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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.
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This textbook carefully develops the main ideas and techniques of statistical and
thermal physics and is intended for upper-level undergraduate courses. The authors
each have more than thirty years' experience in teaching, curriculum development, and
research in statistical and computational physics. Statistical and Thermal Physics
begins with a qualitative discussion of the relation between the macroscopic and
microscopic worlds and incorporates computer simulations throughout the book to
provide concrete examples of important conceptual ideas. Unlike many contemporary
texts on thermal physics, this book presents thermodynamic reasoning as an
independent way of thinking about macroscopic systems. Probability concepts and
techniques are introduced, including topics that are useful for understanding how
probability and statistics are used. Magnetism and the Ising model are considered in
greater depth than in most undergraduate texts, and ideal quantum gases are treated
within a uniform framework. Advanced chapters on fluids and critical phenomena are
appropriate for motivated undergraduates and beginning graduate students. Integrates
Monte Carlo and molecular dynamics simulations as well as other numerical techniques
throughout the text Provides self-contained introductions to thermodynamics and
statistical mechanics Discusses probability concepts and methods in detail Contains
ideas and methods from contemporary research Includes advanced chapters that
provide a natural bridge to graduate study Features more than 400 problems Programs
are open source and available in an executable cross-platform format Solutions manual
(available only to teachers)
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Statistical and Thermal PhysicsWith Computer ApplicationsPrinceton University Press
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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.
A Modern Course in Statistical Physics is a textbook that illustrates the
foundations of equilibrium and non-equilibrium statistical physics, and the
universal nature of thermodynamic processes, from the point of view of
contemporary research problems. The book treats such diverse topics as the
microscopic theory of critical phenomena, superfluid dynamics, quantum
conductance, light scattering, transport processes, and dissipative structures, all
in the framework of the foundations of statistical physics and thermodynamics. It
shows the quantum origins of problems in classical statistical physics. One focus
of the book is fluctuations that occur due to the discrete nature of matter, a topic
of growing importance for nanometer scale physics and biophysics. Another
focus concerns classical and quantum phase transitions, in both monatomic and
mixed particle systems. This fourth edition extends the range of topics
considered to include, for example, entropic forces, electrochemical processes in
biological systems and batteries, adsorption processes in biological systems,
diamagnetism, the theory of Bose-Einstein condensation, memory effects in
Brownian motion, the hydrodynamics of binary mixtures. A set of exercises and
problems is to be found at the end of each chapter and, in addition, solutions to a
subset of the problems is provided. The appendices cover Exact Differentials,
Ergodicity, Number Representation, Scattering Theory, and also a short course
on Probability.
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