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Four-part treatment covers principles of quantum statistical mechanics,
systems composed of independent molecules or other independent
subsystems, and systems of interacting molecules, concluding with a
consideration of quantum statistics.
A master teacher presents the ultimate introduction to classical mechanics
for people who are serious about learning physics "Beautifully clear
explanations of famously 'difficult' things," -- Wall Street Journal If you ever
regretted not taking physics in college -- or simply want to know how to
think like a physicist -- this is the book for you. In this bestselling
introduction to classical mechanics, physicist Leonard Susskind and hackerscientist George Hrabovsky offer a first course in physics and associated
math for the ardent amateur. Challenging, lucid, and concise, The
Theoretical Minimum provides a tool kit for amateur scientists to learn
physics at their own pace.
Statistical Mechanics discusses the fundamental concepts involved in
understanding the physical properties of matter in bulk on the basis of the
dynamical behavior of its microscopic constituents. The book emphasizes
the equilibrium states of physical systems. The text first details the
statistical basis of thermodynamics, and then proceeds to discussing the
elements of ensemble theory. The next two chapters cover the canonical
and grand canonical ensemble. Chapter 5 deals with the formulation of
quantum statistics, while Chapter 6 talks about the theory of simple gases.
Chapters 7 and 8 examine the ideal Bose and Fermi systems. In the next
three chapters, the book covers the statistical mechanics of interacting
systems, which includes the method of cluster expansions,
pseudopotentials, and quantized fields. Chapter 12 discusses the theory of
phase transitions, while Chapter 13 discusses fluctuations. The book will be
of great use to researchers and practitioners from wide array of disciplines,
such as physics, chemistry, and engineering.
Problems after each chapter
International Series of Monographs in Natural Philosophy
Thermodynamics and Statistical Mechanics for Scientists and Engineers
Thermodynamics And Statistical Mechanics
An Intermediate Textbook
Statistical and Thermal Physics
The only text to cover both thermodynamic and statistical mechanics--allowing
students to fully master thermodynamics at the macroscopic level. Presents essential
ideas on critical phenomena developed over the last decade in simple, qualitative
terms. This new edition maintains the simple structure of the first and puts new
emphasis on pedagogical considerations. Thermostatistics is incorporated into the
text without eclipsing macroscopic thermodynamics, and is integrated into the
conceptual framework of physical theory.
Exercise problems in each chapter.
The Manchester Physics Series General Editors: D. J. Sandiford; F. Mandl; A. C. Phillips
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Department of Physics and Astronomy, University of Manchester Properties of Matter
B. H. Flowers and E. Mendoza Optics Second Edition F. G. Smith and J. H. Thomson
Statistical Physics Second Edition E. Mandl Electromagnetism Second Edition I. S.
Grant and W. R. Phillips Statistics R. J. Barlow Solid State Physics Second Edition J. R.
Hook and H. E. Hall Quantum Mechanics F. Mandl Particle Physics Second Edition B.
R. Martin and G. Shaw The Physics of Stars Second Edition A. C. Phillips Computing
for Scientists R. J. Barlow and A. R. Barnett Statistical Physics, Second Edition
develops a unified treatment of statistical mechanics and thermodynamics, which
emphasises the statistical nature of the laws of thermodynamics and the atomic
nature of matter. Prominence is given to the Gibbs distribution, leading to a simple
treatment of quantum statistics and of chemical reactions. Undergraduate students
of physics and related sciences will find this a stimulating account of the basic
physics and its applications. Only an elementary knowledge of kinetic theory and
atomic physics, as well as the rudiments of quantum theory, are presupposed for an
understanding of this book. Statistical Physics, Second Edition features: A fully
integrated treatment of thermodynamics and statistical mechanics. A flow diagram
allowing topics to be studied in different orders or omitted altogether. Optional
"starred" and highlighted sections containing more advanced and specialised
material for the more ambitious reader. Sets of problems at the end of each chapter
to help student understanding. Hints for solving the problems are given in an
Appendix.
This textbook covers the basic principles of statistical physics and thermodynamics.
The text is pitched at the level equivalent to first-year graduate studies or advanced
undergraduate studies. It presents the subject in a straightforward and lively
manner. After reviewing the basic probability theory of classical thermodynamics, the
author addresses the standard topics of statistical physics. The text demonstrates
their relevance in other scientific fields using clear and explicit examples. Later
chapters introduce phase transitions, critical phenomena and non-equilibrium
phenomena.
A History of the Work Concept
Introduction to the Theory of Thermal Neutron Scattering
Introduction to Statistical Physics
Thermodynamics, Kinetic Theory, and Statistical Thermodynamics
With Computer Applications, Second Edition
This book provides a comprehensive exposition of the theory of equilibrium thermodynamics
and statistical mechanics at a level suitable for well-prepared undergraduate students. The
fundamental message of the book is that all results in equilibrium thermodynamics and statistical
mechanics follow from a single unprovable axiom — namely, the principle of equal a priori
probabilities — combined with elementary probability theory, elementary classical mechanics,
and elementary quantum mechanics.
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
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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.
This book explains the ideas and techniques of statistical mechanics-the theory of condensed
matter-in a simple and progressive way. The text starts with the laws of thermodynamics and
simple ideas of quantum mechanics. The conceptual ideas underlying the subject are explained
carefully; themathematical ideas are developed in parallel to give a coherent overall view. The
text is illustrated with examples not just from solid state physics, but also from recent theories of
radiation from black holes and recent data on the background radiation from the Cosmic
background explorer. In thissecond edition, slightly more advanced material on statistical
mechanics is introduced, material which students should meet in an undergraduate course. As a
result the new edition contains three more chapters on phase transitions at an appropriate level
for an undergraduate student. There are plentyof problems at the end of each chapter, and brief
model answers are provided for odd-numbered problems. From reviews of the first edition:
'...Introductory Statistical Mechanics is clear and crisp and takes advantage of the best parts of
the many approaches to the subject' Physics Today
The laws of thermodynamics are amongst the most assured and wide-ranging of all scientific
laws. They do not pretend to explain any observation in molecular terms but, by showing the
necessary relationships between different physical properties, they reduce otherwise disconnected
results to compact order, and predict new effects. This classic title, first published in 1957, is a
systematic exposition of principles, with examples of applications, especially to changes of places
and the conditions for stability. In all this entropy is a key concept.
Fundamentals of Statistical and Thermal Physics: Solutions Manual
Topics In Statistical Mechanics (Second Edition)
Fundamentals of Statistical and Thermal Physics
An Introduction
Covariant Physics
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
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transport coefficients and linear response theory Draws on findings from
contemporary research Solutions manual (available only to instructors)
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 book traces the history of the concept of work from its earliest stages
and shows that its further formalization leads to equilibrium principle and to
the principle of virtual works, and so pointing the way ahead for future
research and applications. The idea that something remains constant in a
machine operation is very old and has been expressed by many
mathematicians and philosophers such as, for instance, Aristotle. Thus, a
concept of energy developed. Another important idea in machine operation is
Archimedes' lever principle. In modern times the concept of work is analyzed
in the context of applied mechanics mainly in Lazare Carnot mechanics and the
mechanics of the new generation of polytechnical engineers like Navier,
Coriolis and Poncelet. In this context the word "work" is finally adopted. These
engineers are also responsible for the incorporation of the concept of work
into the discipline of economics when they endeavoured to combine the study
of the work of machines and men together.
Building on the material learned by students in their first few years of study,
Topics in Statistical Mechanics (Second Edition) presents an advanced level
course on statistical and thermal physics. It begins with a review of the formal
structure of statistical mechanics and thermodynamics considered from a
unified viewpoint. There is a brief revision of non-interacting systems,
including quantum gases and a discussion of negative temperatures. Following
this, emphasis is on interacting systems. First, weakly interacting systems are
considered, where the interest is in seeing how small interactions cause small
deviations from the non-interacting case. Second, systems are examined
where interactions lead to drastic changes, namely phase transitions. A
number of specific examples is given, and these are unified within the Landau
theory of phase transitions. The final chapter of the book looks at nonequilibrium systems, in particular the way they evolve towards equilibrium.
This is framed within the context of linear response theory. Here fluctuations
play a vital role, as is formalised in the fluctuation-dissipation theorem.The
second edition has been revised particularly to help students use this book for
self-study. In addition, the section on non-ideal gases has been expanded, with
a treatment of the hard-sphere gas, and an accessible discussion of interacting
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quantum gases. In many cases there are details of Mathematica calculations,
including Mathematica Notebooks, and expression of some results in terms of
Special Functions.
Berkeley Physics Course: Statistical physics, by F. Reif
Solutions to Problems of "Fundamentals of Statistical and Thermal Physics"
An Introduction to Thermodynamics and Statistical Mechanics
The Theoretical Minimum
Statistical Thermodynamics

All macroscopic systems consist ultimately of atoms obeying
the laws of quantum mechanics. That premise forms the basis
for this comprehensive text, intended for a first upperlevel course in statistical and thermal physics. Reif
emphasizes that the combination of microscopic concepts with
some statistical postulates leads readily to conclusions on
a purely macroscopic level. The authors writing style and
penchant for description energize interest in condensed
matter physics as well as provide a conceptual grounding
with information that is crystal clear and memorable. Reif
first introduces basic probability concepts and statistical
methods used throughout all of physics. Statistical ideas
are then applied to systems of particles in equilibrium to
enhance an understanding of the basic notions of statistical
mechanics, from which derive the purely macroscopic general
statements of thermodynamics. Next, he turns to the more
complicated equilibrium situations, such as phase
transformations and quantum gases, before discussing
nonequilibrium situations in which he treats transport
theory and dilute gases at varying levels of sophistication.
In the last chapter, he addresses some general questions
involving irreversible processes and fluctuations. A large
amount of material is presented to facilitate students later
access to more advanced works, to allow those with higher
levels of curiosity to read beyond the minimum given on a
topic, and to enhance understanding by presenting several
ways of looking at a particular question. Formatting within
the text either signals material that instructors can assign
at their own discretion or highlights important results for
easy reference to them. Additionally, by solving many of the
230 problems contained in the text, students activate and
embed their knowledge of the subject matter.
CONGRATULATIONS TO HERBERT KROEMER, 2000 NOBEL LAUREATE FOR
PHYSICS For upper-division courses in thermodynamics or
statistical mechanics, Kittel and Kroemer offers a modern
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approach to thermal physics that is based on the idea that
all physical systems can be described in terms of their
discrete quantum states, rather than drawing on 19th-century
classical mechanics concepts.
This textbook covers all the standard introductory topics in
classical mechanics, including Newton's laws, oscillations,
energy, momentum, angular momentum, planetary motion, and
special relativity. It also explores more advanced topics,
such as normal modes, the Lagrangian method, gyroscopic
motion, fictitious forces, 4-vectors, and general
relativity. It contains more than 250 problems with detailed
solutions so students can easily check their understanding
of the topic. There are also over 350 unworked exercises
which are ideal for homework assignments. Password protected
solutions are available to instructors at
www.cambridge.org/9780521876223. The vast number of problems
alone makes it an ideal supplementary text for all levels of
undergraduate physics courses in classical mechanics.
Remarks are scattered throughout the text, discussing issues
that are often glossed over in other textbooks, and it is
thoroughly illustrated with more than 600 figures to help
demonstrate key concepts.
Computational Statistical Mechanics describes the use of
fast computers to simulate the equilibrium and
nonequilibrium properties of gases, liquids, and solids at,
and away from equilibrium. The underlying theory is
developed from basic principles and illustrated by applying
it to the simplest possible examples. Thermodynamics, based
on the ideal gas thermometer, is related to Gibb's
statistical mechanics through the use of Nosé-Hoover heat
reservoirs. These reservoirs use integral feedback to
control temperature. The same approach is carried through to
the simulation and analysis of nonequilibrium mass,
momentum, and energy flows. Such a unified approach makes
possible consistent mechanical definitions of temperature,
stress, and heat flux which lead to a microscopic
demonstration of the Second Law of Thermodynamics directly
from mechanics. The intimate connection linking Lyapunovunstable microscopic motions to macroscopic dissipative
flows through multifractal phase-space structures is
illustrated with many examples from the recent literature.
The book is well-suited for undergraduate courses in
advanced thermodynamics, statistical mechanic and transport
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theory, and graduate courses in physics and chemistry.
What You Need to Know to Start Doing Physics
An Introduction to Statistical Mechanics and Thermodynamics
Thermal Physics
Statistical Physics of Particles
Thermodynamics and an Introduction to Thermostatistics
A student's book of statistical and thermal physics.
A long-awaited reprint of the book that has established itself as the
classic textbook on neutron scattering. It will be an invaluable
introductory text for students taking courses on neutron scattering,
as well as for researchers and those who would like to deepen their
knowledge on the subject through self-study.
This text presents statistical mechanics and thermodynamics as a
theoretically integrated field of study. It stresses deep coverage of
fundamentals, providing a natural foundation for advanced topics. The
large problem sets (with solutions for teachers) include many
computational problems to advance student understanding.
The Second Edition of this concise and compact text offers students a
thorough understanding of the basic principles of quantum mechanics
and their applications to various physical and chemical problems. This
thoroughly class-texted material aims to bridge the gap between the
books which give highly theoretical treatments and the ones which
present only the descriptive accounts of quantum mechanics. Every
effort has been made to make the book explanatory, exhaustive and
student friendly. The text focuses its attention on problem-solving to
accelerate the student’s grasp of the basic concepts and their
applications. What is new to this Edition : Includes new chapters on
Field Quantization and Chemical Bonding. Provides new sections on
Rayleigh Scattering and Raman Scattering. Offers additional worked
examples and problems illustrating the various concepts involved. This
textbook is designed as a textbook for postgraduate and advanced
undergraduate courses in physics and chemistry. Solutions Manual
containing the solutions to chapter-end exercises is available for
instructors. Solution Manual is available for adopting faculty. Click
here to request...
Elements of Classical Thermodynamics:For Advanced Students of Physics
Equilibrium and Non-Equilibrium Statistical Thermodynamics
Fundamentals and Applications
Computational Statistical Mechanics
Heat and Thermodynamics
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
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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
Statistical physics has its origins in attempts to describe the thermal properties of
matter in terms of its constituent particles, and has played a fundamental role in
the development of quantum mechanics. Based on lectures taught by Professor
Kardar at MIT, this textbook introduces the central concepts and tools of statistical
physics. It contains a chapter on probability and related issues such as the central
limit theorem and information theory, and covers interacting particles, with an
extensive description of the van der Waals equation and its derivation by mean
field approximation. It also contains an integrated set of problems, with solutions
to selected problems at the end of the book and a complete set of solutions is
available to lecturers on a password protected website at
www.cambridge.org/9780521873420. A companion volume, Statistical Physics of
Fields, discusses non-mean field aspects of scaling and critical phenomena,
through the perspective of renormalization group.
From the reviews: "This book excels by its variety of modern examples in solid
state physics, magnetism, elementary particle physics [...] I can recommend it
strongly as a valuable source, especially to those who are teaching basic statistical
physics at our universities." Physicalia
Providing a broad review of many techniques and their application to condensed
matter systems, this book begins with a review of thermodynamics and statistical
mechanics, before moving onto real and imaginary time path integrals and the link
between Euclidean quantum mechanics and statistical mechanics. A detailed study
of the Ising, gauge-Ising and XY models is included. The renormalization group is
developed and applied to critical phenomena, Fermi liquid theory and the
renormalization of field theories. Next, the book explores bosonization and its
applications to one-dimensional fermionic systems and the correlation functions of
homogeneous and random-bond Ising models. It concludes with Bohm–Pines and
Chern–Simons theories applied to the quantum Hall effect. Introducing the reader
to a variety of techniques, it opens up vast areas of condensed matter theory for
both graduate students and researchers in theoretical, statistical and condensed
matter physics.
Thermodynamics and Statistical Mechanics
QUANTUM MECHANICS
From Classical Mechanics to General Relativity and Beyond
An Introduction to Statistical Thermodynamics
Statistical Physics

The renowned Oxford Chemistry Primers series, which
provides focused introductions to a range of important
topics in chemistry, has been refreshed and updated to suit
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the needs of today's students, lecturers, and postgraduate
researchers. The rigorous, yet accessible, treatment of
each subjectarea is ideal for those wanting a primer in a
given topic to prepare them for more advanced study or
research.The learning features provided, including end of
book problems and online multiple-choice questions,
encourage active learning and promote understanding.
Furthermore, frequent diagrams and margin notes help to
enhance a student's understanding of these essential areas
of chemistry.Statistical Thermodynamics gives a concise and
accessible account of this fundamental topic by emphasizing
the underlying physical chemistry, and using this to
introduce the mathematics in an approachable way. The
material is presented in short, self-contained sections
making it flexible to teachand learn from, and concludes
with the application of the theory to real systems.Online
Resource Centre: The Online Resource Centre to accompany
Statistical Thermodynamics features: For registered
adopters of the text: * Figures from the book available to
download For students: * Worked solutions to the questions
and problems at the end of the book.* Multiple-choice
questions for self-directed learning
This text is a major revision of An Introduction to
Thermodynamics, Kinetic Theory, and Statistical Mechanics
by Francis Sears. The general approach has been unaltered
and the level remains much the same, perhaps being
increased somewhat by greater coverage. The text is
particularly useful for advanced undergraduates in physics
and engineering who have some familiarity with calculus.
This respected text deals with large-scale, easily known
thermal phenomena and then proceeds to small-scale, less
accessible phenomena. The wide range of mathematics used in
Dittman and Zemansky's text simultaneously challenges
students who have completed a course in impartial
differential calculus without alienating those students who
have only taken a calculus-based general physics course.
Examples of calculations are presented shortly after
important formulas are derived. Students see the solutions
of problems related to the formulas. Actual thermodynamic
experiments are explained in detail. The student sees the
applicability of abstract thermodynamic concepts and
formulas to real situations.
A textbook for 2nd and 3rd year undergraduate students
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using the fundamental principle of covariance as a basis
for studying classical mechanics, electrodynamics, the
special theory of relativity, and the general theory of
relativity, before moving on to more advanced topics of
field theory, differential forms, and modified theories of
gravity.
Statistical Thermal Physics
Solutions to Problems to Accompany F. Reif's Fundamental of
Statistical and Thermal Physics
From Physics to Economics
Quantum Field Theory and Condensed Matter
With Problems and Solutions
This book is based on many years of teaching statistical and thermal physics. It
assumes no previous knowledge of thermodynamics, kinetic theory, or
probability---the only prerequisites are an elementary knowledge of classical and
modern physics, and of multivariable calculus. The first half of the book
introduces the subject inductively but rigorously, proceeding from the concrete
and specific to the abstract and general. In clear physical language the book
explains the key concepts, such as temperature, heat, entropy, free energy,
chemical potential, and distributions, both classical and quantum. The second half
of the book applies these concepts to a wide variety of phenomena, including
perfect gases, heat engines, and transport processes. Each chapter contains fully
worked examples and real-world problems drawn from physics, astronomy,
biology, chemistry, electronics, and mechanical engineering.
Publisher Description
Introductory Statistical Mechanics
Introduction to Classical Mechanics
Statistical Mechanics
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