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The canonical ensemble - Other ensembles and fluctuations - Boltzmann statistics, fermi-dirac statistics, and boseeinstein 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 time-correlation function formalism.
Publisher Description
Standard text opens with clear, concise chapters on classical statistical mechanics, quantum statistical mechanics, and
the relation of statistical mechanics to thermodynamics. Further topics cover fluctuations, the theory of imperfect gases
and condensation, distribution functions and the liquid state, nearest neighbor (Ising) lattice statistics, and more.
Phase space, ergodic problems, central limit theorem, dispersion and distribution of sum functions. Chapters include
Geometry and Kinematics of the Phase Space; Ergodic Problem; Reduction to the Problem of the Theory of Probability;
Application of the Central Limit Theorem; Ideal Monatomic Gas; The Foundation of Thermodynamics; and more.
This is the definitive treatise on the fundamentals of statistical mechanics. A concise exposition of classical statistical
mechanics is followed by a thorough elucidation of quantum statistical mechanics: postulates, theorems, statistical
ensembles, changes in quantum mechanical systems with time, and more. The final two chapters discuss applications of
statistical mechanics to thermodynamic behavior. 1930 edition.
Discusses the basic law of statistical physics and their applications to a range of interesting problems. In this title, the
basic principles of equilibrium statistical mechanics are clearly formulated and applied to specific examples of ideal gases
and interacting systems to bring out their strength and scope.
Lectures on elementary statistical mechanics, taught at the University of Illinois and at the University of Pennsylvania.
Providing a broad review of many techniques and their application to condensed matter systems, this book begins with a review of
thermodynamics and statistical mechanics, before moving onto real and imaginary time path integrals and the link between
Euclidean quantum mechanics and statistical mechanics. A detailed study of the Ising, gauge-Ising and XY models is included.
The renormalization group is developed and applied to critical phenomena, Fermi liquid theory and the renormalization of field
theories. Next, the book explores bosonization and its applications to one-dimensional fermionic systems and the correlation
functions of homogeneous and random-bond Ising models. It concludes with Bohm–Pines and Chern–Simons theories applied to
the quantum Hall effect. Introducing the reader to a variety of techniques, it opens up vast areas of condensed matter theory for
both graduate students and researchers in theoretical, statistical and condensed matter physics.
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
Statistical physics and thermodynamics describe the behaviour of systems on the macroscopic scale. Their methods are
applicable to a wide range of phenomena: from heat engines to chemical reactions, from the interior of stars to the melting of ice.
Indeed, the laws of thermodynamics are among the most universal ones of all laws of physics. Yet this subject can prove difficult
to grasp. Many view thermodynamics as merely a collection of ad hoc recipes, or are confused by unfamiliar novel concepts, such
as the entropy, which have little in common with the deterministic theories to which students have got accustomed in other areas
of physics. This text provides a concise yet thorough introduction to the key concepts which underlie statistical physics and
thermodynamics. It begins with a review of classical probability theory and quantum theory, as well as a careful discussion of the
notions of information and entropy, prior to embarking on the development of statistical physics proper. The crucial steps leading
from the microscopic to the macroscopic domain are rendered transparent. In particular, the laws of thermodynamics are shown to
emerge as natural consequences of the statistical framework. While the emphasis is on clarifying the basic concepts, the text also
contains a wealth of applications and classroom-tested exercises, covering all major topics of a standard course on statistical
physics and thermodynamics.
Clear treatment of systems and first and second laws of thermodynamics features informal language, vivid and lively examples,
and fresh perspectives. Excellent supplement for undergraduate science or engineering class.
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.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic and microscopic ideas interweave with this
fresh approach to the subjects.
One of the goals of An Introduction to Applied Statistical Thermodynamics is to introduce readers to the fundamental ideas and
engineering uses of statistical thermodynamics, and the equilibrium part of the statistical mechanics. This text emphasises on
nano and bio technologies, molecular level descriptions and understandings offered by statistical mechanics. It provides an
introduction to the simplest forms of Monte Carlo and molecular dynamics simulation (albeit only for simple spherical molecules)
and user-friendly MATLAB programs for doing such simulations, and also some other calculations. The purpose of this text is to
provide a readable introduction to statistical thermodynamics, show its utility and the way the results obtained lead to useful
generalisations for practical application. The text also illustrates the difficulties that arise in the statistical thermodynamics of dense
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fluids as seen in the discussion of liquids.
Graduate-level text covers properties of the Fermi-Dirac and Bose-Einstein distributions; the interrelated subjects of fluctuations, thermal
noise, and Brownian movement; and the thermodynamics of irreversible processes. 1958 edition.
This introductory textbook for standard undergraduate courses in thermodynamics has been completely rewritten to explore a greater number
of topics, more clearly and concisely. Starting with an overview of important quantum behaviours, the book teaches students how to calculate
probabilities in order to provide a firm foundation for later chapters. It introduces the ideas of classical thermodynamics and explores them
both in general and as they are applied to specific processes and interactions. The remainder of the book deals with statistical mechanics.
Each topic ends with a boxed summary of ideas and results, and every chapter contains numerous homework problems, covering a broad
range of difficulties. Answers are given to odd-numbered problems, and solutions to even-numbered problems are available to instructors at
www.cambridge.org/9781107694927.
Molecular Driving Forces, Second Edition E-book is an introductory statistical thermodynamics text that describes the principles and forces
that drive chemical and biological processes. It demonstrates how the complex behaviors of molecules can result from a few simple physical
processes, and how simple models provide surprisingly accurate insights into the workings of the molecular world. Widely adopted in its First
Edition, Molecular Driving Forces is regarded by teachers and students as an accessible textbook that illuminates underlying principles and
concepts. The Second Edition includes two brand new chapters: (1) "Microscopic Dynamics" introduces single molecule experiments; and (2)
"Molecular Machines" considers how nanoscale machines and engines work. "The Logic of Thermodynamics" has been expanded to its own
chapter and now covers heat, work, processes, pathways, and cycles. New practical applications, examples, and end-of-chapter questions
are integrated throughout the revised and updated text, exploring topics in biology, environmental and energy science, and nanotechnology.
Written in a clear and reader-friendly style, the book provides an excellent introduction to the subject for novices while remaining a valuable
resource for experts.
The renowned Oxford Chemistry Primers series, which provides focused introductions to a range of important topics in chemistry, has been
refreshed and updated to suit the needs of today's students, lecturers, and postgraduate researchers. The rigorous, yet accessible, treatment
of each subjectarea is ideal for those wanting a primer in a given topic to prepare them for more advanced study or research.The learning
features provided, including end of book problems and online multiple-choice questions, encourage active learning and promote
understanding. Furthermore, frequent diagrams and margin notes help to enhance a student's understanding of these essential areas of
chemistry.Statistical Thermodynamics gives a concise and accessible account of this fundamental topic by emphasizing the underlying
physical chemistry, and using this to introduce the mathematics in an approachable way. The material is presented in short, self-contained
sections making it flexible to teachand learn from, and concludes with the application of the theory to real systems.Online Resource Centre:
The Online Resource Centre to accompany Statistical Thermodynamics features: For registered adopters of the text: * Figures from the book
available to download For students: * Worked solutions to the questions and problems at the end of the book.* Multiple-choice questions for
self-directed learning
This three-part treatment translates the technical language of research monographs on the theory of free energy transfer in biology, making
the subject more accessible to novices. 1989 edition.
This text provides a modern introduction to the main principles of thermal physics, thermodynamics and statistical mechanics. The key
concepts are presented and new ideas are illustrated with worked examples as well as description of the historical background to their
discovery.
Standard text covers classical statistical mechanics, quantum statistical mechanics, relation of statistical mechanics to thermodynamics, plus
fluctuations, theory of imperfect gases and condensation, distribution functions and the liquid state, more.

Authoritative summary introduces basics, explores environmental variables, examines binding on macromolecules and
aggregation, and includes brief summaries of electric and magnetic fields, spherical drops and bubbles, and polydisperse systems.
1963 and 1964 editions.
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.
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 Is An Introductory Book Which Explains The Foundations Of The Subject And Its Application. It Is Intended Primarily For
Graduate Students But May Provide Useful Information And Reading To Science And Engineering Students At All Levels. It
Assumes That Readers Have Knowledge Of Basic Thermodynamics And Quantum Mechanics. With This, The Theory Has Been
Developed In A Simple, Logical And Understandable Way. Some Applications Of Statistical Thermodynamics Have Been
Described In Detail With Illustrative Solved Examples.There Are Two Basic Approaches In Statistical Mechanics; One Based On
The Study Of Independent Particles In An Isolated System And The Other Based On The Concept Of Ensembles. In This Book
Attempt Has Been Made To Take Advantage Of Both Approaches. While The Fundamental Concepts Have Been Developed By
First Approach, Concept Of Ensembles Have Been Included To Bring Out The Importance Of This Concept In The Application Of
Statistical Thermodynamics To Chemical Systems Where Interparticle Interactions Become Important.Part I Of The Book Deals
With The Background Concepts, Fundamentals In Mathematics, Classical Mechanics, Quantum Mechanics And Thermodynamics
Which Are Essential For Statistical Mechanics. Part Ii Covers Formalism Of Statistical Mechanism And Its Relation To
Thermodynamics As Well As The Statistical Mechanics Of Ensembles, Quantum Statistics And Fluctuations. Part Iii Includes
Chapters On The Applications Of The Formalism To Real Laboratory Chemical Systems. In This Part Additions Such As Imperfect
Gases, Equilibrium Isotope And Kinetic Isotope Effects And Reactions At The Surfaces Have Been Made, In This Edition. Part Iv
Is Also An Addition Which Covers Quantum Systems Such As Ideal Fermi Gas (Free Electrons In Metals), Photon Gas And Ideal
Bose Gas (Helium Gas).
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 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
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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)
In the first edition of this book I tried to survey in brief compass the main ideas, methods, and discoveries of rational
thermodynamics as it then stood, only five years after Messrs. COLEMAN & NOLL, while in Baltimore, had written the fundamental
memoir that provided for the new science the one root theretofore wanting. A survey in the same style today would require an
almost wholly new book, three or four times as long. As it was in 1968, again in 1983 a consecutive treatise restricted to the
foundations would be premature, for at this moment they are under earnest discussion, probing analysis, and powerful attack by
several students and from several directions. Because, although in the first edition I expressed some opinions I no longer hold and
made some statements I should now recast or even re tract, it seems even yet to offer a simple introduction to some aspects of
the field that remain current, I have chosen to reprint it unaltered except for emendation of slips and bettering of the English here
and there.
This book is a printed edition of the Special Issue "Thermodynamics and Statistical Mechanics of Small Systems" that was
published in Entropy
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.
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 molecular science in chemistry,
chemical engineering, biochemistry, pharmaceutical chemistry, nanotechnology and biotechnology.
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.
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, 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.
This book provides a comprehensive exposition of the theory of equilibrium thermodynamics and statistical mechanics at a level
suitable for well-prepared undergraduate students. The fundamental message of the book is that all results in equilibrium
thermodynamics and statistical mechanics follow from a single unprovable axiom — namely, the principle of equal a priori
probabilities — combined with elementary probability theory, elementary classical mechanics, and elementary quantum mechanics.
This book is an introduction to statistical mechanics, intended for advanced undergraduate or beginning graduate students.
This volume offers a unified treatment and critical review of the literature related to the fluid dynamics, heat transfer, and mass
transfer of single bubbles, drops, and particles. 1978 edition.
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