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Thermodynamics and Statistical Mechanics
Statistical physics is a core component of most undergraduate (and some postgraduate) physics degree courses. It is primarily concerned with the behavior of
matter in bulk-from boiling water to the superconductivity of metals. Ultimately, it
seeks to uncover the laws governing random processes, such as the snow on your
TV screen. This essential new textbook guides the reader quickly and critically
through a statistical view of the physical world, including a wide range of physical
applications to illustrate the methodology. It moves from basic examples to more
advanced topics, such as broken symmetry and the Bose-Einstein equation. To
accompany the text, the author, a renowned expert in the field, has written a
Solutions Manual/Instructor's Guide, available free of charge to lecturers who adopt
this book for their courses. Introduction to Statistical Physics will appeal to
students and researchers in physics, applied mathematics and statistics.

Problems and Solutions on Thermodynamics and Statistical
Mechanics
Exactly Solved Models in Statistical Mechanics

Statistical Physics of Fields
The canonical ensemble - Other ensembles and fluctuations - Boltzmann statistics,
fermi-dirac statistics, and bose-einstein statistics - Ideal monatomic gas - Ideal
diatomic - Classical statistical mechanics - Ideal polyatomic - Chemical equilibrium
- Quantum statistics - Crystals - Imperfect gases - Distribution functions in classical
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monatomic liquids - Perturbation theories of liquids - Solutions of strong
electrolytes - Kinetic theory of gases and molecular collisions - Continuum
mechanics - Kinetic theory of-gases and the boltzmann equation - Transport
processes in dilute gases - Theory of brownian motion - The time-correlation
function formalism.

The Principles of Statistical Mechanics
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.

The Theoretical Minimum
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

Thermal Physics
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

Equilibrium Statistical Physics
This document is based on my lecture notes for the Winter 2013, University of
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Toronto Basic Statistical Mechanics course (PHY452H1S), taught by Prof. Arun
Paramekanti. Official course description: “Classical and quantum statistical
mechanics of noninteracting systems; the statistical basis of thermodynamics;
ensembles, partition function; thermodynamic equilibrium; stability and
fluctuations; formulation of quantum statistics; theory of simple gases; ideal Bose
and Fermi systems.” This document contains: • Plain old lecture notes. These
mirror what was covered in class, possibly augmented with additional details. •
Personal notes exploring details that were not clear to me from the lectures, or
from the texts associated with the lecture material. • Assigned problems. two
problem sets. • Some worked problems attempted as course prep, for fun, or for
test preparation, or post test reflection. • Links to Mathematica workbooks
associated with these notes.

Introduction to Statistical Physics
A Modern Course in Statistical Physics is a textbook that illustrates the foundations
of equilibrium and non-equilibrium statistical physics, and the universal nature of
thermodynamic processes, from the point of view of contemporary research
problems. The book treats such diverse topics as the microscopic theory of critical
phenomena, superfluid dynamics, quantum conductance, light scattering,
transport processes, and dissipative structures, all in the framework of the
foundations of statistical physics and thermodynamics. It shows the quantum
origins of problems in classical statistical physics. One focus of the book is
fluctuations that occur due to the discrete nature of matter, a topic of growing
importance for nanometer scale physics and biophysics. Another focus concerns
classical and quantum phase transitions, in both monatomic and mixed particle
systems. This fourth edition extends the range of topics considered to include, for
example, entropic forces, electrochemical processes in biological systems and
batteries, adsorption processes in biological systems, diamagnetism, the theory of
Bose-Einstein condensation, memory effects in Brownian motion, the
hydrodynamics of binary mixtures. A set of exercises and problems is to be found
at the end of each chapter and, in addition, solutions to a subset of the problems is
provided. The appendices cover Exact Differentials, Ergodicity, Number
Representation, Scattering Theory, and also a short course on Probability.

Statistical Mechanics
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.

Statistical Mechanics: Theory and Molecular Simulation
This textbook carefully develops the main ideas and techniques of statistical and
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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)

Introduction to Statistical Physics
In each generation, scientists must redefine their fields: abstracting, simplifying
and distilling the previous standard topics to make room for new advances and
methods. Sethna's book takes this step for statistical mechanics - a field rooted in
physics and chemistry whose ideas and methods are now central to information
theory, complexity, and modern biology. Aimed at advanced undergraduates and
early graduate students in all of these fields, Sethna limits his main presentation to
the topics that future mathematicians and biologists, as well as physicists and
chemists, will find fascinating and central to their work. The amazing breadth of
the field is reflected in the author's large supply of carefully crafted exercises, each
an introduction to a whole field of study: everything from chaos through
information theory to life at the end of the universe.

Statistical Mechanics and Thermodynamics
While many scientists are familiar with fractals, fewer are familiar with scaleinvariance and universality which underlie the ubiquity of their shapes. These
properties may emerge from the collective behaviour of simple fundamental
constituents, and are studied using statistical field theories. Initial chapters
connect the particulate perspective developed in the companion volume, to the
coarse grained statistical fields studied here. Based on lectures taught by Professor
Kardar at MIT, this textbook demonstrates how such theories are formulated and
studied. Perturbation theory, exact solutions, renormalization groups, and other
tools are employed to demonstrate the emergence of scale invariance and
universality, and the non-equilibrium dynamics of interfaces and directed paths in
random media are discussed. Ideal for advanced graduate courses in statistical
physics, it contains an integrated set of problems, with solutions to selected
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problems at the end of the book and a complete set available to lecturers at
www.cambridge.org/9780521873413.

States of Matter
Suitable for advanced undergraduates and graduate students of physics, this
uniquely comprehensive overview provides a rigorous, integrated treatment of
physical principles and techniques related to gases, liquids, solids, and their phase
transitions. 1975 edition.

Effective Medium Theory
The book provides an introduction to the physics which underlies phase transitions
and to the theoretical techniques currently at our disposal for understanding them.
It will be useful for advanced undergraduates, for post-graduate students
undertaking research in related fields, and for established researchers in
experimental physics, chemistry, and metallurgy as an exposition of current
theoretical understanding. - ;Recent developments have led to a good
understanding of universality; why phase transitions in systems as diverse as
magnets, fluids, liquid crystals, and superconductors can be brought under the
same theoretical umbrella and well described by simple models. This book
describes the physics underlying universality and then lays out the theoretical
approaches now available for studying phase transitions. Traditional techniques,
mean-field theory, series expansions, and the transfer matrix, are described; the
Monte Carlo method is covered, and two chapters are devoted to the
renormalization group, which led to a break-through in the field. The book will be
useful as a textbook for a course in `Phase Transitions', as an introduction for
graduate students undertaking research in related fields, and as an overview for
scientists in other disciplines who work with phase transitions but who are not
aware of the current tools in the armoury of the theoretical physicist. ;Introduction; Statistical mechanics and thermodynamics; Models; Mean-field
theories; The transfer matrix; Series expansions; Monte Carlo simulations; The
renormalization group; Implementations of the renormalization group. -

Thermodynamics and Statistical Mechanics
Accompanying disk includes two types of computer programs. The first is a set of
graphics-oriented display programs that allow the user to see a Monte Carlo
calculation as it develops, the second is a set of Fortran programs that apply the
Monte Carlo method to a variety of physical systems.

A Modern Course in Statistical Physics
This book contains solutions to the problems found in Equilibrium Statistical
Physics, 2nd Edition, by the same authors.

Statistical Mechanics
Statistical mechanics is one of the most exciting areas of physics today, and it also
Page 5/13

Bookmark File PDF Solution To Pathria Statistical Mechanics 3rd Edition
has applications to subjects as diverse as economics, social behavior, algorithmic
theory, and evolutionary biology. Statistical Mechanics in a Nutshell offers the most
concise, self-contained introduction to this rapidly developing field. Requiring only
a background in elementary calculus and elementary mechanics, this book starts
with the basics, introduces the most important developments in classical statistical
mechanics over the last thirty years, and guides readers to the very threshold of
today's cutting-edge research. Statistical Mechanics in a Nutshell zeroes in on the
most relevant and promising advances in the field, including the theory of phase
transitions, generalized Brownian motion and stochastic dynamics, the methods
underlying Monte Carlo simulations, complex systems--and much, much more. The
essential resource on the subject, this book is the most up-to-date and accessible
introduction available for graduate students and advanced undergraduates seeking
a succinct primer on the core ideas of statistical mechanics. Provides the most
concise, self-contained introduction to statistical mechanics Focuses on the most
promising advances, not complicated calculations Requires only elementary
calculus and elementary mechanics Guides readers from the basics to the
threshold of modern research Highlights the broad scope of applications of
statistical mechanics

Basic Statistical Mechanics
This is the definitive treatise on the fundamentals of statistical mechanics. A
concise exposition of classical statistical mechanics is followed by a thorough
elucidation of quantum statistical mechanics: postulates, theorems, statistical
ensembles, changes in quantum mechanical systems with time, and more. The
final two chapters discuss applications of statistical mechanics to thermodynamic
behavior. 1930 edition.

Theory of Solutions
Molecular Driving Forces
A book about statistical mechanics for students.

Introductory Statistical Mechanics
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
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be of great use to researchers and practitioners from wide array of disciplines,
such as physics, chemistry, and engineering.

An Introduction to Statistical Thermodynamics
International Series in Natural Philosophy, Volume 45: Statistical Mechanics
discusses topics relevant to explaining the physical properties of matter in bulk.
The book is comprised of 13 chapters that primarily focus on the equilibrium states
of physical systems. Chapter 1 discusses the statistical basis of thermodynamics,
and Chapter 2 covers the elements of ensemble theory. Chapters 3 and 4 tackle
the canonical and grand canonical ensemble. Chapter 5 deals with the formulation
of quantum statistics, while Chapter 6 reviews the theory of simple gases.
Chapters 7 and 8 discuss the ideal Bose and Fermi systems. The book also covers
the cluster expansion, pseudopotential, and quantized field methods. The theory of
phase transitions and fluctuations are then discussed. The text will be of great use
to researchers who wants to utilize statistical mechanics in their work.

Thermodynamics and an Introduction to Thermostatistics
Statistical mechanics is the theory underlying condensed matter physics. This book
outlines the theory in a simple and progressive way, at a level suitable for
undergraduates. New to this edition are three chapters on phase transitions, which
is now included in undergraduate courses. There are plenty of problems at the end
of each chapter, and brief model answers are provided for odd-numbered
problems.

Modern Quantum Mechanics
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 Bose-Einstein 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

A Modern Course in Statistical Physics
Exactly Solved Models in Statistical Mechanics
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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.

An Introduction to Thermodynamics and Statistical Mechanics
Statistical and Thermal Physics
Statistical Mechanics explores the physical properties of matter based on the
dynamic behavior of its microscopic constituents. After a historical introduction,
this book presents chapters about thermodynamics, ensemble theory, simple
gases theory, Ideal Bose and Fermi systems, statistical mechanics of interacting
systems, phase transitions, and computer simulations. This edition includes new
topics such as BoseEinstein condensation and degenerate Fermi gas behavior in
ultracold atomic gases and chemical equilibrium. It also explains the correlation
functions and scattering; fluctuationdissipation theorem and the dynamical
structure factor; phase equilibrium and the Clausius-Clapeyron equation; and exact
solutions of one-dimensional fluid models and two-dimensional Ising model on a
finite lattice. New topics can be found in the appendices, including finite-size
scaling behavior of Bose-Einstein condensates, a summary of thermodynamic
assemblies and associated statistical ensembles, and pseudorandom number
generators. Other chapters are dedicated to two new topics, the thermodynamics
of the early universe and the Monte Carlo and molecular dynamics simulations.
This book is invaluable to students and practitioners interested in statistical
mechanics and physics. Bose-Einstein condensation in atomic gases
Thermodynamics of the early universe Computer simulations: Monte Carlo and
molecular dynamics Correlation functions and scattering Fluctuation-dissipation
theorem and the dynamical structure factor Chemical equilibrium Exact solution of
the two-dimensional Ising model for finite systems Degenerate atomic Fermi gases
Exact solutions of one-dimensional fluid models Interactions in ultracold Bose and
Fermi gases Brownian motion of anisotropic particles and harmonic oscillators

Thermal Physics
Effective medium theory dates back to the early days of the theory of electricity.
Faraday 1837 proposed one of the earliest models for a composite metal-insulator
dielectric, and around 1870 Maxwell and later Garnett (1904) developed models to
describe a composite or mixed material medium. The subject has been developed
considerably since and while the results are useful for predicting materials
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performance, the theory can also be used in a wide range of problems in physics
and materials engineering. This book develops the topic of effective medium
theory by bringing together the essentials of both the static and the dynamical
theory. Electromagnetic systems are thoroughly dealt with, as well as related areas
such as the CPA theory of alloys, liquids, the density functional theory etc, with
applications to ultrasonics, hydrodynamics, superconductors, porous media and
others, where the unifying aspects of the effective medium concept are
emphasized. In this new second edition two further chapters have been added to
deal with the theory of electrolytes and the exciting frontiers in electromagnetic
and related areas of cloaking research all from the perspective of effective medium
theory. In addition, a new appendix with notes on the example problems makes
this an ideal graduate level text book and research reference source.

Elementary Statistical Physics
Geared toward graduate students in physics, this text covers such important topics
as the properties of the Fermi-Dirac and Bose-Einstein distributions; the
interrelated subjects of fluctuations, thermal noise, and Brownian movement; and
the thermodynamics of irreversible processes. Most sections include illustrative
problems. 1958 edition.

Statistical Mechanics
Modern Quantum Mechanics is a classic graduate level textbook, covering the
main quantum mechanics concepts in a clear, organized and engaging manner.
The author, Jun John Sakurai, was a renowned theorist in particle theory. The
second edition, revised by Jim Napolitano, introduces topics that extend the text's
usefulness into the twenty-first century, such as advanced mathematical
techniques associated with quantum mechanical calculations, while at the same
time retaining classic developments such as neutron interferometer experiments,
Feynman path integrals, correlation measurements, and Bell's inequality. A
solution manual for instructors using this textbook can be downloaded from
www.cambridge.org/9781108422413.

Statistical and Thermal Physics
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.

Statistical Mechanics
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A Wall Street Journal Best Book of 2013 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, 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 of Phase Transitions
CONGRATULATIONS TO HERBERT KROEMER, 2000 NOBEL LAUREATE FOR PHYSICS
For upper-division courses in thermodynamics or statistical mechanics, Kittel and
Kroemer offers a modern 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.

Statistical Physics of Particles
Molecular Driving Forces, Second Edition E-book is an introductory statistical
thermodynamics text that describes the principles and forces that drive chemical
and biological processes. It demonstrates how the complex behaviors of molecules
can result from a few simple physical processes, and how simple models provide
surprisingly accurate insights into the workings of the molecular world. Widely
adopted in its First Edition, Molecular Driving Forces is regarded by teachers and
students as an accessible textbook that illuminates underlying principles and
concepts. The Second Edition includes two brand new chapters: (1) "Microscopic
Dynamics" introduces single molecule experiments; and (2) "Molecular Machines"
considers how nanoscale machines and engines work. "The Logic of
Thermodynamics" has been expanded to its own chapter and now covers heat,
work, processes, pathways, and cycles. New practical applications, examples, and
end-of-chapter questions are integrated throughout the revised and updated text,
exploring topics in biology, environmental and energy science, and
nanotechnology. Written in a clear and reader-friendly style, the book provides an
excellent introduction to the subject for novices while remaining a valuable
resource for experts.

Statistical Mechanics
"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
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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 onesemester senior or graduate course in physics or an introductory course in
statistical mechanics.

Classical and Statistical Thermodynamics
Volume 5.

Statistical Mechanics
Complex systems that bridge the traditional disciplines of physics, chemistry,
biology, and materials science can be studied at an unprecedented level of detail
using increasingly sophisticated theoretical methodology and high-speed
computers. The aim of this book is to prepare burgeoning users and developers to
become active participants in this exciting and rapidly advancing research area by
uniting for the first time, in one monograph, the basic concepts of equilibrium and
time-dependent statistical mechanics with the modern techniques used to solve
the complex problems that arise in real-world applications. The book contains a
detailed review of classical and quantum mechanics, in-depth discussions of the
most commonly used ensembles simultaneously with modern computational
techniques such as molecular dynamics and Monte Carlo, and important topics
including free-energy calculations, linear-response theory, harmonic baths and the
generalized Langevin equation, critical phenomena, and advanced conformational
sampling methods. Burgeoning users and developers are thus provided firm
grounding to become active participants in this exciting and rapidly advancing
research area, while experienced practitioners will find the book to be a useful
reference tool for the field.

Statistical Mechanics in a Nutshell
Statistical Mechanics
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
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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.
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