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the caloric theory of gases from lavoisier to regnault traces a fascinating journey through the
development of early scientific understanding about the nature of heat and gases. This theory, which
dominated much of the 18th and early 19th centuries, proposed that heat was a subtle fluid called
"caloric" that flowed through matter. The story begins with Antoine Lavoisier, often hailed as the
father of modern chemistry, and extends through to Henri Victor Regnault, whose meticulous
experiments helped reshape how we think about gases and heat today.

The Origins: Antoine Lavoisier and the Birth of the
Caloric Theory

Antoine Lavoisier played a pivotal role in transforming chemistry from a qualitative to a quantitative
science. In the late 1700s, Lavoisier embraced the prevailing caloric theory to explain heat
phenomena. According to this theory, caloric was an invisible, weightless fluid that could be
transferred between substances but was conserved in the process. Lavoisier believed that when a
gas was heated, it absorbed caloric, causing it to expand.

Lavoisier’s Experiments and Views on Heat

Lavoisier conducted numerous experiments with gases, which led him to propose that heat was not a
form of motion but a material substance. He measured the expansion of gases upon heating,
supporting the idea that caloric entered the gas, increasing its volume without altering its mass. His
precise measurements helped establish the relationship between temperature, pressure, and volume
in gases, laying groundwork for later gas laws.

It’s important to understand that Lavoisier’s interpretation of caloric was influenced heavily by the
scientific context of his time. The caloric theory neatly explained phenomena like conduction,
convection, and phase changes with the concept of a transferable fluid. However, questions about
where caloric came from or how it behaved at the molecular level remained unanswered.

The Development and Challenges of the Caloric Theory
in the 19th Century

As the 19th century unfolded, the caloric theory of gases persisted but began to encounter
significant challenges. Scientists strived to refine their understanding of gas behavior through
rigorous experimentation. The caloric theory’s inability to fully explain certain thermal phenomena
eventually paved the way for new ideas.



Joseph Black and the Concept of Latent Heat

Before delving deeper into the later developments, it’s worth mentioning Joseph Black, whose work
on latent heat introduced crucial nuances to the caloric theory. Black observed that heat could be
absorbed or released without a change in temperature during phase transitions, like melting or
boiling. This led to the idea that caloric could be “hidden” within matter, further complicating the
simplistic view of heat as a fluid.

James Prescott Joule and the Energy Perspective

Although Joule’s experiments came slightly after Regnault’s time, they were part of the broader
scientific critique of the caloric theory. Joule demonstrated the mechanical equivalent of heat,
suggesting that heat was a form of energy, not a material fluid. This marked a fundamental shift
from the caloric theory to the modern understanding of thermodynamics.

Henri Victor Regnault: The Precision Era in Gas
Studies

Henri Victor Regnault was a 19th-century French physicist and chemist renowned for his exacting
measurements of the physical properties of gases and vapors. Working in the mid-1800s, Regnault’s
experiments provided some of the most accurate data of his time, which was critical in testing and
ultimately challenging the caloric theory.

Regnault’s Experimental Approach

Regnault developed sophisticated apparatus to measure temperature, pressure, and volume changes
in gases with unprecedented precision. His observations revealed inconsistencies with the notion of
caloric as a fluid. For example, Regnault found that the specific heat capacities of gases varied in
ways incompatible with a simple caloric fluid model.

The Impact of Regnault’s Findings

Regnault’s meticulous data supported the idea that heat transfer was more complex than previously
thought. His work contributed to the growing body of evidence that heat was related to molecular
motion rather than a distinct fluid. These findings aligned with the kinetic theory of gases, which
eventually supplanted the caloric theory.

Key Concepts and Terms in the Caloric Theory of Gases



Understanding the caloric theory requires familiarity with several key concepts that were widely
used by scientists from Lavoisier to Regnault:

Caloric Fluid: The invisible, weightless substance believed to cause heat.

Specific Heat Capacity: The amount of caloric required to raise the temperature of a
substance by one degree.

Latent Heat: Heat absorbed or released during phase transitions without temperature
change.

Thermal Expansion: The increase in volume of gases when caloric is absorbed.

Heat Transfer Mechanisms: Conduction, convection, and radiation as pathways for caloric
flow.

These terms were essential for framing scientific debates and experiments related to gases and heat
during this period.

Why the Caloric Theory Persisted for So Long

Given what we now know about heat as a form of energy transfer rather than a fluid, it might seem
surprising that the caloric theory held sway for nearly a century. Several factors contributed to its
longevity:

Intuitive Appeal: Imagining heat as a fluid flowing from hot to cold objects was a1.
straightforward explanation that matched everyday experiences.

Experimental Support: Early experiments, including those by Lavoisier, seemed to confirm2.
the conservation of caloric fluid during heating and cooling processes.

Lack of Alternative Models: Before the development of thermodynamics and kinetic theory,3.
there was no better conceptual framework to explain heat phenomena.

Scientific Tradition: Once a theory is established, it often takes time and overwhelming4.
evidence to shift consensus.

The Transition from Caloric to Modern
Thermodynamics



The gradual decline of the caloric theory and the rise of thermodynamics were propelled by
advances in experimental accuracy and theoretical insight. Regnault’s precise gas measurements
exposed discrepancies in the caloric model, while scientists like Rudolf Clausius and Ludwig
Boltzmann developed the kinetic theory, describing heat as molecular motion.

This transition was not abrupt but an evolutionary process where the caloric theory provided a
stepping stone. The detailed studies of gases’ thermal properties from Lavoisier through Regnault
laid the groundwork for understanding the complex interplay between heat, energy, and matter.

Lessons from the Caloric Theory’s Journey

Reflecting on the caloric theory of gases from Lavoisier to Regnault offers valuable lessons about
scientific progress:

The Importance of Measurement: Regnault’s dedication to accuracy shows how precise
data can challenge established ideas.

The Role of Models: Even incorrect theories can guide research and help frame questions
that lead to better understanding.

Scientific Skepticism: The eventual rejection of caloric highlights the need for continual
questioning and testing of scientific beliefs.

The story of caloric theory is a vivid example of how science evolves, adapting and refining its
concepts over time.

The caloric theory of gases from Lavoisier to Regnault remains a pivotal chapter in the history of
physics and chemistry. It illustrates the human quest to comprehend the invisible forces shaping our
world, the gradual accumulation of knowledge, and the power of careful experimentation to
transform our understanding of nature’s fundamental processes.

Frequently Asked Questions

What is the caloric theory of gases as proposed by Lavoisier?
The caloric theory of gases, proposed by Antoine Lavoisier, suggested that heat is a fluid-like
substance called 'caloric' that flows from hotter to colder bodies. According to this theory, gases
contained caloric, which determined their temperature and thermal properties.

How did Lavoisier contribute to the development of the caloric
theory of gases?
Lavoisier contributed by proposing that heat was a material substance called caloric, which was



conserved and could be transferred between substances. He applied this concept to explain the
behavior of gases, emphasizing the role of caloric in chemical reactions and physical changes.

What role did Regnault play in advancing the understanding
of gases related to the caloric theory?
Henri Victor Regnault conducted precise experiments measuring the thermal properties of gases,
such as specific heats and thermal expansion. His accurate data challenged the caloric theory by
showing inconsistencies in the idea of caloric as a conserved fluid and helped pave the way for the
kinetic theory of gases.

Why was the caloric theory eventually replaced by the kinetic
theory of gases?
The caloric theory was replaced because experimental evidence, including Regnault's
measurements, showed that heat is not a conserved fluid but rather energy transferred due to
molecular motion. The kinetic theory of gases better explained phenomena like heat capacity, gas
laws, and energy transfer by modeling gases as particles in motion.

How did the transition from Lavoisier's caloric theory to
Regnault's experimental findings impact thermodynamics?
The transition marked a shift from viewing heat as a substance to understanding it as energy
transfer, which was fundamental in developing modern thermodynamics. Regnault's precise data
provided empirical foundations that questioned the caloric theory and supported the emerging
energy-based frameworks in physics and chemistry.

Additional Resources
The Caloric Theory of Gases from Lavoisier to Regnault: An Analytical Review

the caloric theory of gases from lavoisier to regnault represents a pivotal chapter in the
evolution of thermodynamics and physical chemistry. This theory, once widely accepted, sought to
explain heat and gas behavior through the concept of caloric—a subtle, weightless fluid thought to
be responsible for thermal phenomena. The journey from Antoine Lavoisier’s foundational
contributions in the late 18th century to Henri Victor Regnault’s meticulous 19th-century
experiments reflects the scientific community’s gradual shift from classical assumptions toward
modern understandings of heat and gases.

This article delves into the historical development, scientific significance, and eventual decline of the
caloric theory of gases, focusing on the contributions, experiments, and critiques that shaped its
trajectory. By analyzing key figures and experimental data, this review offers a comprehensive
perspective on how the caloric theory influenced and was ultimately superseded in the study of
thermodynamics.



Historical Context: The Rise of the Caloric Theory

The caloric theory emerged during a period when the nature of heat remained a profound mystery.
Before the advent of thermodynamics as a discipline, heat was often conceptualized as a material
substance. Antoine Lavoisier, often hailed as the father of modern chemistry, was instrumental in
promoting the caloric theory in the late 1700s. Lavoisier’s work established caloric as a conserved
fluid responsible for heat transfer, propelling a wave of scientific inquiry into the thermal properties
of gases.

Lavoisier’s experiments with combustion and respiration helped frame heat as a measurable entity,
and his notion of caloric helped explain phenomena such as expansion, compression, and
temperature changes in gases. This conceptualization dovetailed with the broader mechanical
philosophy of the era, which sought to explain natural phenomena through matter and motion.

Lavoisier’s Contributions and the Early Framework

Lavoisier’s approach to heat was grounded in meticulous quantitative methods. By measuring weight
changes during chemical reactions and carefully controlling experimental conditions, he supported
the idea that caloric was a weightless fluid that could neither be created nor destroyed—a principle
resembling the later law of conservation of energy. His work on gases emphasized their ability to
contain and transmit caloric, explaining thermal expansion and pressure variations through the
movement and distribution of caloric particles.

Although Lavoisier’s caloric theory aligned well with many observations, it faced conceptual
challenges, particularly in explaining why heat could be transferred continuously without apparent
loss of caloric substance. Nonetheless, his contributions laid a solid foundation for further
exploration of thermal phenomena in gases.

Scientific Developments and Critiques Through the
19th Century

The 19th century witnessed significant advancements in experimental techniques and theoretical
analysis, which increasingly tested the limits of the caloric theory of gases. While the theory initially
provided useful explanations for gas behavior, new findings began to reveal inconsistencies and
contradictions.

Joule’s Mechanical Equivalent of Heat and the Challenge to
Caloric

One of the most critical challenges to the caloric theory came from James Prescott Joule in the
mid-1800s. Joule’s experiments demonstrated that heat could be generated mechanically, such as by
stirring water, implying that heat was a form of energy rather than a material fluid. This concept of
the mechanical equivalent of heat directly contradicted the caloric theory’s assumption of heat as a



conserved fluid.

Joule’s findings introduced the principle of energy conservation, which required reevaluating the
caloric theory’s fundamental premise. Despite this, many scientists of the period still found the
caloric theory useful as a practical framework for understanding gas behavior in certain contexts.

Regnault’s Precision Experiments on Gases

Henri Victor Regnault’s contributions in the mid-19th century mark a turning point in the empirical
study of gases and heat. Renowned for his precision and methodical approach, Regnault conducted
exhaustive measurements of the thermal properties of gases, including specific heats, thermal
expansion coefficients, and vapor pressures.

Regnault’s data exposed anomalies that the caloric theory struggled to explain. His observations
showed that the heat capacities of gases varied with temperature and pressure in ways incompatible
with a fixed caloric fluid. Furthermore, Regnault’s determination of the specific heat ratios provided
foundational data that later supported the kinetic theory of gases.

Key Features and Limitations of the Caloric Theory of
Gases

Understanding why the caloric theory eventually lost favor requires a balanced examination of its
explanatory strengths and critical weaknesses during the period from Lavoisier to Regnault.

Features Supporting the Caloric Theory

Conservation Principle: The idea that caloric was conserved helped frame early
thermodynamic laws and provided a basis for quantitative measurements.

Intuitive Explanation of Heat Transfer: Conceptualizing heat as a fluid made it easier to
visualize heat flow and thermal expansion, particularly in gases.

Influence on Experimental Methods: The caloric theory motivated precise calorimetry and
gas volume studies, advancing experimental chemistry.

Limitations and Contradictions

Incompatibility with Mechanical Generation of Heat: Joule’s experiments showed heat
generation without any fluid transfer, challenging the caloric hypothesis.



Inability to Explain Heat Capacity Variations: Regnault’s findings demonstrated that heat
capacities change with physical conditions, which caloric theory could not adequately address.

Lack of Molecular Understanding: The theory treated heat as a substance rather than
energy related to molecular motion, limiting its explanatory power.

The Transition Towards Modern Thermodynamics and
Kinetic Theory

The decline of the caloric theory did not happen overnight but resulted from accumulating evidence
and theoretical innovations. The meticulous work of scientists like Regnault provided the empirical
foundation necessary to formulate alternative models.

From Caloric to Energy Conservation

Following Joule’s demonstration of the mechanical equivalent of heat, the scientific community
gradually adopted the concept of heat as a form of energy transfer rather than a material fluid. This
shift was fundamental for the development of the first law of thermodynamics, establishing the
conservation of energy as a cornerstone.

Regnault’s Role in Supporting Kinetic Theory

Regnault’s precise measurements of gas properties were instrumental in validating the kinetic
theory of gases, which describes gases as vast collections of particles in constant motion. The kinetic
theory successfully explained temperature, pressure, and heat capacity variations without invoking
caloric fluid.

Regnault’s data on specific heat ratios (the ratio of specific heat at constant pressure to that at
constant volume) aligned with the predictions of kinetic theory, providing empirical support for the
molecular interpretation of heat.

Legacy and Impact on Scientific Thought

The caloric theory of gases from Lavoisier to Regnault exemplifies the dynamic nature of scientific
progress, where prevailing models are continuously tested, refined, or replaced. Although ultimately
incorrect, the caloric theory significantly influenced experimental design, theoretical exploration,
and the language of heat and thermodynamics.

Scientists of the era grappled with profound questions about the nature of heat and matter, and
their efforts paved the way for breakthroughs such as the principles of thermodynamics and the



molecular theory of gases. The transition from caloric fluid to energy transfer reflects a broader
paradigm shift in physics and chemistry that continues to inform scientific inquiry today.

By tracing the evolution of thought from Lavoisier’s initial formulations through Regnault’s exacting
experimentation, we gain valuable insights into the historical and conceptual development of
thermodynamics—a field foundational to modern science and engineering.

The Caloric Theory Of Gases From Lavoisier To Regnault

  the caloric theory of gases from lavoisier to regnault: The Caloric Theory of Gases: from
Lavoisier to Regnault Robert Fox, 1971
  the caloric theory of gases from lavoisier to regnault: Energy, Force and Matter Peter
Michael Harman, 1982-04-30 By focusing on the conceptual issues faced by nineteenth century
physicists, this book clarifies the status of field theory, the ether, and thermodynamics in the work of
the period. A remarkably synthetic account of a difficult and fragmentary period in scientific
development.
  the caloric theory of gases from lavoisier to regnault: Maxwell on Molecules and Gases
James Clerk Maxwell, 1986
  the caloric theory of gases from lavoisier to regnault: The Thermal Theory of Cyclones
Gisela Kutzbach, 2016-07-29 Gisela Kutzbach has provided an unparalleled account of the
mainstream of meteorological thought during the nineteenth and early twentieth centuries. This
book takes us from the era of attempts to describe disturbances as mechanistic interactions of air
currents, through Espy's introduction in the 1830's of the proposition that cyclones are convective
systems driven by heat of condensation in central rainy areas, up to the distinctively different polar
front theory of 1920, often considered as the birth of modern meteorology. Follies and controversies
as well as successes are recounted, and in the tale the cast of characters, many of them acute
observers or experimenters as well as theoreticians, and some crusty and dogmatic, are brought to
life. The period was one in which basic concepts of thermodynamics, hydrodynamics, and energy
conversions emerged with parallel accommodations to the special needs of meteorology. Influences
of the development of synoptic meteorology and early aerology are thoroughly treated, essential
mathematical expositions are presented in their original forms with explications, and theories and
analyses are illuminated by numerous well-chosen figures and quotations. Concise but complete, and
written in a style easy to comprehend, the treatise is a lively account of a lively time in the
development of science. Kutzbach has succeeded well in her objectives, to provide an insight in the
particular problems and methods of problem solving in nineteenth century meteorology and to
illustrate that science is a human activity and that its development is an open-ended process
involving the constant testing of hypotheses.
  the caloric theory of gases from lavoisier to regnault: Atoms, Mechanics, and Probability
Olivier Darrigol, 2018-02-09 One of the pillars of modern science, statistical mechanics, owes much
to one man, the Austrian physicist Ludwig Boltzmann (1844-1906). As a result of his unusual
working and writing styles, his enormous contribution remains little read and poorly understood.
The purpose of this book is to make the Boltzmann corpus more accessible to physicists,
philosophers, and historians, and so give it new life. The means are introductory biographical and
historical materials, detailed and lucid summaries of every relevant publication, and a final chapter
of critical synthesis. Special attention is given to Boltzmann's theoretical tool-box and to his patient
construction of lofty formal systems even before their full conceptual import could be known. This
constructive tendency largely accounts for his lengthy style, for the abundance of new constructions,
for the relative vagueness of their object--and for the puzzlement of commentators. This book will

https://stage.support.buyingbuddy.com/archive-th-150/the-caloric-theory-of-gases-from-lavoisier-to-regnault.pdf


help the reader cross the stylistic barrier and see how ingeniously Boltzmann combined atoms,
mechanics, and probability to invent new bridges between the micro- and macro-worlds.
  the caloric theory of gases from lavoisier to regnault: Optics After Newton G. N. Cantor,
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  the caloric theory of gases from lavoisier to regnault: The Essential Tension Thomas S.
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the twentieth. Robert D. Purrington is a professor of physics at Tulane University and coauthor of
Frame of the Universe.
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international team of translators, editors, and advisers, under the auspices of the French Ministry of
Culture, has brought this collection of scholarship to the English-speaking world for the first time.
  the caloric theory of gases from lavoisier to regnault: Metaphor and Thought Andrew
Ortony, 1993-11-26 Metaphor and Thought, first published in 1979, reflects the surge of interest in
and research into the nature and function of metaphor in language and thought. In this revised and
expanded second edition, the editor has invited the contributors to update their original essays to
reflect any changes in their thinking. Reorganised to accommodate the shifts in central theoretical
issues, the volume also includes six new chapters that present important and influential fresh ideas
about metaphor that have appeared in such fields as the philosophy of language and the philosophy
of science, linguistics, cognitive and clinical psychology, education and artificial intelligence.
  the caloric theory of gases from lavoisier to regnault: A New Perspective on
Thermodynamics Bernard H. Lavenda, 2009-11-25 This book introduces a new outlook on
thermodynamics. It brings the theory up to the present time and indicates areas of further
development with the union of information theory and the theory of means and their inequalities.
  the caloric theory of gases from lavoisier to regnault: Imre Lakatos and Theories of
Scientific Change K. Gavroglu, Yorgos Goudaroulis, P. Nicolacopoulos, 2012-12-06 How happy it is
to recall Imre Lakatos. Now, fifteen years after his death, his intelligence, wit, generosity are vivid.
In the Preface to the book of Essays in Memory of Imre Lakatos (Boston Studies, 39, 1976), the
editors wrote: ... Lakatos was a man in search of rationality in all of its forms. He thought he had
found it in the historical development of scientific knowledge, yet he also saw rationality endangered
everywhere. To honor Lakatos is to honor his sharp and aggressive criticism as well as his humane
warmth and his quick wit. He was a person to love and to struggle with. The book before us carries
old and new friends of that Lakatosian spirit further into the issues which he wanted to investigate.
That the new friends include a dozen scientific, historical and philosophical scholars from Greece
would have pleased Lakatos very much, and with an essay from China, he would have smiled all the
more. But the key lies in the quality of these papers, and in the imaginative organization of the
conference at Thessaloniki in summer 1986 which worked so well.
  the caloric theory of gases from lavoisier to regnault: The Collected Works of Samuel
Taylor Coleridge, Volume 11 Samuel Taylor Coleridge, 2019-08-06 Volume 2 of 2. Coleridge's
Shorter Works and Fragments brings together a number of substantial essays that were not long
enough to require volumes to themselves, among them his Theory of Life, Essays on the Principles of



Genial Criticism, Treatise on Method, Confessions of an Inquiring Spirit, On the Passions, and On
the Prometheus of Aeschylus. To these are added more than four hundred other pieces, some of
them fragementary, many of them previously unpublished, ranging in date from school essays of the
early 1790s to a discussion of the bullion controversy in 1834. As might be expected, the subject
matter includes literature and language, theology, philosophy, politics, and science, but in many less
predicatble topics (such as child labor laws, marriage, suicide, church history, the abolition of
slavery, the state of the colonies) also appear. By gathering this material and presenting it in
chronological order, Shorter Works and Fragments reveals the development and major
characteristics of Coleridge's seemingly inexhaustible variety. H.J. Jackson and J.R. de J. Jackson,
Professors of English at the University of Toronto, are the editors of Coleridge's Marginalia and
Logic, respectively, in the Collected Works of Samuel Taylor Coleridge. Bollingen Series LXXV
Originally published in 1995. The Princeton Legacy Library uses the latest print-on-demand
technology to again make available previously out-of-print books from the distinguished backlist of
Princeton University Press. These editions preserve the original texts of these important books while
presenting them in durable paperback and hardcover editions. The goal of the Princeton Legacy
Library is to vastly increase access to the rich scholarly heritage found in the thousands of books
published by Princeton University Press since its founding in 1905.
  the caloric theory of gases from lavoisier to regnault: The Oxford Handbook of the
History of Physics Jed Z. Buchwald, Robert Fox, 2013-10 This Oxford Handbook brings together
contributions by leading authorities on key areas of the history of physics since the seventeenth
century. In a single volume, it offers a comprehensive introduction to scholarly contributions that
have tended to be dispersed in journals and books not easily accessible to the student or general
reader.
  the caloric theory of gases from lavoisier to regnault: Newton’s Scientific and
Philosophical Legacy Paul B. Scheurer, G. Debrock, 2012-12-06 This volume contains the
Proceedings of the International Colloqui um Newton's Scientific and Philosophical Legacy, that was
held at the Catholic University of Nijmegen (The Netherlands) from June 9th to 12th 1987 to
celebrate the Tercentenary of the publication of Newton's Philo sophiae Naturalis Principia
Mathematica (1667). Although 1987 was a busy year for Newton scholars, we were happy that five
of most prom inent among them were able to come to Nijmegen and speak on the vari ous aspects of
Newton's thought. They are the Professors I. Bernard Cohen (Harvard), Gale Christianson (Indiana
State), B.J. Dobbs (Northwestern), Richard H. Popkin (UCLA) and Mordechai Feingold (Boston
University). No doubt, recent scholarship has put Newton's genius in a quite different perspective
from the one that had come to make up what may be called Newtonian mythology. Although his
achievements in the areas of mechanics, mathematics, and optics remain indisputed, Newton's
scientific efforts were apparently entirely subordi nate to his religious beliefs. This volume has been
divided into four parts, preceded by a Pream ble in which Prof. Christianson offers a vivid portrait of
Newton as a per son. The first part deals with the science of Newton as he himself under stood that
term. The second part considers the influence of Newton's work on later scientific developments.
The third part deals primarily with the question of the methodological influence of Newton, and the
last part with his more philosophical legacy. Two editorial remarks are due.
  the caloric theory of gases from lavoisier to regnault: Insights of Genius Arthur I. Miller,
2012-12-06 Since the Enlightenment, science has been seen as an objective, true method of
explanation about the physical and mathematical laws that explain and govern the universe. The
20th Century has shown that science is also a human enterprise, informed by idealogy and other
assumptions. In this book, distinguished historian and philosopher of science Arthur Miller examines
these and other important questions about what and how we know about the world. Dr. Miller also
discusses, in non-technical language, our current ideas about the nature of scientific thought and
explanation, its relation to truth, and the relationship between scientific and common sense. Does
science, in its historical claim as an exalted endeavor, stand above other human activities?
  the caloric theory of gases from lavoisier to regnault: The ^AOxford Guide to the



History of Physics and Astronomy John L. Heilbron, 2005-06-03 With over 150 alphabetically
arranged entries about key scientists, concepts, discoveries, technological innovations, and learned
institutions, the Oxford Guide to Physics and Astronomy traces the history of physics and astronomy
from the Renaissance to the present.
  the caloric theory of gases from lavoisier to regnault: Black-Body Theory and the
Quantum Discontinuity, 1894-1912 Thomas S. Kuhn, 1987-01-15 A masterly assessment of the
way the idea of quanta of radiation became part of 20th-century physics. . . . The book not only deals
with a topic of importance and interest to all scientists, but is also a polished literary work,
described (accurately) by one of its original reviewers as a scientific detective story.—John Gribbin,
New Scientist Every scientist should have this book.—Paul Davies, New Scientist
  the caloric theory of gases from lavoisier to regnault: From Heat to Thermal Science
Gary D. Patterson, 2025-09-26 This book explores the human understanding of heat, from early
cultural perceptions to the scientific developments that shaped thermal science. Beginning with
historical musings on heat, it traces the evolution of scientific thought from 16th-century Italy to the
quantum understanding of heat in the 20th century. The book examines how humans have
perceived, measured, and produced heat, leading to a unified concept that has remained constant:
heat flows from a hot body to a cold body''. It serves as an excellent resource for chemists and
anyone interested in the history of chemistry and science.
  the caloric theory of gases from lavoisier to regnault: Compound Histories , 2017-11-13
Compound Histories: Materials, Governance and Production, 1760-1840 offers a new view of the
period during which Europe took on its modern character and globally dominant position. By
exploring the intertwined realms of production, governance and materials, it places chemists and
chemistry at the center of processes most closely identified with the construction of the modern
world. This includes the interactive intensification of material and knowledge production; the growth
and management of consumption; environmental changes, regulation of materials, markets,
landscapes and societies; and practices embodied in political economy. Rather than emphasize
revolutionary breaks and the primacy of innovation-driven change, the volume highlights the
continuities and accumulation of incremental changes that framed historical development.
Contributors are: Robert G.W. Anderson, Bernadette Bensaude Vincent, José Ramón Bertomeu
Sánchez, John R.R. Christie, Joppe van Driel, Frank A.J.L. James, Christine Lehman, Lissa L. Roberts,
Thomas le Roux, Elena Serrano, Anna Simmons, Marie Thébaud-Sorger, Sacha Tomic, Andreas
Weber, Simon Werrett.
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