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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.
Statistical physics is a core component of most
undergraduate (and some post-graduate) 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 BoseEinstein 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.
Introductory Statistical Thermodynamics is a text for an
introductory one-semester course in statistical
thermodynamics for upper-level undergraduate and graduate
students in physics and engineering. The book offers a high
level of detail in derivations of all equations and results. This
information is necessary for students to grasp difficult
concepts in physics that are needed to move on to higher
level courses. The text is elementary, self contained, and
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mathematically well-founded, containing a number of
problems with detailed solutions to help students to grasp the
more difficult theoretical concepts. Beginning chapters place
an emphasis on quantum mechanics Includes problems with
detailed solutions and a number of detailed theoretical
derivations at the end of each chapter Provides a high level of
detail in derivations of all equations and results
This is one of the very few books focusing on relativistic
statistical mechanics, and is written by a leading expert in this
special field. It started from the notion of relativistic kinetic
theory, half a century ago, exploding into relativistic statistical
mechanics. This will interest specialists of various fields,
especially the (classical and quantum) plasma physics.
However, quantum physics ? to which a major part is devoted
? will be of more interest since, not only it applies to quantum
plasma physics, but also to nuclear matter and to strong
magnetic field, cosmology, etc. Although the domain of gauge
theory is not covered in this book, the topic is not completely
forgotten, in particular in the domain of plasma physics. This
book is particularly readable for graduate students and a
fortiori to young researchers for whom it offers methods and
also appropriate schemes to deal with the current problems
encountered in astrophysics, in strong magnetic, in nuclear or
even in high energy physics.
Statistical Mechanics: Fundamentals and Model Solutions,
Second Edition Fully updated throughout and with new
chapters on the Mayer expansion for classical gases and on
cluster expansion for lattice models, this new edition of
Statistical Mechanics: Fundamentals and Model Solutions
provides a comprehensive introduction to equilibrium
statistical mechanics for advanced undergraduate and
graduate students of mathematics and physics. The author
presents a fresh approach to the subject, setting out the basic
assumptions clearly and emphasizing the importance of the
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thermodynamic limit and the role of convexity. With problems
and solutions, the book clearly explains the role of models for
physical systems, and discusses and solves various models.
An understanding of these models is of increasing importance
as they have proved to have applications in many areas of
mathematics and physics. Features Updated throughout with
new content from the field An established and well-loved
textbook Contains new problems and solutions for further
learning opportunity Author Professor Teunis C. Dorlas is at
the Dublin Institute for Advanced Studies, Ireland.
The science of statistical mechanics is concerned with
defining the thermodynamic properties of a macroscopic
sample in terms of the properties of the microscopic systems
of which it is composed. The aim of this book is to provide a
clear, logical, and self-contained treatment of equilibrium
statistical mechanics starting from Boltzmann's two statistical
assumptions, and to present a wide variety of applications to
diverse physical assemblies. The coverage is enhanced and
extended through an extensive set of accessible problems.
An appendix provides an introduction to non-equilibrium
statistical mechanics through the Boltzmann equation and its
extensions. The book assumes introductory courses in
classical and quantum mechanics, as well as familiarity with
multi-variable calculus and the essentials of complex
analysis. Some knowledge of thermodynamics is assumed,
although the book starts with an appropriate review of that
topic. The targeted audience is first-year graduate students,
and advanced undergraduates, in physics, chemistry, and the
related physical sciences. The goal of this text is to help the
reader obtain a clear working knowledge of the very useful
and powerful methods of equilibrium statistical mechanics
and to enhance the understanding and appreciation of the
more advanced texts.
Statistical physics has its origins in attempts to describe the
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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.

'It is an excellent, concise introduction to the topic. It
presents mathematical treatments of abstract
concepts in a clear and straightforward way. I think it
will be most effective as a companion to other
excellent introductory texts, but readers who want to
review the material will find the author’s treatment of
electricity and magnetism refreshing.'Physics
TodayThese lectures provide an introduction to a
subject that together with classical mechanics,
quantum mechanics, and modern physics lies at the
heart of today's physics curriculum. This introduction
to electricity and magnetism assumes only a good
course in calculus, and familiarity with vectors and
Newton's laws; it is otherwise self-contained.
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Furthermore, these lectures, although relatively
concise, take one from Coulomb's law to Maxwell's
equations and special relativity in a lucid and logical
fashion.An extensive set of accessible problems
enhances and extends the coverage. Review
chapters spaced throughout the text summarize the
material. Clear departure points for further study are
indicated along the way. The principles of
electromagnetism, as synthesized in Maxwell's
equations and the Lorentz force, have such an
astonishing range of applicability. A good
introduction to this subject, even at the cost of some
repetition, allows one to approach the many more
advanced texts and monographs with better
understanding and a deeper sense of appreciation
that both students and teachers can share alike.
A thorough understanding of statistical mechanics
depends strongly on the insights and manipulative
skills that are acquired through the solving of
problems. Problems on Statistical Mechanics
provides over 120 problems with model solutions,
illustrating both basic principles and applications that
range from solid-state physics to cosmology. An
introductory chapter provides a summary of the
basic concepts and results that are needed to tackle
the problems, and also serves to establish the
notation that is used throughout the book. The
problems themselves occupy five chapters,
progressing from the simpler aspects of
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thermodynamics and equilibrium statistical
ensembles to the more challenging ideas associated
with strongly interacting systems and nonequilibrium
processes. Comprehensive solutions to all of the
problems are designed to illustrate efficient and
elegant problem-solving techniques. Where
appropriate, the authors incorporate extended
discussions of the points of principle that arise in the
course of the solutions. The appendix provides
useful mathematical formulae.
Volume 5.
In a comprehensive treatment of Statistical
Mechanics from thermodynamics through the
renormalization group, this book serves as the core
text for a full-year graduate course in statistical
mechanics at either the Masters or Ph.D. level. Each
chapter contains numerous exercises, and several
chapters treat special topics which can be used as
the basis for student projects. The concept of scaling
is introduced early and used extensively throughout
the text. At the heart of the book is an extensive
treatment of mean field theory, from the simplest
decoupling approach, through the density matrix
formalism, to self-consistent classical and quantum
field theory as well as exact solutions on the Cayley
tree. Proceeding beyond mean field theory, the book
discusses exact mappings involving Potts models,
percolation, self-avoiding walks and quenched
randomness, connecting various athermal and
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thermal models. Computational methods such as
series expansions and Monte Carlo simulations are
discussed, along with exact solutions to the 1D
quantum and 2D classical Ising models. The
renormalization group formalism is developed,
starting from real-space RG and proceeding through
a detailed treatment of Wilson’s epsilon expansion.
Finally the subject of Kosterlitz-Thouless systems is
introduced from a historical perspective and then
treated by methods due to Anderson, Kosterlitz,
Thouless and Young. Altogether, this
comprehensive, up-to-date, and engaging text offers
an ideal package for advanced undergraduate or
graduate courses or for use in self study.
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.
A self-contained, mathematical introduction to the
driving ideas in equilibrium statistical mechanics,
studying important models in detail.
"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
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undergraduate level." — Philosophical Magazine
Although written on an introductory level, this wideranging 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
Fermi-Dirac 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 smallscale "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
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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.
Lectures on elementary statistical mechanics, taught
at the University of Illinois and at the University of
Pennsylvania.
The author has published two texts on classical
physics, Introduction to Classical Mechanics and
Introduction to Electricity and Magnetism, both
meant for initial one-quarter physics courses. The
latter is based on a course taught at Stanford several
years ago with over 400 students enrolled. These
lectures, aimed at the very best students, assume a
good concurrent course in calculus; they are
otherwise self-contained. Both texts contain an
extensive set of accessible problems that enhances
and extends the coverage. As an aid to teaching and
learning, the solutions to these problems have now
been published in additional texts.A third published
text completes the first-year introduction to physics
with a set of lectures on Introduction to Quantum
Mechanics, the very successful theory of the
microscopic world. The Schrödinger equation is
motivated and presented. Several applications are
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explored, including scattering and transition rates.
The applications are extended to include quantum
electrodynamics and quantum statistics. There is a
discussion of quantum measurements. The lectures
then arrive at a formal presentation of quantum
theory together with a summary of its postulates. A
concluding chapter provides a brief introduction to
relativistic quantum mechanics. An extensive set of
accessible problems again enhances and extends
the coverage. The current book provides the
solutions to those problems.The goal of these three
texts is to provide students and teachers alike with a
good, understandable, introduction to the
fundamentals of classical and quantum physics.
This textbook facilitates students’ ability to apply
fundamental principles and concepts in classical
thermodynamics to solve challenging problems
relevant to industry and everyday life. It also
introduces the reader to the fundamentals of
statistical mechanics, including understanding how
the microscopic properties of atoms and molecules,
and their associated intermolecular interactions, can
be accounted for to calculate various average
properties of macroscopic systems. The author
emphasizes application of the fundamental principles
outlined above to the calculation of a variety of
thermodynamic properties, to the estimation of
conversion efficiencies for work production by heat
interactions, and to the solution of practical
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thermodynamic problems related to the behavior of
non-ideal pure fluids and fluid mixtures, including
phase equilibria and chemical reaction equilibria.
The book contains detailed solutions to many
challenging sample problems in classical
thermodynamics and statistical mechanics that will
help the reader crystallize the material taught. Classtested and perfected over 30 years of use by ninetime Best Teaching Award recipient Professor Daniel
Blankschtein of the Department of Chemical
Engineering at MIT, the book is ideal for students of
Chemical and Mechanical Engineering, Chemistry,
and Materials Science, who will benefit greatly from
in-depth discussions and pedagogical explanations
of key concepts. Distills critical concepts, methods,
and applications from leading full-length textbooks,
along with the author’s own deep understanding of
the material taught, into a concise yet rigorous
graduate and advanced undergraduate text;
Enriches the standard curriculum with succinct,
problem-based learning strategies derived from the
content of 50 lectures given over the years in the
Department of Chemical Engineering at MIT;
Reinforces concepts covered with detailed solutions
to illuminating and challenging homework problems.
In this clear and concise introduction to
thermodynamics andstatistical mechanics the
reader, who will have some previousexposure to
thermodynamics, will be guided through each of the
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twodisciplines separately initially to provide an indepthunderstanding of the area and thereafter the
connection between thetwo is presented and
discussed. In addition, mathematical techniques are
introduced at appropriatetimes, highlighting such use
as: exact and inexact differentials,partial derivatives,
Caratheodory's theorem, Legendretransformation,
and combinatory analysis. * Emphasis is placed
equally on fundamentals and applications * Several
problems are included
Statistical Mechanics: Problems with solutions
contains detailed model solutions to the exercise
problems formulated in the companion Lecture notes
volume. In many cases, the solutions include result
discussions that enhance the lecture material. For
readers' convenience, the problem assignments are
reproduced in this volume.
Specialist Periodical Reports provide systematic and
detailed review coverage of progress in the major
areas of chemical research. Written by experts in
their specialist fields the series creates a unique
service for the active research chemist, supplying
regular critical in-depth accounts of progress in
particular areas of chemistry. For over 90 years The
Royal Society of Chemistry and its predecessor, the
Chemical Society, have been publishing reports
charting developments in chemistry, which originally
took the form of Annual Reports. However, by 1967
the whole spectrum of chemistry could no longer be
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contained within one volume and the series
Specialist Periodical Reports was born. The Annual
Reports themselves still existed but were divided into
two, and subsequently three, volumes covering
Inorganic, Organic and Physical Chemistry. For
more general coverage of the highlights in chemistry
they remain a 'must'. Since that time the SPR series
has altered according to the fluctuating degree of
activity in various fields of chemistry. Some titles
have remained unchanged, while others have
altered their emphasis along with their titles; some
have been combined under a new name whereas
others have had to be discontinued. The current list
of Specialist Periodical Reports can be seen on the
inside flap of this volume.
The statistical mechanical theory of liquids and
solutions is a fundamental area of physical sciences
with important implications for many industrial
applications. This book shows how you can start
from basic laws for the interactions and motions of
microscopic particles and calculate how macroscopic
systems of these particles behave, thereby
explaining properties of matter at the scale that we
perceive. Using this microscopic, molecular
approach, the text emphasizes clarity of physical
explanations for phenomena and mechanisms
relevant to fluids, addressing the structure and
behavior of liquids and solutions under various
conditions. A notable feature is the author’s
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treatment of forces between particles that include
nanoparticles, macroparticles, and surfaces. The
book also provides an expanded, in-depth treatment
of polar liquids and electrolytes.
The authors have prepared a solutions manual to
"Introduction to Modern Statistical Mechanics," to be
used as an ancillary to the text. The instructive numerical
work in the manual is an important supplement to the
original text.
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.
This book is an introduction to statistical mechanics,
intended for advanced undergraduate or beginning
graduate students.
Statistical mechanics is concerned with defining the
thermodynamic properties of a macroscopic sample in
terms of the properties of the microscopic systems of
which it is composed. The previous book Introduction to
Statistical Mechanics provided a clear, logical, and selfcontained treatment of equilibrium statistical mechanics
starting from Boltzmann's two statistical assumptions,
and presented a wide variety of applications to diverse
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physical assemblies. An appendix provided an
introduction to non-equilibrium statistical mechanics
through the Boltzmann equation and its extensions. The
coverage in that book was enhanced and extended
through the inclusion of many accessible problems. The
current book provides solutions to those problems.
These texts assume only introductory courses in
classical and quantum mechanics, as well as familiarity
with multi-variable calculus and the essentials of
complex analysis. Some knowledge of thermodynamics
is also assumed, although the analysis starts with an
appropriate review of that topic. The targeted audience is
first-year graduate students and advanced
undergraduates, in physics, chemistry, and the related
physical sciences. The goal of these texts is to help the
reader obtain a clear working knowledge of the very
useful and powerful methods of equilibrium statistical
mechanics and to enhance the understanding and
appreciation of the more advanced texts.
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
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contains numerous homework problems, covering a
broad range of difficulties. Answers are given to oddnumbered problems, and solutions to even-numbered
problems are available to instructors at
www.cambridge.org/9781107694927.
The Manchester Physics Series General Editors: D. J.
Sandiford; F. Mandl; A. C. Phillips 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
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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.
Moving from basic to more advanced topics, this popular
core text has been revised and expanded to reflect
recent advances. While giving readers the tools needed
to understand and work with random processes, it places
greater focus on thermodynamics, especially the kinetics
of phase transitions. The chapter on Bose–Einstein
condensation has been revised to reflect improvements
in the field. The edition also covers stochastic processes
in greater depth, with a more detailed treatment of the
Langevin equation. It provides new exercises and a
complete solutions manual for qualifying instructors.
This textbook provides a comprehensive, yet accessible,
introduction to statistical mechanics. Crafted and classtested over many years of teaching, it carefully guides
advanced undergraduate and graduate students who are
encountering statistical mechanics for the first time
through this – sometimes – intimidating subject. The
book provides a strong foundation in thermodynamics
and the ensemble formalism of statistical mechanics. An
introductory chapter on probability theory is included.
Applications include degenerate Fermi systems, BoseEinstein condensation, cavity radiation, phase
transitions, and critical phenomena. The book concludes
with a treatment of scaling theories and the
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renormalization group. In addition, it provides clear
descriptions of how to understand the foundational
mathematics and physics involved and includes exciting
case studies of modern applications of the subject in
physics and wider interdisciplinary areas. Key Features:
Presents the subject in a clear and entertaining style
which enables the author to take a sophisticated
approach whilst remaining accessible Contains contents
that have been carefully reviewed with a substantial
panel to ensure that coverage is appropriate for a wide
range of courses, worldwide Accompanied by volumes
on thermodynamics and non-equilibrium statistical
mechanics, which can be used in conjunction with this
book, on courses which cover both thermodynamics and
statistical mechanics
Following the Boltzmann-Gibbs approach to statistical
mechanics, this new edition of Dr ter Haar's important
textbook, Elements of Statistical Mechanics, provides
undergraduates and more senior academics with a
thorough introduction to the subject. Each chapter is
followed by a problem section and detailed bibliography.
The first six chapters of the book provide a thorough
introduction to the basic methods of statistical mechanics
and indeed the first four may be used as an introductory
course in themselves. The last three chapters offer more
detail on the equation of state, with special emphasis on
the van der Waals gas; the second-quantisation
approach to many-body systems, with an examination of
two-time temperature-dependent Green functions; phase
transitions, including various approximation methods for
treating the Ising model, a brief discussion of the exact
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solution of the two-dimensional square Ising model, and
short introductions to renormalisation group methods and
the Yang and Lee theory of phase transitions. In the
problem section which follows each chapter the reader is
asked to complete proofs of basic theory and to apply
that theory to various physical situations. Each chapter
bibliography includes papers which are of historical
interest. A further help to the reader are the solutions to
selected problems which appear at the end of the book.
* An applied focus for electrical engineers and materials
scientists. * Theoretical results supported with real-world
systems and applications. * Includes worked examples
and self-study questions. * Solutions manual available.
From the hydrophobic effect to protein-ligand binding,
statistical physics is relevant in almost all areas of
molecular biophysics and biochemistry, making it
essential for modern students of molecular behavior. But
traditional presentations of this material are often difficult
to penetrate. Statistical Physics of Biomolecules: An
Introduction brings "down to earth" some of the most
intimidating but important theories of molecular
biophysics. With an accessible writing style, the book
unifies statistical, dynamic, and thermodynamic
descriptions of molecular behavior using probability
ideas as a common basis. Numerous examples illustrate
how the twin perspectives of dynamics and equilibrium
deepen our understanding of essential ideas such as
entropy, free energy, and the meaning of rate constants.
The author builds on the general principles with specific
discussions of water, binding phenomena, and protein
conformational changes/folding. The same probabilistic
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framework used in the introductory chapters is also
applied to non-equilibrium phenomena and to
computations in later chapters. The book emphasizes
basic concepts rather than cataloguing a broad range of
phenomena. Focuses on what students need to know
now Students build a foundational understanding by
initially focusing on probability theory, low-dimensional
models, and the simplest molecular systems. The basics
are then directly developed for biophysical phenomena,
such as water behavior, protein binding, and
conformational changes. The book’s accessible
development of equilibrium and dynamical statistical
physics makes this a valuable text for students with
limited physics and chemistry backgrounds.
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.
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
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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.
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