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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.
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.
Volume 5.
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.
Covers the principles of quantum mechanics and engages those principles in the development of thermodynamics.
Coverage includes the properties of gases, the 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
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.
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.
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.
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.
This is a textbook for the standard undergraduate-level course in thermal physics. The book explores applications to
engineering, chemistry, biology, geology, atmospheric science, astrophysics, cosmology, and everyday life.
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
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through thermodynamics on the intricate mechanisms that drive chemistry.
The detailed solutions manual accompanies the second edition of McQuarrie's Quantum Chemistry.
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.
By the time chemistry students are ready to study physical chemistry, they’ve completed mathematics courses through
calculus. But a strong background in mathematics doesn’t necessarily equate to knowledge of how to apply that
mathematics to solving physicochemical problems. In addition, in-depth understanding of modern concepts in physical
chemistry requires knowledge of mathematical concepts and techniques beyond introductory calculus, such as
differential equations, Fourier series, and Fourier transforms. This results in many physical chemistry instructors
spending valuable lecture time teaching mathematics rather than chemistry. Barrante presents both basic and advanced
mathematical techniques in the context of how they apply to physical chemistry. Many problems at the end of each
chapter test students’ mathematical knowledge. Designed and priced to accompany traditional core textbooks in physical
chemistry, Applied Mathematics for Physical Chemistry provides students with the tools essential for answering questions
in thermodynamics, atomic/molecular structure, spectroscopy, and statistical mechanics.
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 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)
The Student Solutions Manual to accompany Atkins' Physical Chemistry 11th Edition provides full worked solutions to the
"a" exercises, and the odd-numbered discussion questions and problems presented in the parent book. The manual is
intended for students and provides helpful comments andfriendly advice to aid understanding.
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.
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.
"Atoms First seems to be the flavor of the year in chemistry textbooks, but many of them seem to be little more than
rearrangement of the chapters. It takes a master like McQuarrie to go back to the drawing board and create a logical
development from smallest to largest that makes sense to students."---Hal Harris, University of Missouri-St. Louis
"McQuarrie's book is extremely well written, the order of topics is logical, and it does a great job with both introductory
material and more advanced concepts. Students of all skill levels will be able to learn from this book."---Mark Kearley,
Florida State University This new fourth edition of General Chemistry takes an atoms-first approach from beginning to
end. In the tradition of McQuarrie's many previous works, it promises to be another ground-breaking text. This superb
new book combines the clear writing and wonderful problems that have made McQuarrie famous among chemistry
professors and students worldwide. Presented in an elegant design with all-new illustrations, it is available in a soft-cover
edition to offer professors a fresh choice at an outstanding value. Student supplements include an online series of
descriptive chemistry Interchapters, a Student Solutions Manual, and an optional state-of-the-art Online Homework
program. For adopting professors, an Instructor's Manual and a CD of the art are also available.
Elements of Quantum Mechanics provides a solid grounding in the fundamentals of quantum theory and is designed for a
first semester graduate or advanced undergraduate course in quantum mechanics for chemistry, chemical engineering,
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materials science, and physics students. The text includes full development of quantum theory. It begins with the most
basic concepts of quantum theory, assuming only that students have some familiarity with such ideas as the uncertainty
principle and quantized energy levels. Fayer's accessible approach presents balanced coverage of various quantum
theory formalisms, such as the Schr: odinger representation, raising and lowering operator techniques, the matrix
representation, and density matrix methods. He includes a more extensive consideration of time dependent problems
than is usually found in an introductory graduate course. Throughout the book, sufficient mathematical detail and
classical mechanics background are provided to enable students to follow the quantum mechanical developments and
analysis of physical phenomena. Fayer provides many examples and problems with fully detailed analytical solutions.
Creating a distinctive flavor throughout, Fayer has produced a challenging text with exercises designed to help students
become fluent in the concepts and language of modern quantum theory, facilitating their future understanding of more
specialized topics. The book concludes with a section containing problems for each chapter that amplify and expand the
topics covered in the book. A complete and detailed solution manual is available.
Learn classical thermodynamics alongside statistical mechanics and how macroscopic and microscopic ideas interweave
with this fresh approach to the subjects.
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.
Building up gradually from first principles, this unique introduction to modern thermodynamics integrates classical, statistical and molecular
approaches and is especially designed to support students studying chemical and biochemical engineering. In addition to covering traditional
problems in engineering thermodynamics in the context of biology and materials chemistry, students are also introduced to the
thermodynamics of DNA, proteins, polymers and surfaces. It includes over 80 detailed worked examples, covering a broad range of scenarios
such as fuel cell efficiency, DNA/protein binding, semiconductor manufacturing and polymer foaming, emphasizing the practical real-world
applications of thermodynamic principles; more than 300 carefully tailored homework problems, designed to stretch and extend students'
understanding of key topics, accompanied by an online solution manual for instructors; and all the necessary mathematical background, plus
resources summarizing commonly used symbols, useful equations of state, microscopic balances for open systems, and links to useful online
tools and datasets.
Engel and Reid's Thermodynamics, Statistical Thermodynamics, and Kinetics gives students a contemporary and accurate overview of
physical chemistry while focusing on basic principles that unite the sub-disciplines of the field. The Third Edition continues to emphasize
fundamental concepts and presents cutting-edge research developments that demonstrate the vibrancy of physical chemistry today.
Content analysis is one of the most important but complex research methodologies in the social sciences. In this thoroughly updated Second
Edition of The Content Analysis Guidebook, author Kimberly Neuendorf provides an accessible core text for upper-level undergraduates and
graduate students across the social sciences. Comprising step-by-step instructions and practical advice, this text unravels the complicated
aspects of content analysis.
Lectures on elementary statistical mechanics, taught at the University of Illinois and at the University of Pennsylvania.
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.
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.
Includes exercises. Annotation copyrighted by Book News, Inc., Portland, OR

Atkins' Physical Chemistry: Molecular Thermodynamics and Kinetics is designed for use on the second semester of a quantumfirst physical chemistry course. Based on the hugely popular Atkins' Physical Chemistry, this volume approaches molecular
thermodynamics with the assumption that students will have studied quantum mechanics in their first semester. The exceptional
quality of previous editions has been built upon to make this new edition of Atkins' Physical Chemistry even more closely suited to
the needs of both lecturers and students. Re-organised into discrete 'topics', the text is more flexible to teach from and more
readable for students. Now in its eleventh edition, the text has been enhanced with additional learning features and maths support
to demonstrate the absolute centrality of mathematics to physical chemistry. Increasing the digestibility of the text in this new
approach, the reader is brought to a question, then the math is used to show how it can be answered and progress made. The
expanded and redistributed maths support also includes new 'Chemist's toolkits' which provide students with succinct reminders of
mathematical concepts and techniques right where they need them. Checklists of key concepts at the end of each topic add to the
extensive learning support provided throughout the book, to reinforce the main take-home messages in each section. The coupling
of the broad coverage of the subject with a structure and use of pedagogy that is even more innovative will ensure Atkins' Physical
Chemistry remains the textbook of choice for studying physical chemistry.
"an impressive text that addresses a glaring gap in the teaching of physical chemistry, being specifically focused on biologicallyrelevant systems along with a practical focus.... the ample problems and tutorials throughout are much appreciated." –Tobin R.
Sosnick, Professor and Chair of Biochemistry and Molecular Biology, University of Chicago "Presents both the concepts and
equations associated with statistical thermodynamics in a unique way that is at visual, intuitive, and rigorous. This approach will
greatly benefit students at all levels." –Vijay S. Pande, Henry Dreyfus Professor of Chemistry, Stanford University "a masterful tour
de force.... Barrick's rigor and scholarship come through in every chapter." –Rohit V. Pappu, Edwin H. Murty Professor of
Engineering, Washington University in St. Louis This book provides a comprehensive, contemporary introduction to developing a
quantitative understanding of how biological macromolecules behave using classical and statistical thermodynamics. The author
focuses on practical skills needed to apply the underlying equations in real life examples. The text develops mechanistic models,
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showing how they connect to thermodynamic observables, presenting simulations of thermodynamic behavior, and analyzing
experimental data. The reader is presented with plenty of exercises and problems to facilitate hands-on learning through
mathematical simulation. Douglas E. Barrick is a professor in the Department of Biophysics at Johns Hopkins University. He
earned his Ph.D. in biochemistry from Stanford University, and a Ph.D. in biophysics and structural biology from the University of
Oregon.
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 time-correlation
function formalism.
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