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Statistical Physics An Introductory Course
* 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.
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.
The book aims to explain the basic ideas of thermal physics intuitively and in the simplest possible way.
It is aimed at making the reader feel comfortable with the ideas of entropy and free energy. Thermal
physics is prone to misunderstanding, confusion and is often being overlooked. However, a good
foundation is necessary to prepare the reader for advanced level studies.
This textbook for graduates and advanced undergraduates in physics and physical chemistry covers the
major areas of statistical mechanics and concludes with the level of current research. It begins with the
fundamental ideas of averages and ensembles, focusing on classical systems described by continuous
variables such as position and momentum, and using the ideal gas as an example. It then turns to
quantum systems, beginning with diatomic molecules and working up through blackbody radiation and
chemical equilibria. The discussion of equilibrium properties of systems of interacting particles includes
such techniques as cluster expansions and distribution functions and uses non-ideal gases, liquids, and
solutions. Dynamic behavior -- treated here more extensively than in other texts -- is discussed from the
point of view of correlation functions. The text concludes with the problem of diffusion in a suspension
of interacting hard spheres and what can be learned about such a system from scattered light. Intended
for a one-semester course, the text includes several "asides" on topics usually omitted from introductory
courses, as well as numerous exercises.
An Introduction to Statistical Thermodynamics
An Introductory Course of Particle Physics
Statistical Mechanics
Introductory Statistical Mechanics for Physicists

Statistics links microscopic and macroscopic phenomena, and requires for this
reason a large number of microscopic elements like atoms. The results are values
of maximum probability or of averaging. This introduction to statistical physics
concentrates on the basic principles and attempts to explain these in simple
terms, supplemented by numerous examples. These basic principles include the
difference between classical and quantum statistics, a priori probabilities as
related to degeneracies, the vital aspect of indistinguishability as compared with
distinguishability in classical physics, the differences between conserved and nonconserved elements, the different ways of counting arrangements in the three
statistics (Maxwell-Boltzmann, Fermi-Dirac, Bose-Einstein), the difference
between maximization of the number of arrangements of elements, and averaging
in the Darwin-Fowler method. Significant applications to solids, radiation and
electrons in metals are treated in separate chapters, as well as Bose-Einstein
condensation. In this latest edition, apart from a general revision, the topic of
thermal radiation has been expanded with a new section on black bodies and an
additional chapter on black holes. Other additions are more examples with
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applications of statistical mechanics in solid state physics and superconductivity.
Throughout the presentation, the introduction carries almost all details for
calculations.
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.
This book contains a modern selection of about 200 solved problems and
examples arranged in a didactic way for hands-on experience with course work in
a standard advanced undergraduate/first-year graduate class in thermodynamics
and statistical physics. The principles of thermodynamics and equilibrium
statistical physics are few and simple, but their application often proves more
involved than it may seem at first sight. This book is a comprehensive
complement to any textbook in the field, emphasizing the analogies between the
different systems, and paves the way for an in-depth study of solid state physics,
soft matter physics, and field theory.
This book discusses the computational approach in modern statistical physics,
adopting simple language and an attractive format with many illustrations, tables
and printed algorithms. The style will appeal to students, teachers and
researchers in the physical sciences. The focus is on orientation, with
implementation details kept to a minimum.
Statistical Mechanics of Lattice Systems
With Computer Applications, Second Edition
A Farewell to Entropy
A Short Course for Future Scientists and Engineers
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
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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 oddnumbered problems, and solutions to even-numbered problems are
available to instructors at www.cambridge.org/9781107694927.
An Introductory Course of Statistical Mechanics introduces the
subject to readers without any prior knowledge of the subject.
In most textbooks, Statistical Mechanics appears to be a branch
of Condensed Matter Physics. This book has a different
perspective. It gives great importance to relativistic systems,
thus paving the way for various applications of Statistical
Mechanics, from nuclear reactions to Astrophysics and Cosmology.
Non-relativistic systems and their applications to Condensed
Matter Physics are not abandoned either: there are discussions
on gases, liquids and magnetic systems. The book ends with one
chapter on Phase Transitions and one on Boltzmann equation.
Overall, the book presents Statistical Mechanics from a broader
perspective encompassing many branches of Physics.
A self-contained, mathematical introduction to the driving ideas
in equilibrium statistical mechanics, studying important models
in detail.
Going beyond traditional textbook topics, 'A Modern Course in
Statistical Physics' incorporates contemporary research in a
basic course on statistical mechanics. From the universal nature
of matter to the latest results in the spectral properties of
decay processes, this book emphasizes the theoretical
foundations derived from thermodynamics and probability theory
underlying all concepts in statistical physics. This completely
revised and updated third edition continues the comprehensive
coverage of numerous core topics and special applications,
allowing professors flexibility in designing individualized
courses. The inclusion of advanced topics and extensive
references makes this an invaluable resource for researchers as
well as students -- a textbook that will be kept on the shelf
long after the course is completed.
Statistical Mechanics: Algorithms and Computations
Statistical and Thermal Physics
Statistical Physics
Solved Problems in Thermodynamics and Statistical Physics
This textbook concentrates on modern topics in statistical physics
with an emphasis on strongly interacting condensed matter systems. The
book is self-contained and is suitable for beginning graduate students
in physics and materials science or undergraduates who have taken an
introductory course in statistical mechanics. Phase transitions and
critical phenomena are discussed in detail including mean field and
Landau theories and the renormalization group approach. The theories
are applied to a number of interesting systems such as magnets, liquid
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crystals, polymers, membranes, interacting Bose and Fermi fluids;
disordered systems, percolation and spin of equilibrium concepts are
also discussed. Computer simulations of condensed matter systems by
Monte Carlo-based and molecular dynamics methods are treated.
This invaluable textbook is an introduction to statistical physics
that has been written primarily for self-study. It provides a
comprehensive approach to the main ideas of statistical physics at the
level of an introductory course, starting from the kinetic theory of
gases and proceeding all the way to Bose-Einstein and Fermi-Dirac
statistics. Each idea is brought out with ample motivation and clear,
step-by-step, deductive exposition. The key points and methods are
presented and discussed on the basis of concrete representative
systems, such as the paramagnet, Einstein's solid, the diatomic gas,
black body radiation, electric conductivity in metals and
superfluidity. The book is written in a stimulating style and is
accompanied by a large number of exercises appropriately placed within
the text and by self-assessment problems at the end of each chapter.
Detailed solutions of all the exercises are provided.
This book explains the ideas and techniques of statistical mechanicsthe 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
Key features include an elementary introduction to probability,
distribution functions, and uncertainty; a review of the concept and
significance of energy; and various models of physical systems. 1968
edition.
A Concrete Mathematical Introduction
A Modern Course in Statistical Physics
Elementary Lectures in Statistical Mechanics
Introductory Statistical Thermodynamics

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
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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, selfavoiding walks and quenched randomness, connecting various
athermal and 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.
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 twodisciplines separately initially to provide
an in-depthunderstanding 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
For a comprehensive two-year introductory physics course for
students in the pure and applied sciences who are studying
calculus concurrently.
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
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ideas and techniques used in many areas of contemporary
physics. Ready-to-run programs help make the many abstract
concepts concrete. The text requires only a background in
introductory mechanics and some basic ideas of quantum
theory, discussing material typically found in undergraduate
texts as well as topics such as fluids, critical phenomena,
and computational techniques, which serve as a natural
bridge to graduate study. Completely revised to be more
accessible to students Encourages active reading with guided
problems tied to the text Updated open source programs
available in Java, Python, and JavaScript Integrates Monte
Carlo and molecular dynamics simulations and other numerical
techniques Self-contained introductions to thermodynamics
and probability, including Bayes' theorem A fuller
discussion of magnetism and the Ising model than other
undergraduate texts Treats ideal classical and quantum gases
within a uniform framework Features a new chapter on
transport coefficients and linear response theory Draws on
findings from contemporary research Solutions manual
(available only to instructors)
Application-Driven Quantum and Statistical Physics
Introduction to Statistical Physics
Including Applications to Condensed Matter
An Introductory Course
'Several features make this book unusual. The first is the historical content …
Second, the practical importance of quantum physics is demonstrated by the
inclusion of numerous summary discussions of technological applications … A third
unusual feature of this book is a detailed solution immediately following each in-text
exercise. Each such problem is used to advance the discussion, and the questionand-answer format encourages the student to wrestle with the ideas personally
rather than simply reading passively … This short book would easily make a helpful
secondary text allowing an instructor to touch on some non-traditional topics such
as least action principles and path integrals.'Contemporary PhysicsBridging the
gap between traditional books on quantum and statistical physics, this series is an
ideal introductory course for students who are looking for an alternative approach to
the traditional academic treatment.This pedagogical approach relies heavily on
scientific or technological applications from a wide range of fields. For every new
concept introduced, an application is given to connect the theoretical results to a
real-life situation. Each volume features in-text exercises and detailed solutions,
with easy-to-understand applications.This first volume sets the scene of a new
physics. It explains where quantum mechanics come from, its connection to
classical physics and why it was needed at the beginning of the twentieth century. It
examines how very simple models can explain a variety of applications such as
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quantum wells, thermoluminescence dating, scanning tunnel microscopes,
quantum cryptography, masers, and how fluorescence can unveil the past of art
pieces.
Sinai's book leads the student through the standard material for ProbabilityTheory,
with stops along the way for interesting topics such as statistical mechanics, not
usually included in a book for beginners. The first part of the book covers discrete
random variables, using the same approach, basedon Kolmogorov's axioms for
probability, used later for the general case. The text is divided into sixteen lectures,
each covering a major topic. The introductory notions and classical results are
included, of course: random variables, the central limit theorem, the law of large
numbers, conditional probability, random walks, etc. Sinai's style is accessible and
clear, with interesting examples to accompany new ideas. Besides statistical
mechanics, other interesting, less common topics found in the book are:
percolation, the concept of stability in the central limit theorem and the study of
probability of large deviations. Little more than a standard undergraduate course in
analysis is assumed of the reader. Notions from measure theory and Lebesgue
integration are introduced in the second half of the text. The book is suitable for
second or third year students in mathematics, physics or other natural sciences. It
could also be usedby more advanced readers who want to learn the mathematics of
probability theory and some of its applications in statistical physics.
Classic text combines thermodynamics, statistical mechanics, and kinetic theory in
one unified presentation. Topics include equilibrium statistics of special systems,
kinetic theory, transport coefficients, and fluctuations. Problems with solutions.
1966 edition.
Statistical Physics bridges the properties of a macroscopic system and the
microscopic behavior of its constituting particles, otherwise impossible due to the
giant magnitude of Avogadro's number. Numerous systems of today's key
technologies - such as semiconductors or lasers - are macroscopic quantum
objects; only statistical physics allows for understanding their fundamentals.
Therefore, this graduate text also focuses on particular applications such as the
properties of electrons in solids with applications, and radiation thermodynamics
and the greenhouse effect.
Statistical Physics of Particles
An Introductory Course of Statistical Mechanics
International Series of Monographs in Natural Philosophy
The Statistical Mechanics of Financial Markets
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.
A careful examination of the interaction between physics and finance. It takes a look at the
100-year-long history of co-operation between the two fields and goes on to provide new
research results on capital markets - taken from the field of statistical physics. The random walk
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model, well known in physics, is one good example of where the two disciplines meet. In the
world of finance it is the basic model upon which the Black-Scholes theory of option pricing and
hedging has been built. The underlying assumptions are discussed using empirical financial data
and analogies to physical models such as fluid flows, turbulence, or superdiffusion. On this
basis, new theories of derivative pricing and risk control can be formulated.
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 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
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 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.
Thermal Physics
Equilibrium Statistical Physics
Basics Of Statistical Physics (Third Edition)
An Introduction to Thermodynamics and Statistical Mechanics
This invaluable textbook is an introduction to statistical physics that has been written
primarily for self-study. It provides a comprehensive approach to the main ideas of statistical
physics at the level of an introductory course, starting from the kinetic theory of gases and
proceeding all the way to Bose–Einstein and Fermi–Dirac statistics. Each idea is brought out
with ample motivation and clear, step-by-step, deductive exposition. The key points and
methods are presented and discussed on the basis of concrete representative systems, such as
the paramagnet, Einstein's solid, the diatomic gas, black body radiation, electric conductivity
in metals and superfluidity. The book is written in a stimulating style and is accompanied by a
large number of exercises appropriately placed within the text and by self-assessment
problems at the end of each chapter. Detailed solutions of all the exercises are provided.
For graduate students unfamiliar with particle physics, An Introductory Course of Particle
Physics teaches the basic techniques and fundamental theories related to the subject. It gives
students the competence to work out various properties of fundamental particles, such as
scattering cross-section and lifetime. The book also gives a lucid summary of the main ideas
involved. In giving students a taste of fundamental interactions among elementary particles,
the author does not assume any prior knowledge of quantum field theory. He presents a brief
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introduction that supplies students with the necessary tools without seriously getting into the
nitty-gritty of quantum field theory, and then explores advanced topics in detail. The book
then discusses group theory, and in this case the author assumes that students are familiar
with the basic definitions and properties of a group, and even SU(2) and its representations.
With this foundation established, he goes on to discuss representations of continuous groups
bigger than SU(2) in detail. The material is presented at a level that M.Sc. and Ph.D. students
can understand, with exercises throughout the text at points at which performing the
exercises would be most beneficial. Anyone teaching a one-semester course will probably have
to choose from the topics covered, because this text also contains advanced material that
might not be covered within a semester due to lack of time. Thus it provides the teaching tool
with the flexibility to customize the course to suit your needs.
Many people, including physicists, are confused about what the Second Law of
thermodynamics really means, about how it relates to the arrow of time, and about whether it
can be derived from classical mechanics. They also wonder what entropy really is: Is it all
about information? But, if so, then, what is its relation to fluxes of heat? One might ask
similar questions about probabilities: Do they express subjective judgments by us, humans, or
do they reflect facts about the world, i.e. frequencies. And what notion of probability is used in
the natural sciences, in particular statistical mechanics? This book addresses all of these
questions in the clear and pedagogical style for which the author is known. Although valuable
as accompaniment to an undergraduate course on statistical mechanics or thermodynamics, it
is not a standard course book. Instead it addresses both the essentials and the many subtle
questions that are usually brushed under the carpet in such courses. As one of the most lucid
accounts of the above questions, it provides enlightening reading for all those seeking
answers, including students, lecturers, researchers and philosophers of science.
Bridging the gap between traditional books on quantum and statistical physics, this series is
an ideal introductory course for students who are looking for an alternative approach to the
traditional academic treatment.This pedagogical approach relies heavily on scientific or
technological applications from a wide range of fields. For every new concept introduced, an
application is given to connect the theoretical results to a real-life situation. Each volume
features in-text exercises and detailed solutions, with easy-to-understand
applications.Building on the principles introduced in Volume 1, this second volume explains
the structure of atoms, the vibration and rotation of molecules. It describes how this is related
to thermodynamics through statistical physics. It is shown that these fundamental
achievements help to understand how explosives and CO? can be detected, what makes a
gecko stick to the ceiling, why old stars do not necessarily collapse, where nuclear energy
comes from, and more. remove
Making Sense of Statistical Mechanics
An Introduction to Statistical Mechanics and Thermodynamics
Equilibrium Statistical Mechanics
Probability Theory
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.
This concise introduction is geared toward those concerned with
solid state or low temperature physics. It presents the
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principles with simplicity and clarity, reviewing issues of
critical interest. 1963 edition.
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.
Application-driven Quantum And Statistical Physics: A Short
Course For Future Scientists And Engineers - Volume 1:
Foundations
Introductory Statistical Mechanics
Classical mechanics, and introductory statistical mechanics
Entropy and Free Energies
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