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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 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
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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.
Publisher Description
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.
Physics, rather than mathematics, is the focus in this classic graduate lecture note volume on
statistical mechanics and the physics of condensed matter.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic and
microscopic ideas interweave with this fresh approach to the subjects.
Groundbreaking monograph by Nobel Prize winner for researchers and graduate students
covers Liouville equation, anharmonic solids, Brownian motion, weakly coupled gases,
scattering theory and short-range forces, general kinetic equations, more. 1962 edition.

"There is a symbiotic relationship between theoretical nonequilibrium statistical
mechanics on the one hand and the theory and practice of computer simulation
on the other. Sometimes, the initiative for progress has been with the pragmatic
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requirements of computer simulation and at other times, the initiative has been
with the fundamental theory of nonequilibrium processes. This book summarises
progress in this field up to 1990"--Publisher's description.
In the phase transitions among the solid, liquid, and gaseous forms of water, we
see a profound demonstration of how properties at the molecular scale dictate
the behavior of the bulk material. As ice is heated beyond its melting point, new
avenues for molecular motion become open to the energy being added. Upon
entering the gas phase, the water molecules can explore new territory,
unavailable to the liquid or solid. These transformations can be seen as a shifting
balance between the forces that bind the molecules and the thermal energy that
excites these motions--a window through thermodynamics on the intricate
mechanisms that drive chemistry.
Emphasizes a molecular approach to physical chemistry, discussing principles of
quantum mechanics first and then using those ideas in development of
thermodynamics and kinetics. Chapters on quantum subjects are interspersed
with ten math chapters reviewing mathematical topics used in subsequent
chapters. Includes material on current physical chemical research, with chapters
on computational quantum chemistry, group theory, NMR spectroscopy, and
lasers. Units and symbols used in the text follow IUPAC recommendations.
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Includes exercises. Annotation copyrighted by Book News, Inc., Portland, OR
Volume 5.
Statistical MechanicsHarpercollins College DivisionStatistical
MechanicsStatistical MechanicsSterling Publishing Company
This text provides students with concise reviews of mathematical topics that are
used throughout physical chemistry. By reading these reviews before the
mathematics is applied to physical chemical problems, a student will be able to
spend less time worrying about the math and more time learning the physical
chemistry.
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 thermodynamic problems related to the behavior of non-ideal
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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. Class-tested and perfected over 30 years
of use by nine-time 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 fulllength 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.
Lectures on elementary statistical mechanics, taught at the University of Illinois and at the
University of Pennsylvania.
The biggest change in the years since the first edition is the proliferation of computational
chemistry programs that calculate molecular properties. McQuarrie presents step-by-step SCF
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calculations of a helium atom and a hydrogen molecule, in addition to including the HartreeFock method and post-Hartree-Fock methods.
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.
This is a presentation of the main ideas and methods of modern nonequilibrium statistical
mechanics. It is the perfect introduction for anyone in chemistry or physics who needs an
update or background in this time-dependent field. Topics covered include fluctuationdissipation theorem; linear response theory; time correlation functions, and projection
operators. Theoretical models are illustrated by real-world examples and numerous
applications such as chemical reaction rates and spectral line shapes are covered. The
mathematical treatments are detailed and easily understandable and the appendices include
useful mathematical methods like the Laplace transforms, Gaussian random variables and
phenomenological transport equations.
Intended for upper-level undergraduate and graduate courses in chemistry, physics,
mathematics and engineering, this text is also suitable as a reference for advanced students in
the physical sciences. Detailed problems and worked examples are included.
A self-contained 2006 graduate-level introduction to the statistical mechanics of disordered
systems. In three parts, the book treats basic statistical mechanics; disordered lattice spin
systems; and latest developments in the mathematical understanding of mean-field spin glass
models. It assumes basic knowledge of classical physics and working knowledge of graduatelevel probability theory.
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Statistical mechanics is one of the most exciting areas of physics today, and it also 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

This book is an introduction to statistical mechanics, intended for advanced
undergraduate or beginning graduate students.
Covers the principles of quantum mechanics and engages those principles in the
development of thermodynamics. Coverage includes the properties of gases, the
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First Law of Thermodynamics, a molecular interpretation of the principal
thermodynamic state functions, solutions, non equilibrium thermodynamics, and
electrochemistry. Features 10-12 worked examples and some 60 problems for
each chapter. A separate Solutions Manual is forthcoming in April 1999.
Annotation copyrighted by Book News, Inc., Portland, OR
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
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 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
A book about statistical mechanics for students.
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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.
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
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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
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Never HIGHLIGHT a Book Again! Includes all testable terms, concepts, persons,
places, and events. Cram101 Just the FACTS101 studyguides gives all of the
outlines, highlights, and quizzes for your textbook with optional online
comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanies:
9781891389153. This item is printed on demand.
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 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 timecorrelation function formalism.
A completely revised edition that combines a comprehensive coverage of
statistical and thermal physics with enhanced computational tools, accessibility,
and active learning activities to meet the needs of today's students and educators
This revised and expanded edition of Statistical and Thermal Physics introduces
students to the essential ideas and techniques used in many areas of
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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)
This is a textbook which gradually introduces the student to the statistical
mechanical study of the different phases of matter and to the phase transitions
between them. Throughout, only simple models of both ordinary and soft matter
are used but these are studied in full detail. The subject is developed in a
pedagogical manner, starting from the basics, going from the simple ideal
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systems to the interacting systems, and ending with the more modern topics. The
textbook provides the student with a complete overview, intentionally at an
introductory level, of the theory of phase transitions. All equations and deductions
are included.
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.
Computational Statistical Mechanics describes the use of fast computers to
simulate the equilibrium and nonequilibrium properties of gases, liquids, and
solids at, and away from equilibrium. The underlying theory is developed from
basic principles and illustrated by applying it to the simplest possible examples.
Thermodynamics, based on the ideal gas thermometer, is related to Gibb's
statistical mechanics through the use of Nosé-Hoover heat reservoirs. These
reservoirs use integral feedback to control temperature. The same approach is
carried through to the simulation and analysis of nonequilibrium mass,
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momentum, and energy flows. Such a unified approach makes possible
consistent mechanical definitions of temperature, stress, and heat flux which lead
to a microscopic demonstration of the Second Law of Thermodynamics directly
from mechanics. The intimate connection linking Lyapunov-unstable microscopic
motions to macroscopic dissipative flows through multifractal phase-space
structures is illustrated with many examples from the recent literature. The book
is well-suited for undergraduate courses in advanced thermodynamics, statistical
mechanic and transport theory, and graduate courses in physics and chemistry.
An understanding of statistical thermodynamic molecular theory is fundamental to
the appreciation of molecular solutions. This complex subject has been simplified
by the authors with down-to-earth presentations of molecular theory. Using the
potential distribution theorem (PDT) as the basis, the text provides a discussion
of practical theories in conjunction with simulation results. The authors discuss
the field in a concise and simple manner, illustrating the text with useful models
of solution thermodynamics and numerous exercises. Modern quasi-chemical
theories that permit statistical thermodynamic properties to be studied on the
basis of electronic structure calculations are given extended development, as is
the testing of those theoretical results with ab initio molecular dynamics
simulations. The book is intended for students taking up research problems of
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molecular science in chemistry, chemical engineering, biochemistry,
pharmaceutical chemistry, nanotechnology and biotechnology.
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