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The Kinetic Theory Of Matter Classzone
Useful as a reference for engineers in industry and as an advanced
level text for graduate engineering students, Multiphase Flow and
Fluidization takes the reader beyond the theoretical to demonstrate
how multiphase flow equations can be used to provide applied,
practical, predictive solutions to industrial fluidization problems.
Written to help advance progress in the emerging science of
multiphase flow, this book begins with the development of the
conservation laws and moves on through kinetic theory, clarifying
many physical concepts (such as particulate viscosity and solids
pressure) and introducing the new dependent variable--the volume
fraction of the dispersed phase. Exercises at the end of each
chapterare provided for further study and lead into applications not
covered in the text itself. Treats fluidization as a branch of
transport phenomena Demonstrates how to do transient,
multidimensional simulation of multiphase processes The first book to
apply kinetic theory to flow of particulates Is the only book to
discuss numerical stability of multiphase equations and whether or
not such equations are well-posed Explains the origin of bubbles and
the concept of critical granular flow Presents clearly written
exercises at the end of each chapter to facilitate understanding and
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further study
In recent years kinetic theory has developed in many areas of the
physical sciences and engineering, and has extended the borders of
its traditional fields of application. This monograph is a selfcontained presentation of such recently developed aspects of kinetic
theory, as well as a comprehensive account of the fundamentals of the
theory. Emphasizing modeling techniques and numerical methods, the
book provides a unified treatment of kinetic equations not found in
more focused works. Specific applications presented include plasma
kinetic models, traffic flow models, granular media models, and
coagulation-fragmentation problems. The work may be used for selfstudy, as a reference text, or in graduate-level courses in kinetic
theory and its applications.
In recent decades, kinetic theory - originally developed as a field
of mathematical physics - has emerged as one of the most prominent
fields of modern mathematics. In recent years, there has been an
explosion of applications of kinetic theory to other areas of
research, such as biology and social sciences. This book collects
lecture notes and recent advances in the field of kinetic theory of
lecturers and speakers of the School “Trails in Kinetic Theory:
Foundational Aspects and Numerical Methods”, hosted at Hausdorff
Institute for Mathematics (HIM) of Bonn, Germany, 2019, during the
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Junior Trimester Program “Kinetic Theory”. Focusing on fundamental
questions in both theoretical and numerical aspects, it also presents
a broad view of related problems in socioeconomic sciences,
pedestrian dynamics and traffic flow management.
An Anthology of Classic Papers with Historical Commentary
Nonlinear Transport
Kinetic Theory of Gases
Multiphase Flow and Fluidization
Kinetic Theory of Gases in Shear Flows

This book presents quantum kinetic theory in a comprehensive way. The focus is
on density operator methods and on non-equilibrium Green functions. The theory
allows to rigorously treat nonequilibrium dynamics in quantum many-body
systems. Of particular interest are ultrafast processes in plasmas, condensed
matter and trapped atoms that are stimulated by rapidly developing experiments
with short pulse lasers and free electron lasers. To describe these experiments
theoretically, the most powerful approach is given by non-Markovian quantum
kinetic equations that are discussed in detail, including computational aspects.
This book introduces physics students and teachers to the historical development
of the kinetic theory of gases, by providing a collection of the most important
contributions by Clausius, Maxwell and Boltzmann, with introductory surveys
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explaining their significance. In addition, extracts from the works of Boyle,
Newton, Mayer, Joule, Helmholtz, Kelvin and others show the historical context
of ideas about gases, energy and irreversibility. In addition to five thematic
essays connecting the classical kinetic theory with 20th century topics such as
indeterminism and interatomic forces, there is an extensive international
bibliography of historical commentaries on kinetic theory, thermodynamics, etc.
published in the past four decades. The book will be useful to historians of
science who need primary and secondary sources to be conveniently available
for their own research and interpretation, along with the bibliography which
makes it easier to learn what other historians have already done on this subject.
Contents:The Nature of Gases and of Heat (Boyle, Newton, Bernoulli, Gregory,
Mayer, Joule, von Helmholtz, Clausius, Maxwell)Irreversible Processes (Maxwell,
Boltzmann, Thomson, Poincaré, Zermelo)Historical Discussions by Stephen G
BrushA Guide to Historical Commentaries: Kinetic Theory of Gases,
Thermodynamics, and Related Topics Readership: Graduate and research
students, teachers, lecturers and historians of physics. Keywords:Kinetic
Theory;Gases;Boyle's Law;Gas Laws;Viscosity;Diffusion;Forces between Atoms
and Molecules;Interatomic Forces;Ergodic Theorem;Ergodicity;Heat
Conduction;Irreversibility;Indeterminism;Thermodynamics;First Law of
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Thermodynamics;Second Law of Thermodynamics;Third Law of
Thermodynamics;Law of Conservation of Energy;Maxwell Velocity
Distribution;Boltzmann's H Theorem;Boltzmann's (Transport)
Equation;Reversibility Paradox;Recurrence Paradox;Statistical
MechanicsReviews:“One of the most important contributions of this volume is the
bibliography in Part IV … This is a useful book and should be on the shelves of all
kinetic theorists and statistical mechanics.” Journal of Statistical Physics “This
book will be useful both for historical research and for students studying the
history of physics.”Notes and Records of the Royal Society “It is valuable to
have the work in print again, since some of the originals are not always easily
accessible and all who have struggled, for example, with Boltzmann's German
will welcome accurate translations … The whole book is to be welcomed as an aid
to those undertaking research or otherwise interested in exploring these
fields.”AMBIX
In contrast to molecular gases (for example, air), the particles of granular gases,
such as a cloud of dust, lose part of their kinetic energy when they collide, giving
rise to many exciting physical properties. The book provides a self-contained
introduction to the theory of granular gases for advanced undergraduates and
beginning graduates.
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Statistical Mechanics, Kinetic theory, and Stochastic Processes
An Introduction to the Kinetic Theory of Gases
Particle Model of Matter
Kinetic Theory of Granular Gases
With Applications in Astrophysics and Cosmology
This book can be described as a student's edition of the author's Dynamical
Theory of Gases. It is written, however, with the needs of the student of
physics and physical chemistry in mind, and those parts of which the
interest was mainly mathematical have been discarded. This does not mean
that the book contains no serious mathematical discussion; the discussion in
particular of the distribution law is quite detailed; but in the main the
mathematics is concerned with the discussion of particular phenomena
rather than with the discussion of fundamentals.
Contemporary Kinetic Theory of MatterCambridge University Press
Kinetic theory is the link between the non--equilibrium statistical mechanics
of many particle systems and macroscopic or phenomenological physics.
Therefore much attention is paid in this book both to the derivation of kinetic
equations with their limitations and generalizations on the one hand, and to
the use of kinetic theory for the description of physical phenomena and the
calculation of transport coefficients on the other hand. The book is meant for
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researchers in the field, graduate students and advanced undergraduate
students. At the end of each chapter a section of exercises is added not only
for the purpose of providing the reader with the opportunity to test his
understanding of the theory and his ability to apply it, but also to complete
the chapter with relevant additions and examples that otherwise would have
overburdened the main text of the preceding sections. The author is
indebted to the physicists who taught him Statistical Mechanics, Kinetic
Theory, Plasma Physics and Fluid Mechanics. I gratefully acknowledge the
fact that much of the inspiration without which this book would not have
been possible, originated from what I learned from several outstanding
teachers. In particular I want to mention the late Prof. dr. H. C. Brinkman,
who directed my first steps in the field of theoretical plasma physics, my
thesis advisor Prof. dr. N. G. Van Kampen and Prof. dr. A. N. Kaufman, whose
course on Non-Equilibrium Statistical Mechanics in Berkeley I remember with
delight.
Quantum Kinetic Theory
Earth Science
The Kinetic Theory of Gases
Kinetic Theory of Matter and Mechanics of Solids
The Scientific Papers of James Prescott Joule
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Kinetic Theory, Volume I: The Nature of Gases and of Heat deals with
kinetic theory and the nature of gases and heat. A comprehensive account
of the life, works, and historical environment of a number of scientists such
as Robert Boyle and Hermann von Helmholtz is presented. This volume is
comprised of 11 chapters and begins with an overview of the caloric theory,
the principle of conservation of energy, the ""virial theorem,"" and atomic
magnitudes. The discussion then turns to the qualitative atomic theory of
the ""spring"" of the air, proposed by Robert Boyle; Isaac Newton's
repulsion theory; Daniel Bernoulli's thery on the properties and motions of
elastic fluids, especially air; and George Gregory's theory on the existence of
fire. Subsequent chapters focus on Robert Mayer's theory on the forces of
inorganic nature; James Joule's theory on matter, living force, and heat;
Hermann von Helmholtz's theory on the conservation of force; and Rudolf
Clausius's theory on the nature of heat. James Clerk Maxwell's dynamical
theory of gases is also examined. This book is written primarily for students
and research workers in physics, as well as for historians of science.
Five early papers evolve theory that won Einstein a Nobel Prize: "Movement
of Small Particles Suspended in a Stationary Liquid Demanded by the
Molecular-Kinetic Theory of Heat"; "On the Theory of the Brownian
Movement"; "A New Determination of Molecular Dimensions"; "Theoretical
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Observations on the Brownian Motion"; and "Elementary Theory of the
Brownian Motion."
This book presents an up-to-date formalism of non-equilibrium Green's
functions covering different applications ranging from solid state physics,
plasma physics, cold atoms in optical lattices up to relativistic transport and
heavy ion collisions. Within the Green's function formalism, the basic sets
of equations for these diverse systems are similar, and approximations
developed in one field can be adapted to another field. The central object is
the self-energy which includes all non-trivial aspects of the system
dynamics. The focus is therefore on microscopic processes starting from
elementary principles for classical gases and the complementary picture of
a single quantum particle in a random potential. This provides an intuitive
picture of the interaction of a particle with the medium formed by other
particles, on which the Green's function is built on.
Kinetic Theory of Gases and Plasmas
Ludwig Boltzmann
The Nature of Gases and of Heat
Investigations on the Theory of the Brownian Movement
Irreversible Processes
Ideal for undergraduates with little or no science background, Earth Science is a student-friendly
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overview of our physical environment that offers balanced, up-to-date coverage of geology,
oceanography, astronomy, and meteorology. The authors focus on readability, with clear, exampledriven explanations of concepts and events. The Thirteenth Edition incorporates a new active
learning approach, a fully updated visual program, and is available for the first time with
MasteringGeology--the most complete, easy-to-use, engaging tutorial and assessment tool
available, and also entirely new to the Earth science course.
Imparts the similarities and differences between ratified and condensed matter, classical and
quantum systems as well as real and ideal gases. Presents the quasi-thermodynamic theory of gasliquid interface and its application for density profile calculation within the van der Waals theory
of surface tension. Uses inductive logic to lead readers from observation and facts to personal
interpretation and from specific conclusions to general ones.
Many laboratory and astrophysical plasmas show deviations from local ther modynamic
equilibrium (LTE). This monograph develops non-LTE plasma spectroscopy as a kinetic theory of
particles and photons, considering the radiation field as a photon gas whose distribution function
(the radiation in tensity) obeys a kinetic equation (the radiative transfer equation), just as the
distribution functions of particles obey kinetic equations. Such a unified ap proach provides clear
insight into the physics of non-LTE plasmas. Chapter 1 treats the principle of detailed balance, of
central importance for understanding the non-LTE effects in plasmas. Chapters 2, 3 deal with
kinetic equations of particles and photons, respectively, followed by a chapter on the fluid
description of gases with radiative interactions. Chapter 5 is devoted to the H theorem, and closes
the more general first part of the book. The last two chapters deal with more specific topics. After
briefly discuss ing optically thin plasmas, Chap. 6 treats non-LTE line transfer by two-level atoms,
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the line profile coefficients of three-level atoms, and non-Maxwellian electron distribution
functions. Chapter 7 discusses topics where momentum exchange between matter and radiation is
crucial: the approach to thermal equilibrium through interaction with blackbody radiation,
radiative forces, and Compton scattering. A number of appendices have been added to make the
book self-contained and to treat more special questions. In particular, Appendix B contains an in
troductory discussion of atomic line profile coefficients.
Molecules and the Molecular Theory of Matter
Foundational Aspects and Numerical Methods
II and Notes on the Kinetic Theory of Matter
The Kinetic Energy of Ions Emitted by Hot Bodies
Interacting Systems Far from Equilibrium

This book goes beyond the scope of other works in the field with its thorough treatment
of applications in a wide variety of disciplines. The third edition features a new section
on constants of motion and symmetry and a new appendix on the Lorentz-Legendre
expansion.
One of the questions about which humanity has often wondered is the arrow of time.
Why does temporal evolution seem irreversible? That is, we often see objects break
into pieces, but we never see them reconstitute spontaneously. This observation was
first put into scientific terms by the so-called second law of thermodynamics: entropy
never decreases. However, this law does not explain the origin of irreversibly; it only
quantifies it. Kinetic theory gives a consistent explanation of irreversibility based on a
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statistical description of the motion of electrons, atoms, and molecules. The concepts of
kinetic theory have been applied to innumerable situations including electronics, the
production of particles in the early universe, the dynamics of astrophysical plasmas,
quantum gases or the motion of small microorganisms in water, with excellent
quantitative agreement. This book presents the fundamentals of kinetic theory,
considering classical paradigmatic examples as well as modern applications. It covers
the most important systems where kinetic theory is applied, explaining their major
features. The text is balanced between exploring the fundamental concepts of kinetic
theory (irreversibility, transport processes, separation of time scales, conservations,
coarse graining, distribution functions, etc.) and the results and predictions of the
theory, where the relevant properties of different systems are computed. To request a
copy of the Solutions Manual, visit http:
//global.oup.com/uk/academic/physics/admin/solutions.
The kinetic theory of gases as we know it dates to the paper of Boltzmann in 1872. The
justification and context of this equation has been clarified over the past half century to
the extent that it comprises one of the most complete examples of many-body analyses
exhibiting the contraction from a microscopic to a mesoscopic description. The primary
result is that the Boltzmann equation applies to dilute gases with short ranged
interatomic forces, on space and time scales large compared to the corresponding
atomic scales. Otherwise, there is no a priori limitation on the state of the system. This
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means it should be applicable even to systems driven very far from its eqUilibrium
state. However, in spite of the physical simplicity of the Boltzmann equation, its
mathematical complexity has masked its content except for states near eqUilibrium.
While the latter are very important and the Boltzmann equation has been a resounding
success in this case, the full potential of the Boltzmann equation to describe more
general nonequilibrium states remains unfulfilled. An important exception was a study
by Ikenberry and Truesdell in 1956 for a gas of Maxwell molecules undergoing shear
flow. They provided a formally exact solution to the moment hierarchy that is valid for
arbitrarily large shear rates. It was the first example of a fundamental description of
rheology far from eqUilibrium, albeit for an unrealistic system. With rare exceptions,
significant progress on nonequilibrium states was made only 20-30 years later.
Theoretical Foundations of Non-LTE Plasma Spectroscopy
&, Kinetic Theory of Gases
Continuum and Kinetic Theory Descriptions
New Proofs of the Kinetic Theory of Matter and the Atomic Theory of Electricity
A Text Book of Heat
Monograph and text supplement for first-year students of physical chemistry
focuses chiefly on the molecular basis of important thermodynamic properties of
gases, including pressure, temperature, and thermal energy. 1966 edition.
A KINETIC THEORY OF GASES AND LIQUIDS by RICHARD D. KLEEMAN.
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Originally published in 1920. PREFACE: THE object of writing this book is to
formulate a Kinetic Theory of certain properties of matter, which shall apply
equally well to matter in any state. The desirability of such a development need
not be emphasized. The difficulty hitherto experienced in applying the results
obtained in the case of the Kinetic Theory of Gases in the well-known form to
liquids and intermediary states of matter has been pri marily due to the difficulty
of properly interpretating molec ular interaction. In the case of gases this
difficulty is in most part overcome by the introduction of the assumption that a
molecule consists of a perfectly elastic sphere not surrounded by any field of
force. But since such a state of affairs does not exist, the results obtained in the
case of gases hold only in a general way, and the numerical constants involved
are therefore of an indefinite nature, while in the case of dense gases and liquids
this procedure does not lead to anything that is of use in explaining the facts.
Instead of an atom, or molecule, consisting of a per fectly elastic sphere, it is
more likely that each may be regarded simply as a center of forces of attraction
and repulsion. If the exact nature of the field of force sur rounding atoms and
molecules were known, it would be a definite mathematical problem to determine
the resulting properties of matter. But our knowledge in this connection is at
present not sufficiently extensive to permit a develop ment of the subject along
these lines. But in whatever way the subject is developed fundamental progress
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will have been made only if molecular interaction is not, as is usually the case,
represented by the collision of elastic spheres. It will be shown in this book that
the subject may be developed to a considerable extent along sound mathe
matical lines yielding important results without knowing the exact nature and
immediate result of molecular interaction. Thus it will be found, for example, that
the definition of the free path of a molecule in connection with viscosity, con
duction of heat, diffusion, etc., may be given a form in each case not involving
the exact nature of molecular interaction, which is mathematically quite definite,
and which therefore applies equally well to the liquid and gaseous states. Since
in the gaseous state each kind of path is proportional to the volume of the gas,
its interest is then mainly associated with the characteristic factor of the volume
which makes the product numerically equal to the path. A direct physical
meaning may be given to this factor. In constructing a general Kinetic Theory the
problem that presents itself first for investigation is the dependence of the
velocity of translation of a molecule in a substance on its density and
temperature. It is often assumed that this velocity is the same in the liquid as in
the gaseous state at the same temperature. It can be shown, however, that this
holds only for each molecule at the instant it passes through a point in the
substance at which the forces of the surrounding molecules neutralize each
other. The total average velocity corresponding to the whole path of a mole cule
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is usually much greater than the foregoing velocity in a liquid and dense gas on
account of the effect of the molecular forces of attraction and repulsion...
Statistical Mechanics, Kinetic Theory, and Stochastic Processes presents the
statistical aspects of physics as a "living and dynamic" subject. In order to
provide an elementary introduction to kinetic theory, physical systems in which
particle-particle interaction can be neglected are considered. Transport
phenomena in the free-molecular flow region for gases and the transport of
thermal radiation are discussed. Discrete random processes such as random
walk, binomial and Poisson distributions, and throwing of dice are studied by
means of the characteristic function. Comprised of 11 chapters, this book begins
with an introduction to the mass point gas as well as some elementary properties
of space and velocity distributions. The discussion then turns to radiation and its
interaction with an atom; probability, statistics, and conditional probability;
intermolecular interactions; transport phenomena; and statistical
thermodynamics. Molecular systems at low densities are also considered,
together with non-ideal and real gases; liquids and solids; and stochastic
processes, noise, and fluctuations. In particular, the response of atoms and
molecules to perturbations and scattering by crystals, liquids, and high-pressure
gases are examined. This monograph will be useful for undergraduate students,
practitioners, and researchers in physics.
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Kinetic Theory
A treatise on the kinetic theory of gases
Contemporary Kinetic Theory of Matter
Modeling and Computational Methods for Kinetic Equations
This book presents fundamentals, equations, and methods of solutions of
relativistic kinetic theory, with applications in astrophysics and cosmology.
Excerpt from A Kinetic Theory of Gases and Liquids The object of writing this book
is to formulate a Kinetic Theory of certain properties of matter, which shall apply
equally well to matter in any state. The desirability of such a development need
not be emphasized. The difficulty hitherto experienced in applying the results
obtained in the case of the Kinetic Theory of Gases in the well-known form to
liquids and intermediary states of matter has been primarily due to the difficulty
of properly interpreting molecular interaction. In the case of gases this difficulty
is in most part overcome by the introduction of the assumption that a molecule
consists of a perfectly elastic sphere not surrounded by any field of force. But
since such a state of affairs does not exist, the results obtained in the case of
gases hold only in a general way, and the numerical constants involved are
therefore of an indefinite nature, while in the case of dense gases and liquids this
procedure does not lead to anything that is of use in explaining the facts. Instead
of an atom, or molecule, consisting of a perfectly elastic sphere, it is more likely
that each may be regarded simply as a center of forces of attraction and
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Repulsion. If the exact nature of the field of force surrounding atoms and
molecules were known, it would be a definite mathematical problem to determine
the resulting properties of matter. But our knowledge in this connection is at
present not sufficiently extensive to permit a development of the subject along
these lines. About the Publisher Forgotten Books publishes hundreds of thousands
of rare and classic books. Find more at www.forgottenbooks.com This book is a
reproduction of an important historical work. Forgotten Books uses state-of-theart technology to digitally reconstruct the work, preserving the original format
whilst repairing imperfections present in the aged copy. In rare cases, an
imperfection in the original, such as a blemish or missing page, may be replicated
in our edition. We do, however, repair the vast majority of imperfections
successfully; any imperfections that remain are intentionally left to preserve the
state of such historical works.
Excerpt from Molecules and the Molecular Theory of Matter In the multiplication
of popular books on scientific subjects, the molecular theory of matter appears to
have been strangely neglected. None of the works available to American readers
pretend to give a complete, connected account of what is known of the
constitution of matter, and the student who wishes to learn the present state of
the molecular theory has to seek his information in the occasional articles that are
scattered through the scientific journals. Dr. Watson's Kinetic Theory of Oases (a
new edition of which has been recently published) is far too difficult for the
undergraduates in our scientific schools and colleges j Clausius'B Kinetitche
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Theorie der Qase (1889-91) has not yet been translated, nor has Meyer's
Kinetitche Theorie der Gate, so far as I am aware. Meyer's book is also out of print
at present, although a new edition is in preparation. Lord Kelvin's delightful
lecture on The Size of Atoms should be read by all students of physics,-and it is
now readily available, in the first volume of his Popular Lectures and Addresses.
Crookes's classical papers on radiant matter should also be read; they are in the
Proceedings of the Royal Society, beginning with the year 1874. The present
volume is an attempt to elucidate the elements of the molecular theory of matter
as it is held to-day. It is based on a lecture delivered on the 12th of last February,
before the Washburn Engineering Society, of the Worcester Polytechnic Institute.
In preparing the manuscript for the printer a considerable number of alterations
liavo been made, and much new material has been added, though the form of
presentation has been preserved. About the Publisher Forgotten Books publishes
hundreds of thousands of rare and classic books. Find more at
www.forgottenbooks.com This book is a reproduction of an important historical
work. Forgotten Books uses state-of-the-art technology to digitally reconstruct the
work, preserving the original format whilst repairing imperfections present in the
aged copy. In rare cases, an imperfection in the original, such as a blemish or
missing page, may be replicated in our edition. We do, however, repair the vast
majority of imperfections successfully; any imperfections that remain are
intentionally left to preserve the state of such historical works.
Kinetic Theory of Particles and Photons
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Kinetic Theory of Matter
Trails in Kinetic Theory
(including Kinetic Theory of Matter, Thermodynamics, Statistical Mechanics, and
Theories of Thermal Ionisation)
Chemistry 2e
A thorough examination of kinetic theory and its successes in understanding and
describing irreversible phenomena in physical systems.
Kinetic Theory, Volume 2: Irreversible Processes compiles the fundamental papers on the
kinetic theory of gases. This book comprises the two papers by Maxwell and Boltzmann in
which the basic equations for transport processes in gases are formulated, as well as the
first derivation of Boltzmann's “H-theorem and problem of irreversibility. Other topics
include the dynamical theory of gases; kinetic theory of the dissipation of energy; threebody problem and the equations of dynamics; theorem of dynamics and the mechanical
theory of heat; and mechanical explanation of irreversible processes. This volume is
beneficial to physics students in the advanced undergraduate or postgraduate level.
This book presents the life and personality, the scientific and philosophical work of Ludwig
Boltzmann, one of the great scientists who marked the passage from 19th- to 20th-Century
physics. His rich and tragic life, ending by suicide at the age of 62, is described in detail. A
substantial part of the book is devoted to discussing his scientific and philosophical ideas
and placing them in the context of the second half of the 19th century. The fact that
Boltzmann was the man who did most to establish that there is a microscopic, atomic
structure underlying macroscopic bodies is documented, as is Boltzmann's influence on
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modern physics, especially through the work of Planck on light quanta and of Einstein on
Brownian motion. Boltzmann was the centre of a scientific upheaval, and he has been
proved right on many crucial issues. He anticipated Kuhn's theory of scientific revolutions
and proposed a theory of knowledge based on Darwin. His basic results, when properly
understood, can also be stated as mathematical theorems. Some of these have been
proved: others are still at the level of likely but unproven conjectures. The main text of this
biography is written almost entirely without equations. Mathematical appendices deepen
knowledge of some technical aspects of the subject.
Thermal Properties of Matter: Kinetic theory of gases
Relativistic Kinetic Theory
Kinetic Theory and Transport Phenomena
The Man Who Trusted Atoms
Classical and Quantum Thermal Physics
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