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a course in statistical thermodynamics explores the physical aspects of the methodology of statistical thermodynamics without the use of advanced mathematical methods this book

is divided into 14 chapters that focus on a correct statement of the gibbsian ensemble theory couched in quantum mechanical terms throughout the introductory chapters emphasize

the concept of equilibrium phase space the principle of their quantization and the fundamentals of quantum mechanics and spectroscopy these topics are followed by an exposition

of the statistical method revealing that the structure of the physical theory is closely modeled on mathematical statistics a chapter focuses on stationary ensembles and the

restatement of the first second and third law of thermodynamics the remaining chapters highlight the various specialized applications of statistical thermodynamics including real

and degenerate gases simple solids radiation magnetic systems nonequilibrium states and fluctuations these chapters also provide a rigorous derivation of boltzmann s equation the

h theorem and the vexing paradox that arises when microscopic reversibility must be reconciled with irreversible behavior in the large this book can be used for two semesters in

the junior or senior years or as a first year graduate course in statistical thermodynamics

statistical thermodynamics plays a vital linking role between quantum theory and chemical thermodynamics yet students often find the subject unpalatable in this updated version

of a popular text the authors overcome this by emphasising the concepts involved in particular demystifying the partition function they do not get bogged down in the mathematical

niceties that are essential for a profound study of the subject but which can confuse the beginner strong emphasis is placed on the physical basis of statistical thermodynamics and

the relations with experiment after a clear exposition of the distribution laws partition functions heat capacities chemical equilibria and kinetics the subject is further illuminated by

a discussion of low temperature phenomena and spectroscopy the coverage is brought right up to date with a chapter on computer simulation and a final section which ranges
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beyond the narrow limits usually associated with student texts to emphasise the common dependence of macroscopic behaviour on the properties of constituent atoms and

molecules since first published in 1974 as entropy and energy levels the book has been very popular with students this revised and updated version will no doubt serve the same

needs

statistical thermodynamics and the related domains of statistical physics and quantum mechanics are very important in many fields of research including plasmas rarefied gas

dynamics nuclear systems lasers semiconductors superconductivity ortho and para hydrogen liquid helium and so on statistical thermodynamics understanding the properties of

macroscopic systems provides a detailed overview of how to apply statistical principles to obtain the physical and thermodynamic properties of macroscopic systems intended for

physics chemistry and other science students at the graduate level the book starts with fundamental principles of statistical physics before diving into thermodynamics going further

than many advanced textbooks it includes bose einstein fermi dirac statistics and lattice dynamics as well as applications in polaron theory electronic gas in a magnetic field

thermodynamics of dielectrics and magnetic materials in a magnetic field the book concludes with an examination of statistical thermodynamics using functional integration and

feynman path integrals and includes a wide range of problems with solutions that explain the theory

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
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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

this book is the distilled essence of the author teaching statistical mechanics to juniors seniors and graduate students for over 50 years in various course settings it uses a unique

approach that leads naturally into the development of all possible ensembles much of the later chapters on polymers has previously been available only in the literature throughout

the book the assumption is made that the reader is still relatively raw and mathematical detail is provided that other books leave to the abilities of the reader while this produces a

plethora of equations that mature scientists would regard as unnecessary it is intended to help those just coming into the field and who want to get the idea without suffering hours

of agony wondering where did that come from

the book guides the reader from the foundations of statisti cal thermodynamics including the theory of intermolecular forces to modern computer aided applications in chemical en

gineering and physical chemistry the approach is new the foundations of quantum and statistical mechanics are presen ted in a simple way and their applications to the prediction

of fluid phase behavior of real systems are demonstrated a particular effort is made to introduce the reader to expli cit formulations of intermolecular interaction models and to

show how these models influence the properties of fluid sy stems the established methods of statistical mechanics computer simulation perturbation theory and numerical in
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tegration are discussed in a style appropriate for newcom ers and are extensively applied numerous worked examples illustrate how practical calculations should be carried out

with the present emphasis on nano and bio technologies molecular level descriptions and understandings offered by statistical mechanics are of increasing interest and importance

this text emphasizes how statistical thermodynamics is and can be used by chemical engineers and physical chemists the text shows readers the path from molecular level

approximations to the applied macroscopic thermodynamic models engineers use and introduces them to molecular level computer simulation readers of this book will develop an

appreciation for the beauty and utility of statistical mechanics

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

nobel laureate s brilliant attempt to develop a simple unified standard method of dealing with all cases of statistical thermodynamics classical quantum bose einstein fermi dirac

and more the work also includes discussions of nernst theorem planck s oscillator fluctuations the n particle problem problem of radiation and much more

the principal message of this book is that thermodynamics and statistical mechanics will benefit from replacing the unfortunate misleading and mysterious term entropy with a

more familiar meaningful and appropriate term such as information missing information or uncertainty this replacement would facilitate the interpretation of the driving force of

many processes in terms of informational changes and dispel the mystery that has always enshrouded entropy it has been 140 years since clausius coined the term entropy almost

50 years since shannon developed the mathematical theory of information subsequently renamed entropy in this book the author advocates replacing entropy by information a term

that has become widely used in many branches of science the author also takes a new and bold approach to thermodynamics and statistical mechanics information is used not only
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as a tool for predicting distributions but as the fundamental cornerstone concept of thermodynamics held until now by the term entropy the topics covered include the fundamentals

of probability and information theory the general concept of information as well as the particular concept of information as applied in thermodynamics the re derivation of the

sackur tetrode equation for the entropy of an ideal gas from purely informational arguments the fundamental formalism of statistical mechanics and many examples of simple

processes the driving force for which is analyzed in terms of information

the account of thermodynamics and statistical mechanics in thermodynamics and statistical mechanics is based on entropy and its maximization building from first principles it

gives a transparent explanation of the physical  behaviour of equilibrium thermodynamic systems and it  presents a comprehensive self  contained account of the modern

mathematical and computational techniques of statistical mechanics this field of study is of vital importance to researchers lecturers and students alike dr attard is a well known

researcher in statistical mechanics who has made significant contributions to this field his book offers a fresh perspective on the foundations of statistical thermodynamics it

includes a number of new results and novel derivations and provides an intriguing alternative to existing monographs especially of note are the simple graphs and figures that

illustrate the text throughout and the logical organization of the material thermodynamics and statistical mechanics will be an invaluable and comprehensive reference manual for

research scientists this text can be used as a complement to existing texts and for supplementary reading offers a fresh perspective on the foundations of statistical thermodynamics

includes a number of new results and novel derivations and provides an intriguing alternative to existing monographs simple graphs and figures illustrate the text throughout

logical organization of material an invaluable and comprehensive reference manual for research scientists can be used as a complement to existing texts and for supplementary

reading

extensively revised edition of  a  much respected work examines thermodynamics of  irreversible  processes general  principles  of  statistical  thermodynamics assemblies  of
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noninteracting structureless particles and statistical theory 1966 edition

this undergraduate textbook provides a statistical mechanical foundation to the classical laws of thermodynamics via a comprehensive treatment of the basics of classical

thermodynamics equilibrium statistical mechanics irreversible thermodynamics and the statistical mechanics of non equilibrium phenomena this timely book has a unique focus on

the concept of entropy which is studied starting from the well known ideal gas law employing various thermodynamic processes example systems and interpretations to expose its

role in the second law of thermodynamics this modern treatment of statistical physics includes studies of neutron stars superconductivity and the recently developed fluctuation

theorems it also presents figures and problems in a clear and concise way aiding the student s understanding

understanding the structural and thermodynamic properties of surfaces interfaces and membranes is important for both fundamental and practical reasons important applications

include coatings dispersants encapsulating agents and biological materials soft materials important in the development of new materials and the basis of many biological systems

cannot be designed using trial and error methods due to the multiplicity of components and parameters while these systems can sometimes be analyzed in terms of microscopic

mixtures it is often conceptually simpler to regard them as dispersions and to focus on the properties of the internal interfaces found in these systems the basic physics centers on

the properties of quasi two dimensional systems embedded in the three dimensional world thus exhibiting phenomena that do not exist in bulk materials this approach is the basis

behind the theoretical presentation of statistical thermodynamics of surfaces interfaces and membranes the approach adapted allows one to treat the rich diversity of phenomena

investigated in the field of soft matter physics including both colloid interface science as well as the materials and macromolecular aspects of biological physics such as interfacial

tension the roughening transition wetting interactions between surfaces membrane elasticity and self assembly presented as a set of lecture notes this book is aimed at physicists

physical chemists biological physicists chemical engineers and materials scientists who are interested in the statistical mechanics that underlie the macroscopic thermodynamic
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properties of surfaces interfaces and membranes this paperback edition contains all the material published in the original hard cover edition as well as additional clarifications and

explanations
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