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An Introduction to Thermal Physics Oxford University Press, USA 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. An Introduction to Thermal
Physics Cambridge University Press This textbook is intended for introductory
courses in physics, engineering and chemistry at universities, polytechnics and
technical colleges. It provides either an elementary treatment of thermal physics,
complete in itself, for those who need to carry the subject no further, or a sound
foundation for further study in more specialised courses. The author gives a clear
and concise account of those basic concepts that provide the foundations for an
understanding of the thermal properties of matter. The area covered corresponds
very roughly to the traditional topics of heat, kinetic theory, and those properties of
matter for which there are elementary explanations in terms of interatomic forces.
The book is not concerned with experimental detail but with ideas and concepts, and
their quantitative application through simple models. The author provides many
problems for which the answers are included. The book should also be useful in
teacher training and as a reference book in the libraries of schools where pupils are
being prepared for tertiary courses. Statistical and Thermal Physics An
Introduction CRC Press 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
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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 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.
Thermal Physics of the Atmosphere John Wiley & Sons Thermal Physics of the
Atmosphere oﬀers a concise and thorough introduction on how basic
thermodynamics naturally leads on to advanced topics in atmospheric physics. The
book starts by covering the basics of thermodynamics and its applications in
atmospheric science. The later chapters describe major applications, speciﬁc to more
specialized areas of atmospheric physics, including vertical structure and stability,
cloud formation, and radiative processes. The book concludes with a discussion of
non-equilibrium thermodynamics as applied to the atmosphere. This book provides a
thorough introduction and invaluable grounding for specialised literature on the
subject. Introduces a wide range of areas associated with atmospheric physics Starts
from basic level thermal physics Ideally suited for readers with a general physics
background Self-assessment questions included for each chapter Supplementary
website to accompany the book Statistical and Thermal Physics An
Introduction PHI Learning Pvt. Ltd. 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. Thermal
Physics Thermodynamics and Statistical Mechanics for Scientists and
Engineers Elsevier 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
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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, 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 An Introduction to Statistical Mechanics and
Thermodynamics Oxford University Press 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. An Introduction to
Thermodynamics and Statistical Mechanics Cambridge University Press 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. Thermal Physics Cambridge
University Press Exercise problems in each chapter. Thermodynamics And
Statistical Mechanics World Scientiﬁc 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. Classical and Quantum
Thermal Physics Cambridge University Press Covering essential areas of thermal
physics, this book includes kinetic theory, classical thermodynamics, and quantum
thermodynamics. The text begins by explaining fundamental concepts of the kinetic
theory of gases, viscosity, conductivity, diﬀusion, and the laws of thermodynamics
and their applications. It then goes on to discuss applications of thermodynamics to
problems of physics and engineering. These applications are explained with the help
of P-V and P-S-H diagrams where necessary and are followed by a large number of
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solved examples and unsolved exercises. The book includes a dedicated chapter on
the applications of thermodynamics to chemical reactions. Each application is
explained by taking the example of an appropriate chemical reaction, where all
technical terms are explained and complete mathematical derivations are worked
out in steps starting from the ﬁrst principle. Finn's Thermal Physics CRC Press This
fully updated and expanded new edition continues to provide the most readable,
concise, and easy-to-follow introduction to thermal physics. While maintaining the
style of the original work, the book now covers statistical mechanics and
incorporates worked examples systematically throughout the text. It also includes
more problems and essential updates, such as discussions on superconductivity,
magnetism, Bose-Einstein condensation, and climate change. Anyone needing to
acquire an intuitive understanding of thermodynamics from ﬁrst principles will ﬁnd
this third edition indispensable. Andrew Rex is professor of physics at the University
of Puget Sound in Tacoma, Washington. He is author of several textbooks and the
popular science book, Commonly Asked Questions in Physics. Statistical and
Thermal Physics With Computer Applications, Second Edition Princeton
University Press 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) Statistical and Thermal
Physics Fundamentals and Applications CRC Press 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
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physics, astronomy, biology, chemistry, electronics, and mechanical engineering.
Thermal Physics Macmillan 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. Concepts in Thermal Physics Oxford University Press 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. Statistical Physics An Introductory Course World
Scientiﬁc This invaluable textbook is an introduction to statistical physics that has
been written primarily for self-study. It provides a comprehensive approach to the
main ideas of statistical physics at the level of an introductory course, starting from
the kinetic theory of gases and proceeding all the way to Bose-Einstein and FermiDirac statistics. Each idea is brought out with ample motivation and clear, step-bystep, deductive exposition. The key points and methods are presented and discussed
on the basis of concrete representative systems, such as the paramagnet, Einstein's
solid, the diatomic gas, black body radiation, electric conductivity in metals and
superﬂuidity. The book is written in a stimulating style and is accompanied by a
large number of exercises appropriately placed within the text and by selfassessment problems at the end of each chapter. Detailed solutions of all the
exercises are provided. An Introduction to Statistical Thermodynamics Courier
Corporation 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. Thermal Physics Energy and Entropy Cambridge University Press
Written by distinguished physics educator David Goodstein, this fresh introduction to
thermodynamics, statistical mechanics, and the study of matter is ideal for
undergraduate courses. The textbook looks at the behavior of thermodynamic
variables and examines partial derivatives - the essential language of
thermodynamics. It also explores states of matter and the phase transitions between
them, the ideal gas equation, and the behavior of the atmosphere. The origin and
meaning of the laws of thermodynamics are then discussed, together with Carnot
engines and refrigerators, and the notion of reversibility. Later chapters cover the
partition function, the density of states, and energy functions, as well as more
advanced topics such as the interactions between particles and equations for the
states of gases of varying densities. Favoring intuitive and qualitative descriptions
over exhaustive mathematical derivations, the textbook uses numerous problems
and worked examples to help readers get to grips with the subject. Thermal
Physics Entropy and Free Energies World Scientiﬁc The book aims to explain the
basic ideas of thermal physics intuitively and in the simplest possible way. It is aimed
at making the reader feel comfortable with the ideas of entropy and free energy.
Thermal physics is prone to misunderstanding, confusion and is often being
overlooked. However, a good foundation is necessary to prepare the reader for
advanced level studies. Thermal Physics Concepts and Practice Cambridge
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University Press Thermodynamics has beneﬁted from nearly 100 years of parallel
development with quantum mechanics. As a result, thermal physics has been
considerably enriched in concepts, technique and purpose, and now has a dominant
role in the developments of physics, chemistry and biology. This unique book
explores the meaning and application of these developments using quantum theory
as the starting point. The book links thermal physics and quantum mechanics in a
natural way. Concepts are combined with interesting examples, and entire chapters
are dedicated to applying the principles to familiar, practical and unusual situations.
Together with end-of-chapter exercises, this book gives advanced undergraduate
and graduate students a modern perception and appreciation for this remarkable
subject. Fundamentals of Statistical and Thermal Physics Waveland PressInc
Statistical Mechanics International Series of Monographs in Natural
Philosophy Elsevier 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. Problems and Solutions on Thermodynamics and Statistical
Mechanics World Scientiﬁc Volume 5. The Physics of Thermoelectric Energy
Conversion Morgan & Claypool Publishers This book outlines the principles of
thermoelectric generation and refrigeration from the discovery of the Seebeck and
Peltier eﬀects in the nineteenth century through the introduction of semiconductor
thermoelements in the mid-twentieth century to the more recent development of
nanostructured materials. It is shown that the eﬃciency of a thermoelectric
generator and the coeﬃcient of performance of a thermoelectric refrigerator can be
related to a quantity known as the ﬁgure of merit. The ﬁgure of merit depends on the
Seebeck coeﬃcient and the ratio of the electrical to thermal conductivity. It is shown
that expressions for these parameters can be derived from the band theory of solids.
The conditions for favourable electronic properties are discussed. The methods for
selecting materials with a low lattice thermal conductivity are outlined and the ways
in which the scattering of phonons can be enhanced are described. The application
of these principles is demonstrated for speciﬁc materials including the bismuth
telluride alloys, bismuth antimony, alloys based on lead telluride, silicon-germanium
and materials described as phonon-glass electron-crystals. It is shown that there can
be advantages in using the less familiar transverse thermoelectric eﬀects and the
transverse thermomagnetic eﬀects. Finally, practical aspects of thermoelectric
generation and refrigeration are discussed. The book is aimed at readers who do not
have a specialised knowledge of solid state physics. Elementary Statistical
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Physics Courier Corporation 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. Thermal Physics Cambridge University Press A fresh introduction to
thermodynamics, statistical mechanics, and the study of matter for undergraduate
courses. Thermal Properties of Matter Morgan & Claypool Publishers The ancient
Greeks believed that all matter was composed of four elements: earth, water, air,
and ﬁre. By a remarkable coincidence (or perhaps not), today we know that there
are four states of matter: solids (e.g. earth), liquids (e.g. water), gasses (e.g. air) and
plasma (e.g. ionized gas produced by ﬁre). The plasma state is beyond the scope of
this book and we will only look at the ﬁrst three states. Although on the microscopic
level all matter is made from atoms or molecules, everyday experience tells us that
the three states have very diﬀerent properties. The aim of this book is to examine
some of these properties and the underlying physics. Scientiﬁc Foundations of
Engineering Cambridge University Press An advanced overview of the fundamental
physical principles underlying all engineering disciplines, with end-of-chapter
problems and practical real-world applications. Statistical Physics Springer Science
& Business Media In this revised and enlarged second edition, Tony Guénault
provides a clear and refreshingly readable introduction to statistical physics. The
treatment itself is self-contained and concentrates on an understanding of the
physical ideas, without requiring a high level of mathematical sophistication. The
book adopts a straightforward quantum approach to statistical averaging from the
outset. The initial part of the book is geared towards explaining the equilibrium
properties of a simple isolated assembly of particles. The treatment of gases gives
full coverage to Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein statistics.
Sturge's Statistical and Thermal Physics, Second Edition CRC Press 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 reorganizes 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, FermiDirac, 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
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throughout the book Adds more worked examples, problems, and exercises
Introduction to Thermal Systems Engineering Thermodynamics, Fluid
Mechanics, and Heat Transfer John Wiley & Sons This survey of thermal systems
engineering combines coverage of thermodynamics, ﬂuid ﬂow, and heat transfer in
one volume. Developed by leading educators in the ﬁeld, this book sets the standard
for those interested in the thermal-ﬂuids market. Drawing on the best of what works
from market leading texts in thermodynamics (Moran), ﬂuids (Munson) and heat
transfer (Incropera), this book introduces thermal engineering using a systems focus,
introduces structured problem-solving techniques, and provides applications of
interest to all engineers. Solid-State Physics for Electronics John Wiley & Sons
Describing the fundamental physical properties of materials used in electronics, the
thorough coverage of this book will facilitate an understanding of the technological
processes used in the fabrication of electronic and photonic devices. The book opens
with an introduction to the basic applied physics of simple electronic states and
energy levels. Silicon and copper, the building blocks for many electronic devices,
are used as examples. Next, more advanced theories are developed to better
account for the electronic and optical behavior of ordered materials, such as
diamond, and disordered materials, such as amorphous silicon. Finally, the principal
quasi-particles (phonons, polarons, excitons, plasmons, and polaritons) that are
fundamental to explaining phenomena such as component aging (phonons) and
optical performance in terms of yield (excitons) or communication speed (polarons)
are discussed. Statistical Mechanics Entropy, Order Parameters and
Complexity OUP Oxford In each generation, scientists must redeﬁne their ﬁelds:
abstracting, simplifying and distilling the previous standard topics to make room for
new advances and methods. Sethna's book takes this step for statistical mechanics a ﬁeld rooted in physics and chemistry whose ideas and methods are now central to
information theory, complexity, and modern biology. Aimed at advanced
undergraduates and early graduate students in all of these ﬁelds, Sethna limits his
main presentation to the topics that future mathematicians and biologists, as well as
physicists and chemists, will ﬁnd fascinating and central to their work. The amazing
breadth of the ﬁeld is reﬂected in the author's large supply of carefully crafted
exercises, each an introduction to a whole ﬁeld of study: everything from chaos
through information theory to life at the end of the universe. Introduction to the
Physics of Electron Emission John Wiley & Sons A practical, in-depth description
of the physics behind electron emission physics and its usage in science and
technology Electron emission is both a fundamental phenomenon and an enabling
component that lies at the very heart of modern science and technology. Written by
a recognized authority in the ﬁeld, with expertise in both electron emission physics
and electron beam physics, An Introduction to Electron Emission provides an indepth look at the physics behind thermal, ﬁeld, photo, and secondary electron
emission mechanisms, how that physics aﬀects the beams that result through space
charge and emittance growth, and explores the physics behind their utilization in an
array of applications. The book addresses mathematical and numerical methods
underlying electron emission, describing where the equations originated, how they
are related, and how they may be correctly used to model actual sources for devices
using electron beams. Writing for the beam physics and solid state communities, the
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author explores applications of electron emission methodology to solid state,
statistical, and quantum mechanical ideas and concepts related to simulations of
electron beams to condensed matter, solid state and fabrication communities.
Provides an extensive description of the physics behind four electron emission
mechanisms—ﬁeld, photo, and secondary, and how that physics relates to factors
such as space charge and emittance that aﬀect electron beams. Introduces readers
to mathematical and numerical methods, their origins, and how they may be
correctly used to model actual sources for devices using electron beams
Demonstrates applications of electron methodology as well as quantum mechanical
concepts related to simulations of electron beams to solid state design and
manufacture Designed to function as both a graduate-level text and a reference for
research professionals Introduction to the Physics of Electron Emission is a valuable
learning tool for postgraduates studying quantum mechanics, statistical mechanics,
solid state physics, electron transport, and beam physics. It is also an indispensable
resource for academic researchers and professionals who use electron sources,
model electron emission, develop cathode technologies, or utilize electron beams. A
Modern Course in Statistical Physics Hodder Education Going beyond traditional
textbook topics, 'A Modern Course in Statistical Physics' incorporates contemporary
research in a basic course on statistical mechanics. From the universal nature of
matter to the latest results in the spectral properties of decay processes, this book
emphasizes the theoretical foundations derived from thermodynamics and
probability theory underlying all concepts in statistical physics. This completely
revised and updated third edition continues the comprehensive coverage of
numerous core topics and special applications, allowing professors ﬂexibility in
designing individualized courses. The inclusion of advanced topics and extensive
references makes this an invaluable resource for researchers as well as students -- a
textbook that will be kept on the shelf long after the course is completed. Thermal
Field Theory Cambridge University Press Introduction to the relativistic thermal
ﬁeld theory and its applications in particle physics and astrophysics. Introductory
Statistical Mechanics Oxford University Press This book explains the ideas and
techniques of statistical mechanics-the theory of condensed matter-in a simple and
progressive way. The text starts with the laws of thermodynamics and simple ideas
of quantum mechanics. The conceptual ideas underlying the subject are explained
carefully; themathematical ideas are developed in parallel to give a coherent overall
view. The text is illustrated with examples not just from solid state physics, but also
from recent theories of radiation from black holes and recent data on the
background radiation from the Cosmic background explorer. In thissecond edition,
slightly more advanced material on statistical mechanics is introduced, material
which students should meet in an undergraduate course. As a result the new edition
contains three more chapters on phase transitions at an appropriate level for an
undergraduate student. There are plentyof problems at the end of each chapter, and
brief model answers are provided for odd-numbered problems. From reviews of the
ﬁrst edition: '...Introductory Statistical Mechanics is clear and crisp and takes
advantage of the best parts of the many approaches to the subject' Physics Today
Thermodynamics in the Quantum Regime Fundamental Aspects and New
Directions Springer Quantum Thermodynamics is a novel research ﬁeld which
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explores the emergence of thermodynamics from quantum theory and addresses
thermodynamic phenomena which appear in ﬁnite-size, non-equilibrium and ﬁnitetime contexts. Blending together elements from open quantum systems, statistical
mechanics, quantum many-body physics, and quantum information theory, it
pinpoints thermodynamic advantages and barriers emerging from genuinely
quantum properties such as quantum coherence and correlations. Owing to recent
experimental eﬀorts, the ﬁeld is moving quickly towards practical applications, such
as nano-scale heat devices, or thermodynamically optimised protocols for emergent
quantum technologies. Starting from the basics, the present volume reviews some of
the most recent developments, as well as some of the most important open
problems in quantum thermodynamics. The self-contained chapters provide concise
and topical introductions to researchers who are new to the ﬁeld. Experts will ﬁnd
them useful as a reference for the current state-of-the-art. In six sections the book
covers topics such as quantum heat engines and refrigerators, ﬂuctuation theorems,
the emergence of thermodynamic equilibrium, thermodynamics of strongly coupled
systems, as well as various information theoretic approaches including Landauer's
principle and thermal operations. It concludes with a section dedicated to recent
quantum thermodynamics experiments and experimental prospects on a variety of
platforms ranging from cold atoms to photonic systems, and NV centres. Concepts
in Thermal Physics 2nd Edition
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