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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
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. The basic principles
concentrated on are the difference between classical and quantum statistics, the 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 latter including photons and phonons), 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 in these and averaging in the Darwin–Fowler method. Significant applications to solids, radiation and to electrons in
metals are treated in separate chapters. Finally the Bose–Einstein distribution is rederived under condensation conditions. Each
chapter concludes with examples and exercises.
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Publisher Description
Starting from a broad overview of heat transport based on the Boltzmann Transport Equation, this book presents a comprehensive
analysis of heat transport in bulk and nanomaterials based on a kinetic-collective model (KCM). This has become key to
understanding the field of thermal transport in semiconductors, and represents an important stride. The book describes how heat
transport becomes hydrodynamic at the nanoscale, propagating very much like a viscous fluid and manifesting vorticity and frictionlike behavior. It introduces a generalization of Fourier’s law including a hydrodynamic term based on collective behavior in the
phonon ensemble. This approach makes it possible to describe in a unifying way recent experiments that had to resort to
unphysical assumptions in order to uphold the validity of Fourier’s law, demonstrating that hydrodynamic heat transport is a
pervasive type of behavior in semiconductors at reduced scales.
Solid State Physics emphasizes a few fundamental principles and extracts from them a wealth of information. This approach also
unifies an enormous and diverse subject which seems to consist of too many disjoint pieces. The book starts with the absolutely
minimum of formal tools, emphasizes the basic principles, and employs physical reasoning (" a little thinking and imagination" to
quote R. Feynman) to obtain results. Continuous comparison with experimental data leads naturally to a gradual refinement of the
concepts and to more sophisticated methods. After the initial overview with an emphasis on the physical concepts and the
derivation of results by dimensional analysis, The Physics of Solids deals with the Jellium Model (JM) and the Linear Combination
of Atomic Orbitals (LCAO) approaches to solids and introduces the basic concepts and information regarding metals and
semiconductors.
Statistical Mechanics reflects the latest techniques and developments in statistical mechanics. Covering a variety of concepts and
topics - molecular dynamic methods, renormalization theory, chaos, polymer chain folding, oscillating chemical reactions, and
cellular automata. 15 computer programs written in FORTRAN are provided to illustrate the concepts as well as more than 100
chapter-end exercises.

Aimed at both researchers and professionals who deal with this topic in their routine work, this introduction provides a
coherent and rigorous access to the field including relevant methods for practical applications. No preceding knowledge
of gas dynamics is assumed.
This title covers the theoretical basis and practical aspects of the study of dielectric properties of biological systems, such
as water, electrolyte and polyelectrolytes, solutions of biological macromolecules, cells suspensions and cellular systems.
Statistical MechanicsAcademic Press
Using examples from contemporary physics, this textbook clearly explains the mathematics students of physics need for
their courses and research.
The Compendium of Theoretical Physics contains the canonical curriculum of theoretical physics. From classical
mechanics over electrodynamics, quantum mechanics and statistical physics/thermodynamics, all topics are treated
axiomatic-deductively and confimed by exercises, solutions and short summaries.
A comprehensive and unified introduction to describing and understanding complex interacting systems.
This book provides an introduction to applied statistical mechanics by considering physically realistic models.
Treating mechanics through a clearly written introduction of the theory of microscopic bodies based on the fundamental
atomic laws, this book contains a brief but self-contained discussion of thermodynamics and the classical kinetic theory of
gases. An introduction to the modern theory of critical phenomena is featured that is concise and pedagogically
orientated. This second edition contains up-to-date coverage of recent major advances and important applications, such
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as superfluids and the Quantum Hall Effect. A large part of the text is devoted to selected applications of statistical
mechanics and its value as an illustration of calculating techniques.
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.
The physics and mathematics of nonlinear dynamics, chaotic and complex systems constitute some of the most
fascinating developments of late twentieth century science. It turns out that chaotic bahaviour can be understood, and
even utilized, to a far greater degree than had been suspected. Surprisingly, universal constants have been discovered.
The implications have changed our understanding of important phenomena in physics, biology, chemistry, economics,
medicine and numerous other fields of human endeavor. In this book, two dozen scientists and mathematicians who
were deeply involved in the "nonlinear revolution" cover most of the basic aspects of the field.
This book addresses the application of methods used in statistical physics to complex systems—from simple
phenomenological analogies to more complex aspects, such as correlations, fluctuation-dissipation theorem, the concept
of free energy, renormalization group approach and scaling. Statistical physics contains a well-developed formalism that
describes phase transitions. It is useful to apply this formalism for damage phenomena as well. Fractals, the Ising model,
percolation, damage mechanics, fluctuations, free energy formalism, renormalization group, and scaling, are some of the
topics covered in Statistical Physics of Phase Transitions.
Statistical Mechanics, Fourth Edition explores the physical properties of matter based on the dynamic behavior of its
microscopic constituents. This valuable textbook introduces the reader to the historical context of the subject before
delving deeper into chapters about thermodynamics, ensemble theory, simple gases theory, Ideal Bose and Fermi
systems, statistical mechanics of interacting systems, phase transitions, and computer simulations. In the latest revision,
the book's authors have updated the content throughout, including new coverage on biophysical applications, updated
exercises, and computer simulations. This updated edition will be an indispensable to students and researchers of
statistical mechanics, thermodynamics, and physics. Retains the valuable organization and trusted coverage of previous
market-leading editions Includes new coverage on biophysical applications and computer simulations Offers
Mathematica files for student use and a secure solutions manual for qualified instructors Covers 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, and
much more
For modeling the transport of carriers in nanoscale devices, a Green-function formalism is the most accurate approach.
Due to the complexity of the formalism, one should have a deep understanding of the underlying principles and use smart
approximations and numerical methods for solving the kinetic equations at a reasonable computational time. In this book
the required concepts from quantum and statistical mechanics and numerical methods for calculating Green functions are
presented. The Green function is studied in detail for systems both under equilibrium and under nonequilibrium
conditions. Because the formalism enables rigorous modeling of different scattering mechanisms in terms of selfenergies, but an exact evaluation of self-energies for realistic systems is not possible, their approximation and inclusion
in the quantum kinetic equations of the Green functions are elaborated. All the elements of the kinetic equations, which
are the device Hamiltonian, contact self-energies and scattering self-energies, are examined and efficient methods for
their evaluation are explained. Finally, the application of these methods to study novel electronic devices such as
nanotubes, graphene, Si-nanowires and low-dimensional thermoelectric devices and photodetectors are discussed.
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.
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' This textbook describes the fundamental “physical” aspects of fluid flows for beginners of fluid mechanics in physics, mathematics and
engineering, from the point of view of modern physics. It also emphasizes the dynamical aspects of fluid motions rather than the static
aspects, illustrating vortex motions, waves, geophysical flows, chaos and turbulence. Beginning with the fundamental concepts of the nature
of flows and the properties of fluids, the book presents fundamental conservation equations of mass, momentum and energy, and the
equations of motion for both inviscid and viscous fluids. In addition to the fundamentals, this book also covers water waves and sound waves,
vortex motions, geophysical flows, nonlinear instability, chaos, and turbulence. Furthermore, it includes the chapters on superfluids and the
gauge theory of fluid flows. The material in the book emerged from the lecture notes for an intensive course on Elementary Fluid Mechanics
for both undergraduate and postgraduate students of theoretical physics given in 2003 and 2004 at the Nankai Institute of Mathematics
(Tianjin) in China. Hence, each chapter may be presented separately as a single lecture. Contents:FlowsFluidsFundamental Equations of
Ideal FluidsViscous FluidsFlows of Ideal FluidsWater Waves and Sound WavesVortex MotionsGeophysical FlowsInstability and
ChaosTurbulenceSuperfluid and Quantized CirculationGauge Theory of Ideal Fluid FlowsAppendices:Vector AnalysisVelocity Potential,
Stream FunctionIdeal Fluid and Ideal GasCurvilinear Reference Frames: Differential OperatorsFirst Three Structure FunctionsLagrangians
Readership: Undergraduate and postgraduate students in physics, mathematics, and engineering as well as scientists and engineers who are
not specialists in fluid mechanics. Keywords:Elementary Fluid Mechanics;Physical Fluid Mechanics;Waves;Vortex
Motions;Chaos;Turbulence;Geophysical Fluid Flows;Gauge Theory of Fluid FlowsKey Features:Textbook with a new and modern
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approachIncludes concise and compact presentations of important new areas in fluid mechanics from the viewpoint of physics, such as flows
in rotating frames, stratified flows, recent results of the Earth Simulator, Lorenz chaotic system, fully developed turbulence, and the gauge
theory of fluid flowsReviews: “The author is to be commended for introducing a chapter on the gauge theory of fluid mechanics, which is quite
scarce in fluid mechanics books … the book can serve as an excellent introduction for graduate students in applied mathematics and physics
who are interested in pursuing research in specific areas of fluid mechanics … One of the strengths of the book is its culmination in a detailed
solution to all the problems.” Choice “This book contains an excellent basic presentation of theory, applications, and methods of solutions for
various problems of classical and modern fluid dynamics.” Zentralblatt MATH '
Over 220,000 entries representing some 56,000 Library of Congress subject headings. Covers all disciplines of science and technology, e.g.,
engineering, agriculture, and domestic arts. Also contains at least 5000 titles published before 1876. Has many applications in libraries,
information centers, and other organizations concerned with scientific and technological literature. Subject index contains main listing of
entries. Each entry gives cataloging as prepared by the Library of Congress. Author/title indexes.
This book provides the first comprehensive introduction to multi-agent, multi-choice repetitive games, such as the Kolkata Restaurant
Problem and the Minority Game. It explains how the tangible formulations of these games, using stochastic strategies developed by statistical
physicists employing both classical and quantum physics, have led to very efficient solutions to the problems posed. Further, it includes
sufficient introductory notes on information-processing strategies employing both classical statistical physics and quantum mechanics.
Games of this nature, in which agents are presented with choices, from among which their goal is to make the minority choice, offer effective
means of modeling herd behavior and market dynamics and are highly relevant to assessing systemic risk. Accordingly, this book will be of
interest to economists, physicists, and computer scientists alike.
This third edition of one of the most important and best selling textbooks in statistical physics, is a graduate level text suitable for students in
physics, chemistry, and materials science. The discussion of strongly interacting condensed matter systems has been expanded. A chapter
on stochastic processes has also been added with emphasis on applications of the Fokker–Planck equation. The modern theory of phase
transitions occupies a central place. The chapter devoted to the renormalization group approach is largely rewritten and includes a detailed
discussion of the basic concepts and examples of both exact and approximate calculations. The development of the basic tools includes a
chapter on computer simulations in which both Monte Carlo method and molecular dynamics are introduced, and a section on Brownian
dynamics added. The theories are applied to a number of important systems such as liquids, liquid crystals, polymers, membranes, Bose
condensation, superfluidity and superconductivity. There is also an extensive treatment of interacting Fermi and Bose systems, percolation
theory and disordered systems in general.
This text features 182 challenging problems with detailed solutions, textbook references, clear illustrations, and an easy-to-use layout.
This textbook provides comprehensive information on general and statistical thermodynamics. It begins with an introductory statistical
mechanics course, deriving all the important formulae meticulously and explicitly, without mathematical shortcuts. In turn, the main part of the
book focuses on in-depth discussions of the concepts and laws of thermodynamics, van der Waals, Kelvin and Claudius theories, ideal and
real gases, thermodynamic potentials, phonons and all related aspects. To elucidate the concepts introduced and to provide practical
problem-solving support, numerous carefully worked-out examples are included. The text is clearly written and punctuated with a number of
interesting anecdotes. The book also provides alternative solutions to problems and second equivalent explanations of important physical
concepts. This second edition has been expanded to cover the foundations of superconductivity with new chapters on Cooper pairs, the
Bogoliubov transformation, and superconductivity. It is suitable as a main thermodynamics textbook for upper-undergraduate students and
provides extensive coverage, allowing instructors to ‘pick and choose’ the elements that best match their class profile.
This book is the second edition of an excellent undergraduate-level overview of classical and modern physics, intended for students of
physics and related subjects, and also perfectly suited for the education of physics teachers. The twelve-chapter book begins with Newtons
laws of motion and subsequently covers topics such as thermodynamics and statistical physics, electrodynamics, special and general
relativity, quantum mechanics and cosmology , the standard model and quantum chromodynamics. The writing is lucid, and the theoretical
discussions are easy to follow for anyone comfortable with standard mathematics. An important addition in this second edition is a set of
exercises and problems, distributed throughout the book. Some of the problems aim to complement the text, others to provide readers with
additional useful tools for tackling new or more advanced topics. Furthermore, new topics have been added in several chapters; for example,
the discovery of extra-solar planets from the wobble of their mother stars, a discussion of the Landauer principle relating information erasure
to an increase of entropy, quantum logic, first order quantum corrections to the ideal gas equation of state due to the Fermi-Dirac and BoseEinstein statistics. Both gravitational lensing and the time-correction in geo-positioning satellites are explained as theoretical applications of
special and general relativity. The discovery of gravitational waves, one of the most important achievements of physical sciences, is
presented as well. Professional scientists, teachers, and researchers will also want to have this book on their bookshelves, as it provides an
excellent refresher on a wide range of topics and serves as an ideal starting point for expanding ones knowledge of new or unfamiliar fields.
Readers of this book will not only learn much about physics, they will also learn to love it.
'This is an excellent book from which to learn the methods and results of statistical mechanics.' Nature 'A well written graduate-level text for
scientists and engineers... Highly recommended for graduate-level libraries.' Choice This highly successful text, which first appeared in the
year 1972 and has continued to be popular ever since, has now been brought up-to-date by incorporating the remarkable developments in
the field of 'phase transitions and critical phenomena' that took place over the intervening years. This has been done by adding three new
chapters (comprising over 150 pages and containing over 60 homework problems) which should enhance the usefulness of the book for both
students and instructors. We trust that this classic text, which has been widely acclaimed for its clean derivations and clear explanations, will
continue to provide further generations of students a sound training in the methods of statistical physics.
The authors introduce the full content of the Microscopic Theory of Superfluid He II, developed since 1998; also given are brief accounts of
the application of one concept from the theory, the QCE1 Superfluidity Mechanism, to superconductors. One peer review report writes: "The
authors include more of the underlying physics than some earlier theories, and the comparisons they make with experimental data are
satisfactory". The Microscopic Theory of Superfluid He II has several important features, which distinguishes this theory from the previous
theories of He II. The immense volume of information the authors have today, especially the pieces of information revealing the microscopic
dynamics of the system, was not available to the developers of the previous theories in the 1930s-1940s. This book also demonstrates how
the general principles of quantum mechanics and condensed matter physics can be consistently applied to a given system with confidence,
once a realistic microscopic model is derived for it. It demonstrates in turn the validity of the general physics principles in such an extreme
system as the quantum fluid He II.
For non-specialist students and researchers, this is a broad and concise introduction to the many-body theory of condensed-matter systems.
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