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AUDIENCE: This thermodynamics textbook is suitable for all students of thermal physics, from the third semester of
introductory calculus-based physics thru more advanced coursework in thermodynamics. It provides much greater depth
than the coverage of thermal physics in traditional calculus-based physics textbooks, and in this way may be useful to
students who are just learning thermal physics. It also provides a solid foundation in the fundamentals and covers both
introductory thermal physics (thermal expansion, heat conduction, thermal radiation, ideal gases, and heat engines) and
the mathematical formulation of thermodynamics (fundamental relation, Euler and Gibbs-Duhem, thermodynamic
potentials, thermodynamic systems, Maxwell relations, and phase transitions) in a more unified way; and in this way may
be very helpful to students who are studying undergraduate or graduate level thermodynamics. This textbook also serves
as a useful review of thermal physics and thermodynamics for students who have already studied thermodynamics.
CONTENT: The beginning chapters are largely geared toward providing a solid foundation of the fundamental concepts
and their relationship with the mathematics. The material from these chapters is intended to serve as a valuable
introduction for beginning students and self-learners, and also as a useful review for advanced students. The later
chapters grow increasingly in-depth: For example, the treatise of heat conduction discusses the integral in a variety of
forms and even compares it to more familiar electrical concepts; the chapter on heat engines derives the Carnot
efficiency in general using the entropy change integral, and covers a variety of cycles, including the endoreversible
engine; and thermodynamics includes not only the usual thermodynamic square, but also the more general octahedron
and cross polytope. PREREQUISITES: No previous exposure to thermal physics is assumed. The student should be
familiar with the techniques of calculus; a brief review of some relevant techniques, such as partial differentiation, is
included. IMPORTANT DISTINCTIONS: Boxes of important distinctions are included in order to help students distinguish
between similar concepts - like heat, temperature, and internal energy. TABLE OF EQUATIONS: There is a handy table
of equations organized by topic on the back cover of the textbook. This also includes the thermodynamic square.
CONCISE OUTLINE FORMAT: The text is conveniently organized by specific topic to help students who may not be
reading straight through, but who may be searching for a specific idea or who may be reviewing material that they read
previously. There is also a handy index to help locate concepts quickly. Examples and important notes clearly stand out
from discussions of concepts. MATHEMATICAL & CONCEPTUAL EMPHASIS: There is much emphasis both on learning
the mathematics precisely and understanding the concepts at a deep, precise level. An underlying idea is that students
should not guess at concepts, but that concepts are mathematically motivated: Let the equations be your guide. NOTES:
Several notes are boxed to describe important points, common mistakes, and exceptions. Hundreds of footnotes are
included to discuss subtleties without interrupting the flow of the text. EXAMPLES: Each chapter includes fully-solved
examples to illustrate the main problem-solving strategies. PRACTICE: The end of each chapter has a good selection of
instructive conceptual questions and practice problems. HINTS & ANSWERS: 100% of the conceptual questions have
both hints and answers, since it's crucial to develop a solid understanding of the concepts in order to succeed in physics.
Some of the practice problems have answers to help independent students gain confidence by reproducing the same
answers, while 100% of the practice problems have hints so that students can see if they are solving the problems
correctly.
This textbook is intended for introductory courses in physics, engineering and chemistry at universities, polytechnics and
technical colleges. It provides either an elementary treatment of thermal physics, complete in itself, for those who need to
carry the subject no further, or a sound foundation for further study in more specialised courses. The author gives a clear
and concise account of those basic concepts that provide the foundations for an understanding of the thermal properties
of matter. The area covered corresponds very roughly to the traditional topics of heat, kinetic theory, and those properties
of matter for which there are elementary explanations in terms of interatomic forces. The book is not concerned with
experimental detail but with ideas and concepts, and their quantitative application through simple models. The author
provides many problems for which the answers are included. The book should also be useful in teacher training and as a
reference book in the libraries of schools where pupils are being prepared for tertiary courses.
Thermal Physics of the Atmosphere offers a concise and thorough introduction on how basic thermodynamics naturally
leads on to advanced topics in atmospheric physics. The book starts by covering the basics of thermodynamics and its
applications in atmospheric science. The later chapters describe major applications, specific to more specialized areas of
atmospheric physics, including vertical structure and stability, cloud formation, and radiative processes. The book
concludes with a discussion of non-equilibrium thermodynamics as applied to the atmosphere. This book provides a
thorough introduction and invaluable grounding for specialised literature on the subject. Introduces a wide range of areas
associated with atmospheric physics Starts from basic level thermal physics Ideally suited for readers with a general
physics background Self-assessment questions included for each chapter Supplementary website to accompany the
book
The book aims to explain the basic ideas of thermal physics intuitively and in the simplest possible way. It is aimed at
making the reader feel comfortable with the ideas of entropy and free energy. Thermal physics is prone to
misunderstanding, confusion and is often being overlooked. However, a good foundation is necessary to prepare the
reader for advanced level studies.
Entropy for Biologists: An Introduction to Thermodynamics is an introductory book for people in the life sciences who
wish to master the concepts of thermal physics without being forced to a degree and rate of symbol manipulation which is
foreign to their patterns of thought. The book opens with a chapter on temperature, followed by separate chapters that
discuss the concepts of energy, kinetic theory, total energy, the second law of thermodynamics, entropy, and probability
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and information theory. Subsequent chapters deal with statistical mechanics and its relation to thermodynamics, freeenergy functions, applications of the Gibbs free energy and the Gibbs chemical potential, and measurement in thermal
physics. The book is primarily directed at those graduate and advanced undergraduate students of biology and
biochemistry who wish to develop a sense of confidence about their understanding of the thermal physics which will be
useful in pursuing their work. It may also prove useful to professionals who wish to bolster their knowledge in this area.
This book is an informal, readable introduction to the basic ideas of thermal physics. It is aimed at making the reader feel
comfortable with the extremum principles of entropy and free energies. There is a repeating theme: Molecules (spins) do
X to maximize their entropy, and molecules (spins) do XX to minimize their free energy. This finally leads to the idea of
the Landau-Ginzburg free energy functional. The author illustrates how powerful the idea is by using two examples from
phase transitions.
This is a textbook for the standard undergraduate-level course in thermal physics. The book explores applications to
engineering, chemistry, biology, geology, atmospheric science, astrophysics, cosmology, and everyday life.
"A large number of exercises of a broad range of difficulty make this book even more useful…a good addition to the
literature on thermodynamics at the undergraduate level." — Philosophical Magazine Although written on an introductory
level, this wide-ranging text provides extensive coverage of topics of current interest in equilibrium statistical mechanics.
Indeed, certain traditional topics are given somewhat condensed treatment to allow room for a survey of more recent
advances. The book is divided into four major sections. Part I deals with the principles of quantum statistical mechanics
and includes discussions of energy levels, states and eigenfunctions, degeneracy and other topics. Part II examines
systems composed of independent molecules or of other independent subsystems. Topics range from ideal monatomic
gas and monatomic crystals to polyatomic gas and configuration of polymer molecules and rubber elasticity. An
examination of systems of interacting molecules comprises the nine chapters in Part Ill, reviewing such subjects as lattice
statistics, imperfect gases and dilute liquid solutions. Part IV covers quantum statistics and includes sections on FermiDirac and Bose-Einstein statistics, photon gas and free-volume theories of quantum liquids. Each chapter includes
problems varying in difficulty — ranging from simple numerical exercises to small-scale "research" propositions. In
addition, supplementary reading lists for each chapter invite students to pursue the subject at a more advanced level.
Readers are assumed to have studied thermodynamics, calculus, elementary differential equations and elementary
quantum mechanics. Because of the flexibility of the chapter arrangements, this book especially lends itself to use in a
one-or two-semester graduate course in chemistry, a one-semester senior or graduate course in physics or an
introductory course in statistical mechanics.
This text provides a modern introduction to the main principles of thermal physics, thermodynamics and statistical
mechanics. The key concepts are presented and new ideas are illustrated with worked examples as well as description of
the historical background to their discovery
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons, places, and events from the
textbook are included. Cram101 Just the FACTS101 studyguides give all of the outlines, highlights, notes, and quizzes
for your textbook with optional online comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanys:
9780495095156 .
In Thermal Physics: Thermodynamics and Statistical Mechanics for Scientists and Engineers, the fundamental laws of
thermodynamics are stated precisely as postulates and subsequently connected to historical context and developed
mathematically. These laws are applied systematically to topics such as phase equilibria, chemical reactions, external
forces, fluid-fluid surfaces and interfaces, and anisotropic crystal-fluid interfaces. Statistical mechanics is presented in the
context of information theory to quantify entropy, followed by development of the most important ensembles:
microcanonical, canonical, and grand canonical. A unified treatment of ideal classical, Fermi, and Bose gases is
presented, including Bose condensation, degenerate Fermi gases, and classical gases with internal structure. Additional
topics include paramagnetism, adsorption on dilute sites, point defects in crystals, thermal aspects of intrinsic and
extrinsic semiconductors, density matrix formalism, the Ising model, and an introduction to Monte Carlo simulation.
Throughout the book, problems are posed and solved to illustrate specific results and problem-solving techniques.
Includes applications of interest to physicists, physical chemists, and materials scientists, as well as materials, chemical,
and mechanical engineers Suitable as a textbook for advanced undergraduates, graduate students, and practicing
researchers Develops content systematically with increasing order of complexity Self-contained, including nine
appendices to handle necessary background and technical details
This fully updated and expanded new edition continues to provide the most readable, concise, and easy-to-follow
introduction to thermal physics. While maintaining the style of the original work, the book now covers statistical
mechanics and incorporates worked examples systematically throughout the text. It also includes more problems and
essential updates, such as discussions on superconductivity, magnetism, Bose-Einstein condensation, and climate
change. Anyone needing to acquire an intuitive understanding of thermodynamics from first principles will find this third
edition indispensable. Andrew Rex is professor of physics at the University of Puget Sound in Tacoma, Washington. He
is author of several textbooks and the popular science book, Commonly Asked Questions in Physics.
This book provides an introduction to the theoretical framework of thermal physics, statistical physics and statistical
physics simulations of condensed matter at undergraduate level. Starting from the basic definitions of thermal physics, it
treats the basic concepts and then introduces the reader to the mathematics of thermal physics in a self-contained
approach which requires very little, if any, mathematical rigor. Thermal physics is presented throughout as a purely
macroscopic and phenomenological theory. It then presents statistical physics as the microscopic theory of thermal
physics, treating its essentials as requisite ingredients of statistical physics simulations at introductory level.
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This textbook carefully develops the main ideas and techniques of statistical and thermal physics and is intended for
upper-level undergraduate courses. The authors each have more than thirty years' experience in teaching, curriculum
development, and research in statistical and computational physics. Statistical and Thermal Physics begins with a
qualitative discussion of the relation between the macroscopic and microscopic worlds and incorporates computer
simulations throughout the book to provide concrete examples of important conceptual ideas. Unlike many contemporary
texts on thermal physics, this book presents thermodynamic reasoning as an independent way of thinking about
macroscopic systems. Probability concepts and techniques are introduced, including topics that are useful for
understanding how probability and statistics are used. Magnetism and the Ising model are considered in greater depth
than in most undergraduate texts, and ideal quantum gases are treated within a uniform framework. Advanced chapters
on fluids and critical phenomena are appropriate for motivated undergraduates and beginning graduate students.
Integrates Monte Carlo and molecular dynamics simulations as well as other numerical techniques throughout the text
Provides self-contained introductions to thermodynamics and statistical mechanics Discusses probability concepts and
methods in detail Contains ideas and methods from contemporary research Includes advanced chapters that provide a
natural bridge to graduate study Features more than 400 problems Programs are open source and available in an
executable cross-platform format Solutions manual (available only to teachers)
????????????????????,????????????????????????????.
??????“???”??????????????????????
Concepts and relationships in thermal and statistical physics form the foundation for describing systems consisting of
macroscopically large numbers of particles. Developing microscopic statistical physics and macroscopic classical
thermodynamic descriptions in tandem, Statistical and Thermal Physics: An Introduction provides insight into basic
concepts at an advanced undergraduate level. Highly detailed and profoundly thorough, this comprehensive introduction
includes exercises within the text as well as end-of-chapter problems. The first section of the book covers the basics of
equilibrium thermodynamics and introduces the concepts of temperature, internal energy, and entropy using ideal gases
and ideal paramagnets as models. The chemical potential is defined and the three thermodynamic potentials are
discussed with use of Legendre transforms. The second section presents a complementary microscopic approach to
entropy and temperature, with the general expression for entropy given in terms of the number of accessible microstates
in the fixed energy, microcanonical ensemble. The third section emphasizes the power of thermodynamics in the
description of processes in gases and condensed matter. Phase transitions and critical phenomena are discussed
phenomenologically. In the second half of the text, the fourth section briefly introduces probability theory and mean
values and compares three statistical ensembles. With a focus on quantum statistics, the fifth section reviews the
quantum distribution functions. Ideal Fermi and Bose gases are considered in separate chapters, followed by a
discussion of the "Planck" gas for photons and phonons. The sixth section deals with ideal classical gases and explores
nonideal gases and spin systems using various approximations. The final section covers special topics, specifically the
density matrix, chemical reactions, and irreversible thermodynamics.
A completely revised edition that combines a comprehensive coverage of statistical and thermal physics with enhanced
computational tools, accessibility, and active learning activities to meet the needs of today's students and educators This
revised and expanded edition of Statistical and Thermal Physics introduces students to the essential ideas and
techniques used in many areas of contemporary physics. Ready-to-run programs help make the many abstract concepts
concrete. The text requires only a background in introductory mechanics and some basic ideas of quantum theory,
discussing material typically found in undergraduate texts as well as topics such as fluids, critical phenomena, and
computational techniques, which serve as a natural bridge to graduate study. Completely revised to be more accessible
to students Encourages active reading with guided problems tied to the text Updated open source programs available in
Java, Python, and JavaScript Integrates Monte Carlo and molecular dynamics simulations and other numerical
techniques Self-contained introductions to thermodynamics and probability, including Bayes' theorem A fuller discussion
of magnetism and the Ising model than other undergraduate texts Treats ideal classical and quantum gases within a
uniform framework Features a new chapter on transport coefficients and linear response theory Draws on findings from
contemporary research Solutions manual (available only to instructors)
This text presents the two complementary aspects of thermal physics as an integrated theory of the properties of matter.
Conceptual understanding is promoted by thorough development of basic concepts. In contrast to many texts, statistical
mechanics, including discussion of the required probability theory, is presented first. This provides a statistical foundation
for the concept of entropy, which is central to thermal physics. A unique feature of the book is the development of entropy
based on Boltzmann's 1877 definition; this avoids contradictions or ad hoc corrections found in other texts. Detailed
fundamentals provide a natural grounding for advanced topics, such as black-body radiation and quantum gases. An
extensive set of problems (solutions are available for lecturers through the OUP website), many including explicit
computations, advance the core content by probing essential concepts. The text is designed for a two-semester
undergraduate course but can be adapted for one-semester courses emphasizing either aspect of thermal physics. It is
also suitable for graduate study.
This text provides a modern introduction to the main principles of thermal physics, thermodynamics and statistical
mechanics. The key concepts are presented and new ideas are illustrated with worked examples as well as description of
the historical background to their discovery.
This innovative book uses unifying themes so that the boundaries between thermodynamics, heat transfer, and fluid
mechanics become transparent. It begins with an introduction to the numerous engineering applications that may require
the integration of principles and tools from these disciplines. The authors then present an in-depth examination of the
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three disciplines, providing readers with the necessary background to solve various engineering problems. The remaining
chapters delve into the topics in more detail and rigor. Numerous practical engineering applications are mentioned
throughout to illustrate where and when certain equations, concepts, and topics are needed. A comprehensive
introduction to thermodynamics, fluid mechanics, and heat transfer, this title: Develops governing equations and
approaches in sufficient detail, showing how the equations are based on fundamental conservation laws and other basic
concepts. Explains the physics of processes and phenomena with language and examples that have been seen and
used in everyday life. Integrates the presentation of the three subjects with common notation, examples, and problems.
Demonstrates how to solve any problem in a systematic, logical manner. Presents material appropriate for an
introductory level course on thermodynamics, heat transfer, and fluid mechanics.
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons, places, and events from the
textbook are included. Cram101 Just the FACTS101 studyguides give all of the outlines, highlights, notes, and quizzes
for your textbook with optional online comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanys:
9780201380279 .
An Introduction to Thermal PhysicsOxford University Press, USA
This introductory textbook for standard undergraduate courses in thermodynamics has been completely rewritten to
explore a greater number of topics, more clearly and concisely. Starting with an overview of important quantum
behaviours, the book teaches students how to calculate probabilities in order to provide a firm foundation for later
chapters. It introduces the ideas of classical thermodynamics and explores them both in general and as they are applied
to specific processes and interactions. The remainder of the book deals with statistical mechanics. Each topic ends with a
boxed summary of ideas and results, and every chapter contains numerous homework problems, covering a broad range
of difficulties. Answers are given to odd-numbered problems, and solutions to even-numbered problems are available to
instructors at www.cambridge.org/9781107694927.
Thermal and statistical physics has established the principles and procedures needed to understand and explain the
properties of systems consisting of macroscopically large numbers of particles. By developing microscopic statistical
physics and macroscopic classical thermodynamic descriptions in tandem, Statistical and Thermal Physics: An
Introduction provides insight into basic concepts and relationships at an advanced undergraduate level. This second
edition is updated throughout, providing a highly detailed, profoundly thorough, and comprehensive introduction to the
subject and features exercises within the text as well as end-of-chapter problems. Part I of this book consists of nine
chapters, the first three of which deal with the basics of equilibrium thermodynamics, including the fundamental relation.
The following three chapters introduce microstates and lead to the Boltzmann definition of the entropy using the
microcanonical ensemble approach. In developing the subject, the ideal gas and the ideal spin system are introduced as
models for discussion. The laws of thermodynamics are compactly stated. The final three chapters in Part I introduce the
thermodynamic potentials and the Maxwell relations. Applications of thermodynamics to gases, condensed matter, and
phase transitions and critical phenomena are dealt with in detail. Initial chapters in Part II present the elements of
probability theory and establish the thermodynamic equivalence of the three statistical ensembles that are used in
determining probabilities. The canonical and the grand canonical distributions are obtained and discussed. Chapters
12-15 are concerned with quantum distributions. By making use of the grand canonical distribution, the Fermi-Dirac and
Bose-Einstein quantum distribution functions are derived and then used to explain the properties of ideal Fermi and Bose
gases. The Planck distribution is introduced and applied to photons in radiation and to phonons on solids. The last five
chapters cover a variety of topics: the ideal gas revisited, nonideal systems, the density matrix, reactions, and irreversible
thermodynamics. A flowchart is provided to assist instructors on planning a course. Key Features: Fully updated
throughout, with new content on exciting topics, including black hole thermodynamics, Heisenberg antiferromagnetic
chains, entropy and information theory, renewable and nonrenewable energy sources, and the mean field theory of
antiferromagnetic systems Additional problem exercises with solutions provide further learning opportunities Suitable for
advanced undergraduate students in physics or applied physics. Michael J.R. Hoch spent many years as a visiting
scientist at the National High Magnetic Field Laboratory at Florida State University, USA. Prior to this, he was a professor
of physics and the director of the Condensed Matter Physics Research Unit at the University of the Witwatersrand,
Johannesburg, where he is currently professor emeritus in the School of Physics.
This book provides a solid introduction to the classical and statistical theories of thermodynamics while assuming no
background beyond general physics and advanced calculus. Though an acquaintance with probability and statistics is
helpful, it is not necessary. Providing a thorough, yet concise treatment of the phenomenological basis of thermal physics
followed by a presentation of the statistical theory, this book presupposes no exposure to statistics or quantum
mechanics. It covers several important topics, including a mathematically sound presentation of classical
thermodynamics; the kinetic theory of gases including transport processes; and thorough, modern treatment of the
thermodynamics of magnetism. It includes up-to-date examples of applications of the statistical theory, such as BoseEinstein condensation, population inversions, and white dwarf stars. And, it also includes a chapter on the connection
between thermodynamics and information theory. Standard International units are used throughout.An important
reference book for every professional whose work requires and understanding of thermodynamics: from engineers to
industrial designers.ÿ
An introduction to thermal physics which combines both a macroscopic and microscopic approach for each method,
giving a basis for further studies of the properties of matter, whether from a thermodynamic or statistical angle.
Clear and reader-friendly, this is an ideal textbook for students seeking an introduction to thermal physics. Written by an
experienced teacher and extensively class-tested, Thermal Physics provides a comprehensive grounding in
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thermodynamics, statistical mechanics, and kinetic theory. A key feature of this text is its readily accessible introductory
chapters, which begin with a review of fundamental ideas. Entropy, conceived microscopically and statistically, and the
Second Law of Thermodynamics are introduced early in the book. Throughout, topics are built on a conceptual
foundation of four linked elements: entropy and the Second Law, the canonical probability distribution, the partition
function, and the chemical potential. As well as providing a solid preparation in the basics of the subject, the text goes on
to explain exciting recent developments such as Bose-Einstein condensation and critical phenomena. Key equations are
highlighted throughout, and each chapter contains a summary of essential ideas and an extensive set of problems of
varying degrees of difficulty. A free solutions manual is available for instructors (ISBN 0521 658608). Thermal Physics is
suitable for both undergraduates and graduates in physics and astronomy.
An informal, readable introduction to the basic ideas of thermal physics.
A fresh introduction to thermodynamics, statistical mechanics, and the study of matter for undergraduate courses.
A standard text combining statistical physics with thermal phenomena, this book presents a unified approach to provide a deeper insight into
the subject and to bring out the subtle unity of statistical mechanics and thermodynamics. Suitable as a text for undergraduate courses in
physics. KEY FEATURES • Presents a new pedagogical approach introducing macroscopic (classical) thermodynamics through the
statistical mechanics. This new approach is increasingly sought to be introduced worldwide. • Magnitudes of physical quantities under
discussion are emphasized through worked-out examples. • Questions and exercises are interspersed with the text to help students
consolidate the learning. • Techniques developed in this course are applied to actual modern situations. • Many topics are introduced
through the problems to help inculcate self-study.
This textbook provides a clear, instructive and highly readable introduction to thermal physics.
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