=4) was a French molecular biophysicist
quantum biochemist, and historian noted for his 1995 The Atom in the History of
Human Thought, wherein, in his digression on the history of atomic theory, he gives a
long list of the disagreements between atomism and Christianity. [1]

References
1. (a) Pullman, Bernard. (1995). The Atom in the History of Human Thought (translator:
Axel Reisinger) (pg. 89-94). Oxford University Press, 1998.
(b) Stenger, Victor J. (2013). God and the Atom: from Democritus to the Higgs Boson:
the Story of a Triumphant Idea (pg. 48). Prometheus Books.

External links
● Bernard Pullman – Wikipedia.
● Pullman, Bernard (1919-) – WorldCat Identities.

Pump problem

3996

Hmolpedia

In science, the pump problem refers to the circa 1640s puzzle as to
why pumps, or rather suction pumps, could not operate, in their
ability to pump water out of mines, if the bottom of the well were
more than 32 feet deep.

History
According to legend, a pump maker concerned about this problem
went to see the famous Italian physicist Galileo Galilei to find out why
his pumps would not work past a depth of 32 feet. Galileo is said to
have concluded that: [1]
(a) Atmosphere has weight
(b) Air weight was not heavy enough to balance a column of water
more than 32 feet.
Galilei, stressed from his inquisitions, ceased to exist in 1642, but
before doing so assigned this pump problem to his assistant Italian
physicist Evangelista Torricelli who in 1643 famous carried out his
famous "mercury column experiment" where he inverted a column of Depiction of the pump problem: the man (top
right) is operating the piston of the suction pump
mercury into a second bowl of mercury, without letting air seep in,
and found that a "space" was created at the top of the inverted tube by raising and lowering the opposite end of the
beam to which the piston rod is attached; the
and concluded that it was a vacuum later to be called a “Torricellian
ability of the pump, however, is limited to a
vacuum”. The following is a depiction of a “Torricelli tube”, the empty depth of 32 feet. [3]
space at the top of the tube called a “Torricellian vacuum”, both
named after Italian physicist Evangelista Torricelli who conducted this so-called vacuum testing experiment in 1643.
[2]

Torricelli found that the level of the mercury varied from day to day and conclude that this was due to variations in
atmospheric pressure. This was the first barometer or atmospheric pressure measuring device.

Guericke
It has been said that German engineer Otto Guericke may have heard about or been stimulated or influenced in some
way or another by this synergy of the Aristotle-Galileo-Torricelli vacuum investigation. [4] This may have been the
mental precursor to his circa 1649 beer keg vacuum experiments.
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Pure thermodynamics
In thermodynamics, pure thermodynamics refers to the presentation of thermodynamics in its purest form. The
term is peculiar to a number of hardened thermodynamicists, in particular Gilbert Lewis and prior to him Max Planck,
and to each seems to connotate a certain very specific, yet undefined meaning. Planck uses the term several times in
his 1915 Lectures on Theoretical Physics, in one point of which he states that the Ludwig Boltzmann’s probability
description an ideal monatomic gas used to calculate properties of that gas allows one to reach conclusions that “lie
essentially beyond those of pure thermodynamics.” [1]
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Lewis used the term twice in his classic 1923 chemical thermodynamics textbook. [2] In 1930, Lewis commented
famously: [3]
“Time is not one of the variables of pure thermodynamics.”
This indeed is an interesting point of view; giving way to the notion that time is something that may not exist, at least
within the context of pure thermodynamics. English theoretical physicist Alan Wilson, in the preface to his 1956
Thermodynamics and Statistical Mechanics, seems to give the indication that pure thermodynamics is what existed
before the split, in the circa 1870s and the decades to follow, of thermodynamics into the versions known to the
physicists (statistical mechanics) and the version known to the chemists (physical chemistry): [4]
“My own experience is that many theoretical physicists cannot follow an argument which appeals to chemists,
because they are unable to distinguish between what is pure thermodynamics and what is physical chemistry.”

See also
● Classical thermodynamics
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Purpose
In science, purpose refers or has connotation to the
meaning of one’s actions and to the place of the human, in
his or her existence or reaction path, in the structure,
movement, and dynamics of the universe. In the absence or
questionability of religious belief, the modern person,
according to the recent conversations on religion and
science interviews of Steve Paulson, is left with a semblance
of the following view:
“Is it just a crazy, cosmic stroke of luck that we’re here at
all? Or do human beings have some larger, mysterious
purpose?”
Said another way, the general non-religious alternative
explanation to the big question explanation of purpose and
meaning, according to Paulson, is that humans are lucky
accidents resulting from random genetic mutations. [1]

Random chance
See main: Random chance

The above “tell me, what is it you plan to do with your one
wild and precious life?” question, a popular 1992 quote (Ѻ)
by American poet Mary Oliver, from her The Summer Day,
seems to well-capture the gist of what most conceptualize
by the term "purpose", which often has association with the
connective terms: destiny and meaning, and tends to lead
into ideas, religious models aside, about following, doing, or
going after, what one is passionate about (Ѻ) or into plans
about doing makes one “come alive”, as Howard Thurman
suggests.

Into the early 20th century, following the publication of
English naturalist Charles Darwin’s 1859 Origin of Species,
which introduced the theory of the origin of life by
evolution to the world, in replacement to the Christian-Ra
theology based theory of creation of life by God, followed by Dutch botanist Hugo de Vries’ 1890s gene-centric
mutation theory of evolution, the non-religious view began to emerge that humans are accidental collections of
atoms, formed though evolution, as a result of blind random chance mutations of genes. [2] The following is a
representative 1923 quote of this view by American mathematician-philosopher Bertrand Russell: [3]

“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.”
The main issue with this model, is that a human is 26-element, heat-driven, surface-catalyzed, turnover rate human
molecule, formed not by accident, but rather by a very precise consorted chemical mechanism of synthesis,
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quantified by free energy change measurements. Russell, to note, was a mathematician, not a physicist nor a
chemical engineer or physical chemist, and hence prone, as are all mathematicians towards these types of unfounded
suppositions.

Purposeless universe model
See main: Purposeless universe hypothesis

Into the latter half of the 20th century, following the discovery of DNA by James Watson and Francis Crick in 1953, a
DNA-centric, blind watchmaker model of purpose began to emerge. This is exemplified in the works of English
zoologist Richard Dawkins, namely The Selfish Gene (1976) and The Blind Watchmaker (1986), as is summarized in his
famous 1991 quote: [4]
“We are machines built by DNA whose purpose is to make more copies of the same DNA. That is exactly what we are
here for. We are machines for propagating DNA, and the propagation of DNA is a self-sustaining process. It is every
living object’s sole reason for living.”
Dawkin’s popular assertion, according to American science-religion scholar, theologian-physicist Ian Barbour, shows
that the presence of chance indicates that this is a purposeless universe, whereby natural selection is a mechanism
that makes highly improbable molecular combinations probable by the accumulation of many small adaptive
improvements. [5] A variation of this view is held by American physicist Steven Weinberg who claims that humans are
insignificant specks in a meaningless universe. [1]

Chemical purpose
See main: Chemical teleology

The following labeling notation on a tube of toothpaste
indicates that the chemical compound sodium fluoride NaF
has an "anticavity" PURPOSE, in the structure of the
universe, or at least according to Colgate, namely to
prevent cavities in the teeth human molecules (people), a The toothpaste maker Colgate indicates that the sodium
labeling which would seem to contradict the "purposeless fluoride NaF has a "purpose", which in some way,
universe hypothesis" advocated by many leading scientists: supposedly, contradicts the "purposeless universe

Chemical thermodynamics
See main: Human chemical thermodynamics

hypothesis" advocated by many leading modern scientists,
which holds that purpose does not exist in the universe, and
that by repercussion chemicals and molecules, and
presumably human molecules (people), do not likewise have
purpose.

The quick and short chemical thermodynamics answer to
the big question of purpose and meaning of human
existence and movement is still a nascent subject, albeit one with a general outline and protocol, and certainly
several grades above the so-called meaningless-purposeless model trumpeted about by individuals like Russell,
Dawkins, and Weinberg. Without going into details of the chemical thermodynamics explanation of purpose, to point
out a number of salient difficulties exist in the modernized, dumbed-down, so-called gene-centric, DNA model of
purposeless existence, particularly in the context of the laws of thermodynamics, which govern the operation of the
universe. Firstly, chemical synthesis is the correct name for the process by which humans came about over billions of
years from hydrogen atom precursors, as first enunciated in French philosopher Jean Sales' 1798 human molecular
hypothesis, not by English naturalist Charles Darwin's 1859 evolution theory, which is only a partial theory of a bigger
process. Secondly, a human is not a living object, but rather an animated or reactive entity. Thirdly, human chemical
reactions are not self-sustaining, a process that amounts to a perpetual motion claim, but rather heat-driven.
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Forth, humans are not machines (human machines), which is a defunct 19th
century theory, but rather molecules (human molecules). Fifth, and most
incorrect among his many grandiose claim of the purposeless existence model,
the sole reason for an animated molecule's existence is not "propagation of
DNA", but rather, in the confines of earth-system surface reactions, a reaction
path dictated by Gibbs free energy change, governed by the Lewis inequality for
natural processes, as these local free energy differentials are coupled to the
spins and heat cycles of the universe. Hence, to further understand purpose of
human movement, one must become a student of the joint study of the
dynamics of universe, from the sub-atomic to the super-galactic, all in the
context of thermodynamics.

Quotes
The following are related quotes:
“Destiny urges me to a goal of which I am ignorant. Until that goal is attained I
am invulnerable, unassailable. When destiny has accomplished her purpose in
me, a fly may suffice to destroy me.”
— Napoleon Bonaparte (1816), In His Own Words

The materialist explanation of purpose
and meaning, according to American
materialist philosopher Owen
Flanagan, is called "the really hard
problem" in modern philosophy. [1]

See also
● Einstein on purpose
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Purposeless
In terminology, purposeless (TR:26), as contrasted with purpose
(TR:400), refers to []

See also
● Purposeless universe hypothesis

Quotes
The following are related quotes:
“Man is the result of a purposeless and natural process that did not
have him in mind. He is a state of matter.”
— George Simpson (1967) [1]

A Google-generated definition of purposeless,
defined as something done or made without
discernible point; having no aim or plan.
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Purposeless universe hypothesis
In theories, purposeless universe hypothesis is a model of the universe, which states, generally speaking, that the
universe is godless and that there is no inherent purpose in the structure, dynamics, or movement of the universe. [1]
There are many promoters of this theory, all who seem to be in the Dawkins number range of 6-7, who include: Peter
Atkins, Bertrand Russell (to some extent), Taner Edis, Steven Weinberg, Richard Feynman, James Watson, Richard
Dawkins (to some extent) among others.

Early views
It is difficult to pin down exactly when the purposeless universe theory came into existence, but a good demarcation
point might rightly be 1859 during which time the Origin of Species began to displace the Bible in regards to what
defines the course of human movement, wherein the decades afterwards theories such as heat death, blind random
chance, mutation theory, chaos, bifurcation theory, among others, began to take root in the now openly Godless
universe landscape. One of the first noted advocators of the purposeless universe model was German biologist Ernst
Haeckel, who was being noted for this view as early as 1910. [7]

Atkins
In the early 1980s, English physical chemist Peter Atkins, began promoting a second law base purposeless universe
model of human formation and existence. Atkins' first venture into this genre was his 1981 book Creation (revised as
Creation Revisited, 1992), in which he uses physical chemist principles to argue, in what seems to be a physical
chemistry stylized Darwinism, in outline, that elephants and men are evolved emergent types of "molecules equipped
for competition, survival, and reproduction", albeit molecules that are "unimportant", "insignificant", and "without
purpose." [4] In 1998, Atkins stated the following:
“There is not one jot of evidence for cosmic purpose. It’s a reverse engineering of the quest for God.”
The gist of Atkins’ effort seems to be a polemic to dispel the “creator view” of human existence and to replace it with
a physical chemistry and or thermodynamic view of human existence, albeit the way he goes about this is through a
very skewed way of looking at things: in particular he bends, distorts, and misrepresents they way in which chemical
reactions actually occur in a way that leans towards support of his argument. In his 2011 book On Being: A Scientist's
Exploration of the Great Questions of Existence, section 2.7 "A Universe Without Purpose", for example, he defines
the “driving force” of all chemical reactions, human or otherwise, as “the natural tendency of matter and energy to
disperse in disorder.” [5]
This, however, is a grand over-slanted laymanized interpretation of the chemical reaction driving force, that of
free energy (which prior to 1882 was defined a chemical affinity). Correctly, the actual rigorously-defined “driving
force” of chemical reactions, according to the defining textbook definition, that given by American physical chemist
Gilbert Lewis (Thermodynamics, 1923), is of the tendency towards free energy decrease (see: Gibbs free energy
change), which in pharmaceutical thermodynamics alone has shown that there are very discernible energeticallydetermined, quantifiable reaction paths (movements on free energy gradients) for all types of molecules and
chemical species, atomic, drug-receptor molecules, or in extension: human molecules (people).
Where Atkins goes astray in his purposeless universe polemic, is that in his tunnel vision ideal of discarding the
Biblical view of human existence, he subtly bends, twists, distorts, and over simplifies (dumbifies) the second law, and
physical chemistry as a whole, in the name of disproof and agenda. The “pervading idea” of his argument, as he
states, is entropy. In this end, where he goes astray in his application of entropy and the second law to evolution and
in turn human existence is his over-use of the energy dispersal model of entropy: [4]
“Everything is driven by decay. Everything is driven by motiveless, purposeless decay. By [the term] ‘quality’, [we
mean] the extent of its dispersal. High quality, useful energy is localized energy. Low quality, wasted energy, is
chaotically diffuse energy. Things can get done when energy is localized; but energy loses its potency to motivate
change when it has become dispersed. The degradation of quality is chaotic dispersal. Such dispersal is ultimately
natural, motiveless, and purposeless. It occurs naturally and spontaneously, and when it occurs it causes change.
When it is precipitate it destroys. When it is geared through chains of events it can produce civilizations.”
Correctly, if Atkins was speaking according to the correct physical chemistry definition, everything, in freely going,
isothermal, isobaric, earth-bound reaction systems, is "driven" (see: driving force) by free energy change, not by
decay as Atkins has laymanized things. In another vein, he rephrases this as:
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“The tendency of energy to chaos is transformed into love or war through the agency of chemical reactions. All
actions are chains of reactions. From thinking to doing, in simple thinking or in responding, the mechanism in action is
chemical reaction.”
This is all good, in overall simplified premise, but his entire spiel, in core structure, is framed in a hugely-distorted
view of the second law and of entropy. Nowhere in German physicist Rudolf Clausius’ defining textbook on
thermodynamics, the 1875 The Mechanical Theory of Heat, is entropy or the second law defined as the “tendency of
energy to chaos”, nor, hypocritically, does Atkins use this interpretation to define entropy or the second law in his
standard muti-edition Physical Chemistry textbook, but when it comes to human affairs, he repeats this mantra ad
nauseam throughout his polemic.

Dawkins
In the selfish-gene theory work of English zoologist Richard Dawkins, namely his The Selfish Gene (1976) and The Blind
Watchmaker (1986), he extols on a mix of purposelessness and DNA-transmission based purpose, such as
summarized in the following 1991 quote: [8]
“We are machines built by DNA whose purpose is to make more copies of the same DNA. That is exactly what we are
here for. We are machines for propagating DNA, and the propagation of DNA is a self-sustaining process. It is every
living object’s sole reason for living.”
Dawkin’s popular assertion, according to American science-religion scholar, theologian-physicist Ian Barbour, shows
that the presence of chance indicates that this is a purposeless universe, whereby natural selection is a mechanism
that makes highly improbable molecular combinations probable by the accumulation of many small adaptive
improvements. [9]

Weinberg
One of the leading and oft-cited spokespersons for the view that universe has no purpose is American physicist
Steven Weinberg who, in 1993 Dreams of a Final Theory: the Search for the Fundamental Laws of Nature, famously
commented that according to modern science: [2]
“The more the universe seems comprehensible, the more the universe seems pointless.”

Watson
Another take on the purposeless universe model, occurred in a 1996 conversation between American biochemist
James Watson, co-discover of DNA, and his friend English biologist Richard Dawkins, wherein Watson summarized his
views on the religion-science conflict as follows: [3]
“Well I don’t think we’re here for anything. We’re just products of evolution. You can say, ‘Gee, your life must be
pretty bleak if you don’t think there’s a purpose,’ But I’m anticipating having a good lunch.’
Watson, it seems, here is summarizing his methodology of existence to the effect that he exists for the here and now,
led by his own intuitive guiding principle to seek that which is good possibly along the lines of the Epicurean guiding
principle to seek the maximum total amount of pleasure. The following pages will address the issues underlying these
conflicting sets of belief systems in the daylight of modern science.

Edis
Another outspoken purposeless universe advocator is Turkish-born American physicist Taner Edis, a physics professor
at Truman State University, and author of three books on religion and science. His 2002 Ghost in the Universe
trumpets out, nearly ad nauseam, that the universe is Godless (which is correct), that “the natural world contains no
binding moral principles” (which is incorrect: chemical thermodynamics defines what is natural and unnatural), and
that evolution and creativity in nature occur via “blind, purposeless trial and error” (which is incorrect: evolution, that
which synthesized humans from hydrogens, is a process of coupled energy-driven chemical reactions, and chemical
reactions do not occur via blind trial and error). He summarizes his view as such:
“Among believers of all stripes, it is a commonplace that science is unable to answer ultimate questions about human
origins, meaning and destiny. I shall argue that we come from accidents, not design. Our lives have no cosmic
meaning. Our destiny is dust, not immortality. Many find such answers unappealing. Nevertheless, I believe they are
most likely correct.”
And nearly devotes the entirety of his 2002 book to the substantiation of this model.
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Quotes
The following are related quotes:
“The universe may have a purpose, but nothing we know suggests that, if so, this purpose has any similarity to ours.”
– Bertrand Russell (c.1960), English mathematical philosopher
“Is it just a crazy, cosmic stroke of luck that we’re here at all? Or do humans have some larger, mysterious purpose?”
– Steve Paulson, Atoms & Eden (2010)

See also
● Ontic openness

References
1. Thims, Libb. (2012). What’s Your Purpose? (In a Godless universe) (ch. 4: Purposeless Universe Hypothesis). 103page unpublished manuscript (as of 2011). Publisher.
2. Weinberg, Steven. (1993). Dreams of a Final Theory: The Search for the Fundamental Laws of Nature. Publisher.
3. Dawkins, Richard. (2006). The God Delusion (Watson, pg. 125-26). Mariner Books.
4. (a) Atkins, Peter. (1981). Creation. Publisher.
(b) Atkins, Peter. (1992). Creation Revisited. W.H. Freeman & Co.
5. (a) Atkins, Peter. (2011). On Being: A Scientist's Exploration of the Great Questions of Existence (thermodynamics,
6+ pgs). Oxford University Press.
(b) "On Being" by Peter Atkins (review), May 05, 2011 - Humanist4Science blog.
6. Edis, Taner. (2002). The Ghost in the Universe: God in the Light of Modern Science (pg. 16). Prometheus Books.
7. (a) Tunzelmann, Geroge. (1910). A Treatise on Electrical Theory and the Problem of the Universe (§The Place of
Mind in the Universe, pg. 495). C. Griffin and Co.
(b) Ernst Haeckel – Wikipedia.
8. Dawkins, Richard. (1991). “The Ultraviolet Garden”, Royal Institute Christmas Lecture, No. 4.
9. Barbour, Ian G. (2000). When Science Meets Religion (pg. 155). Harper Collins.

Puzzle
In terminology, puzzle, from pusle ‘bewilder, confound” (1590s), of unknown origin (1582), possibly frequentative of
pose in obsolete sense of ‘confuse, perplex’, is a question, problem, and or contrivance that interrogates the mind,
resulting to test one’s ingenuity; similar to conundrum and or riddle. [1]

Quotes
The following are related quotes:
“In 1809, Goethe published a book which was a puzzle both to his admirers and his enemies. This was Elective
Affinities.”
— Hjalmar Boyesen (1885), Goethean scholar

“I have run my head hard up against a form of mathematics that grinds my brains out. I flounder like a sculpin in the
mud. It is called the ‘law of phases’, and was invented at Yale [by Gibbs]. No one shall persuade me that I am not a
phase. On the physico-chemical law of development and dynamics, our society has reached what is called the critical
point where it is near a new phase or equilibrium. My essay ‘The Rule of Phase Applied to History’ is a ‘mere
intellectual plaything, like a puzzle’. I am interested in getting it into the hands of a ‘scientific, physico-chemical
proofreader’ [see: Henry Bumstead] and I am willing to pay ‘liberally for the job’.”
— Henry Adams (1908-09), aggregate personal note communications [2]

See also
● Modern queries
● Reverse engineering puzzle
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PV diagram
In thermodynamics, PV diagram, short for pressure
volume diagram, indicator diagram, or indicator
card, is a plot of the pressure of a given body or
system, on the ordinate (vertical axis), against
volume on the abscissa (horizontal axis); the body
typically existing in the gas state, although this is
not always true, which undergoing a
transformation or change of state; typically
expansion or contraction.
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An example PV diagram (1912), the area of the enclosed region under
the curve representative of PV work, the area of which shown being
calculated according to the strip method, or summation of the the
areas of the vertical strips. [1]

PV work
In thermodynamics, PV work is a shorthand term for pressure volume work or work associated with volume change.

Etymology
The concept of pressure volume work originated from the invention of the indicator by James watt in 1790, followed
by the invention of the indicator diagram by John Southern, Watt's employee, in 1796, followed by an exposition of
the mathematical details of indicator diagrams, otherwise known as PV diagrams, by French physicist Emile Clapeyron
in 1834. In 1857, German physicist Rudolf Clausius, in his paper on the kinetic theory of gases, derived a formula for
product of the pressure and volume of a body of gas as follows:

where N is the number of molecules (particles), m the mass of each molecule, and u the mean velocity of each
particle. [1] The term PV diagram, used as early as 1903, seems to predate the term PV work, in common usage, by
about fifty years. American chemist Frederick Rossini, for example, was using the term "PV work" commonly in his
1950 Chemical Thermodynamics.

See also
● PV = k
● PV = nRT
● dW = PdV

References
1. Thims, Libb. (2007). Human Chemistry (Volume One) (pg. 290). Morrisville, NC: LuLu.

External links
● PV work – ChemTeam.info.
● PV work – Chem.Arizona.edu.

Pynchon, Thomas
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In hmolscience, Thomas Pynchon (1937-), pronounced PIN-chawn, is American
engineering physicist turned writer noted, in literature thermodynamics, for his three
Henry Adams + Norbert Wiener based entropy-philosophy implications based novels: V
(1963), The Crying of Lot 49 (1966), and Gravity’s Rainbow (1973)

Overview
In 1958, Pynchon wrote a short story “Entropy”, published in 1960, in which he helped
to introduce the physics concept of entropy to the literary world, a term which was to
later become synonymous with Pynchon's name. [6] Pynchon credits his major
influences in the formulation of "Entropy" as American historian Henry Adams, author
of the 1910 “A Letter to American Teachers of History” and American mathematician
Norbert Wiener, author of Cybernetics (1948) and The Human Use of Human Beings
(1950). He explains "that the ‘theme’ of the story is mostly derivative of what these
two men had to say." [7] In 1963 to 1973, Pynchon published three Maxwell’s demon
containing novels: V (1963), The Crying of Lot 49 (1966), which specifically uses entropy
as a narrative device, and Gravity’s Rainbow (1973). [1] Pynchon’s works have been referred to as a prime example of
entropology. [2] Of note, the Crying of Lot 49 is listed by Time magazine as one of the best English language novels
from 1923 to 2005. [3] To cite an example, the following is an excerpt from The Crying of Lot 49, themed on similarity
of Shannon entropy to Boltzmann entropy (or Clausius entropy) and the nature of the two in respect to information
loss and Maxwell’s demon: [12]
“He began then, bewilderingly, to talk about something called entropy. The word bothered him as much as ‘Trystero’
bothered Oedipa. But it was too technical for her. She did gather that there were two distinct kinds of entropy. One
having to do with heat-engines, the other to do with communication. The equation for one, back in the ‘30’s, had
looked like the equation for the other. It was a coincidence. The two fields were entirely unconnected, except at one
point: Maxwell’s Demon.”
In retrospect, as noted by American writer Jeremy Campbell, we note that the formulaic similarity between
thermodynamic entropy and information entropy was not exactly a “coincidence”, but rather a half-joke, half-effort
made by American electrical engineer Claude Shannon in attempts to justify his theories on signal transmission in
phone lines (information theory),
thermodynamically. [13]
Pynchon later admitted the "shallowness of
[his] understanding" of the subject of entropy,
and noted that choosing an abstract concept
first and trying to construct a narrative around it
was "a lousy way to go about writing a story".
He carries the concept of entropy, however,
throughout his work; at least up through 1973.
From “Entropy” we find:
"Nevertheless," continued Callisto, "he found in
entropy, or the measure of disorganization for a
Pynchon’s novels are so densely woven with various scientific concepts,
closed system, an adequate metaphor to apply where often readers comment to the effect that they only remember tento certain phenomena in his own world. He saw, percent of each chapter after a reading, that there is even a literary wiki
for example, the younger generation
(PynchonWiki.com) dedicated to the exploration of six of Pynchon’s
responding to Madison Avenue with the same
novels: Against the Day (2006), Thomas Pynchon's most recent novel;
Mason & Dixon (1997); Vineland (1990); Gravity's Rainbow (1973),
spleen his own had once reserved for Wall
Pynchon's awe-inspiring third novel; The Crying of Lot 49 (1966),
Street, and in American 'consumerism'
discovered a similar tendency from the least to Pynchon's second novel; and V. (1960) Pynchon's first novel (the latter
three as pictured on the site below). [9]
the most probable, from differentiation to
sameness, from ordered individuality to a kind of chaos. He ... 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. "
The Crying of Lot 49 (1965), likewise, traces the concept of entropy through the theoretical Maxwell's Demon device
(the great historical challenge to the second law), and also extends the property and Demon to metaphorically
control and inform the journey of Oedipa Mass, the novel’s protagonist. Pynchon's reader is said to travel an
analogous odyssey to the protagonist, sorting information, flirting with chaos and circumnavigating truth. [8] A noted
scholar of the thematic use of entropy in the the work of Pynchon is American literature theorist Lois Zamora. [21]

Slow Learner
In the Introduction to Slow Learner (1984), Pynchon states in commentary on his earlier work:
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“After having been worked with in a restrained way for the next 70 or 80 years [after its first formulation in 1865 by
Rudolf Clausius], entropy got picked up on by some communication theorists and given the cosmic moral twist it
continues to enjoy in current usage.”
In the following oft-quoted passage, Pynchon explains how, as is the case for many if not most, he found difficulty in
his attempts to understand the notion of entropy: [19]
“Since I wrote this story ["Entropy"] I have kept trying to understand entropy, but my grasp becomes less sure the
more I read. I’ve been able to follow the OED definitions, and the way Isaac Asimov explains it, and even some of the
math. By the qualities and quantities will not come together to form a unified notion in my head. It is cold comfort to
find that Gibbs himself described entropy in written form as ‘far-fetched … obscure and difficult of comprehension’.”
The mention of Gibbs' view on entropy in this last quote, to note, is a biased truncation slanted in such a way towards
Pynchon's outlook. The actual full 1873 quote by Gibbs is: [20]
“Any method involving the notion of entropy, the very existence of which depends on the second law of
thermodynamics, will doubtless seem to many far-fetched, and may repel beginners as obscure and difficult of
comprehension.”
In any event, in these works, Pynchon relates contemporary culture to an entropy heat death, suppositions latent
questions such as: Can heat death be reverse?, among other subtleties. [18]

Impact
Followers of the works of Pynchon have raised him to almost a cult status. Writer Erik Ketzan, in 2004, noted that “a
reader review of Gravity’s Rainbow at Amazon.com sums up the Pynchon cult by declaring: ‘GR is our new Bible, and
Pynchon’s a zany Moses in America’. To these devoted literati, finally hearing Pynchon’s voice (The Simpsons, 2004) is
comparable to Moses descending Mount Sinai.” Likewise, author Rick Moody commented in 2005 that the reading of
Pynchon’s authorized bootleg edition of his early stories (Slow Learner, 1985) felt like a finding of the Rosetta Stone
to his later works. One possible explanation of this iconic status might be Pynchon’s fascination, in his writings, on
entropy in relation to death and particularly his speculations on what sort of past-entropy life or after-life might exist
beyond this demarcation of equilibrium (see: cessation thermodynamics); in that the philosophical question (see:
philosophical thermodynamics) of "what happens to a person when they die", in the sense of the question of the
continuity of movement in this life may relate to or connect to the movement of the universe in the long scheme of
things, is the most wanting in
explanation. [17]

Reclusiveness
Pynchon is notoriously elusive,
camera shy, and very reclusive. There
are, for instance, only a handful of
images of him (shown adjacent). In
1963, according to one story, when
Time sent a photographer to his
house in Mexico City, he reportedly
jumped out of the window and fled
Left: Pynchon in high school yearbook (1953). Left (center): Pynchon sitting, in a row
to a nearby town to avoid the
of people, (c.1954). Right (center): Pynchon at (convention?) with press identification
interview and photograph.
tags in Japanese and English (c. 1970). Right: Pynchon with paper bag on his head in
Supposedly, he has never given an
an episode of The Simpsons, where he voices his own lines (2004).
interview, allowed himself to be
photographed, or appeared on television; although some un-photographed interviews do seem to exist (such as a
photograph of Gary Snyder in conversation with Pynchon (where only Snyder is shown)). [10] In 2004, Pynchon came
out of hiding and voiced a sketch of himself wearing a paper bag on his head in the the episode "Diatribe of a Mad
Housewife" of the Simpsons. [11] In the short 30-second clip, Pynchon tells another new author (Marge Simpson):
“here’s your quote: Thomas Pynchon loved this book, almost as much as he loves cameras” and then tries to sell
himself on the street as a today only special to get an picture with a reclusive author.

Nobel Prize contender
See main: Nobel prize winners in thermodynamics

In connection to other Nobel Prize laureates in thermodynamics, in recent years, Pynchon has frequently been cited
as a contender and seems to be in the running for the Nobel prize in literature, likely having been already nominated
many times, but not yet won (similar to Gilbert Lewis, nominated 35 times). Likewise, in November of 2004 Austrian
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playwright and novelist Elfriede Jelinek, winner of the 2004 Nobel Prize in literature (announced in October),
commented, in an interview regarding her translations of Pynchon’s works, that: [15]
“Sure, I am fond of translating. But I wouldn’t translate Pynchon again. Not that I don’t consider him to be a genius.
It’s a joke that he hasn’t got the Nobel Prize and I’ve got it. I do consider him as one the most important authors, far
ahead of Philip Roth by the way. I cannot get the Nobel Prize if Pynchon hasn’t got it. That’s against the laws of
nature. For the record, please.”
Likewise, in 2007 writer John Carvill commented that: “recently, it was suggested that the Nobel committee dare not
award Thomas Pynchon the ‘big prize’, as they’re terrified he’ll turn them down.” [16]

Education
Pynchon graduate from high school in 1953, at the age of 16, where the caption under his school yearbook photo
read: [4]
“Pynch; P&G Yearbook; Trade Fair 2, 3; Sr. Play student director; Spanish Club 3, 4: Honor Society 3, 4; likes pizza;
dislikes hypocrites; pet possession, a typewriter; aspires to be a physicist.”
After graduation, Pynchon studied engineering physics at Cornell University, but at the end of his second year left to
serve in the US Navy. In 1957, Pynchon returned to Cornell to pursue a degree in English, publishing several short
stories while there, graduating in 1959 with a BA in English. In 1964, Pynchon applied to study mathematics as a
graduate student at the University of California, Berkeley, but was turned down. [5]
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Pythagoras
In science, Pythagoras (c.570-490BC) (IQ:180|#83) (CR=36) was a Greek mathematician
and philosopher, a greatest mathematician ever (#11), Cattell 1000 (#89) smartest
person ever (Ѻ), Ranker greatest mind (#16), Aristotle ranked (#6) albeit characterized
as the “most mysterious figure in the history of Greek philosophy”, commonly known
for his Pythagorean theorem.

Souls
Pythagoras, according to Xenophanes, headed an academy, school or sect—the
Pythagoreans—that flourished from 532-390BC in Crotona, Italy, that adhered to the
doctrine of “transmigration”, that of the movement of souls, upon death, from one kind
of living creature to another; one repercussion being a vegetarianism dietary system.
Pythagoras believed in the transmigration of souls and therefore, via reason of logic,
was a vegetarian, and did not want to eat the body of an animal that might be the
abode of a dead friend (compare: Newton in Senegal). (Ѻ)

Overview
Pythagoras, supposedly, left no writings of his own behind; what details that exist of him are reconstructed from
several secondary sources. Pythagoras was taught by Thales of Miletus (c.624-546 BC) , who "who refers everything
to water" (Augustine, c.410), from whom he gained an appreciation of geometry, and his pupil Anaximander. [5]
Aristotle (384-322BC), in his Metaphysics, makes his first mention of Pythagoras as follows: [2]
“Among these philosophers [sc. Leucippus and Democritus] and before them, the Pythagoreans, as they are called,
were the first do deal with mathematics and they made advances in this field; moreover, having been brought up in
it, they believed the principles of mathematics to be the principles of everything there is … Since all other things
seemed in their whole nature to be modeled on numbers, and numbers to be the first in all of nature, they held the
elements of numbers to be the elements of everything there is.”
(add discussion)

Egypt | Heliopolis
Pythagoras, and after him Plato, both went to study in Heliopolis, the famous university town of ancient Egypt. [4]
Pythagoras, supposedly, drew upon Egyptian myths—a model according to which, based on the Heliopolis creation
myth, the world came into being accruing via the steps: water (Ab) → earth (Nun) → fire (Ra) → air (Shu)—that the
world was created from a single resonance; his studies of the physics of sound led him to discuss the music of
spheres. [1] Pythagoras taught a cosmology, with the earth as the center of the universe, i.e. Geb-centric, in Egyptian
cosmology, or geo-centric, in modern Greek language based terminology); and in terms of ethics, believed that the
soul was a form of number that moved through various reincarnations toward complete purity. [5]

Atomic theory | Element theory
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Empedocles (495-435 BC), supposedly, adopted Pythagoras’ numerology technique in an attempt to quantify the
chemistry of his four elements model; according to which, e.g., animal bone consisted of two parts water, two parts
earth, and four parts fire, or that because he believed that all of his four elements were most thoroughly mixed in
blood, people he conceptualized thought mainly with their blood. [3] Plato (427-348BC), in his in his circa 360BC
dialogue Timaeus, supposedly, following Pythagoras, introduced the atomic theory proposition that ideal geometric
forms serve as atoms, according to which atoms broke down mathematically into triangles, such that the form
elements had the following shape: fire (tetrahedron), air (octahedron), water (icosahedron), earth (cube). This,
however, was not atomic theory proper, but rather the four element theory.

Quotes
The following are related quotes:
“Know, so far as is permitted thee, that nature is in all things uniform.”
— Pythagoras (c.500BC), from Pythagorean scriptures by Clifford [6]

References
1. Dehnert, Edmund. (1983). “The Consciousness of Music Wrought by Musical Notation”, Conference on Science,
Technology, and Literature, Long Island University, Brooklyn, New York, Feb; in: Beyond the Two Cultures: Essays on
Science, Technology, and Literature (editors: Joseph Slade and Judith Lee) (§5:99-116). Iowa State University Press,
1990.
2. Furley, David. (1987). The Greek Cosmologists: Volume 1, the Formation of the Atomic Theory and Its Earliest Critics
(§5: Pythagoras, Parmenides, and Later Cosmology, pgs. 49-60). Cambridge University Press.
3. Balmer, Robert T. (2010). Modern Engineering Thermodynamics (pg. 592). Academic Press.
4. Sladen, Douglas. (1911). Oriental Cairo: the City of the Arabian Nights (§33:Heliopolis, pgs. 341-). Publisher.
5. McElroy, Tucker. (2009). A to Z of Mathematicians (§:Pythagoras, pgs. 218-19). InfoBase.
6. Plumptre, Constance E. (1888). Natural Causation: an Essay in Four Parts (pg. #). Unwin.

Further reading
● Crease, Robert P. (2008). The Great Equations: Breakthroughs in Science from Pythagoras to Heisenberg. W.W.
Norton & Co.

External links
● Pythagoras – Wikipedia.

Q
In symbols, Q is the symbol for

Quality
In thermodynamics, quality is term employed occasionally to describe the relation between the first law and second
law in regards to how energy can exist in different forms: "high-grade quality" forms, namly that which can be
transformed into mechanical work or electrical work, or "low-grade quality" forms, an example being heat; whereby,
in this classification view, the second law or entropy increase is described as a decrease in “quality” of the total
energy stored in a given system. [1]

Etymology
The “quality” description of energy seems to have entered the field predominately with the publication of Leon
Brillouin’s 1949 article “Life, Thermodynamics, and Cybernetics” wherein he defines "quality" to a significant degree
and uses it in argument. [1] In 1992, English physical chemist Peter Atkins, in his Creation Revisited, employs the
“quality” view of energy mixed in with a "energy dispersal" view of the second law; a term which he says he
borrowed from Freeman Dyson in his 1971 article “Energy in the Universe”, who supposedly introduces an “order of
merit” for various forms of energy, with gravitational energy heading the list in possession of the highest quality, and
cosmic microwave radiation at the bottom, with the lowest quality (in the sense that it corresponds to the ultimate
heat sink, in the sense that there is no way in which this variety of energy can be further degraded). [2] Atkins defines
“localized energy as energy with potency to be harnessed to do work, and therefore in some sense having ‘high
quality’. In employing this term to outline his theory of existence, he states: [3]
“Everything is driven by decay. Everything is driven by motiveless, purposeless decay. By [the term] ‘quality’, [we
mean] the extent of its dispersal. High quality, useful energy is localized energy. Low quality, wasted energy, is
chaotically diffuse energy. Things can get done when energy is localized; but energy loses its potency to motivate
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change when it has become dispersed. The degradation of quality is chaotic dispersal. Such dispersal is ultimately
natural, motiveless, and purposeless. It occurs naturally and spontaneously, and when it occurs it causes change.
When it is precipitate it destroys. When it is geared through chains of events it can produce civilizations.”
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Quantity
In science, a quantity, from the Latin quantus “how
much”, refers to the measurement of something, in
relation to that which can be expressed numerically
in units. [1]

Quantifiable
The three step process for a subject becoming a
“science”, according to the William Jenson
categorization scheme (see: etymology), is for the
“theoretical” stage to transform into the
“quantification” stage, which then transforms into
the “modern” stage, which in the case of
transformation of thermochemistry (1783) to science
of modern chemical thermodynamics (1923) took
about 140-years. [5]

Nonquantifiable

The ten "fundamental quantities" of thermodynamics, according to
the 1914 views of American physicist Percy Bridgman. [3]

See main: Proxmire affair

In 1975, American politician William Proxmire, after hearing of the $84K NSF grant awarded to American
psychologists Ellen Berscheid and Elaine Walster to study on romantic love, dubbed love a non-quantifiable subject
matter: [6]
“No one can argue that falling in love is a science. The impact of love is a very subjective, nonquantifiable subject
matter. Love is simply a mystery.”
In 1969, Walster and Berscheid, in their Interpersonal Attraction, reflected on this: [7]
“It is odd that the notion that attraction, particularly such intense forms as romantic love, are simply ‘nonquantifiable’ has lingered to the present day. It seems especially strange when we consider that each of us, every day
and in a variety of ways, manages to quantify our attraction to others and measure their attraction to us.”
(add discussion)

Five principle quantities
The five “principle quantities” in thermodynamics, according to the 1878 views of Scottish physicist James Maxwell,
are the energy U, entropy S, volume V, temperature T, and pressure P of a body. [2] Quantities can be either
“intensive”, defined uniquely per point in space, or “extensive”, proportional to the dimension of the system.
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Ten fundamental quantities
The ten "fundamental quantities" in
thermodynamics, according to the 1914
views of American physicist Percy
Bridgman, are pressure p, temperature
τ, volume v, entropy s, heat Q, work W,
internal energy E, total heat H
(enthalpy), Gibbs potential Z (Gibbs free
energy), and Helmholtz potential ψ
(Helmholtz free energy), as shown
adjacent.

Units | Base and derived
All thermodynamic quantities are
measured in "units" of which there are
7 base units and 26 derived units
(shown adjacent). [4] Historically, in
1960, in aims to unify scientific
calculations throughout the world,
French scientists developed the
International System (SI) of units, using
the three basic metric (meter-based)
The 7 base units and 26 derived units of the quantities of the SI unit system. [4]
units of mass (kg), length (m), time (s),
in addition to the four newer units temperature (K), mole (mol), current (A), and light intensity (cd). The first five SI
units (kg, m, s, K, mol) are fairly simple units, whereas the latter two, i.e. current (A), measured in force per distance,
and light (cd), being the measure of photon emission from a typical candle, are somewhat more complicated to
understand. One of the more conceptually difficult derived units to understand is the unit interrelationship involved
in the measurement of the mechanical equivalent of heat (J), which involves two derived SI units, work and heat, and
one base SI unit, temperature.

Quotes
The following are related quotes:
“Elegant intellects which despise the theory of quantity are but half developed.”
— Alfred Whitehead (c.1910), cited by Alfred Lotka in Elements of Physical Biology (pg. 100)

See also
● Characteristic function notation table
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Quantum entanglement
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In quantum mechanics, quantum entanglement, EPR effect or
nonlocality, is the view that quantum entities, typically photons, that have
interacted with each other, at an initial time, remain mutually entangled,
however far they may eventually separate spatially. [1]

Overview
The premise of entanglement arose in a 1935 thought experiment of
Albert Einstein, Boris Podolsky, and Nathen Rosen to demonstrate, as
they thought, a logical impossibility of quantum mechanics, hence the
acronym EPR effect, experiment, or paradox, as it is sometimes called. [3]
An artistic rendition of quantum
Experimental testing on the entanglement hypothesis was first conducted entanglement.
by Irish physicist John Bell working at CERN, in Geneva in the mid 1960s.
The premise of entanglement is the, what seems to be, measured phenomenon that if two systems, or particles, A
and B, are permitted to interact, and then separated by some great distance in space, a change in one particle or
system, is said to be instantaneously detectable in the other, to the effect that the particles seem to remain
entangled or ‘aware’ of each other, so to speak, to some extent or another. [2]
In the 1980s, a group working in Paris induced an atom to emit two photons simultaneously in opposite
directions, and found that measurement of one photon on one side of the lab affected the other photon on the
opposite side of the lab, instantaneously. The argument is that because the two photons originated from the same
source, they are correlated with one another, and thus remain ‘entangled’ even when far apart. In the 1990s,
researchers in Geneva sent two originally entangled photons separately down 6.2 miles of fiber optic cables, finding
that the two photons acted like one particle even when more than six miles apart.

Animate applications
The work of English researcher Rupert Sheldrake, and his theory of the morphogenetic field, gives the most
comprehensive summary of work done on the idea or concept of entanglement as applied to animals and humans, to
the effect that animals can sense eminent danger, that spouses (one pair of a dihumanide molecule) can sense when
they are being cheated on, even when separated on opposite sides of the globe, or that twins can sense when their
counterpart has been in an accident, among other studied phenomenon. [4]
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In science, quantum mechanics is the
study of the mechanics of processes and
states of systems or bodies from the
perspective that matter and energy can be
divided into discrete quantifiable units
called energy elements or light quanta.

Overview
The rise of quantum mechanics is
summarized well by American physical
economist Philip Mirowski, who states that
following Max Planck's 1901 quantum
hypothesis: [1]
“The quanta then began to show up in
other important physical theories: the
photon theory of light-quanta (1905); the
Bohr model of the atom (1913); the
structure of spectroscopy (1916); and
then, in 1925/26 the full-fledged quantum
mechanics of Heisenberg and
Schrodinger.”
(add discussion)

History
In 1901, Max Planck introduced the energy
element conception, modeled on the
The double-slit experiment, according to Richard Feynman (Ѻ), is at the heart of
earlier 1870s entropy models of Ludwig
Boltzmann, albeit discussed in the context central mystery of quantum mechanics.
of black bodies. In 1905, Albert Einstein expanded on the work of Planck to argue that light, or electromagnetic
energy, can be divided into discrete quantifiable units called “light quanta”, or “photons” as they came to be called in
1926 by Gilbert Lewis, an argument situated in the context of radiation thermodynamics. The “quantum mechanics”
model was further justified in the years to follow in the logic of the principle of elementary disorder viewed in the
context of the third law of thermodynamics or heat theorem as devised in 1907 by Walther Nernst in regards to
states of systems at absolute zero. Into the 1930s, following the formulation of the Schrodinger equation, this change
in thinking in physics came to be known as the “quantum revolution”, in the corpus of the various scientific
revolutions.

Quotes
The following are related quotes:
“Quantum mechanics is certainly imposing. But an inner voice tells me that it is not yet the real thing. The theory
says a lot, but does not really bring us any closer to the secret of the "old one." I, at any rate, am convinced that He
does not throw dice.”
— Albert Einstein (1926), “Letter to Max Born”, Dec 4

“Renormalization is but sweeping the infinities under the rug.”
— Paul Dirac (c.1930)

“Quantum theory reminds me a little of the system of delusions of an exceedingly intelligent paranoiac, concocted of
incoherent elements of thoughts.”
— Albert Einstein (1952), “Letter to D. Lipkin”, Jul 5

“The double slit experiment is at the heart of quantum mechanics and in reality it contains the only mystery about
which we cannot explain how it works.”
— Richard Feynman (1961), “Quantum Behavior”, Feynman Lectures, Ch. 37, Vol 1

“There was a time when the newspapers said that only twelve men understood the theory of relativity. I do not
believe that there ever was such a time. There might have been a time when only one man did, because he was the
only guy who caught on, before he wrote his paper. But after people read the paper a lot of people understood the
theory of relativity in some way or other, certainly more than twelve. On the other hand I think I can safely say that
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nobody understands quantum mechanics. Do not keep saying to yourself, ‘But how can it be like that?’, because you
will get ‘down the drain’, into a blind alley from which nobody has yet escaped.”
— Richard Feynman (1965), The Character of Physical Law (pg. 129)

“Quantum electrodynamics is simply a way to sweep the difficulties under the rug.”
— Richard Feynman (1965), Nobel Prize speech

“It seems clear that the present quantum mechanics is not in its final form. Some further changes will be needed, just
about as drastic as the changes made in passing from Bohr's orbit theory to quantum mechanics. Some day a new
quantum mechanics, a relativistic one, will be discovered, in which we will not have these infinities occurring at all. It
might very well be that the new quantum mechanics will have determinism in the way that Einstein wanted.”
— Paul Dirac (1979)

“Modern physics is governed by that magnificent and thoroughly confusing discipline called quantum mechanics that
has survived all tests, is believed to be flawless, but one that nobody understands.”
— Murray Gell-Mann (1990), “Some Truer Method: Reflections on the Heritage of newton (pg. 51)

“The authors of physics textbooks are usually compelled to redo the work of the magicians so that they seem like
sages; otherwise no reader would understand the physics. Planck was a magician in inventing his 1900 theory of heat
radiation, and Einstein was playing the part of a magician when he proposed the idea of the photon in 1905. It is
usually not difficult to understand the papers of the sage-physicists, but papers of magician-physicists are often
incomprehensible. In this sense, Heisenberg’s 1925 paper was pure magic.”
— Steven Weinberg (1992), Dreams of a Final Theory (pg. 68)

“Probably the best way to agitate a group of jaded but philosophically inclined physicists is to buy them a bottle of
wine and mention interpretations of quantum mechanics. It is like opening a Pandora’s box. I have been amused to
discover that the number of viewpoints often exceeds the number of participants.”
— Artur Ekert (1995) “Pet Theories of Quantum Mechanics”

“It is daydreaming. What counts is what you see on the screen. Do not ask if the particle did follow some continuous
path. We do not know about that. Forget about it.?”
— Martinus Veltman (2003), Facts and Mysteries in Elementary Particle Physics (pg. 90)
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Quantum revolution
In scientific revolutions, the quantum revolution (1884-1925) is refers to the establishment of the new science of
quantum mechanics, which started with Ludwig Boltzmann’s 1884 thermodynamic analysis of cavity radiation ending,
essentially, with Erwin Schrodinger’s 1926 quantum mechanical Lagrangian formulation of movement of the nuclei
and electrons of an atom, a formulation later to be called the Schrodinger equation. The following 2007 quote by
German physicist Ingo Muller captures the essence of the quantum revolution: [1]
“The ultraviolet catastrophe of cavity radiation heralded the fall of classical physics which amounted to a scientific
revolution. It started in 1900 with Planck’s paper ‘On the Law of Energy Distribution in the Normal Spectrum’.”
(add discussion)
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Quantum thermodynamics
In thermodynamics, quantum thermodynamics is the quantum mechanical study, such as is embodied in the logic of
the Schrödinger equation (1926), of the energy and entropy of systems in relation to irreversibility. [1] In large part,
the subject is still in a rather nascent topic. [2]

History
In 1900, German physicist Max Planck theorized that the internal energy U of a black body (resonator) could be
divided into a discrete number of “energy elements” ε by the expression:
U = εP
where P is large integer. [1] This supposition later led German-born American physicist Albert Einstein, in 1905, to
propose that light itself was composed of quantums of energy, i.e. light quantums. These light quantums later came
to be called “photons”, a term introduced in 1926 by American physical chemist Gilbert Lewis. In 1927, American
chemical engineer John von Neumann published Thermodynamics of Quantum Mechanical Assemblies, in which he
extended Ludwig Boltzmann’s notion of entropy to quantum systems. American thermodynamicist László Tisza, of the
MIT school of thermodynamics, seems to have been the first to define the term “quantum thermodynamics” to a
significant degree, in his 1963 article “The Conceptual Structure of Physics”, who stated:
“We shall occasionally refer to these theories [mechanics, thermodynamics, and quantum mechanics] by the generic
name quantum thermodynamics.”
Tisza’s associate Italian thermodynamicist Gian Beretta, also from the MIT school, seems to have picked up this
subject with the launching of the 2005 QuantumThermodynamics.org website. Beretta defines quantum
thermodynamics as the unified theory of mechanics and thermodynamics that explains the microscopic foundations
of entropy and irreversibility that drive all natural physical phenomena, which he states is a subject developed by
George Hatsopoulous, Elias Gyftopoulous, James Park, and himself. [3]
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Queer chemistry
In human chemistry, queer chemistry, or “LGBT (GLBT) chemistry”, gay chemistry, or homosexual chemistry, is the
study of chemical interactions, neurochemical changes, human chemical reactions, and human chemical bonding
dynamics between gay, lesbian, bisexual, transgender, questioning, pansexual, bicurious, or asexual, etc., individuals
being viewed as human molecules. [1]
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Overview
Statistically, approximately 3-4 percent of world’s population is of the homosexual or queer persuasion. [2] In
commentary on the nature of algorithmic matchings of same sex relationships, ScientificMatch.com founder Eric
Holzle comments: [3]
“Chemical attraction is just as prevalent whether you’re gay or straight.”
The adjacent video is a humorous take "sexual chemistry", the title of the the video, between men using innuendo
with chemistry metaphors. In particular, in commentary the individuals in the video, between 1:45-2:15, comment on
the paradoxical difference between gravitational “attraction” and “attraction” between people, which they decide is
a type of biochemical force or attraction, as in biogravity. The clip highlights the lack of understanding, in general
science, of the nature of gravity in relation to human bonding. Queer or homosexual chemistry is, in general, a
nascent field of research. It is generally agreed, however, that the chemistry involved in qay relationships will differ
than as compared to typical homosexual relationships. In a typical gay relationship, such as, for instance, in the
human chemical bonding of two homosexual men:
M1 + M2 → M1≡M2
the neurochemical and hormonal changes will, invariably, be different than as compared to straight heterosexual
bondings A≡B. As such, it is likely that factors, such as energy and entropy changes, will be different to describe,
thermodynamically, than as compared to straight dynamics. Homosexual relationships, for instance, tend to be
shorter-lived than homosexual relationships, hence reaction rates and chemical bonding dynamics will differ. In his
circa 2000 article “The Physics of Relationships”, American astrophysicist Christopher Hirata speculated on what type
of molecular formulas would characterize the non-standard types of human sexual relationships. He notes that in his
calculations he is neglecting “rare and non-traditional” products or compounds (human molecules) that may form
such as “the gay molecule Y2", characterized the reaction:

Y + Y ↔ Y2
where he uses the symbol Y to represent a male human molecule, or "the lesbian molecule X2, and the middleEastern polygamous molecule X4Y.” [6]

Gay matching
A popular, albeit superficial, example of discussions on the current understanding on “gay chemistry” is the famous
2007 “Nope, Still Gay” ad campaign, by the dating/matching site Chemistry.com, who supposedly “chemically”
matches gay individuals via the algorithms of American biological anthropologist Helen Fisher, who question why
eHarmony.com rejects gays and lesbians. [4] In commentary on this, eHarmony founder Neil Warren stated that not
enough research has been done on gay relationships to warrant the construction of a gay matching algorithm. In
particular, Warren says “it calls for some very careful thinking [and] very careful research." [5]
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In famous publications, Query 31 is the final query or “quest”
appended to the third book of the 1718 edition of English
physicist Isaac Newton’s 1704 Opticks, in which a preliminary
verbal outline of the laws of chemical attraction and
dissociation were outlined, thus acting to launch affinity
chemistry, through the construction of Geoffroy's affinity
table, made by French chemist French chemist Étienne
Geoffroy during a translation into French of the 1718 edition
of Newton's Opticks, and thereafter, it is said, the chemical
revolution. [1]

Overview
In 1686, Isaac Newton, in the preface to his Principia,
commented:
“I wish we could derive the rest of the phenomena of nature
by the same kind of reasoning from mechanical principles; for
I am induced by many reasons to suspect that they may all
depend upon certain forces by which the particles of bodies,
by some causes hitherto unknown, are either mutually
impelled towards each other, and cohere in regular figures, or
are repelled and recede from each other.”
This paragraph can be seen as the draft-outline to Query 31.
This can be compared to the opening paragraph of the Query
shown adjacent. To corroborate, Newtonian biographer
Richard Westfall specifically states that Query 31 was drafted
in various parts of the Principia: [11]
“Newton had composed an early draft of what later became
familiar as Query 31 of the Opticks, in the papers composed
with the Principia (1686-87).”
Opening paragraph to Query 31 of Book III of the 1730

The logic expressed here is that Query 31, Newton's final
edition of Newton's Opticks. [12]
lifetime query into the puzzles of nature, are the product of
his final thoughts on his earlier 1686 mentions of how chemical phenomena may depend on the attractions and
repulsions of "certain forces by which the particles of bodies either cohere in regular forms or are repelled and
recede from each other."
In 1692, Newton, according to Spanish chemist and journalist Xavier Duran, wrote Query 31 in draft notes: [13]

“Newton, who had already come up with an explanation for the attraction of bodies, went on to propose that the
laws of gravitational attraction and of magnetism and electricity could be extended to the union and separation of
substance and gave examples of the reactions between alkalis and acids. In the only article he published on
chemistry—written in 1692 but published in 1710—and issues 31 and 32 of Optics, he proposed the existence of a
very powerful force between the particles of substances, which varied from one species to another. He even put
forward a short list of six metals ordered by priority on replacing one another when dissolved in nitric acid.”
Query 31, to note, is also said to contain the most detailed description of Newton’s ‘shell theory’, his description of
the relation of gravity to chemical affinity
in the outward layers of the earth. [10]
In historical summary of Newton’s
Opticks, American mathematician Kevin
Brown notes that the Opticks, itself, was
published the year following English
physicist Robert Hooke’s reaction end
(1703), a layover of the thirty-year
The timeline of the growth of the Queries. The first edition of the Opticks (1704)
debate with Hooke, the head of the Royal contained sixteen queries. A further seven were added to the first Latin edition of
society, who had criticized Newton's
1706. Eight more were added to the second English edition of 1717. The
writings on optics when they were first
numbering of the queries change in the 1717 edition; which makes their
communicated to the Society in the early identification somewhat confusing. The arrangement of the queries is
summarized in the above diagram, with the arrows indicating continuity. [8]
1670's. [6]
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In the years preceding 1704, Newton had personally entertained a great many bold hypotheses, including a
number of semi-mystical hermetic explanations for all manner of things, not to mention his painstaking
interpretations of biblical prophecies. Most of these he kept to himself, but when he finally got around to publishing
his optical papers, the year after Hooke had died, in which Newton then became head of the Royal Society,
supposedly said to have secretly destroyed all paintings of Hooke held by the Society, he couldn't resist including a
list of 31 "Queries" concerning the big cosmic issues that he had been too reticent to address publicly before.
In introducing the function of the queries, Newton comments tersely that he had originally planned on repeating his
experiments and investigations concerning the action of the rays of light in bodies, but that:
“I was interrupted, and cannot now think of taking these things into further consideration. Since I have not finished
with this part of my design, I shall conclude with proposing only some queries, in order to farther search to be made
by others.”
The Queries are said to contain some of Newton’s most influential and
speculative writing. Newton, aside from the above note, presents them without
header title and essentially without explanation. Only in his 1715 Account, did
he give them a summary mention: [9]
“Mr Newton in his Optiques distinguished those things which were made
certain by Experiments from those things which remained uncertain, and which
he therefore proposed in the End of his Optiques in the form of Queries.”
The true nature of these "queries" can immediately be gathered from the fact
that every one of them is phrased in the form of a negative question, as in "Are
not the Rays of Light very small bodies emitted from shining substances?" Each
one is plainly a hypothesis phrased as a question. [6] The first edition of The
Opticks (1704) contained only 16 queries, but when the Latin edition (1706)
came out Newton was emboldened to add seven more, making for a list of 23
big ‘questions’. In the second English edition, supposedly, the list was up to 24.
It is said that in Query 28, Newton begins to introduce his particle theory as
differing from that of Rene Descartes. It begins with the rhetorical question, as
all the queries do, "Are not all Hypotheses erroneous in which Light is supposed Title page of Newton's Opticks, the
to consist of Pression or Motion propagated through a fluid medium?" In this
third book of which contains the
'Queries' (and the famous Qu. 31).
query, Newton rejects the Cartesian idea of a material substance filling in and
comprising the space between particles. Newton preferred an atomistic view,
believing that all substances were comprised of hard impenetrable particles moving and interacting via innate forces
in an empty space.

Query 31
In 1717/18, Newton, in the in the revised English edition, expanded on this atomic theory chemistry logic, to
introduce what is now known as the famous "31st Query" that, over the next two hundred years, stimulated a great
deal of speculation and development on theories of chemical affinity. The final pages of The Opticks are devoted to
Query 31, which begins: [2]
“Have not the small particles of bodies certain powers, virtues, or force, by which they act at a distance, not only
upon the rays of light for reflecting, refracting, and inflecting them, but also upon one another for producing a great
part of the phenomena of nature? ... We must learn from the phenomena of nature what bodies attract one another,
and what are the laws and properties of attraction, before we enquire the cause which the attraction is performed.”
Newton goes on to speculate that the force of electricity operates on very small scales to hold the parts of chemicals
together and govern their interactions, anticipating the modern theory of chemistry. To cite the core example of
Newton’s description of a gradient of affinity reactions, he states: [4]
“Is it not for want of an attractive virtue between the parts of water (∇) and oil, of quick-silver (☿)(Hg) and antimony
(♁)(Sb), of lead (♄)(Pb) and iron (♂)(Fe), that these substances do not mix; and by a weak attraction, that quick-silver
(☿)(Hg) and copper (♀)(Cu) mix difficultly; and from a strong one, that quicksilver (☿)(Hg) and tin ( ♃)(Sn), antimony
(♁)(Sb) and iron (♂)(Fe), water (∇) and salts, mix readily?”
Most of Query 31 is devoted to an extensive (20 pages) enumeration of chemical phenomena that Newton wished to
cite in support of this view. [6] He outlines variations of attractions between different alchemical species, asking lots
of questions along the way, thus initiating the logic of affinity gradients and preferences.
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Geoffroy's affinity tables
See main: Geoffroy's affinity table, Affinity table,
Elective affinity, etc.

The publication of Newton's famous Query 31,
resulted in the construction of the world's first
affinity table, and from from this, it is said, the
chemical revolution was launched. In particular,
in 1718, during a translation into French of
Newton’s Opticks, French chemist Étienne
Geoffroy used the descriptions of affinity
gradients in Query 31 to construct the world’s
first affinity table. [3] In the years to follow many
more affinity tables were built culminating in the
construction of Swedish chemist Torbern
Bergman’s 1775 table, in his textbook A
Dissertation on Elective Attractions, containing
French chemist Étienne Geoffroy's 1718 affinity table, build using
55-rows and 50-columns of chemical species. [4] the "verbal" descriptions of affinity gradients in Query 31 to
Form these tables is where the logic the chemical construct the world’s first affinity table. [3]
reaction emerged.

Affinity, heat, free energy
To note, if Newton had never written his famous Query 31, it is unlikely that he great 19th century debate between,
on one side, Danish chemist Julius Thomsen and French chemist Marcellin Berthelot and, on the other side,
thermodynamicists such as Hermann Helmholtz, Walther Nernst, Fritz Haber, Theophile de Donder, or Gilbert Lewis,
among others, on the issue of the "true measure of affinity", would have every taken place, and the science of
chemical thermodynamics may have not progressed to its current stature. [5]
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In terminology, question, in contrast to answer, refers to the act or instance of
asking, specifically in respect to a subject, aspect, seeming puzzle, or issue open
for discussion or lacking in perceptual clarification or solution—the famous age
three query “what's the go o' that?” by Scottish physicist James Maxwell being
the epitome example.

Famous questions
English chemist-physicist Isaac Newton's famous 1718 "Query 31" the peak of
which was the question:
“Is it not for want of an attractive virtue between the parts of water (∇) and oil,
of quick-silver (☿)(Hg) and antimony (♁)(Sb), of lead (♄)(Pb) and iron (♂)(Fe),
that these substances do not mix; and by a weak attraction, that quick-silver
(☿)(Hg) and copper (♀)(Cu) mix difficultly; and from a strong one, that
quicksilver (☿)(Hg) and tin ( ♃)(Sn), antimony (♁)(Sb) and iron (♂)(Fe), water (∇)
and salts, mix readily?”

The asking of a question or "query",
such as English physicist Isaac
Newton's famous 1718 Query 31, is
precursor to arrival of the answer or
solution.

launched initially the science of affinity chemistry, eventually the chemical revolution, and resultantly the
thermodynamic theory of affinity, and hence the modern chemical thermodynamic / quantum chemistry solution or
answer to Newton's query. German-born American Albert Einstein’s famous 1891 age 12 quest to solve the ‘riddle of
the huge world’ and his followup question: ‘what happens when you run alongside a beam of light?’ resulted in the
mass-energy equivalence principle and the theory of relativity. American electrochemical engineer Libb Thims’ 1995
question: ‘what happens when one applies the "universal rule" (Gilbert Lewis, 1923) of thermodynamics to freely
going reactions between people?’ has led to the initiation of the science of human chemistry (2007) and to the
solution of the great problem of natural philosophy (2009) among other newly-emerging points of reality changing
discernments.

Modern queries | Big three
See main: Modern queries

As to the most sought after or greatest "modern queries" pressing on the mind of the average person, according to
2005 polls, when asked the question: ‘what is humankind’s present-day greatest philosophical conundrum’, the
following top three responses are found: [1]
1. What happens when you die? (27%)
2. What is love? (23%)
3. What is the meaning of life? (19%)
among other responses. These top three responses along with the "other responses", ten in total, were put into the
form of an online poll, asking the same question, given the ten response options, the results of which, as of 2012, are
shown below: [2]

1. What is the enigma of time (21%)
2. What is the meaning of life? (12%)
What is our purpose?
What is our function?
What is our design?
3. What happens when you die? (12%)
4. Does god exist? (11%)
5. What is love? (10%)
6. What is the paradox of existence? (38%)
Why are we here?
7. What is reality? (9%)
8. Is destiny ours to make or is it predetermined?
(7%)
9. What is the perception of truth? (6%)
10. What is the nature of good and evil (4%)

Some type of votebot or multiple re-vote action, to note, may have skewed the top answer, to bias the results.
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Morality?
Question number seven from George Dvorsky’s 2012
superlist: “8 Great Philosophical Questions That We’ll
Never Solve” is “what is the best moral system?”, the
section of which is shown adjacent, which of course is
really the "big" question underlying the above three big
questions, being that one's belief system in regards to
morality and one's understanding of the nature of
"choice", underpins one's belief in life, love, meaning,
and death. [5]
“All natural phenomena can be explained by the motion
and organization of primary particles.”
— Robert Boyle (1661), The Sceptical Chymist

In 1789, based British philosopher John Stewart
introduced his "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; an example quote of which is:

George Dvorsky’s 2012 philosophical question number 7 (of 8),
namely: what is the best morality system, that he thinks will
never be solved. [5]

“Body and identity of man or manhood, like fire and heat, may be changed or commuted, and in portions what was
fire may become man, and what was man become fire; the connection with nature being the same in all its parts,
animate or inanimate; but motion in the former has the power of procuring happy combinations or identities; and
the volition that propels that motion is motived by happiness, which it procures to its present, and perpetuates to all
future stages of its revolution into sensitive nature, by which self, or the moral system, is temporally and eternally
benefited.”
Stewart called this "natural religion." [1] Independently, less than seven years later, in 1796, German polyintellect
Johann Goethe began to develop a more robust physical chemistry based moral system, the gist of which he explains
as follows:
“The moral symbols in the natural sciences, that of the elective affinities invented and used by the great Bergman,
are more meaningful and permit themselves to be connected better with poetry and society.”
— Johann Goethe (1809), comment to Friedrich Riemer

Quotes
The following are related quotes:
“Let us now consider, for a little while, how wonderfully we stand upon this world. Here it is we are born, bred, and
live, and yet we view these things with an almost entire absence of wonder to ourselves respecting the way in which
all this happens. So small, indeed, is our wonder, that we are never taken by surprise; and I do think that, to a young
person of ten, fifteen, or twenty years of age, perhaps the first sight of a cataract or a mountain would occasion him
more surprise than he had ever felt concerning the means of his own existence; how he came here; how he lives; by
what means he stands upright; and through what means he moves about from place to place. Hence, we come into
this world, we live, and depart from it, without our thoughts being called specifically to consider how all this takes
place; and were it not for the exertions of some few inquiring minds, who have looked into these things, and
ascertained the very beautiful laws and conditions by which we do live and stand upon the earth, we should hardly be
aware that there was any thing wonderful in it. These inquiries, which have occupied philosophers from the earliest
days, when they first began to find out the laws by which we grow, and exist, and enjoy ourselves, up to the present
time, have shown us that all this was effected in consequence of the existence of certain forces, or abilities to do
things, or powers, that are so common that nothing can be more so; for nothing is commoner than the wonderful
powers by which we are enabled to stand upright: they are essential to our existence every moment.”
— Michael Faraday (1859), “On the Various Forces of Matter: Gravitation” [3]

“When I was first brought with this question of human chemistry, I was both completely mystified and very curious.
Like most people, I’d never really stopped to think about it. But if chemistry in the social world is anything like
chemistry is in the physical world, there has to be a logical, tangible definition.”
— Chanel Wood (2007), “A Questions of Social Chemistry” (see: combination lock theory) [4]
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See also
● Homework problems
● Modern queries
● Love thought experiment
● Problem
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Quetelet, Adolphe
In hmolscience, Adolphe Quetelet (1796-1874) was a Belgian statistical mathematician,
astronomer, and polymath (Ѻ), noted for his 1835 Essay on Social Physics, on "social
physics", which introduced the subject of the physics of humans or human physics, the
attempt to reduce human existence down to physics. [1] The gist of Quetelet's social
physics the application of the system of numbers to the study of human patterns and
phenomenon. Scottish physicist James Maxwell was said (Ѻ) to have been introduced
to Quetelet, in 1850, via his reading of John Hershel’s review article “Quetelet on
Probabilities”; though, to note, there is some debate (Ѻ) (Ѻ) as to how much Maxwell
was influenced by Quetelet’s interpretation of the normal distribution. [7]

Nightingale
Italian-born English social theorist Florence Nightingale is said to have employed
Quetelet’s social physics work, recasting it into what she called “social or moral
economy”, and proposed that Quetelet’s social mechanics be taught at Oxford. [6]

Essay on Social Physics
Quetelet’s Essay on Social Physics was originally published in French. The first English translation, supervised by
English anatomist and ethnologist Robert Knox, was published in 1842. In the prefaced abstract to this translation,
Knox summarizes: [1]
“Quetelet’s 1835 Essay on Social Physics was the first attempt made to apply the art of calculation to the social
movements of the human being, and to examine by it his moral anatomy, with the view of detecting the real sources
and amount of the evils under which he labors, and, ulteriorly, of remedying them when known.”
The interest in applying the concept of the “normal curve”, derived originally from astronomical measurements
associated with observational errors, to questions of social applications, supposedly, first arose in the circle of the
French scientists Pierre Laplace and Simeon Poisson. Quetelet being in or associated with this circle, soon thereafter
began to carry this passing interest into published application; at first considering individual phenomena such as
variation in body measurements, an interest going back to his period as a painter, and social phenomena such as the
incidence of crime. In 1831, he issued pamphlets on both these subjects, in the latter of which he enunciated two
central principles for the study of mankind at large: [4]
First principle: Causes are proportional to the effects they produce. If a man can lift twice as much as another man,
he is twice as strong as that man. Study of man's moral qualities is possible only if this principle can be applied to
them also. Second principle: Exact conclusions are possible only with large numbers. "The greater the number of
individuals, the more the influence of the individual will is effaced, being replaced by the series of general facts that
depend on the general causes according to which society exists and maintains itself." The moral regularities, the
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aggregates of individual choice, which Quetelet himself investigated included age-specific crime rates for men and
(separately) for women and are sometimes referred to as the "moral statistics" of Quetelet. These preliminary
principles formed the basis of his famed 1835 treatise Treatise on Man and the Development of his Faculties with the
controversial subtitle ‘Essay on Social Physics’. The subtitle was so controversial that it was removed from the first
1842 English translation edition. In the 1869 second edition views were reversed and the controversial subtitle
became the main title. The term ‘average human’ (l'homme moyen), or average man, referring to the
demographically average man, the human being with his individual wishes and peculiarities canceled out, in which
questions of determinism arose, also supposedly resulted in a reaction of lively debate.

Goethe | Gauss
Quetelet was an associate of thinkers such as Germans mathematician Carl Gauss and polymath Johann Goethe; the
latter showing Quetelet special hospitality when he visited Germany in 1829. [4]

Dostoevsky
In 1865, publication of the first Russian edition, Russian realist fiction writer Fyodor Dostoyevsky read Quetelet’s
social physics theory and the following year incorporated the logic of social physics into his Crime and Punishment. [2]
Quetelet showed, based on statistical methods, that one could predict the percentage of the population that would
murder, turn to prostitution, marry, divorce, commit suicide, etc., and thus in Quetelet’s ‘social physics’, crime is
regarded as an unavoidable fact of life. [3] In modern terms, to note, these unavoidable facts are quantified by the
Lewis inequality for unnatural processes viewed in the context of thermodynamic coupling. In Crime and Punishment,
the character Raskolnikov is said to apply Quetelet’s social theory to the young women he meets on the street,
reasoning that there is no point in helping her, since her fate had already been determined statistically by the laws of
social physics. In this example, according to a review by Harold Bloom, Dostoevsky is said to be exemplifying “how the
laws of social physics conflict with Christ’s commandment to love one’s neighbor.” [3]

Quotes
The following are notable quotes by Quetelet:
“In giving to my work the title of social physics, I have had no other aim than to collect, in uniform order, the
phenomena affecting men, nearly as physical science brings together the phenomena to the material world.”
— Adolphe Quetelet (1835), Essay on Social Physics [5]

“In a given state of society, resting under the influence of certain causes, regular effects are produced, which
oscillate, as it were, around a fixed mean, without undergoing any sensible alterations.”
— Adolphe Quetelet (1835), Essay on Social Physics [5]
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In Hmolpedia, the quotes page lists noted 'quotations' germane to the hmolsciences, some of which are listed below,
most of which are grouped in separate pages in the adjacent dropdown menu.

Hmolscience | Song quotes
The following are hmolscience (physics, chemistry, thermodynamics) song quotes:
“From one heart to another, all we are is just sparks within a flame, burning bright until we touch again. Reaching out
to each other, in my dreams, it's you I'm calling to, when the morning comes, I'll be with you. Please believe me when
I say, into every life, a little rain must fall, and I'll be there, I will be there after all. Nothing's certain, but this I know,
love is all, is all, is all...”
– Perfect Moment (Thineick, Diaz & Young Rebels) (2009); touches on: activation energy, heat, fire, combustion,
reaction cessation.
“I wish I could rip out a page of my memory, 'cause I put too much energy in him and me. Can't wait till I get through
this phase, 'cause it's killing me. Too bad we can't re-write our own history. Such a mystery when he's here with me.
It's hard to believe I'm still lonely. Chance's fading now, patience running out. This ain't how it's supposed to be. I'm
having nightmares from sleeping with the enemy. How do we re-reverse the chemistry. I don't want us to be the end
of me. This love is taking all of my energy. Energy, my energy. Taking all my energy. Energy, my energy. Taking all of
(my energy). Seems only like yesterday, not even gravity. Could keep your feet off the ground when you go to me
How can two be as one. We've become to divided now. There's no use hiding from my misery. Now I can feel a
change in me. And I can't afford to slip much further. From the person I was meant to be. I'm not afraid to walk alone.
Not give it up but moving on. Before it gets too deep, 'cause you're taking all of my energy. I'm having nightmares
from sleeping with the enemy. How do we reverse the chemistry. I don't want us to be the end of me. This love is
taking all of my energy. You're killing me. You're taking all of me yeah, oh. This love is taking all of my energy.”
– Energy, Keri Hilson (2008); touches on bond breaking, endothermic, endergonic.
“We're driving slow through the snow on 5th Avenue. And right now radio's all that we can hear. Now we ain't talked
since we left, it's so overdue. It's cold outside but between us it's worse in here. The world slows down. But my heart
beats fast right now. I know this is the part. Where the end starts. I can't take it any longer. Thought that we were
stronger. All we do is linger. Slipping through my fingers. I don't wanna try now. All that's left's goodbye to. Find a
way that I can tell you.”
– I Hate This Part, Pussycat Dolls (2008); touches on bond breaking, bond strength, endothermic, endothermic
reaction, endergonic.
Another song with hmolscience dissection potential is 2009 self-defined "godless walk" video song "Dust in Gravity".
[1]

See also
● Entropy quotes
● Goethe (quotes)
● Human chemistry quotes
● Human thermodynamics quotes
● Information entropy (quotes)
● Libb Thims (quotes)
● Thermodynamics quotes
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R
In symbols, R is the symbol for the gas constant in the ideal gas law having a value of: [1]

The first dominant use of R as a constant, as used in the various gas laws, seems to have been first used by French
engineer Emile Clapyron in his 1834 Memoir on the Motive Power of Fire, where he states that Mariotte’s law (PV = k,
at constant temperature) combined with that of Gay-Lussac's law (P = kT, at constant volume), the latter of which
being derived by French chemist Joseph Gay-Lussac in 1802, gives the expression: [2]
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This is sometimes referred to as the 'G-M law' or the 'law of Marriatte and Gay-Lussac'.

Etymology
The origin of the symbol R, prior to its 1834 use by Clapeyron, is difficult to pin down. This seems to be due to the fact
often early versions of the gas laws were simply stated verbally. The symbol could have been used in honor of Danish
astronomer Ole Romer who in 1702 built the basic two-fixed point thermometer; a design later used by Daniel
Fahrenheit in the construction of his thermometer. This, however, is a tentative guess?
In a 2003, American chemistry historian William Jensen, in his “The Universal Gas Constant R”, in which he
attempts to "trace the history of the gas constant R and the probable reason for its representation by the letter R",
suggested that R should be officially named after French chemist Henri Regnault. [3] On the surface this seems
tenable, being that Regnault's circa 1847 experimental gas work was the basis of Irish physicist William Thomson's
famous publication "An Account of Carnot's Theory of the Motive Power of Heat: with Numerical Results Deduced
from Regnault’s Experiments on Steam”, the paper that stimulated German physicist Rudolf Clausius into founding
thermodynamics. [3]
If one looks at the facts, however, this hypothesis falls apart. Specifically, at the time Clapyron was using R as a
constant in his gas equations of 1834, Regnault was only twenty-four years of age at this point, being a recent
graduate of the École Polytechnique two years prior, having only done work in organic chemistry at this point, and
nothing in caloric gas theory. Regnault did not begin his work on the properties of gases and physics until the 1840s
(nearly 15-years after the gas constant R was already in use); his key publication on this subject was in 1847 (and he
only began to be cited by Clausius in 1850).
In fact, prior to the work of Sadi Carnot (1824), there were a number of more dominant investigators on the
various gas laws: Alexis Petit (1818), Joseph Gay-Lussac (1800), Jacques Charles (1787), Daniel Bernoulli (1738), Edme
Mariotte (1679), Henry Power (1661), Robert Boyle (1660), Robert Hooke (1657). In the "big history" sense of the
matter, it would seem more appropriate to assume or possibly credit the symbol "R" to the "Roberts" (Boyle and
Hooke) as they were the first to invent the pneumatical engine and to experiment with it to determine the first gas
law, namely Boyle's law.
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Ra
In mythology, Ra is the sun or sun god, of
Egyptian theology, that was said to have burst
forth out of a land mound Nun following the
chaos of beginning, and ascend into the sky
bring the first light into the world, and being
the progenitor to all life. [1]

Ra theology
The concept the sun being a god called Ra or
Re, the center piece of Ra theology, is said to
date to the scattered tribal pre-dynastic
Left: Ra the Egyptian sun-creator god (3000BC) the olden-day view of
period of Egypt (4000BC). This Ra sun god
human creation: the theory that the sun is a fire disc, which is carried by a
model was carried over through modified
bird each day through the sky. Right: the Papin engine (1690) the modernsyncretism during the various steps in the
day view of of the science of heat and human origins, human origins
combined changes in power centers in the
explained via human chemical thermodynamics.
course of Egyptian history: Heliopolis
(3100BC), Memphis (2800BC), Hermopolis (2400BC), Thebes (2040BC), and Amarna (1350BC), at the latter stage of
which Ra became a monotheistic god called Aton.
The centerpiece of this theology is the morality system found in the concept of the negative confessions, a type
of weighted soul/karma after death measurement. In the centuries to follow, this morality structure then branched
off into two sects: (a) the B-ra-hma-ic faiths, a reincarnation based theology, typified by the creator god Brahma
(1000BC), and (b) the Ab-ra-ham-ic faiths, a resurrection based theology, typified by the creator gods YHWH (1200),
God (100BC), and Allah (570AD). [2]
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Ra theology
In religions, a Ra theology or Anunian theology refers to the following
theological belief systems, structured around the theory of the birth of the
sun god Ra out of the land mound Nun:
Ra religions

Ra

Abraham
theology:
(Ab-ra-ham-ic
faiths)

Christianity: 33%
Islam: 20%
Judaism: 0.2%
Baha’ism: 0.1%
Mandaeism:
0.001%
Abraha ______________
__
m
53%

Brahma
theology:
(B-ra-hma-ic
faiths)

Hindu: 13%
Buddhism: 6%
Sikhism: 0.4%
Jainism: 0.07%
______________
__
Brahma
20%

73%

The Ra theological system, accounts for over 72 percent of the morality system of the modern world, is derived from
the 3,000BC Egyptian life-death cycle rebirth (reincarnation) or singular rebirth (resurrection) or theory of the sun or
sun god Ra (or Re) born out of the primordial mound Nu (or Nun), in particular the B-ra-hma-ic faiths (1000BC) and
the Ab-ra-ham-ic faiths (500BC). [1] In short, the names Abraham and Brahma mean “farther Ra sun of nun”;
whereby, subsequently, the various theological spin-offs, listed below, are simply reformulated versions of the story
of Ra and the system of human negative confession morality and purpose connected therein. The six main giveaways
that show the underlying Egyptian connections between the two main world religions religions, i.e. Vedic and Torah,
are:
Name

(a) Both Abraham and Brahma have the same etymology: “Father Ra son of Nun”.
(b) Both Abraham and Brahma derived from the Nun or born out of water (Noah and Ma-Nu, respectively).
(c) Both Abraham and Brahma are the said-to-be creators all humans (Ra is the main creator god of the Egyptian
pantheon).
Sister

(d) Both Abraham and Brahma have the same sister-wife, in namesake, Sarai and Saraswati, respectively.
(e) Both Abraham and Brahma have the same thrice sister-wife parable (creation by incest rewrite).
Son

(f) Both Abraham and Brahma have the same slaying of son parable (release of the soul rewrite).

Etymology
The name Ra is the name assigned to the sun god of the ancient Egyptian city of Heliopolis, the "city of sun"
(3,100BC), said to have been born each day out of the original primeval mound Nu or Nun. The name Ra was written
in Hieroglyphics as:
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The middle symbol of the circle rising above a vertical line is representative of the rising of the sun, the falcon-headed
human form of Ra, with the ankh (symbol of life or spirit), is balanced on his knees and the sun disk balanced on his
head, shown to the right. [4]
In 2,040BC, Memphis became major center
of worship in Egypt, during which time Ra,
became a syncretism of the local god Amen in
the form of Amen-Ra. A hieroglyph from this
period is show water waves representative of
the primordial flood aspect of Nun (or Noah, in
later Judea-Christian-Islam version; or Ma-Nu,
in later the Hindu version). With the rise of
Hinduism (2000BC) and Judaism (500BC), the
theology of Ra became re-written, through
religious syncretism, into a Brahma-based
theology and Abraham-based theology,
respectively, the names of each meaning
etymologically:
Ab- or B = “father” | Ra = “Sun god” | -ham or
hma = “chem” (or keme)

Modern world religious beliefs (2002), divided according to percentages:
Ra-religion centric (72%), Yin-Yang/Other (15.3), or No Religion (15.3%).

The suffix term -ham (or hma), pronounced "chem" (or 'keme'), refers to the Egyptian black soil (of the Nile) or
primordial land mound (Nun or Noah) that arose out the primeval water (annual 120-day flooding of the Nile), from
which the sun god was born, the same root word for the science of chemistry, i.e. the "Egyptian black art". [3]
Cosmic egg
Ra, the God and father all, the un-generated original of the universe, according to one version of his creation, was
said to have laid a premordal egg in the chaotic waters of beginning from which he was himself reborn, born-again, or
self-generated. This version is said to be found in the Papyrus of Nesi Amsu (link). Although the born of the cosmic
egg creation theory does not seem to be found in the Abrahamic version (which used the Noah’s arch rewrite, where
Nun became Noah), it was carried over into the alternative legend that Brahman was born in water, in which a seed
was laid that turned into a golden egg and this was later turned into the universe or Brahma.

Morality
The system of morality in Ra theology is based on the
"negative confessions", which were 42 bad, evil, or
forbidden actions prohibited to the Egyptian people,
theorized to be morally wrong. The accumulations of these
evils in the "ba" or soul of the Egyptian, theorized to be
located in the heart, would be transported to the great
judgment hall (in the heavens), proceeded over by 42 gods
(one for each sin), along with other gods such as Osiris (Ra's
great-great grandson), and weighted on scale against the
feather of truth, and if his or her soul was found to be too
full of sin, they would not be granted eternal life (or
reincarnation, in the Hindu-based versions). in the which
Circa 1300 BC depiction of Anubis (jackal-headed) weighing
the question of what constitutes "good" actions, which boil
the soul (heart) against the feather of Ma’at (truth), while
down to specific second-by-second movements of the
Thoth (ibis-headed) records the results, Horus (falconhuman molecule, viewed in the structure of the long-term
headed), great-great grandson of Ra, guides the dead
dynamical movement of the universe, is a very difficult
through the process, while Ammut (crocodile-lion headed)
topic. Confession or sin number eight (above), for example,
awaits to eat the soul if it is found to weight too much.
states focuses on "lying", where it is said that all lies are
sinful. In modern philosophical debates, however, the "concentration camp lie", i.e. telling a lie about something in
order to save your own life or the lives of your fellow inmates, is often used as an example of when it is supposedly
"good" to lie.
An example stab at this issue, pictured above can be found in the 2009 work of English biophysicist Mark Janes
and his attempt at formulating good and evil in terms of enthalpy change ΔH and entropy change ΔS.
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Decipherment
After the deciphering of the Rosetta stone in
1822 by English physicist Thomas Young, after
which it was possible to see clearly that the main
tenets of the major modern day religions
(Christianity, Islam, Hinduism, etc.) originated
from the core tenets of circa 5,000 BC Egyptian
mythology, those upon which the pyramids were
built, particularly the story of the birth of the sun
god Ra out of the water or chaos of beginning
god Nu. The main stopping points of the
evolution or syncretism of religious theory is
A diagrammatic tracing of the Nu-Ra story into Hinduism and Judaism.
further depicted (adjacent).
This issue of religious syncretism became
even clearer to the inquisitive reader when in 1895 Egyptologist Wallis Budge published The Egyptian Book of the
Dead (Papyrus of Ani), wherein after “untold numbers of people began to write books, papers, and dissertations on
the parallels between Jesus and Osiris (Ra’s great grandson). [3] The issue can be said to have solidified, without
doubt, certainly, after the publication of American religious scholar Gary Greenberg’s 2000 101 Myths of the Bible,
wherein he steps through ever story in the Bible and shows the original Egyptian version, from which these stories
originated. [5]

Ra, death, and the soul
The central conflict between science and religion is
the belief that one has a soul and that when he or
she dies, if they have lived a morally correct life,
they will continue on to the next life or after life.
This is a strong ingrained belief that about 80
percent of the world holds, in some way or another.

Hmol sciences
In modern terms, when confronted with the new
view that each person is a human molecule,
governed by the respective hmol sciences of human
chemistry, human physics, and in particular human
thermodynamics, often is the case that the person
confronted with this, sometimes disturbing
realization, reverts back to the olden day soul-spirit
or ba-ka theory, arguing to the effect that their soul
or spirit cannot be measured, quantified, or
described by modern science, in particular the laws
of thermodynamics, which are understood to
govern all the operations of the known universe. [6]
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Rabbit hole
In terminology, atheist rabbit hole refers to the
perception in reality change, and concordant action
change in behavior and person hood, that accrues in the
mind, of the transforming agnostic or atheist, and their
beliefs or belief states, as he or she ventures into the
notorious puzzling and vexing questions surrounding
incongruent beliefs one was taught as child and or
adhered to by the population in which one resides, in
efforts to find a more accurate working model of
existence; in general, the more one “denies” (see:
atheism types by denial and belief), in regards to assumed
“truths”, asserted by religion, albeit those without any
logical foundation, or evidence, and or with known
mythological foundation, the deeper one will go into the
rabbit hole.

Goethe
In 2010, Spanish director Vladimir Cruz produced the film
Afinidades (Ѻ), a modern day run of Goethe's immortal
Elective Affinities, about which Corey Nuffer gives the
following review synopsis: [2]

A Matrix-stylized depiction of the door into the atheist rabbit
hole, namely, right: take the “blue pill”, retract back to faithbased and or dogma-based notions of secular vacuous reality,
and remain in what Alan Watts (Ѻ) calls the “here kitty kitty”
world of hoop jumping mentality; or left: take the “red pill”,
i.e. begin to question if what you've been told is real and what
is not, and therein begin to engage into a modern reality-based
philosophy as modern experimentally determined scientific
method accumulated evidence indicates and as logic and
reason abide.

“No wonder why the movie carries with it such an overwhelming feeling; this is a lot to convey in 90-minutes of film,
no matter how well made. Adding to everything is the political dimension: Cuba is still under US embargo. Whether
intended or not, the feeling of claustrophobia in Affinities seems to carry with it room to at least ponder just how
deep the complexity goes. And if things weren’t complicated enough, Goethe is brought up. For those interested in
seeing how deep the rabbit hole goes, there is a nod to Goethe’s Elective Affinities. While it will provide more place
for traction, it will certainly be without solace for the questions brought up in Affinity, with or without Goethe, bear
the mark of great art: They keep the conversation going.”
(add discussion)

Schopenhauer
One example is Arthur Schopenhauer [HD:21][FA:55][TA:10], who became Germany’s first open and avowed atheist,
who following his transformation from born-into-culturally Lutheran Christianity, into a young adult logical atheism
mindset, via Goethe, began to called all of his dogs, confusingly, by the same name: “Atma”, the Hindu name for the
supreme and universal soul, from which all individual souls arise, owing to his theory of individuality, which
maintained that in lower animals there was little individuality (Ѻ); the logic of which, in modern terms, being the
great chain of being reductionism ideology that humans derive from hydrogen atoms [below that fermions and
bosons] which have identical individuality.

Stewart
Another example is John Stewart [FA:42][TA:2] who because of his own derived godless "moral motion" philosophy,
became a pacifist type of vegetarian per his new morality system.

Thims
A third example is Libb Thims [FA:42][TA:2] who purely through belief that thermodynamics is behind the prediction
and determination of reactions, whether hydrogen-hydrogen or human-human (e.g. male-female reactions), together
with extensive research in religio-mythology deconstruction, in 2009 arrived at the view that a walking talking
human, as a molecule, just as near-atheist Jean Sales deduced in 1789, is not "alive" anymore than is any other type
of molecule, H20, CO2, DNA, etc., walking (see: walking molecule) or not, owing to the deduction that if one believes
that one is a "living" type of matter, chemical, or molecule, then, via continuity (e.g. molecular evolution table; great
chain of being) one also has to adhere to the belief that the hydrogen atom is alive, and likewise assume,
concordantly, that sub-atomic particles (e.g. fermions and bosons) are alive, in some sense, which is an "absurdity",
i.e. a type of panbioism belief deduction that when out of fashion with Nikola Tesla, the last semi-intelligent person
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to adhere to such a methodology. This deduction, along with rejection and denial of the six main "denials" of the
modern extreme atheist (see: atheism types by denial and belief), is the so-called "bottom of the rabbit hole" where
one comes eye-to-eye with the hydrogen atom as kin. Accordingly, debates or discussions with Thims often result in
the "rabbit hole" phrase being brought up.
A noticeable repercussion of this new "rabbit hole viewpoint", being that Thims, prior to 2007-2009, during
which period the question of "less-alive" smaller 4-element molecules giving rise, via chemical synthesis, to morealive 5-element RNA-molecules, started to become absurdly paradoxical, used to spend a certain amount of time
each day absorbed in thought every time he drove by a local Bohemian National Cemetery, vexed by the question of
what happens to a person when the “die” from a thermodynamic point of view; after 2009, when he arrived at the
defunct theory of life purview, a repercussion of which being that if one is not alive, any more than is a hydrogen
atom, then one cannot die, just as a hydrogen atom cannot die, the issue left his mind, as misaligned problem, a
result of cultural religious indoctrination. Also, in 2012-2013, the JHT open review process became so clogged up with
atheism rabbit hole debates that the project has sidetracked.

Depth | Debates
Of note, the debates seem to be much more vehement between two atheists already partially in the rabbit hole, e.g.
atheist Karl Marx vs extreme atheist Ludwig Buchner, anti-spiritual materialism deist Ludwig Boltzmann (Ѻ) vs
avowed atheist Arthur Schopenhauer, or extreme atheist Libb Thims vs Dawkins number six atheist Philip Moriarty
(see: Moriarty-Thims debate); the latter of which can be compared to Thims vs Islamic theist Mirza Beg (see: BegThims dialogue), the latter of being insecure about his faith was more cautiously tentative with his scientific
arguments.

Quotes
The following are related quotes:
“There’s a point where you’re un-tethered from the beliefs of your childhood. That point came for me when it was
finally clear my religion didn’t work for me. I had questions about Christianity that I could not get answered to my
satisfaction, questions that I’d been asking since I was in kindergarten. I realized it didn’t feel right to me, that one
question just led to another. It was like going down a rabbit hole, each answer provoking another question. There
were things I didn’t agree with.”
— Brad Pitt (2011), “Interview in Parade magazine” (Ѻ), Sep [1]

“You've got the right idea there, but the rabbit hole goes much deeper, for one you have to expunge the word
*living* from your mindset. The idea that something can have *life* is an Egyptian theological theory, adopted via
modern religions, into the mind of everyone, albeit a theory that is not supported by the science of chemistry. A
person can be reactive, but not alive (nor dead); the same is true of any other atom or molecule.”
— Libb Thims (2011), comment to ionrocket (Ѻ)

“Re: your article (Ѻ), I don’t know if this is a rabbit hole you want to go down, but when you start talking about
“molecular ecosystems” (things supposedly “not alive”) mixed in with the search for the “origin of life” (things
supposedly “alive”) sooner or later you will run into the defunct theory of life perspective. Namely, that the concept
of “life” is a type of residual mythology trying to force its way into chemistry and physics. The following links will give
you some guidance on this, being that your preface is soaked with defunct anthropomorphisms (“self-propelled
organic systems”, “living matter”, “emergence”, etc.). our term “self-propelled organic systems”, e.g., translates as
"perpetual motion carbon-based system", which are impossible (as are all perpetual motion machines).”
— Libb Thims (2012), dialogue (Ѻ) on Jeffrey Wicken with Danish origin of life scholar Richard Egel (Ѻ), Feb 26
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Rabinbach, Anson
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In human thermodynamics, Anson Gilbert Rabinbach (c.1945-) is an American historian
noted for his 1990 book The Human Motor, in which he traces the historical use of
thermodynamic theory and heat engine metaphor (or human motor), concepts such as
work, energy, and entropy, to the modeling and understanding of the human being. [1]
The work contains a detailed account of how the newly developed principles of energy
and entropy were carried over into the humanities, e.g. economics, psychology, and
sociology, etc., by those such as Carl Neumann, Sigmund Freud, and Leon Walras,
among numerous others.

Education
Rabinbach completed his BA (1967) at Hofstra University and his MA (1970) and PhD
(1973) both at the University of Wisconsin-Madison. In 1992, Rabinbach was a
professor of history at Cooper Union. Currently, he is a history professor at Princeton
University.
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Racial
thermodynamics
In human thermodynamics, racial
thermodynamics is the study of racism or racial
separation or integration from a thermodynamic
point of view.

Overview

Left: an Empedoclean-depiction of people separating like oil and water

In 450BC, Greek philosopher Empedocles,
owing to repulsive forces. Right: Generic graphic depicting the separation
theorized that humans were made of mixtures
of differing groups or races, whether natural or forced, a process that
of four elements (earth, air, fire, water) and two can be studied thermodynamically, similar to the way physicists study
how atoms in a fluid or solid will separate into a binary alloy, based on
forces (attraction, repulsion), as depicted
adjacent, and that these act to cause people to energy and entropy determinants.
separate and or aggregate, similar to the way oil
and water will always separate following any sort of mixing, just as will non-mixing types of humans, whereas likes
will tend to attract into groups; his popular expression of this being:
“People who love each other mix like water and wine; people who hate each other segregate like water and oil.”
In other words, according to Empedocles, races, i.e. families, tribes, or nations belonging to the same stock, or classes
or kinds of people unified by community interests, habits, or characteristics, who hate each other will repel and those
that like each other will attract. In modern terms, when a force moves an object, work is done; and as
thermodynamics has established, work can be transformed into heat, and heat transformed into work, and humans
are now known to be comprised of 26-elements, technically defined as CHNOPS+22 chemical species. In 1990,
Richard Delgado introduced the term “racial thermodynamics”, in a semi-Empledoclean sense, i.e. that separations or
forces of repulsions will always exist, in his view, in his so-called law of racial thermodynamics, an analogy of the
conservation of energy, on the idea that the amount of racism, in any society, is always conserved in some way. [2]
In 2002, German physicist Ingo Muller was employing the term “socio-thermodynamics” as the study of racial
divisions and separations in society, as discussed in his version of integration and segregation thermodynamics, with
focus not necessarily on races, but on religious divisions, e.g. Protestants vs Catholics [3] In 2005, an American biracial (white-black) man, in discussion with American electrochemical engineer Libb Thims, asked: [1]
“Why are white couples more stable than black couples? How does thermodynamics explain this?”
In scientific terms, white couples and black couples would be characteristic of two different types or classifications of
dihumanide molecules, i.e. two human molecules bonded in a relationship. Thermodynamically, the nature of
chemical bonds between molecules is a factor of enthalpy and entropy determinants. Hence, stability variations in
different groups, cultures, or races can thus be studied by entropic and enthalpic quantification methods.
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Racism
In science, racism refers to the classification of the unique properties or
individuals based on race or ethnicity, as well as the study of these
properties, often tending to focus on interracial phenomenon and
interactions. In a sexual selection sense, there are two general
"competing factors" that come into play when people from different
races react together, one being the "15° rule" (opposites attract) and the
"cultural cohesion rule" (likes attract). The first, according to standard
model, is generally quantified as being an enthalpic factor or heat factor,
the second and an entropic factor or organizational factor. The two
competing factors are balanced by the regulation of the Lewis inequality
and thermodynamic coupling. [14]

Terminology correctness

The 1967 Academy Award winning film Guess
Who’s Coming to Dinner? was specifically
The term "race", and hence "racism", in modern times, seem to generally scripted so that the lead male character,
carry a derogatory connotation; and, owing to this quagmire, it is difficult Sidney Poitier (above), was introduced as an
to extend on to the implementation of more politically correct or rather "idealistically perfect" male, in all sense of
scientifically neutral terms and terminology, although a neutral
the term, so that the only objection one
could make to his pairing with a white female
"chemical-based" labeling would seem to be able to lend some light on
would be his race. The film, in this sense, is a
this subject, e.g. the finding that different human molecules (people)
variable controlled reaction (human chemical
have different C:N:P ratios (Redfield ratios), even among closely related
reaction), thus allowing one to isolate and
species and within species groups. [12] In a thermodynamic sense, in
study this one particular variable. [7]

stead of classifying individuals by race, it would seem more intuitive to
classify individuals as different types of "molecular species" defined as "sets of molecules that become
distinguishable in physical interaction mechanisms", according to the Ernest Grunwald molecular thermodynamics
classification scheme.

15° rule
The "15° rule" states that people tend to be most sexually attracted to ethnicities above and below their own
"latitude of ethnicity" by 15 degrees. This is based on both polled survey as to with ethnicities people tend to be most
sexually attracted to and the 1990s sweaty T-shirt study, which found that people are most sexually attracted to
those with the most dissimilar immune system, quantified in terms of one's major histocompatibility complex (MHC),
a segment of the genome that governs immune system response. The logic here being that babies made from such
parings will be less inbred and more genetically robust in the immune system structure of things. This is generally
considered as being an enthalpic factor or heat factor in human chemical reactions. [14]

Cultural cohesion rule
The "cultural cohesion rule" states that individuals of the same cultural background tend to attract or aggregate
owing to shared cultural values. This is generally considered to be an entropic factor or organizational factor in
human chemical reactions. [14]

History
The idea of classifying people in terms of “distinct racial categories” arose in the work of the eighteenth century
natural historians. [1] The view that there exist “favored races”, favored in the evolutionary sense in that some races
eventually go extinct, as fossil record has shown, the Neanderthal race of humanoids being one example, seems to
have come into view with the 1859 publication of English naturalist Charles Darwin’s The Origin of Species by Means
of Natural Selection or the Preservation of Favored Races in the Struggle for Life, wherein he outlined the view that
life is a struggle or rather competition among and between entities, constrained by limited recourses, whereby as
such some races will go on evolving, whereas some will go extinct or die out. [6] The term racism was coined or
introduced in 1936. [2]

Chemistry
In chemistry, the classification of molecules in terms of “races”, based on their mutual chemical affinities and
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resultant optical properties in bulk, such as in crystal structures, seems to have been introduced in 1899 by Dutch
physical chemist Bakhuis Roozeboom, e.g. in the terms: racemic mixture, racemate, racemic conglomerate, true
racemate, pseudoracemate, quasiracemate, etc. [3] A racemic mixture, for instance, is a mixture of equal quantities
of two enantiomorphs, i.e. isomers with mirror-image molecular structures, whereby in such mixtures, because the
optical activity of each component exactly cancels that of the other, the racemic mixture as a whole is optically
inactive. [4]

Human chemistry
In human chemistry, the premise of classifying people as being different types of molecules seems to have been
introduced by American historian Henry Adams who in 1885 stated “equivalent human molecules” will tend to
attract, whereas “non-equivalent human molecules” will tend to repel, and that equivalent human molecules, in the
sexual pairing sense, are one’s that mutually satisfy each other’s “cravings” and who “never sound hollow anywhere.”
Adams defined the study of this subject as the science of social chemistry, which he states was a subject "yet to be
created". [5]

Interracial reactions
An "interracial reaction" is a type of human chemical reaction that occurs between members of different races, and
has a different energetic nature than as compared to "same-race reactions". The 1967 Academy Award winning film
Guess Who's Coming to Dinner? gives and inside look at the issues involved in these so-called interracial reactions.
The film stars Spencer Tracy, Sidney Poitier (above, right), Katharine Hepburn, and Katharine Houghton (above, left),
Hepburn’s real-life niece, which tells the story of Joanna Drayton, a young upper class white American woman who
has had a whirlwind romance with an up-and-coming Dr. John Prentice, a young, idealistic African American
physician, who stems from a lower class blue collar family (John's father being a retired postal carrier), and the
tensions and collisions that arise.
The film is a type of "controlled reaction" scenario where all variables in the reaction are held constant except
race. Specifically, according to director Stanley Kramer, he and screenwriter William Rose intentionally structured the
film to debunk ethnic stereotypes; the young doctor, a typical role for the young Sidney Poitier, was purposely
created "idealistically perfect", so that the only possible objection to his marrying Joanna would be his race, or the
fact she had only known him for ten days: the character has thus graduated from a top school, begun innovative
medical initiatives in Africa, refused to have premarital sex with his fiancée despite her willingness, and leaves money
on his future father-in-law's desk in payment for a long distance phone call he has made. All actors signed on to this
film without reading the script, solely based on this premise.

Thermodynamics
To go through a hypothetical example, to illustrate that, in reality
there do exist quantifiable differences in Gibbs free energy changes,
same race reactions vs interracial reactions, suppose we were to
introduce 100 single women A and a 100 single men B into a reactive
system, such as a senior year high school setting, and let them react
over the course of a semester (assumed to last 100 days).
To make the example realistic we will assume four different
reaction scenarios: of the various possible combinations of white and
black couples: (a) white - white, (b) black - black, (c) white male - black
female, and (d) black male - white female. The reason we do this to
get four different final state equilibrium concentrations and thus four
different Gibbs free energy change measurements.
This can be explained in terms of the spontaneity criterion.
Specifically, it is known that all earth-bound freely going reactions are
governed by the Lewis inequality (ΔG < 0), hence both interracial
reactions and same race reactions can be studied in terms of the
variables of chemical thermodynamics. In inequality notation, the
much greater than (a ≪ b) or much less than (a ≪ b) notations depict
levels of spontaneity in the quantification of chemical reactions,
according to the following rules:

A tabulated view of the nature of the greater
than > or less than < zero inequality aspects of
the standard Gibbs free energy change ΔG° and
equilibrium constant Keq quantification methods
of reactions, expressed by the van’t Hoff
equation, ΔG° = – RT ln Keq, for a generic
reversible reaction, e.g. A + B ⇌ C + D, where a
large positive equilibrium constant (ΔG ≪ 0)
signifies a reaction that goes strongly,
completely, and spontaneously in the forward
direction towards the formation of products. [8]

● The nota on ΔG ≪ 0 (as compared to ΔG < 0) means that the free energy change for the process is much less than
zero and will thus be greatly spontaneous.
● The nota on ΔG ≫ 0 (as compared to ΔG > 0) means that the free energy change for the process is much greater
than zero and will thus be greatly non-spontaneous.
This much greater than and much less than notation is thus greatly relevant to the processes involved in actions of
human existence, such as in falling in love or spontaneously completing a masterpiece, both of which being processes
quantified by ΔG ≪ 0, which contrasts to relationship states or destruction or weakly happening processes that may
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be near the break-up point ΔG < 0, at the breakup point ΔG = 0, past the break up point ΔG > 0, or much past the
break up point ΔG ≫ 0.
This can be expressed in terms of an equilibrium constant, or the ratio of the concentrations of products to reactants.
In a reactive system of 100 single men A and a 100 single women B, each sex assumed to be the same generic type of
molecule, for instance, the pairing reaction would have the form:

A + B ⇌ AB
and the equilibrium constant for this reaction would be:

Hence, if the value of ΔG° is negative (Keq
positive), termed an exergonic reaction,
then the reaction will proceed from left to
right, and the more negative the value of
ΔG°, the further towards the right will the
reaction proceed. If the value of ΔG° is
positive (Keq negative), termed an
endergonic reaction, the reaction proceeds
in the reverse direction as written or from
right to left.
To summarize, in our first hypothetical
case all of the men A are white and all of the
women B are white; second scenario that
men A are black and all the women B are
black; third scenario that all of the woman A
are black and all of the men B are white;
forth scenario that all of the women A are
white and all of the men B are black, in each
Polled opinions of 51 people (29 men, 22 women) as to what actually would
case, the couples that form being a
occur in four possible scenarios; the "percentage" column being the average
dihumanide molecule A≡B, a dis nct type of opinion as to what percentage of the student body would be classified as
"chemical species" different from that of the being in a relationship with someone, in some way or another, at the final
single unattached human molecule.
state (day 100) of the hypothetical school semester reaction, all reactants
assumed to be unbonded, i.e. single and never been acquainted before, in
In terms of reaction extent (timeline),
the initial state (day 1). [9]
we will assume that the initial state is the
start of the school year and that the final
state is a hundred days into the school year, a point which we will assume to be in the chemical equilibrium state,
wherein the forward reaction (combinations) is equally favored as the reverse reaction (dissolutions).
The equilibrium constant Keq for the first scenario, i.e. for the hypothetical white male WM white female WF
reaction system, in which 43% of the student body forms couples:
WM + WF ⇌ WMWF
is calculated as follows:

Also shown, in the last column, is the Gibbs free energy change ΔG for the reaction, assuming the following equation
holds as a valid determination of the free energy change for this reaction:
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where we neglect the facts that (a) we are using a gas constant-based equation for a surface attached reaction and
(b) that our units are "per unit mol", whereas in human-human reaction our scenario we are dealing with about 200
human molecules, compared to
molecules in standard "mol" units, an issue which brings into question the
"hmol" units problem, and assume a room temperature reaction state of 72° F (295 K):

The equilibrium constant Keq and free energy change ΔG for the second scenario, i.e. for the hypothetical black male
BM black female BF reaction system in which 49% of the student body forms couples:
BM + BF ⇌ BMBF
is calculated as follows:
Initial
state

Final state

100 A

49 AB

[AB]
=
0.325

100 B

51 A

[A] =
0.338

200
species

51 B

[B] =
0.338

151
species

Equilibrium constant

ΔG

(kJ/mol)

Keq = 2.84

-2.56

The equilibrium constant Keq and free energy change ΔG for the third scenario, i.e. for the hypothetical black female
BF white male WM reaction system in which 22% of the student body forms couples:
BF + W M ⇌ BF W M
is calculated as follows:
Initial
state

Final state

100 A

22 AB

[AB]
=
0.124

100 B

78 A

[A] =
0.438

200
species

78 B

[B] =
0.438

178
species

Equilibrium constant

ΔG

(kJ/mol)

Keq = 0.646

-1.07

The equilibrium constant Keq and free energy change ΔG for the forth scenario, i.e. for the hypothetical black male BM
white female WF reaction system in which 30% of the student body forms couples:
BM + WF ⇌ BMWF
is calculated as follows:
Initial
state

Final state

Equilibrium constant

ΔG
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100 A

30 AB

[AB]
=
0.176

100 B

70 A

[A] =
0.412

200
species

70 B

[B] =
0.412
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(kJ/mol)

170
species

Keq = 1.04

-0.096

The following table shows the free energy change for each reaction, ranked in descending order of spontaneity:
Couple
ΔG
type (kJ/mol)

BM≡BF

-2.56

WM≡WF

-1.78

BM≡WF -0.096
BF≡WM

-1.07

Keq

Species
PΔV
%
(end
(species
(couples)
state) decrease)

}-

2.84

151

-49

49

2.17 2.07

157

-43

43

}-

1.04

170

-30

30

0.58 0.65

178

-22

22

One aspect we can note about this data is that the first reaction, i.e. the BM≡BF pair forming reaction, is seems to be
most enthalpically favored in the sense that it shows the most species decrease (-49) of the four hypothetical
reactions, meaning that this reaction will show the greatest change in pressure-volume work PdV energy, on the
factors in enthalpy change:
ΔH = ΔU + PΔV
which in turn is a factor of the
free energy change:
ΔG = ΔH – TΔS
To explain this "pressure
volume" energy visually, if we
assume, for simplicity's sake,
that each species, whether single Left: the expansion phase of a standard heat cycle. Right: the contraction phase of a
A or paired AB, has a constant
standard heat cycle.
volume, say of about 300 cubic
meters (twice the average volume of a typical 500 square foot apartment), depicted by the following average
"species volume" sized human molecular orbital:

that in a situation where, say four reactant species chemically transform to yield three product species, that the
system would show a volume decrease:
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and that this system "volume decrease" would be similar to the contraction stroke of a typical heat engine cycle,
wherein the working body is put in contact with a cold body, whereby resultantly a certain quantity of heat Q of
removed from the working body, during which process the working body contracts according to Boerhave's law.
Hence, in the freely-going surface reaction scenario, the system contraction would correspond to a specific amount of
heat release (dQ < 0) to the effect that the reaction would be considered as being exothermic (ΔH < 0).
A second fact we can discern from this data is that the same race reaction pairings, on average, seem to yield a
greater negative Gibbs free energy change (ΔG = -2.14), than as compared to alternate race reaction pairings (ΔG = 0.58), meaning that there will be more available energy or useful energy for the production of the work, in the former
as compared to the latter scenario. This so-called "cultural barrier" to reaction is generally assumed to be attributed
to be a factor in the entropy change ΔS of the reaction, to the effect that pairings of "like" cultural values will result in
more ordered arraignments.

Integration and segregation
See main: Integration and segregation thermodynamics

The aspect that the race-difference scenario brings into play are primarily the heightened social and cultural barriers
to reaction, which is assumed to be quantified by a heightened activation energy barrier EA to successful reaction, in a
chemical thermodynamics sense, and is corroborated, in an experimental sense, by the findings of actual tested
integration studies that when different cultures are forcibly mixed, likes will attract towards likes into ethnic enclaves.
To exemplify, in 2006, Venezuelan-born English chemical engineer and integration and segregation
thermodynamicist Erich Muller, commented on how people are like interactive molecules in fluid systems and how
individual characteristics, ethnic nuances, and social behaviors of different types of people account for the collective
behaviors seen in society, similar to how oil and water will separate into like groups after mixing owing to the
differences in the electromagnetic attraction and repulsion interactions of the two types of molecules. [10]
To justify his position, Muller cites the famous integration experiment done in Copenhagen, where social
scientists tried to integrate the immigrant population with the otherwise homogeneous population by placing people
in different parts of the city, but where eventually, as was found, the immigrants moved together and "formed a
ghetto" or local enclave. [11] Hence, we can conclude that phenomenon such as the natural spontaneous formation
of ghettos or local enclaves in society form because it "works" better this way in the sense of the release of greater
amounts of available energy.

Schelling segregation
An oft-cited racism theory, particularly in the human physics community, is that of American economist Thomas
Schelling who in his 1969 article "Models of Segregation" showed that a small preference for one's neighbors to be of
the same color could lead to total segregation. He used coins on graph paper to demonstrate his theory by placing
pennies and nickels in different patterns on the "board" and then moving them one by one if they were in an
"unhappy" situation. The positive feedback cycle of segregation causing increased prejudice, and prejudice increasing
preference for separated living can be found in most human populations, with great variation in what are regarded as
meaningful differences– gender, age, race, ethnicity, language, sexual preference, religion, etc. Once a cycle of
separation-prejudice-discrimination-separation has begun, it has a self-sustaining momentum. [15]

See also
● Law of racial thermodynamics
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Radhakrishnan, Mala
In human chemistry, Mala Radhakrishnan (1978-) (CR=61) (SNE:11) is an American
“physical chemistry professor and published chemistry poet” (Mindy Levin, 2011) or
“chemistry professor and computational biophysical chemist” (self-described, Ѻ), noted
for her 2003 Chemistry of the Couch Potato, twenty poems of which found there way
into her 2011 collected works poetry chemistry book Atomic Romances, Molecular
Dances, illustrated by American biochemist Mary O'Reilly, a collected set of 50 poems,
written over a period of ten years, which employ a mix of poetry and easy-tounderstand analogies, e.g. “Sex and the City” (television) to “Sex and Acidity” (poetry),
to formulate what seems to be Empedocles-style / Dr. Seuss mix of poetically-rhymed
chemistry aphorisms and humanized stories. [7] The following is an excerpt from
Radhakrishnan’s book launch BBS interview (video below):
“When I think of chemistry, I always think of what are the atoms ‘feeling’ on a
molecular and atomic level and in a lot of ways, the reactions that they experience are
similar to the relationships that people experience.”
The poems where done, according to Radhakrishnan, in an effort to help students, particularly high school students,
learn thermodynamics, kinetics, and molecular reactions in a more realistic manner, namely in the framework of
subjects on the mind of the typically coming of age student, such as relationships, dating, and sex, etc. On 8 Oct
2012, Radhakrishnan began tweeting two-line rhyming chemistry poem segments, the first of which is the following:
(Ѻ)
“Hope you'll enjoy these chemical notions
Written as poetry in (Brownian?) motion ...”
As of 2 Jul 2014, Radhakrishnan has tweeted some 420+ tweets, the majority of which being of human chemistry,
physicochemical humanities, and or poetry chemistry variety, having attracted some 480+ followers. Many of these
tweets are dissected, discussed, and or ranked below, per interestingness, correctness, and or humor, depending.

Radhakrishnan-Street dialogs
In Jul, Aug, and Oct 2013, Radhakrishnan began chemistry-rhyming in tweet-communication with American chemist
Shane Street, a chemistry professor at the University of Alabama (Ѻ), who goes by the Twitter handle @SCStreet. (Ѻ)
Some of their dialogs are dissected below:
Tweets
Parenthood is a happy mess -- /
A negative dH and a positive dS.
— Mala Radhakrishnan (2013), tweet 7:17
PM Jul 30

And the excess free energy flows
Into the children so they grow
— Shane Street (2013), reply tweet 7:41 PM
Jul 30

Ah, free energy -- that answers the
question /

Dissection / Discussion
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Of how my son can be active with so
little digestion.
— Mala Radhakrishnan (2013), reply tweet
9:13 PM Jul 30

Little activated complexes, there's no
question
They run downhill in either direction!
— Shane Street (2013), reply tweet 9:20 PM
Jul 30

Well, now that I've given him his
goodnight kiss, /
My son sleeps in thermodynamic bliss!
— Mala Radhakrishnan (2013), reply tweet
9:24 PM Jul 30

(add)

Tweeter: Atomic Romances | 2+ votes | Ranked
In 2012, Radhakrishnan began tweeting sections of her poetry, via her @AtomicRomances Tweeter account. The
following is a work-in-progress ranking, per combined number of re-tweets and favorites, of Radhakrishnan's
chemistry poetry tweets, from 8 Oct 2012 to Jun 2014, according to her 484 followers; those with equivalent number
of total votes ranked in descending order of interestingness; the up/down arrows column give indication as to
closeness of rhyming segment to reality (↑) as compared to distance away from (↓) a real descrip on and hence
more closer to analogy, metaphor, and or simile (↓): [8]

↑↓

Total

12

6

Date

Compare / See also
------------------------------------------------

6

If elements are like letters, and
compounds like words, /
Then chemistry's like poetry
(especially for us nerds.)

2013
Nov
12
2012
Oct
18

10

7

3

A toddler and fluorine are worth our
comparing: /
Both small, reactive, and not good at
sharing!

7

2

5

Are you ever under so much strain /
That you feel like a cyclopropane?

2013
Jul
18

6

The strongest of covalent bonds will
unfurl, /
As we welcome our new little baby
girl.

2014
May See: human chemical bond
29

2

The chiral lad says, "Though I do
fancy her, /
I can't bind; she the wrong
enantiomer."

2013
Apr
9
Compare: “Don't ask yourself what the
world needs; ask yourself what makes you
2012
come alive. And then go and do that.
Dec
Because what the world needs is people
4
who have come alive.” (Howard Thurman,
c.1970)

6

6

4

5

2

3

Life’s the best metaphor for
spectroscopy by far; /
By seeing what excites us, we learn
who we are!

5

3

2

Career paths take decades; think
hard at each junction, /

↑

2014
Compare: “Life is a path function. It's the
Jun
path that you take from the beginning to
23
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'Cause happiness isn't a state
function!
5

4

4

4

4

4

4

4

4

3

4

the end; the integral of that path, that's the
special part.” (Christopher Edwards, 2006)
2014
Mar
28

4

Thermo, kinetics in a wedding vow?
/
“You’re my Mr. Right!” or “my Mr.
Right Now!”

2

2

What if our free will is just an
illusion, /
And everything happens through
random diffusion?

2014
Jun
16

3

Just when you can't handle more on
your plate, /
Your life throws you another
transition state.

2014
Jun
12

2

"I cannot covalently bond with you,
/
So these van der Waals forces will
just have to do ..."

2014
Apr
4

1

Said red litmus to base, "It's tough
bein' with you; /
Wherever we go, you make me so
blue."

2013
May
29

2

Social media's like dense noble
gases — /
We still feel alone as we collide with
the masses...

2014
Jan
30

2

When folks act like fluorine, then
this we agree on — /
It's best to stay calm and unruffled,
like neon.

2014
Jan
23

2

We lefties are ignored in the design
of each fixture, /
'Cause humans are not a racemic
mixture.

2013
Oct Ruminate on.
2

1

Electrons and little boys, they bear
some relation: /
'Cause neither one has a defined
location.

2013
See: human molecular orbital; human
Nov
electron / free electron
6

Chemists and artists are similar
factions; /
Both carefully toil, then await a
reaction.

2013
Aug
2

2

Go runners; I know you'll pass, at a
great rate, /
The heartbreak hill transition state!

2014
Apr
21

1

Oh [Red] Sox, how the balls off your
bats recoil /
Like particles alpha off Rutherford's
foil...

2013
Oct
23

1

2

3

2

2

2

2

3

3

3

1

3

1

Kinetic control is just all about
timin'; /
Wait long enough, carbon's no
longer a diamond...

2

4039

Compare: the Count's proposal of five-year
2012
marriage contract (Ѻ) in Goethe's
↑↑↑ Dec
physicochemical-based Elective Affinities
13
(1809).
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2

2

Adults like stability and calm, it's a
given. /
Children, however, are entropydriven.

2014
Feb
14
2014
Feb
14

2

1

1

May your love be much stronger
than any can fathom, /
Dwarfing the bonds between
nitrogen atoms [N≡N] .

2

1

1

Nerves? Or fear? Or QM, perhaps? /
When my teaching's observed I
always "collapse!"

2014
Apr See: wave function collapse
18

2

2

Be safe; a hurricane makes us see /
The power of PV = nRT.

2012
Oct
28

2

Of all of our dads are we very much
fond; /
Thanks for your lasting, covalent
bonds.

2014
Jun See: human chemical bond
15
2014
Feb Compare: [10]
4

2

2

1

1

"Friends or dating?" You answer
with hesitance: /
"It's complicated — best modeled by
resonance ..."

2

1

1

I can't surmount the /
Activation barrier /
For writing haikus...

2014
Mar
1

2

He gets to see Santa! My son shows
such verve, /
But up close, he gets shy ... (like a
Lennard Jones curve ...)

2013
Dec
7

1

Winter is putting your gloves, hat,
and coat on, /
And at 5PM seeing the sun's last
photon ... :(

2013
Nov
13
2013
Nov
11
2013
Sep ● Molar ratios – ChemTeam.info.
17

2

2

1

2

1

1

When it's cold I just wanna curl up in
a ball. /
(My partition function becomes
really small.)

2

1

1

Stay true to your love, if I may say
so: /
A 1-to-1 stoichiometric ratio ...

Tweeter: Atomic Romances | 1-vote | Ranked
The following is a work-in-progress ranking of Radhakrishnan's chemistry poetry tweets, with one favorite or retweet, semi-ordered via interestingness: [8]

Total

↑↓

Date

Compare / See also
------------------------------------------------
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1

Said a lover to another, all smitten
and googly-eyed, /
"May a bond forever connect our
nuclei!"

2013
Oct
9

1

Ten years ago he and I became "us."
/
Our catalyst? Oddly, a Greyhound
Bus...!

2013
Dec See: dihumanide molecule; substrate
1

I'm uncomfortable replacing old
with new, /
Like a transition state of an SN2 ...

2013
Oct
13

1

Can't handle more input, 'cause
what I do know /
Is there's just no more space left in
my LUMO.

2014 Note: LUMO = lowest unoccupied
mar molecular orbital
19 (compare: HOMO) (Ѻ)

1

With a newborn, our energy's quite
a bit less, /
And we all feel a positive Delta S!

2014
Jun See: ΔG > 0
3

1

It's Spring Break: time to change
your orbital's look, /
And at times, have a node at your
chemistry book!

2014
Mar See: human molecular orbital theory
20

1

Traveling spouse, tough to
communicate; /
Wish we were a quantum entangled
state...

2014
Mar
22

1

Reducing emotions to chemicals
seems tragic, /
But to me, the chemistry of love's
like magic!

2014
Jun
18

When my son so happily smiles at
me, /
Then I've globally minimized delta G!

2013
Sep
13

With toddlers, you "pick your
battles" to win. /
But then you end up in a local min...

2013
Sep
13

1

“Two roads diverged in a …wood,”
Frost wrote, /
But if I were an electron, then I
would take both!

2012 Compare: Morgan Peck (M. Scott Peck) and
Nov his entropy-filled The Road Less Traveled
8 (1978).

1

Green photon asks red photon, “Hey
there, what’s nu?” /
“Just four-hundred-fifty
terahertz…and you?”

2012
Nov
19

1

You ever feel like you don’t fit in all
that well? /
Well, that’s what an electron feels in
a valence shell ...

2012
Nov
12

1

Three toddler boys sharing? Must be
an illusion! /
(They follow a variant of Pauli
Exclusion!)

2012
Nov
24

Stirring a reaction removes all the
waiting /

2012
Nov
17

1

1

1

1
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By giving reactants a chance at
“speed dating.”
1

A toddler stuck indoors, you ask? /
Like a heated gas in a stoppered
flask!

2012
Oct
29

1

Nerdy pick-up line of the eon: /
“You excite me like red light does to
neon!”

2012
Oct
25

1

Getting a toddler to finish his rice /
Is harder than ionizing
hydrogen...twice!

2012
Oct
11

1

Is your spouse occasionally being a
pain? /
Like cyclopropane, you've got some
"ring strain"!

2014
Jun
28

1

My son loves new sister, adjusts in
his way /
To a new steady state (like Le
Chatelier?)
Though I fear it would be quite a
family mess /
If (like Le Chatelier) he *opposed*
the stress!

2014
Jun
4

1

I'm kinetically stuck in a paralyzed
state; /
My chemistry tweets will have to
wait...

2014
Mar
6

1

My son's free energy's never
deficient, /
By his high activity coefficient!

2014
Mar
1

Use caution online, 'cause it's not an
illusion: /
What you say can spread faster than
random diffusion!

2014
Feb
28

1

Doing what's fast (not what's best)
takes its toll, /
But sometimes I'm under kinetic
control...

2014
Feb
22

1

To TV are my son's eyes glued, of
course, /
With the strength of the strong
nuclear force ...

2014
See: human chemical bond /
Feb
electromagnetic force
12

1

Reworking a paper for resubmission
/
Is somewhat like tweaking reaction
conditions...

2014
Jan
21

1

You'd think that with temperatures
being so low, /
My life would get stable and
ordered ... but no.

2014
Jan See: third law of thermodynamics
9

1

My son's jigsaw puzzle I see on the
floor, /
And I'm reminded of a hydrophobic
core.

2013
Nov
25

1
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My son's love for kinetics, it leaves
me quite weary. /
With toy cars, he studies "collision
theory"...

2013
Nov
15

1

Love at first sight is a potent allusion
/
To reactions limited but by diffusion
...

2013
Nov
7

1

"Expressing my love, how close can I
get? /
I'd need an infinite basis set ..."

2013
Oct ● Basis set (chemistry) – Wikipedia.
8

1

Our government should learn from
ionic bond-making: /
Opposites partner through giving
and taking.

2013
Oct
6

Multitasking is something I hate, /
In a superposition of eigenstates!

2013
Oct
2

1

When art meets science, it's truly
phenomenal. /
So let's stop thinking that they are
orthogonal.

2013
Sep See: Alec Groysman
26

1

Quantum mechanics is simple, you
see; /
It's as easy as (n equals) 1, 2, 3!

2013
Sep
24

1

It's tough to relax my son for his
slumber, /
To lower his principal quantum
number...

2013
Sep
22

1

1

Noteable / Interesting | Ruminate | No-votes
The following are a few interesting tweets, without actual votes, per se, but ones, nevertheless, to make note of,
ranked according to interestingness, humorfulness, and or statements to be ruminated on:

↑↓

Total

Date

Compare / See also
------------------------------------------------

In life we all have a simple purpose:
/
To explore our potential energy
surface.

2013
Sep Funny!
4

Ignorance is bliss, 'cause you sit with
a grin, /
Unaware that you're just in a *local*
min.

2013
Nov
25

My first gray hair ... the imposition /
Of a slow, unwanted phase
transition ...

2013
Oct See: Henry Adams
31

The events in our life we consider
fantastic /

2013
Oct Ruminate on.
27
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Are not planned or determined, but
are often stochastic ...
Happy New Year; may you reach a
new low /
Of your free energy; may your
happiness grow!

2014
Jan [??]
1

One's love for another cannot be
undone, /
Like two wavefunctions linked and
convolved into one...

2014
Feb
14

...And I reach such thermodynamic
bliss /
By giving my sweet little daughter a
kiss!

2014
Jun Re "thermodynamic bliss", see: pg. 90. [1]
26

Go Red Sox – how awesome a game
is this? /
You bring us such thermodynamic
bliss.

2013
Sep Ditto (per above)
4

It's instinct -- such negative delta G /
To smile back when my newborn
"gas-smiles" at me!

2014
Jun
26

Here's a lesson from metallic
reactions: /
Stay *positive* in all of your
interactions!

2014
Jun
21

Finding love and good friends are
stochastic missions; /
Just try hard and hope for
productive collisions!

2014
Mar See: collision theory
30

Warm weather increases each rate
of reaction - /
My son quickly took his nap - no
distraction!

2014
Compare: Q&A (segment: 44:00-47:15), of
Apr
16 Apr NIU lecture,
12

Spring cleanin' this weekend? No
way, I'll be livin'! /
The weather's so warm I'll be
entropy-driven!

2014
Apr
11

Social media may increase collisions,
/
But each encounter sees less
fruition...

2014
Jun See: collision theory
19

Some paths aren't reversible — no
turning back — /
Like the coordinate that captures
the tenure track ...

Compare: “I did not embark on experiments
2014
on consciousness in alert people until after I
Mar
had obtained the security of academic
13
tenure.” (Benjamin Libet, c.1990)

Decisions would cause less
trepidation /
Under many worlds interpretation ...

2014
Jun See: human quantum mechanics
6

Stability's what diverse friendship
brings; /
Be like carbon and bond to multiple
things!

2014
Mar
1

Congrats to the grads — your future
awaits, /
With newly accessible microstates!

2014
May See: S = k ln W
30
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Stay balanced — the secret to life,
they say; /
Keep trying to get Q to equal your K.

Note: If Q > K, then there are more
products present than equilibrium and the
reaction will produce more reactants
2014 shifting the reaction to the left. If Q > K,
Apr then there are more reactants present than
23 equilibrium and the reaction will produce
more products shifting the reaction to the
right. If Q = K, then the reaction is already
at equilibrium and there will be no shift. (Ѻ)

It's Spring, and my son goes
outdoors with gumption /
And boosted translational partition
function!

2014
Apr
3

It might be rough; few things may
seem bleaker, /
But stay afloat - don't precipitate
out of the beaker.

Compare: “I have almost finished your
book, which I really enjoyed by the way. I
can agree with the adult-adult bond;
however, I tend to view the child as a
2014
possible product or precipitate, not as
Feb
additional bond. I am coming from a
24
mechanical engineering background, so my
vantage point is different. I tend to see life,
learning, and relationships as Carnot cycle
type events.” (Melanie, 2009) (Ѻ)

All this snow - I'm sick of it! /
Its chemical potential — infinite!!

2014
Feb ??
18

My spouse, a year older? Let's fix
the confusion. /
Birthdays, they quantize time — an
illusion...

2014
Feb
9

The better team? Well, you do the
math... /
Which one has the greater mean
free path?

Compare: William Ramsay’s 1898 ‘football
2014
players’ explanation of kinetic theory,
Feb
wherein the players are likened to a ‘throng
2
of human molecules’.

Can kids feel eclipsed by a sibling
that's new, /
Like a leaving group made by a swift
SN2 ...?

2014
Jul 1

Now that my week's work is all
done, /
I'm on couch; my partition function
is one!

2014
Jan
31

In auto-pilot by my own admission; /
My days have periodic boundary
conditions ...

2014
Jan ??
28

Your finals are done. May your days
now be merrier; / Congrats on
surpassing the energy barrier!

2013
Dec See: activation energy
20

Just aimlessly seeking my best —
know the feeling? /
'Cause life's just a run of simulated
annealing ...

2013
Nov ● Simulated annealing – Wikipedia.
7

Patience: required with kids, but the
wait /
Can be quite an unstable transition
state!

2013
Oct See: Mirza Beg
5
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Perhaps we'd unite and we'd see
beyond borders /
By modeling all people to only first
order.

2013
Sep ??
19

Entropy's got me feelin'
encumbered /
By fatalist laws of very large
numbers ...

2013
Sep What?
3

Our vacation will make the whole
family merrier, /
But packing's a really big energy
barrier ...

2013
Aug
22

If our energy's low but high pressure
we feel, /
Then, just like a gas, things won't be
ideal.

2013
Aug
22

Now all that *our* love lives should
need is patience /
(and our own personalized
Schrodinger equations!).

2013
See: Moriarty-Thims debate (comments:
Aug
#11, #18, etc.)
19

How neat that molecular romantic
relations /
Can be modeled by partial
differential equations!

2013
↑↑↑ Aug
19

Your core group of friends will stay
with you through hell. /
The rest of your friends are your
valence shell.

2013
Aug
19

Life is like chem; the goal's to be
able /
To bond well with others so we can
be stable.

2013
Aug See: chemical teleology
17

(add discussion)

Nonsensical | Analogy over-stretches | Off / Incorrect
The following are rhyming tweets, albeit ones without underlying correct logic structure:
Date

Compare / See also
------------------------------------------------

Total

2

This is what is called thermodynamic folklore.
Cleaning is futile. Denial's a flaw. /
2013
Nowhere in The Mechanical Theory of Heat does it
There's no use in fighting the second Sep
state that rooms become messy because of the
21
law.
second law.

Your choices to no one should e'er
be subordinate, /
'Cause you should control your
reaction coordinate!

This one has issues galore; Goethe, e.g., devoted
what he referred to as his "best book" to this
subject, even naming the title cryptically (see: title
2013 decoding) as such:
Sep Die Wahlverwandtschaften [≡] The Choice [of
21 one's] Electives [or] Attractions [to things or
people]
We do, however, see Radhakrishnan, to her credit,
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recanting towards correctness in 2014, per tweet
reform, see: “free will” section (below).

2

1

1

My son loves his noodles, but rather
2013
than eat 'em, /
Oct Dumb.
He explores their vibrational degrees
1
of freedom.

1

4

2

2

2

1

1

Incorrect (but close): the state function for earthbound freely-running reactions is free energy; this is
because they occur in isothermal and isobaric
reaction conditions. This was explicitly explained by
What's the state function that's best
Lewis in 1923; see: human free energy (theorists).
2013
for my measure? /
Regarding the general query: “whoever said state
Sep
It's enthalpy ... (I'm under constant
functions apply to humans?” (JHT potentials), see:
23
pressure).
Moriarty-Thims debate (2009), e.g. comments:
#128, #160, etc.; The Literate Engineer's Jun 2005
comment (in Libb Thims (attack)); and also: Ilya
Prigogine’s 1977 Nobel Lecture “obviously”
comment.

My brain can't accept your
contribution. /
(It's officially a saturated solution...)

2013
Oct Sounds off?
11

3

The perfect lecture, paper, or
rhyme? /
The limiting reactant is always ...
time.

2014
Correct: time is not, technically, a limiting reactant;
Feb
only a chemical species can be such.
6

1

Some call it "hump day", but as
chemists, we say, /
"It's Wednesday, the energy barrier
day!"

2013
Nov
20

2

My productivity I'd like to keep, /
But the limiting reactant now ... is
sleep!

2014
Correct: sleep is not, technically, a limiting reactant;
Jun
only a chemical species can be such.
5

2

Note: something seems amiss in this fragment; to
the effect that a person who gets someone to fall
asleep, say by singing a lullaby, does not seem to be
an actual “catalyst”, such as how Goethe (1809)
defined Mittler, the mediator, as the facilitator of
marriage reactions; how Johann Dobereiner
discovered (1823) that platinum (the “catalyst”)
sponge could cause the combustion of hydrogen
and oxygen at room temperature, a process he
referred to as “contact action”, later to be called
Thank you, Enya — best catalyst by
2014 “catalysis” by Jacob Berzelius (1835); or how
far /
Mar American chemical engineer Scott Fogler, in his
For getting my son off to sleep in the
21 1992 Elements of Chemical Reaction Engineering,
car ...
argues that a person who starts a riot and then
ducks out before things get violent would be an
example of a human catalyst: [11]
“A catalyst is a substance that affects the rate of a
reaction but emerges from the process unchanged.
A man inciting a mob to riot and then ducking out
before the tanks roll in can be regarded as a
catalyst.”
See: human catalyst
In catalyzing my son's naps, I am the
worst; /

2014
Feb Ditto (per above)
2
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'Cause during the process, I fall
asleep first!
3

2

1

Some opportunities aren't to be
missed. /
So go for it – be your own catalyst.

1

2014 Correction: there is no law "violations" in or
The contents of baby's colon and
Jun between humans, e.g. violations of the second law,
bladder — /
They violate conservation of matter! 26 or energy conservation violations, etc..
O, thermal equilibrium, take hold at
last — /
Please bring me some heat from
Alaska real fast ...

2014
A molecule cannot be its own catalyst; this seems to
Sep
be put self-help nonsense.
8

2014
Jan Something seems amiss here [?]
24

Changing son's outfit requires a wait
2013
/
Nov
Through his half-naked high energy
10
transition state...
On couch and watching the Sox on
TV; /
I've achieved my minimum delta G!

2013
Sep Something doesn't make sense here??
7

The point, to note, in listing the above "incorrect" poetry segment rhymes, is for the sake of clarity. Incorrect
statements, done in fun or pun, may often germinate and lead, in science in particular, to a proliferation of confusion;
the classical 1939 John Neumann-Claude Shannon conversation about entropy, and the so-called Shannon
bandwagon that followed, is the prime example. [9]

Free will
The following shows Radhakrishnan's probing tweets at the free will problem, as physical chemistry sees things, listed
in in reverse chronological order, showing her getting closer to mark, i.e. correctness, as evidenced by more tweets,
as time progresses, as she practices and improves on earlier tweets:
What if our free will is just an illusion, /
And everything happens through random diffusion?
— Mala Radhakrishnan (2014), Jun 16 (4 votes)

Classical, quantum — both give me a chill, /
'Cause both do imply that I have no free will ...
— Mala Radhakrishnan (2014), Feb 1 (0 votes)

What if our free will were just an illusion, /
Our "trajectories" laid out by steered diffusion?
— Mala Radhakrishnan (2014), Jan 21 (0 votes)

Your choices to no one should e'er be subordinate, /
'Cause you should control your reaction coordinate!
— Mala Radhakrishnan (2013), Sep 21 (0 votes)

(add discussion)

Human chemical bonding
Radhakrishnan, in her aggregate Tweets, employs the concepts of: strong nuclear force, ionic bond, covalent bond,
triple bonds, and the van der Waals force, each in various scenarios, as analogy models of the human chemical bond.
(add aggregate discussion)
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Radhakrishnan subtly touches on aspects
of the implications of the physicochemical
purview in regards to questions of human
morality and social norms. The following
are the last three stanzas from her "The
Flirt and the Inert" poem:

KF2
MF2
Left: the space-fill model of the molecule krypton difluoride (Ѻ), which,
according to Radhakrishnan, is a happy atomic threesome, formed via covalent
bonds; a legal bond according to the laws of chemistry. Right: an image of a
Washington man married to two women, i.e. a trihumanide molecule, which is
illegal under federal and state laws. (Ѻ) The so-called moral or ethical nature of
marriage has recently been a topic of debate, particularly in regards to same
sex marriage, many recoiling back to Biblical views to find their bearings. (Ѻ) To
cite one recent position, arrived at by three scholars: (Ѻ)
“We must guard against attempting to use ancient texts to regulate modern
ethics and morals, especially those ancient texts whose endorsements of other
social institutions, such as slavery, would be universally condemned today, even
by the most adherent of Christians.”
Here, Radhakrishnan would seem to concur and advocate for the use of the
physical chemistry texts, over that ancient texts, to regulate modern ethics and
morals, a position argued by Goethe some 200 years ago.

Here we see Radhakrishnan touching on
what is otherwise known as the Goethean
revolution, namely the paradox between
the rules of chemistry and the rules of
humanity, which are inconsistent on many
points, in regards to legality and morality.
A man, e.g., can legally marry a woman, whereas, in most societies, polygamous or polyandrous societies aside, a
man cannot marry two women legally nor can a woman marry two men legally. In chemistry, however, one krypton
Kr atom can bond “blithely”, as Radhakrishnan puts it, to two fluorine F atoms to form krypton difluoride KF2, a
bonding that “broke town convention”, as she says. This is quaint statement is reminiscent of Goethe’s late
December 1809 famous defense statement, when attacked by a woman, about his physicochemical-social interaction
theory (i.e. human chemical theory), as reported by Heinrich Laube (see: best book), namely that: “conventional
moral norms can turn into sheer immorality when applied to situations of this character.” Town conventions and
human-made rules, in short, are rooted, historically, in world religions, 75 percent of which are rooted in Anunian
theology, and in turn the negative confessions (backbone to the ten commandments); subsequently, in the Bible, the
morality go-to text for 33 percent of the world, we find 16+ proscriptions (Ѻ) about marriage, such as:
“It is good for a man not to marry. But since there is so much immorality, each man should have his own wife, and
each woman her own husband.Now to the unmarried and the widows I say: It is good for them to stay unmarried, as I
am.But if they cannot control themselves, they should marry, for it is better to marry than to burn with passion.To
the married I give this command (not I, but the Lord): A wife must not separate from her husband.But if she does, she
must remain unmarried or else be reconciled to her husband. And a husband must not divorce his wife.”
These types of god-based commandments, via comparison with Radhakrishnan poetry, as we see, do not
corroborate. Either singlehood or a two-some is the only bound state or bond sanctioned as moral in the Bible.
Likewise, once bonded, e.g. in matrimony, or in united as a dihumanide molecule, in hmolscience speak, or say in a
dihydrogen molecule H2, the two “must not separate”, but if they do they must remain unmarried (unbonded). If,
however, hydrogen breaks from its bond with hydrogen, it may very well bond with oxygen to form water H20, which
is something proclaimed as “immoral” according the rules of the Bible, but not so according to the rules of chemistry,
as Radhakrishnan points out.
This is what caused Goethe, in 29 Jan 1830 commentary to Carl Zelter, to gripe (see: Goethe timeline) about the
inconsistencies between the ten commandments and rules and laws physical chemistry and how his Elective Affinities
(1809) was themed on a dialectic about the sixth commandment (thou shall not commit adultery). The subtle
implications of this correction to human thinking will invariably result in an “immense sweep of consequences [that]
will affect the whole scope of morals and social order”, as American woman's rights activist Victoria Woodhull put it
in 1871. As to when this moral revolution will actuate, is anybody’s guess? If, by comparison, it took 2,369-years for
atomic theory to become accepted as fact (Leucippus’ circa 460BC introduction to Ostwald’s 1809 recant) and some
1,940-years to accept heliocentrism (Aristarchus’ circa 250BC proposal to Newton’s 1687 Principia), who is to say how
long it will take for the acceptance of Goethe’s 1809 proposal to matriculate?
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Poetry | Technique
The following is Radhakrishnan's poetry technique, from her Atomic Romances, Molecular Dances (2011), which she
seems to employ paragraph after paragraph, namely to make the last words of of the first and second sentence, and
third and fourth sentence, of each stanza rhyme:

This technique, to note, becomes rather tedious; by page 29 of her Atomic Romances, Molecular Dances, e.g., things
begin to feel rather repetitive; though, once into the thermodynamics and kinetics poems, in pages 60-90, wherein
the mind slows, as the blurry transition from analogy to realty
ensues, the poems begin to flow better.

Discussion
Radhakrishnan gives descriptions of, for example, how “atoms and
molecules fall in love and cheat on each other”, among other
extrapolations, and or realisms, such how her poem "The Ion without
a Name", about an ion who meets another ion on a bus, is similar to
how she met her husband on a Greyhound bus. [3] In her poems, she
seems to use a mix or blend of the extrapolate downward and the
An excerpt from Radhakrishnan’s poem “The
Foiling Point of Water”, comparing the boiling
extrapolate upward approach; although more so, it seems, the
points between methanol CH4O and water H2O,
former over the latter. In her own words: [5]
“I really try to humanize atoms and molecules”.

wherein one can sense the Dr. Suess flow of
presentation. [6]

In this statement, to note, there is a bit of a backwards irony, in the sense that a human is in fact a molecule, at least
according to the modern 21st century molecular formula or rather human molecular formula definition of things, and
thus efforts to "humanize molecules", must be approached with a strong grain of salt, so that the humanization
process does not become a game of incongruous charades or possibly false statements.
A few classic ventures down this path include: Dutch chemist and physician Herman Boerhaave stating that that
force of affinity is “love, if love be the desire for marriage” (1732) and French chemist Jean Dumas commenting on
this “there is some truth in Boerhaave's poetic comparison” (1837); speculating about the "feelings" (or not) of
molecules in relation to each other's proximity (James Maxwell, 1878, in commentary on Carl von Nageli); speaking of
“living and dead hydrogen atoms” (Albert Mathews, 1924); making assertions about the "free will", or lack there of,
of molecules in respect to human molecules (C.G. Darwin, 1952), among others, each of which must be investigated
in great detail, so that the entire presentation does not result to be a slipshod mess of agenda-based panpsychism
(e.g. Christian de Quincey, 2002).
Someone who may well represent a sound middle ground in this approach is French engineer and chemical
thermodynamicist Francois Massieu who in the 19th century compared humans to molecules, in their chemical
composition, and then in this mindset addressed the puzzles as to how a molecule, such as water
(or by
extension a human) can have a body and soul (in the scheme of water being split up into oxygen
and hydrogen
); or be alive vs dead; have morality, exist, and other philosophical issues. Modern approaches to these questions
are well addressed in the the task of assigning chemical education homework problems to students to work out
solutions on their own, although not without first giving some guidance of paths to avoid, as having traditionally
being dead ends.

History
In circa 1998, Radhakrishnan wrote her first poem for an on-campus poetry reading, and the feedback was so good
that she kept writing them, eventually becoming known in the Boston poetry scene, though typecast, she says with a
laugh, as the ‘chemistry poet’.
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In more detail, her parlay into poetry started
when a friend invited her to an open mic
poetry slam (when?), where she observed and
became fascinated with what was going on.
Although her first poems weren’t about
chemistry, they eventually turned to this
subject. Her first chemistry poem was “As the
Magnetic Stir Bar Turns”, which she read at the
open mic. One of her opens discusses the
concept of a matchmaker as a human catalyst
Some of her other poem titles include:
"Limiting Love", "The Flirt and the Inert",
"Bridge Over Troubled H20", "The Radioactive
Dating Game", and the "Amalgam in the
Middle".
A comparative illustration of “dancing
molecules” from English chemist Maxwell
Eidinoff’s 1947 book Atomics for the Millions,
in which, similar to Radhakrishnan, he
employs analogy and or realism for
illustrative teaching purposes. [4]

Cover to Radhakrishnan's
2001 Atomic Romances,
Molecular Dances which
uses poetry and
anthropomorphic
chemistry illustrations to
teach chemistry and
physical chemistry
concepts. [1]

After completing her undergraduate degree at
Harvard in 2000, in chemistry and physics, she
spent several years teaching high school
chemistry at San Jose, California, through the
Teach for America program, during which time
she began to employ the poetry teaching tactic
to facilitate learning. After leaving San Jose to
attend MIT, she continued to write scientific poems. When she realized that her poems could be educational, not just
entertaining, she began choosing topics that students tend to struggle with, such as entropy and thermodynamics. [3]
Her poems have since appeared in a textbook and in journals, to name a few: Biochemistry and Molecular Biology
Education, ChemInformation, Technology Review, and Tech Talk. [6]

Education
Radhakrishnan completed here AB in chemistry and physics at Harvard College in 2000 and her PhD in physical
chemistry, with a dissertation on “Tackling the Bigger Picture in Computational Drug Design: Theory, Methods, and
Applications to HIV-1 Protease and Erythropoietin Systems”, from MIT in 2007. Currently she is an assistant chemistry
professor at Wellesley College, where her research interests are interdisciplinary, combining chemistry, physics,
biology, applied mathematics, and computer science (computational modeling), with focus on understanding
modeling of drug-receptor interactions (see: drug-receptor thermodynamics) at the molecular level. [2]

See also
● Barri Gold (ThermoPoetics, 2010)
● Erich Muller (similar teaching style)
● Literature chemistry
● James Ferri (ChBE student-produced HT-applied ● “The Story of the Contented
● Literature
video projects)
Molecule” (1941)
thermodynamics
● John Hodgson (Molecules Humans, 2002)
● Primo Levi (The Periodic Table, 1975)
● Equation of love
● Johann Goethe (top ten greatest poets; Elective
Affinities, 1809)
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(b) Marder, Jenny. (2011). “Drooling Electrons, Thermodynamics, and Beta Decay … in Verse.” PBS Newsroom,
Science Thursday, Nov. 17.
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8. (a) Atomic Romances (Mala Radhakrishnan) – Twitter.
(b) Note: a few of the more non-interesting, and or non-chemistry based , e.g. “adjusting to two kids can seem
problematic / ('cause stress vs. number of kids is quadratic!).” [3 favs], are not included in the rankings.
9. Thims, Libb. (2012). “Thermodynamics ≠ Information Theory: Science’s Greatest Sokal Affair” (url), Journal of
Human Thermodynamics, 8(1): 1-120, Dec 19.
10. Thims, Libb. (2007). Human Chemistry (Volume One) (resonance, pgs. 241-43). Morrisville, NC: LuLu.
11. Fogler, H. Scott. (1992). Elements of Chemical Reaction Engineering (catalyst, pg. 242). Prentice Hall.

Further reading
● McCarty, Eric P. (2003). Dancing Molecules: An Intimate Dance with the Divine (poem: Dancing Molecules, pg. 21).
iUniverse.
● Heinemann, Lynn. (2005). “Q&A: Graduate Student Experiments, Discovers Poetry in Chemistry”, MIT News, Mar
30.
● Sargent, Ted. (2006). The Dance of Molecules: How Nanotechnology is Changing our Lives. Thunder’s Mouth Press.

External links
● Mala Radhakrishnan (directory) – Wellesley College.
● Radhakrishnan, Mala Lakshmi – WorldCat Identities.
● The Radioactive Dating Game – Facebook.
● Amalgam in the Middle (2005) – TechnologyReview.com.
● Chem poetry – OreillyScienceArt.com.

Radiation thermodynamics
In thermodynamics, radiation thermodynamics is the study of the interaction of electromagnetic energy with
physical systems. The subject originated in the study of black bodies and cavity radiation. Developers of this subject
include Gustav Kirchhoff, Wilhelm Wien, Josef Stefan (Boltzmann’s mentor), John Strutt, James Jeans, Heinrich Hertz,
Philipp Lenard, Max Planck, Albert Einstein, Niels Bohr, Arthur Compton, Arthur Eddington, Karl Schwarzschild, among
others. [1]

References
1. Müller, Ingo. (2007). A History of Thermodynamics: the Doctrine of Energy and Entropy (ch. 7: Radiation
Thermodynamics, pgs. 197-232). New York: Springer.

Further reading
● Nigam, Amar N. (1997). “Planck’s Radia on Thermodynamics and its Consequences: Laue’s thermodynamics of
Interference”, Current Science, 73(10): 885-91.

Raffa, Robert
In thermodynamics, Robert B. Raffa (c.1949-) is an American pharmacological engineer
notable for being one of the primary founders of the field of drug-receptor
thermodynamics, for his work on the subject beginning in 1980.

Education
Raffa has completed five degrees: a BS in chemical engineering and a BS in
physiological psychology (1971), at the University of Delaware, a MS in biomedical
engineering (1979), at Drexel University, a PhD in pharmacology (1982), at Temple
University School of Medicine, and a MS in toxicology (1986), at Thomas Jefferson
University. [2]

References
1. (a) Robert B. Raffa – Temple University School of Pharmacy.
(b) Raffa, Robert B. (1999). “Extra(thermodynamics) of the Drug-Receptor Interaction”,
Life Sciences, Vol. 65, No. 10, pgs. 967-80 (14).
(c) Raffa, Robert B. (2001). Drug-Receptor Thermodynamics - Introduction and
Applications. New York: John Wiley & Sons.
(d) Raffa, Robert B. (1980). Drug-Receptor Thermodynamics - Introduction and Applications (paperback). New York.
2. Robert Raffa – Curriculum vitae.

Raikhlin, Raddai
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In human thermodynamics, Raddai Raikhlin (1929-), or Раддай Райхлин (Russian), is a
Russian-born Israeli electronics-power engineer and social theorist noted for his 2003
book Civil War, Terrorism and Gangs, wherein he outlines a Prigoginean
thermodynamics based theory of war, in which he utilizes concepts such as: fluctuation,
bifurcation, temperature, entropy (entropy and social morals), degradation, pressure,
‘links’ (cohesion), force (field of forces of the hierarchy), flow (speed and pressure of
flow), and ensembles: people modeled as atoms, molecules, and or quantums, among
other concepts, to explain social change. [1] Raikhlin, in his preface, states that “social
dynamics” was initiated by Russian-born American Pitirim Sorokin and comments that
his aim will be to further this effort, summarizing the road ahead as follows:
“My conviction is that the mathematical expression of the laws of social dynamics will
be similar to the laws of physics. Until then we shall have to cross a road similar to that
passed by Galileo in his experiments.”
Oddly, as Raikhlin seems to be unaware, Sorokin, to note, was actual vocally against social thermodynamics and
human physics (see: Contemporary Sociological Theories, 1928), which Raikhlin seems to advocate.

Overview
In the late 1980s, Raikhlin switched from electronics-power engineering to sociology. His first book in this direction
was the 1991 The Theory of Automata (in Russian), wherein examined personality types he called an ‘automaton’, its
features and behavior, as well as the characteristics of a society that may be formed by such personalities. His second
book Fashion, focused on social cohesion, discipline, and human behavior, including such social manifestations as
fashion styles, dances, religion ceremonies, art and literature, etc.
A 1999, about the Internet, Raikhlin’s was disseminating his newly-forming
social-economic ideas on social temperature and entropy as follows: [2]
“I am new working successfully on the theme thermodynamics of irreversible
processes which I believe describe fully the behavior of society and constitutes
the scientific basis for sociology and economics. Entropy and temperature are
thermodynamic parameters characterizing society and its behavior and we
better get acquainted with them. What I expect? According to the laws of
thermodynamics the entropy of society grows constantly and it takes a
revolution with repression or war to reverse process. If we take US data for
example, since the end of the Civil War until today (with the exception of the
Second World War) entropy should be increasing. Since these growth of
entropy cannot continue indefinitely, bifurcation sets in, i.e., a kind of civil war,
but we cannot predict accurately when this will be. Such an event is dictated by
fluctuation. However, another unrest of blacks like the one that shook Los
Angeles would become the trigger of such bifurcation and the start of a new
civil war in the US.”
These ideas came to fruition in the publication of his 2003 Civil War, Terrorism
and Gangs, which although out of print, seems to be a robust and original
presentation, utilizing concepts such as personal space, Erwin Schrodinger’s
What is Life?, to name a few, and in which he tells how he came to first
communicate his new social thermodynamics theory: [1]

Raikhlin's 2003 Civil War, Terrorism
and Gangs, wherein he outlines his
thermodynamics of sociology theory.
[1]

“[On social] dynamics, I received a letter from an American physicist. He asked me how I measured cohesion, and I
replied honestly that I didn’t know. This stimulating physicist was the first person to whom I communicated my idea
of introducing the thermodynamics of irreversible systems in order to describe the behavior of society.”
Raikhlin’s 2010 Military Sociology: Collapse of the Israel Defense Forces, seems to be a Machiavellian-themed
continuation of this social thermodynamics theory, with chapter section such as: Golem (see: clay creation myth),
entropy of the personality, war is bifurcation, rise and fall of civilizations, etc., along with Pitirim Sorokin’s statement
that Italian philosopher Niccolo Machiavelli was the first advance the idea of the cyclic development of societies. [4]
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Education
Raikhlin completed his BS in electronics engineering in 1953
at the Naval Academy after which he studied at Moscow
University and Moscow Power Engineering Institute,
completing his PhD in 1964. He then received a patent for a
method of receiving and transmitting gravitation waves. In
1973, Raikhlin immigrated to Israel, and worked for a number
of years at the Israel Institute of Technology, prior to
switching to sociology.
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(abs). CreateSpace.
5. Contents (Civil War, Terrorism and Gangs) – Raikhlin.co.il.

External links
● Home – Raikhlin.co.il.
● Site comments (contact info) – Raikhlin.co.il.
● Raikhlin, Raddai – WorldCat Identities.

Ramsay, William
In human chemistry, William Ramsay (1852-1916) was a Scottish chemist, physical
chemistry founder, notable for his 1898 description of gas molecules as akin to football
players.

Overview
In 1898, Ramsay referred to people as human molecules, in his discussion of the kinetic
theory, where he compares the collisions of gas molecules to the collisions of football
players, as follows: [1]
“I find, in my own case, that it helps greatly to a clear understanding of a concept if a
mental picture can be called up which will illustrate the concept, if even imperfectly.
Some such picture may be formed by thinking of the motions of the players in a game
of football. At some critical point in the game, the players are running, some this way,
some that; one has picked up the ball and is running with it, followed by two or three
others; while players from the opposite side are slanting towards him, intent upon a
collision. The backs are at rest, perhaps; but, on the approach of the ball to the goal,
they quicken into activity, and the throng of human molecules is turned and pursues an opposite course. The failure
of this analogy to represent what is believed to occur in a gas is that the players’ motion is directed and has purpose;
that they do not move in straight lines, but in any curves which may suit their purpose; and that they do not, as two
billiard-balls do, communicate their rates of motion to the other by collision. But, making such reservations, some
idea may be gained of the encounters of molecules by the encounters in a football-field.”
(add discussion)

Notes
A noted student of Ramsay was Otto Sackur.

References
1. Ramsay, William. (1898). “The Kinetic Theory of Gases and Some of its Consequences” (human molecules, pg. 685).
The Contemporary Review, 74: 681-91.
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External links
● William Ramsay – Wikipedia.

Rand, Ayn
In philosophy, Ayn Rand (1905-1982) was a Russian-born American “vulgar
philosopher” (Robert Solomon), extreme atheist and activist, and semi-ranked smartest
woman ever, noted for her applied atheism philosophy of objectivism, which argues
that because each of us is born into a godless world “alone”, each of us therefore is
“justified in pursuing our own self-interests”, much of which is outlined in her 1957
magnum opus Atlas Shrugged. [1]

Difficulties on theory
While Rand is correct in her godlessness, a salient difficult in her progressiveness of this
knowledge, is that we do not come into the world “alone”, remain alone, and dereact
(die) alone, but rather in infancy, in adulthood, and in old age, we “find ourselves
essentially linked to other people”, as Robert Solomon points out. [2] Rand’s
objectivism philosophy, in other words, lacks an understanding of “linking” (or
bonding), i.e. human chemical bonding, the exchange force nature thereof, and the
Goethean daimonic principle, aka the Adamsian waves and tides theory, among other
issues associated with human coupling theory (see: free energy coupling).

Quotes
The following are related quotes:
“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)

“If any civilization is to survive, it is the morality of altruism that man have to reject.”
— Ayn Rand (c.1960) (Ѻ)

“You are never called upon to prove a negative; that is a law of logic.”
— Ayn Rand (1979), response to being asked (V) if the reason she does not believe in the existence of god was because that you
can’t prove that such an “entity, being, or energy” exists, by Phil Donahue; to which she responded that there is no proof and no
one can give such a proof

References
1. Atlas Shrugged – Wikipedia.
2. Solomon, Robert C. (1981). Love: Emotion, Myth, & Metaphor (Goethe, 7+ pgs; quote, pg. 25; Elective Affinities, pg.
38). Prometheus Books, 1990.

External links
● Ayn Rand – Wikipedia.

Randall, Merle
In thermodynamics, Merle Randall (1888-1950) was an American physical chemist notable for his
work, beginning in 1909, with American physical chemist Gilbert Lewis in the calculation of free
energies of chemical substances, founding of the Lewis school of thermodynamics, and for their
co-publication, in which Randall functioned as the dictation taking assistant, of the 1923 founding
chemical thermodynamics textbook Thermodynamics and the Free Energy of Chemical Substances.
[1]

Education
Randall graduated from the University of Missouri with a BA in 1907 and an MA in 1909. In the fall
of 1909, Randall went to the Massachusetts Institute of Technology where he began his long
association with American physical chemist Gilbert Lewis, a professor there at the time. Randall received his PhD
titled “Studies in Free Energy” in 1912. [3] That same year, Lewis brought Randall with him, as a research assistant, to
found the soon-to-be famed “Lewis school of thermodynamics”, as the head of the department of chemistry at
University of California, Berkeley. [4] The following year, Randall's title was changed to research associate in 1913,
and in 1917 Randall became a member of the teaching staff with the rank of assistant professor. Promotion to
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associate professor came in 1922 and to a full professorship in 1927. For many years, Randall’s major interest was in
thermodynamics, where he was active in the determinations of the free energies of various compounds and in the
study of the activity coefficients of various electrolytes. Throughout his career Randall was active as a researcher who
published over one hundred papers in various scientific periodicals, as well as the 1942 Elementary Physical
Chemistry. [5]

Praise | Tributes
The following are noted quotes of praise:
“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 [2]
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Random chance
In science, random chance, oft-seen as "blind random chance" or "accidental blind random chance", is a colloquial
deemed-to-exist scientific principle said to underlying mechanism of morphological change and evolution, according
to which all is the result of a combination of "chance" and "randomness".

History
The random chance view of mechanism seems to have arisen in Greek atomic theory as an alternative to god theory.

Hmolscience
Tthe view that humans are simply an accidental collection of atoms, synthesized or formed through evolution as a
result of blind random chance, which leads to the conclusion that the universe is meaningless or without purpose. In
1923, American mathematician-philosopher Bertrand Russell said the following: [1]
“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.”
In 2002, American philosopher Christian de Quincey calls Russell's view as “the most terrifying story ever told”,
explaining that: [2]
“[Russell's view] 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.”
This is compounded by the view that evolution of humans or the synthesis of human molecules is the result of blind
chance random mutations in the genome and Darwinian natural selection acting on the results of these mutations.
Advocates of intelligent design, such as William Dembski, tend to cite Pierre Lecomte du Nouy’s 1939 book The Road
to Reason, which is packed with discussions on entropy, molecules, Maxwell’s demon, kinetic theory,
thermodynamics, Arthur Eddington, etc., as a standard reference for the argument on the improbability of living
things to have formed out of the random chance of the material of the universe, from a statistical-mechanical point
of view. [3] A representative modern view that has seemed to work to popularize the random chance view of
evolution is Richard Dawkins' 1987 The Blind Watchmaker, which outlines the view that all life-forms are the result of
chance mutations and the blind selection of a dumb and blind natural watchmaker. [2]

Thermodynamics
The standard human thermodynamic view of the origins of humans holds that each reaction step on the continuous
mechanism of the synthesis of human molecules operates according to the principle of Gibbs free energy decrease,
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i.e. that favored reactions are chosen over unfavored reactions according to the spontaneity criterion. Conversely,
the laymanized view, e.g. Quincey's comment that humans are atoms "rolling along entropic channels of chance",
often depicts people as having been accidental pockets of local entropy decrease structured in a universe of entropy
increase. This type of view, however, is what is called thermodynamic folklore. One interesting exception is Belgian
chemist Ilya Prigogine's view that humans are dissipative structures, formed in far-from-equilibrium conditions of
heat flux, that form by passing through "bifurcation points" that lead to two or more possible bifurcating branches,
and that this bifurcation action is an unpredictable type of non-deterministic chaotic process.
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Rankine, William
In thermodynamics, William Rankine (1820-1872) (IQ=180±|#124±) was a Scottish
engineer, mathematical physicist, and thermodynamicist, of the Glasgow school of
thermodynamics, noted for being, according to Scottish physicist James Maxwell, was
one of the “three founders”, along with German physicist Rudolf Clausius and English
physicist William Thomson, of “theoretical thermodynamics”, and for his 1874 “The
Mathematician in Love” poem, wherein he outlines, via rhyme, an equation of love,
and describes love as a form of thermodynamic potential.

Overview
Rankine was one of the core thinkers who, between 1845-1865, brought the newly
forming science of thermo-dynamics to maturity, in particular for his competition, so to
speak, with Rudolf Clausius, in their similar, but slightly different formulations of
thermodynamics (Clausius' version the one we use in modern times). [1]
Ranking notably introduced the term "potential energy" in 1853. In his 1854 article “On
the Geometrical Representation of Expansive Action of Heat, and the theory of Thermo-dynamic Engines”, Rankine
describes James Watt’s ‘indicator-diagram’, Emile Clapeyron’s ‘diagrams of energy’, and discusses ‘isothermal curves’
and ‘curves of no transmission of of heat’. [8] Rankine’s chapter on thermodynamics, according to Maxwell, titled
“Principles of Thermodynamics”, in his 1859 book A Manual of the Steam Engine and Other Prime Movers, was the
first published treatise on the subject of thermodynamics, and is the only expression of his views addressed directly
to students. [7] In the opening section of this chapter, in reference to the results of the mechanical equivalent of
heat, Rankine defines thermodynamics as such:
“It is a matter of ordinary observation, that heat, by expanding bodies, is a source of mechanical energy; and
conversely, that mechanical energy, being expended either in compressing bodies, or in friction, is a source of heat.
The reduction of the laws according to which such phenomena take place, to a physical theory, or connected system
of principles, constitutes what is called the science of thermodynamics.”
In October of 1849, Rankine finished a two-part article on a theory of "molecular vortices", by which he explained
heat such that bodies consisted of voids with nuclei and atmospheres, such that circulating streams of elastic vortices
existed whose volumes spontaneously adapted to their environment. [2] Building on this theory, in 1850 and over the
next three years, Rankine wrote a series of papers on “The Mechanical Action of Heat”, with supplements, published
in the Royal Society of Edinburgh, which related chiefly to the “mutual conversion of heat and mechanical power, by
means of the expansion and contraction of gases and vapours.” [3] In this paper, Rankine set out to mathematically
describe the variations of heat in a body, deriving from variations in volume and temperature, during an expansioncontraction cycle, after which the body returned to its original state. He reasoned that variation of heat in the body
would be due to three components: [4]
(a) Volume changes (pressure-volume work) or heat conversion to work transformations.
(b) Molecular distribution changes (dependent on volume).
(c) Molecular distribution changes (dependent on temperature).
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The latter two changes, which he considered as “internal” changes, were represented by Rankine via a function U,
which he says “is one depending on molecular forces, the nature of which is yet unknown”, that can be calculated
directly for a body of ideal gas and calculated indirectly for other bodies by employing from the principle of the
conservation of vis viva. In derivation of the first law of thermodynamics for the quantification of changes in the
body, during one expansion-contraction cycle, he elaborates on an argument that the energetic effects of internal
changes cancel each other out. Specifically, he states:
“Suppose a portion of any substance, of the weight unity, to pass through a variety of changes of temperature and
volume, and at length to be brought back to its primitive volume and temperature. Then the absolute quantity of
heat in the substance, and the molecular arrangement and distribution, being the same as at first, the effect of their
changes is eliminated.”
He continues:
“The algebraical sum of the vis viva expanded and produced, whether in the shape of expansion and compression, or
in that of heat, must be equal to zero.”
That to say, Rankine continues, “if, on the whole, any mechanical power has appeared, and been given out from the
body, in the form of expansion, an equal amount must have been communicated to the body, and must have
disappeared in the form of heat; and if any mechanical power has appeared and been given out from the body in the
form of heat, an equal amount must have been communicated to the body, and must have disappeared in the form
of compression.” He states this principle using the following formula:
ΔΠ + Δ Q’ = 0
Where Π, when positive, represents "expansive power" (mechanical work) given out, when negative, compression
power absorbed; and Q’ represents, when positive, heat given out, when negative, heat absorbed. In relation to
Carnot’s caloric particle heat supposition, that the “quantity of heat remains unchanged” in its passage through the
working substance, from a hot body to a cold body, Rankine concludes, in a phrasing that mirrors that views of
German physicist Rudolf Clausius, that:
“According to the theory of this essay, … and to every conceivable theory which regards heat as a modification of
motion, no mechanical power can be given out in the shape of expansion, unless the quantity of heat emitted by the
body in returning to its primitive temperature and volume is less than the quantity of heat originally received.”
To clarify further, Rankine states that “the excess of the latter quantity (heat received, Qin) above the former (heat
emitted, Qout) disappearing as heat”, modeled by:
Qin – Qout = Qdissapeared
Would thus “appear as expansive power, so that the sum of the vis viva in these two forms continues unchanged.”
Within the year, Clausius, who had recently written a paper very similar to Rankine’s titled “On the Motive Power of
Heat” (1850), had been sent a copy of Rankine’s paper (under the suggestion of William Thomson). This seems to
have started a bit of competitive rivalry between the two; in particular, to reconcile how exactly less heat went out of
the working body than went in, Rankine would go on to develop his “thermodynamic function” and Clausius his
“entropy” function. Clausius’ version won out in the long run.

Vortex theory | Matter theory of heat | Change of views
Even long after an explanation of the properties of gases had been found, via the kinetic theory, on the theory of the
collisions of molecules, Rankine continued to defend his molecular vortices view and in 1865 published what he
supposed to be a proof that the phenomena of heat were invariably due to steady streams of continuous fluid
matter. [5] Said another way, citing Rankine’s 1865 paper (pg. 244), American science historian Fielding Garrison cites
Rankine as the last of the adherents of the so-called material theory of heat:
“As of late 1865 an authority like Rankine still believed that heat is of material essence.”
In 1869, in his “Thermal Energy of Molecular Vortices”, however, Rankine recants (see: list of recants) and admits that
the expansion of gaseous pressure by the impacts of molecules has been proved to be possible. [6]

Education
In 1828, at age 8, Rankine attended Ayr Academy for two years (1828-29) followed by Glasgow High School (1830) for
one year, after which, at age 10, an illness forced him to leave and for the next six years he was taught by his father
David Rankine, a respected railway engineer in the Edinburgh & Dalkeith Railway. At age 14, his father gave him a
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copy of Isaac Newton’s Principia, in Latin, which he subsequently absorbed, thus laying the foundation of his
knowledge in higher mathematics, dynamics, and physics. [9] In 1836, at age 16, Rankine began studying chemistry,
natural history, under Robert Jameson, botany, and natural philosophy, under James Forbes, at the University of
Edinburg. Under Forbes he was awarded prizes for essays on methods of physical inquiry and on the undulatory (or
wave) theory of light. Rankine left the University of Edinburgh in 1838 without a degree (which was not then unusual)
and, perhaps because of strained family finances, became an apprentice to John Macneill, who was at the time
surveyor to the Irish Railway Commission, and there worked under John MacNeill on the railways and canals of
Ireland. During his pupilage he developed a technique, later known as Rankine's method, for laying out railway
curves, fully exploiting the theodolite and making a substantial improvement in accuracy and productivity over
existing methods.
In 1842, Rankine returned to Edinburgh and worked for railway companies, consulting engineers, and later in the
London office of Lewis Gordon, who at the time was chair of civil engineering and mechanics, recently set up at the
University of Glasgow—a post that Rankine would eventually succeed him (1855) in—and also that year attempted to
reduce the phenomena of heat to a mathematical form but he was frustrated by his lack of experimental data. In
1848, Rankine switched careers to study mathematical physics, thermodynamics, and applied mechanics. In 1849,
through the actions of William Thomson, Rankine was elected a fellow of the Royal Society of Edinburgh, and in 1854,
he was awarded the Keith medal for his work in thermodynamics. Rankine was professor of civil engineering and
mechanics at the University of Glasgow from 1855 until his death in 1872, pursuing engineering research along a
number of lines in civil and mechanical engineering. In 1872, after a long battle, the authorities agreed to Rankine’s
proposal of awarding the academic degree bachelor of science for the study of engineering at British universities, the
first step toward raising the status of engineering sciences in universities. Rankine is associated with both the
Edinburgh school and the Glasgow school of thermodynamics.

Quotes
The following are noted quotes:
“A hypothetical theory is necessary, as a preliminary step, to reduce the expression of the phenomena to simplicity
and order before it is possible to make any progress in framing an abstract theory.”
— William Rankine (1855), Outlines of the Science of Energetics [11]

“Discrepancy between theory and practice, which in sound physical and mechanical science is delusion, has a real
existence in the minds of men; and that fallacy, though rejected by their judgments, continues to exert and influence
over their acts.”
— William Rankine (1856), Introductory Lecture on the Harmony of Theory and Practice in Mechanics [12]
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Rant, Zoran
In thermodynamics, Zoran Rant (1904-1972) was a Slovene mechanical engineer noted
for his 1956 introduction of the term “exergy” as a new name for "technical available
energy". [1] During the years 1954 to 1972, Rant published 42 papers in
thermodynamics, including a 1963 Thermodynamics book, with an English translation.

Education
In 1926, Rant graduated from the Technical High School in Vienna, thereafter working
as an engineer in the Solvay soda (barrels) factory in Lukavac, up until 1946. In his
theoretical work in the factory, he thought about delazmožnosti (dissipation?) heat and
internal energy, and in this practical work found a theme for its subsequent doctoral
dissertation, entitled "Energy evaluation of the case manufacture barrels" (1950),
which is based on the delazmožnosti heat, that he later called eksergije (exergy) heat.
[2] After WWII, Rant became a professor at the University of Ljubljana, where he
stayed until 1962. In his last decade, Rant worked as a professor of process engineering
at the Braunschweig University of Technology.
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Rapoport, Anatol
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In hmolscience, Anatol Rapoport (1911-2007) was a Russian-born American
mathematical biologist noted for doing general systems theory research, with
individuals including Ludwig Bertalanffy and Kenneth Boulding, and for his 1954 view
that:
“It is a well-known fact that the likely contacts of two individuals who are closely
acquainted tend to be more overlapping than those of two arbitrarily selected
individuals.”
which would go on to form the basis of logic behind stimulating the idea behind
American sociologists Mark Granovetter’s highly-cited 1973 theory of weak ties.
Rapoport, in coordination with Mechthilde Knoller, of note, did the first English
translation of Hungarian-born American physicist Leo Szilard’s 1929 article “On the
Decrease in Entropy in a Thermodynamic System by the Intervention of Intelligent
Beings”. [1]
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Rational thermodynamics
In thermodynamics, rational thermodynamics is a phenomenological thermodynamics that takes as a model the
rational mechanics of eighteenth and nineteenth century mathematicians, especially Joseph Lagrange and Augustin
Cauchy, and the thermodynamics of French physicist Pierre Duhem. [1] The subject is largely a product of the work of
American mathematician Clifford Truesdell and his students Walter Noll and Bernard Coleman in the 1960s.
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In human physics, Nicolas Rashevsky (1899-1972) was a Russian-born American
theoretical biologist and sociologist noted for his 1935 article turned chapter
"Mathematical Theory of Human Relations", in which, building on the physical biology
work of American physical chemist Alfred Lotka, he attempts to derive mathematical
equations for things such as ‘desire’ and ‘will’, in terms of concepts such as intensities
and physical forces. In 1954, Rashevsky introduced the term "relational biology" for a
the study of a type of non-reductionist version of biology.

Education
Rashevsky competed a doctorate in theoretical physics ‘while barely out of his teens’
(circa 1920) and soon became a regular contributor to international physic journals like
the Zeitschrift fur Physik, publishing scores of articles on thermodynamics, relativity,
and quantum theory. In the late 1920s, he was working on the thermodynamics of
liquid droplets at the research laboratories of the Westinghouse Corporation in
Pittsburgh, Pennsylvania. He found that such droplets became unstable past a certain
critical size, i.e. when the surface tension became too weak to offset diffusional and other forces impinging on the
droplets, and would then spontaneously divide into two or more smaller droplets, something along the lines of a
bifurcation, surface law, or Dunbar number type phenomena.

Rashevsky cell division anecdote
In a noted anecdote recounted to his graduate student Robert Rosen, sometime during his thermodynamics of liquid
droplet division work, Rashevsky met a biologist from the University of Pittsburgh at some social occasion. In the
course of the casual discussion, he asked the biologist whether the thermodynamic mechanisms on which he was
working on was the way biological cells divide. Rashevsky was told:
(1) Nobody knew how biological cells divided.
(2) Nobody could know how biological cells divided, because this was biology.
Rashevsky, who was more of an ‘ideal’ physicist than a ‘contemporary’ one, found it outrageous that a material
phenomenon (the division of biological cells) should so casually be put outside the pale of physics. This chance event
turned Rashevsky to the study of biology and to establishing the material basis of basic biological phenomena in
general. Rashevsky mission following this encounter, in his own words, was to completed: [2]
“The building up of a systematic mathematical biology, similar in its structure and aims to mathematical physics.”
This seems to have been the start of Rashevsky's addendum of self-education to solution of this problem

Students
Some of Rashevsky's PhD students, at the University of Chicago, include: Robert Rosen and Anatol Rapoport. In 1948,
Rapoport took over Rashevsky's course in mathematical biology, so that Rashevsky could teach mathematical
sociology instead.
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Raymond, Richard
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In Information thermodynamics, Richard C. Raymond (c.1935-) is an American physicist noted for
his 1950 article “Communication, Entropy, and Life”, wherein building on a Shannon bandwagon
platform of the work of Leon Brillouin, Norbert Wiener, Claude Shannon, and Ludwig Bertalanffy,
on a mixture of information theory, cybernetics, and thermodynamics, he argues the following:
“The entropy of [an] organism may be taken as the equilibrium entropy of the constituents of the
organism less the information entropy necessary to the synthesis of the organism from
equilibrium components of known entropy.”
In his 1951 “The Well-Informed Heat Engine”, Raymond, supposedly, gives some kind of detailed
argument that information means negative entropy, along the lines of Leon Brillouin's 1949 argument. [2]

Education
In 1951, Raymond was associated with The Pennsylvania State College, State College, Pennsylvania.
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Transition note
This completes volume six of the eleven-volume print set of Hmolpedia: an A-Z Encyclopedia of Human
Thermodynamics, Human Chemistry, and Human Physics, written online at EoHT.info, and transitions into volume
seven:
Hmolpedia, Volume 6 (Ms-Ra)
Hmolpedia, Volume 7 (Rb-Sw)
The key point to remember from volume six is physicochemical sociology.
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