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all macroscopic systems consist ultimately of atoms obeying the laws of quantum mechanics that premise forms the basis for this comprehensive text intended for a

first upper level course in statistical and thermal physics reif emphasizes that the combination of microscopic concepts with some statistical postulates leads readily

to conclusions on a purely macroscopic level the authors writing style and penchant for description energize interest in condensed matter physics as well as provide

a conceptual grounding with information that is crystal clear and memorable reif first introduces basic probability concepts and statistical methods used throughout

all of physics statistical ideas are then applied to systems of particles in equilibrium to enhance an understanding of the basic notions of statistical mechanics from

which derive the purely macroscopic general  statements of thermodynamics next he turns to the more complicated equilibrium situations such as phase

transformations and quantum gases before discussing nonequilibrium situations in which he treats  transport  theory and dilute gases at  varying levels  of
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sophistication in the last chapter he addresses some general questions involving irreversible processes and fluctuations a large amount of material is presented to

facilitate students later access to more advanced works to allow those with higher levels of curiosity to read beyond the minimum given on a topic and to enhance

understanding by presenting several ways of looking at a particular question formatting within the text either signals material that instructors can assign at their

own discretion or highlights important results for easy reference to them additionally by solving many of the 230 problems contained in the text students activate

and embed their knowledge of the subject matter

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

thermal  and statistical  physics  has  established the  principles  and procedures  needed to  understand and explain  the  properties  of  systems consisting  of

macroscopically large numbers of particles by developing microscopic statistical physics and macroscopic classical thermodynamic descriptions in tandem statistical

and thermal physics an introduction provides insight into basic concepts and relationships at an advanced undergraduate level this second edition is updated

throughout providing a highly detailed profoundly thorough and comprehensive introduction to the subject and features exercises within the text as well as end of

chapter problems part i of this book consists of nine chapters the first three of which deal with the basics of equilibrium thermodynamics including the fundamental

relation the following three chapters introduce microstates and lead to the boltzmann definition of the entropy using the microcanonical ensemble approach in

developing the subject the ideal gas and the ideal spin system are introduced as models for discussion the laws of thermodynamics are compactly stated the final

three chapters in part i introduce the thermodynamic potentials and the maxwell relations applications of thermodynamics to gases condensed matter and phase

transitions and critical phenomena are dealt with in detail initial chapters in part ii present the elements of probability theory and establish the thermodynamic

equivalence of the three statistical ensembles that are used in determining probabilities the canonical and the grand canonical distributions are obtained and

discussed chapters 12 15 are concerned with quantum distributions by making use of the grand canonical distribution the fermi dirac and bose einstein quantum

distribution functions are derived and then used to explain the properties of ideal fermi and bose gases the planck distribution is introduced and applied to photons
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in radiation and to phonons on solids the last five chapters cover a variety of topics the ideal gas revisited nonideal systems the density matrix reactions and

irreversible thermodynamics a flowchart is provided to assist instructors on planning a course key features fully updated throughout with new content on exciting

topics including black hole thermodynamics heisenberg antiferromagnetic chains entropy and information theory renewable and nonrenewable energy sources and

the mean field theory of antiferromagnetic systems additional problem exercises with solutions provide further learning opportunities suitable for advanced

undergraduate students in physics or applied physics michael j r hoch spent many years as a visiting scientist at the national high magnetic field laboratory at

florida state university usa prior to this he was a professor of physics and the director of the condensed matter physics research unit at the university of the

witwatersrand johannesburg where he is currently professor emeritus in the school of physics

a standard text combining statistical physics with thermal phenomena this book presents a unified approach to provide a deeper insight into the subject and to

bring out the subtle unity of statistical mechanics and thermodynamics suitable as a text for undergraduate courses in physics key features presents a new

pedagogical approach introducing macroscopic classical thermodynamics through the statistical mechanics this new approach is increasingly sought to be introduced

worldwide magnitudes of physical quantities under discussion are emphasized through worked out examples questions and exercises are interspersed with the text

to help students consolidate the learning techniques developed in this course are applied to actual modern situations many topics are introduced through the

problems to help inculcate self study

this book is based on many years of teaching statistical and thermal physics it assumes no previous knowledge of thermodynamics kinetic theory or probability the

only prerequisites are an elementary knowledge of classical and modern physics and of multivariable calculus the first half of the book introduces the subject

inductively but rigorously proceeding from the concrete and specific to the abstract and general in clear physical language the book explains the key concepts such

as temperature heat entropy free energy chemical potential and distributions both classical and quantum the second half of the book applies these concepts to a

wide variety of phenomena including perfect gases heat engines and transport processes each chapter contains fully worked examples and real world problems

drawn from physics astronomy biology chemistry electronics and mechanical engineering

concepts and relationships in thermal and statistical physics form the foundation for describing systems consisting of macroscopically large numbers of particles

developing microscopic statistical physics and macroscopic classical thermodynamic descriptions in tandem statistical and thermal physics an introduction provides

insight into basic concepts at an advanced undergraduate level highly detailed and profoundly thorough this comprehensive introduction includes exercises within

the text as well as end of chapter problems the first section of the book covers the basics of equilibrium thermodynamics and introduces the concepts of

temperature internal energy and entropy using ideal gases and ideal paramagnets as models the chemical potential is defined and the three thermodynamic

potentials are discussed with use of legendre transforms the second section presents a complementary microscopic approach to entropy and temperature with the
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general expression for entropy given in terms of the number of accessible microstates in the fixed energy microcanonical ensemble the third section emphasizes the

power of thermodynamics in the description of processes in gases and condensed matter phase transitions and critical phenomena are discussed phenomenologically

in the second half of the text the fourth section briefly introduces probability theory and mean values and compares three statistical ensembles with a focus on

quantum statistics the fifth section reviews the quantum distribution functions ideal fermi and bose gases are considered in separate chapters followed by a

discussion of the planck gas for photons and phonons the sixth section deals with ideal classical gases and explores nonideal gases and spin systems using various

approximations the final section covers special topics specifically the density matrix chemical reactions and irreversible thermodynamics

this book emphasises the development of problem solving skills in undergraduate science and engineering students the book provides more than 350 solved

examples with complete step by step solutions as well as around 100 practice problems with answers also explains the basic theory principles equations and

formulae for a quick understanding and review can serve both as a useful text and companion book to those pre paring for various examinations in physics

thermodynamics and statistical mechanics thermodynamics and statistical mechanics an integrated approach this textbook brings together the fundamentals of the

macroscopic and microscopic aspects of thermal physics by presenting thermodynamics and statistical mechanics as complementary theories based on small numbers

of postulates the book is designed to give the instructor flexibility in structuring courses for advanced undergraduates and or beginning graduate students and is

written on the principle that a good text should also be a good reference the presentation of thermodynamics follows the logic of clausius and kelvin while relating

the concepts involved to familiar phenomena and the modern student s knowledge of the atomic nature of matter another unique aspect of the book is the

treatment of the mathematics involved the essential mathematical concepts are briefly reviewed before using them and the similarity of the mathematics to that

employed in other fields of physics is emphasized the text gives in depth treatments of low density gases harmonic solids magnetic and dielectric materials phase

transitions and the concept of entropy the microcanonical canonical and grand canonical ensembles of statistical mechanics are derived and used as the starting

point for the analysis of fluctuations blackbody radiation the maxwell distribution fermi dirac statistics bose einstein condensation and the statistical basis of

computer simulations

in thermal physics thermodynamics and statistical mechanics for scientists and engineers the fundamental laws of thermodynamics are stated precisely as postulates

and subsequently connected to historical context and developed mathematically these laws are applied systematically to topics such as phase equilibria chemical

reactions external forces fluid fluid surfaces and interfaces and anisotropic crystal fluid interfaces statistical mechanics is presented in the context of information

theory to quantify entropy followed by development of the most important ensembles microcanonical canonical and grand canonical a unified treatment of ideal

classical fermi and bose gases is presented including bose condensation degenerate fermi gases and classical gases with internal structure additional topics include

paramagnetism adsorption on dilute sites point defects in crystals thermal aspects of intrinsic and extrinsic semiconductors density matrix formalism the ising model
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and an introduction to monte carlo simulation throughout the book problems are posed and solved to illustrate specific results and problem solving techniques

includes applications of interest to physicists physical chemists and materials scientists as well as materials chemical and mechanical engineers suitable as a textbook

for advanced undergraduates graduate students and practicing researchers develops content systematically with increasing order of complexity self contained

including nine appendices to handle necessary background and technical details

the original work by m d sturge has been updated and expanded to include new chapters covering non equilibrium and biological systems this second edition re

organizes the material in a more natural manner into four parts that continues to assume no previous knowledge of thermodynamics the four divisions of the

material introduce the subject inductively and rigorously beginning with key concepts of equilibrium thermodynamics such as heat temperature and entropy the

second division focuses on the fundamentals of modern thermodynamics free energy chemical potential and the partition function the second half of the book is

then designed with the flexibility to meet the needs of both the instructor and the students with a third section focused on the different types of gases ideal fermi

dirac bose einstein black body radiation and the photon gases in the fourth and final division of the book modern thermostatistical applications are addressed

semiconductors phase transitions transport processes and finally the new chapters on non equilibrium and biological systems key features provides the most readable

thorough introduction to statistical physics and thermodynamics with magnetic atomic and electrical systems addressed alongside development of fundamental topics

at a non rigorous mathematical level includes brand new chapters on biological and chemical systems and non equilibrium thermodynamics as well as extensive

new examples from soft condensed matter and correction of typos from the prior edition incorporates new numerical and simulation exercises throughout the book

adds more worked examples problems and exercises

an introduction to statistical mechanics and thermodynamics returns with a second edition which includes new chapters further explorations and updated

information into the study of statistical mechanics and thermal dynamics the first part of the book derives the entropy of the classical ideal gas using only classical

statistical mechanics and an analysis of multiple systems first suggested by boltzmann the properties of the entropy are then expressed as postulates of

thermodynamics in the second part of the book from these postulates the formal structure of thermodynamics is developed the third part of the book introduces the

canonical and grand canonical ensembles which are shown to facilitate calculations for many model systems an explanation of irreversible phenomena that is

consistent with time reversal invariance in a closed system is presented the fourth part of the book is devoted to quantum statistical mechanics including black body

radiation the harmonic solid bose einstein and fermi dirac statistics and an introduction to band theory including metals insulators and semiconductors the final

chapter gives a brief introduction to the theory of phase transitions throughout the book there is a strong emphasis on computational methods to make abstract

concepts more concrete

a comprehensive introduction to this important subject presenting the fundamentals of classical and statistical thermodynamics through carefully developed concepts
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which are supported by many examples and applications each chapter includes numerous carefully worked out examples and problems takes a more applied

approach rather than theoretical necessary mathematics is left simple accessible to those fairly new to the subject

congratulations to herbert kroemer 2000 nobel laureate for physics for upper division courses in thermodynamics or statistical mechanics kittel and kroemer offers a

modern approach to thermal physics that is based on the idea that all physical systems can be described in terms of their discrete quantum states rather than

drawing on 19th century classical mechanics concepts
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