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THEORETICAL ALCHEMY
Modeling Matter
by Walter Harrison (Stanford University)

In contrast to the author’s two previous well-known textbooks, Electronic Structure and the 3
Properties of Solids (1989) and Elementary Electronic Structure (1999), in this book he tries to Modeling Matter
distill the essence of the representation of electronic structure in a much briefer description. It hi
is shortened by focusing primarily on the bonding energies, the energy gained in assembling
atoms as a molecule or a solid, or as a solid with a surface. A central point is that the same
description of the electronic structure which gives this cohesion, can also be used to understand
all of the other properties, though those other properties are not emphasized here. The effort is
characterized by the title, which combines the modern word “theory” with the ancient effort of
“alchemy” to make sense of the material world.

Contents: Atomic States; Hydrides; Molecules; Simple Metals; Covalent Solids; lonic Compounds;
Transition and f-Shell Metals; Transition-Metal Compounds.

Readership: Students and researchers in condensed matter physics, solid state physics,
semiconductors, physical chemistry, chemical physics, materials science, applied physics and

solid-state chemistry. Walter Harrison
212pp Sep 2010
978-981-4322-13-3 US$64  £40

978-981-4322-14-0(pbk) US$28  £17

FUNDAMENTALS AND NEW FRONTIERS

OF BOSE-EINSTEIN CONDENSATION
by Masahito Ueda (University of Tokyo)

This book covers the fundamentals of and new developments in gaseous Bose-Einstein ' N
condensation. It begins with a review of fundamental concepts and theorems, and introduces BOSE - E |NS—|_E|
basic theories describing Bose-Einstein condensation (BEC). It then discusses some recent topics N
such as fast-rotating BEC, spinor and dipolar BEC, low-dimensional BEC, balanced and GON DE NS;'&\TIO

imbalanced fermionic superfluidity including BCS-BEC crossover and unitary gas, and p-wave
superfluidity.

Contents: Fundamentals of Bose-Einstein Condensation; Weakly Interacting Bose Gas; Trapped
Systems; Linear Response and Sum Rules; Statistical Mechanics of Superfluid Systems in a Moving
Frame; Spinor Bose-Einstein Condensate; Vortices; Fermionic Superfluidity; Low-Dimensional
Systems; Dipolar Gases; Optical Lattices; Topological Excitations.

Readership: Researchers, scientists, graduate students, and advanced undergraduate students in
quantum physics.

368pp Jul 2010
978-981-283-959-6 US$85 £58

HIGHLIGHTS
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¢ Forthcoming

SOLID STATE QUANTUM INFORMATION

— AN ADVANCED TEXTBOOK
Quantum Aspect of Many-Body Systems
by Vlatko Vedral (University of Oxford) &
Wonmin Son (National University of Singapore)

This book on solid state physics has been written with an emphasis
on recent developments in quantum many-body physics
approaches. It starts by covering the classical theory of solids and
electrons and describes how this classical model has failed. The
authors then present the quantum mechanical model of electrons
in a lattice and they also discuss the theory of conductivity.
Extensive reviews on the topic are provided in a compact manner
so that any non-specialist can follow from the beginning.

Contents: Introduction; Electrical Conductivity; Theory of
Magnetism and Many-Body Quantum Mechanics; Contemporary
Topics in Many-Body Quantum Physics.

Readership: Graduate students in physics and quantum
information science.

250pp Summer 2012
978-1-84816-764-3 US$68  £44

:¢ Forthcoming

SEMICONDUCTOR SPINTRONICS

by Jianbai Xia, Kai Chang (Chinese Academy of Sciences) &
Weikun Ge (Tsinghua University & Sun Yat-Sin University)

This volume is the first monograph summarizing the physical
foundation and the experimental results obtained in this field.
This book presents the developing history of semiconductor
spintronics, its basic concepts and theories, experimental results,
and the prospected future development.

Readership: Researchers, professors, post-doctors, and graduate
students interested in semiconductor spintronics.

500pp Winter 2011
978-981-4327-90-9 US$148  £92

GLASSY MATERIALS AND

DISORDERED SOLIDS

An Introduction to Their Statistical Mechanics
(Revised Edition)

by Kurt Binder (Johannes-Gutenberg Universitit, Germany) &
Walter Kob (Université Montpellier 2, France)

This second edition includes new
material on emerging topics in the
field of disordered systems such as

gels, driven systems, dynamical [EP—————

heterogeneities, growing length scales e .'-'
etc. as well as an update of the literature | * & #

o L
in this rapidly developing field. Tl

. ., :
Contents: Structure and Dynamics of —— T, J@;
Disordered Matter; Models of Disordered i
Structures; General Concepts and
Physical Properties of Disordered Matter; Supercooled Liquids
and the Glass Transition; Mode Coupling Theory; Further Models
for Glassy Dynamics.

Readership: Graduate students, researchers in academia and
industry, and teaching faculty.

564pp Jan 2011
978-981-4350-17-4 US$107  £70

Series on Neutron Techniques and Applications - Vol. 4

NEUTRON SCATTERING IN

CONDENSED MATTER PHYSICS
by Albert Furrer, Joél Mesot, &
Thierry Strdssle (ETH Zurich & PSl Villigen, Switzerland)

“The material is generally what one would want every
prospective neutron scattering physics graduate student
to understand, and should also be quite helpful to any
researcher new to the field. The book additionally can
serve as an introduction to some of the topics of current
interest to condensed matter physicists.”

Neutron News
Contents: Basic Principles of Neutron Scattering;
Instrumentation; Structure Determination; Lattice

Dynamics; Liquids and Amorphous Materials; Magnetic
Structures; and other topics.

Readership: Graduate students, researchers and lecturers in condensed matter
physics.
316pp

978-981-02-4830-7
978-981-02-4831-4(pbk)

UsS$68 £51
US$32 £24

PATH INTEGRALS IN QUANTUM MECHANICS,
STATISTICS, POLYMER PHYSICS, AND

FINANCIAL MARKETS
5th Edition
by Hagen Kleinert (Freie Universitat Berlin)

“The book of Hagen Kleinert became very popular and ¥
serves as an encyclopedia on path integral (Pl) methods
... itis of help for students as well as qualified physicists e
and mathematicians.”

Zentralblatt MATH

PATILINTEGRALS
o ipastonnt W bmis,
Sististioe Palsmer Physies,

Contents: Fundamentals; Path Integrals — Elementary
Properties and Simple Solutions; External Sources, | “=iE== FRiee 7
Correlations, and Perturbation Theory; Semiclassical TN

Time Evolution Amplitude; Variational Perturbation
Theory; Path Integrals with Topological Constraints;
Many Particle Orbits — Statistics and Second Quantization; Path Integrals in
Polar and Spherical Coordinates; Wave Functions; Spaces with Curvature and
Torsion; and other topics.

S i

1624pp May 2009
978-981-4273-55-8 US$168 £126
978-981-4273-56-5(pbk)  US$48  £32

BOULEVARD OF BROKEN SYMMETRIES
Effective Field Theories of Condensed Matter
by Adriaan M ] Schakel (Freie Universitét Berlin)

“Boulevard of Broken Symmetries is written in a style that will have particular
appeal to students of statistical mechanics and field theory who wish to learn
about interacting condensed-matter systems.... its broad scope will certainly be
attractive to those with a field-theory background who are seeking a rapid
introduction to the bustling many-body physics subfield of condensed matter.”

Physics Today

Contents: Classical Field Theory; Quantum Field Theory; Calculation Tools;
Bose-Einstein Condensation; Vortices in 2D; Fermi Gases; Magnetic Order in
Fermi Systems; Superconductivity; Duality; From BCS to BEC; Superfluid *Helium;
Quantum Hall Effect.

Readership: Advanced undergraduate and graduate students in theoretical
physics; researchers in condensed matter and high-energy physics.

412pp Oct 2008
978-981-281-390-9  US$89  £52



Condensed Matter Physics Textbooks

Series in Modern Condensed Matter Physics —Vol. 13
QUANTUM DISSIPATIVE SYSTEMS
(Third Edition)

by Ulrich Weiss (University of Stuttgart, Germany)

Contents: General Theory of Open Quantum
Systems; Few Sample Applications; Quantum
Statistical Decay; The Dissipative Two-State

PROBLEMS IN SOLID STATE PHYSICS

WITH SOLUTIONS
by Fuxiang Han (Dalian University of Technology)

This book provides a practical approach to
consolidate one’s acquired knowledge or to learn
new concepts in solid state physics through

PROBLEMS IN

-
SOLID STATE

PHYSICS

System; The Dissipative Multi-State System.

Readership: Advanced undergraduate and

QUANTUM DISSIPATIVE
EYSTEMS

Virmt Sanm

solving problems. It contains 300 problems on
various subjects of solid state physics. The
problems in this book can be used as homework

WITH SOLUTIONS

graduate students as well as researchers in
quantum-statistical and condensed matter
physics, quantum/classical mechanics,
quantum information and computation, and
quantum optics.

528pp
978-981-279-162-7 (pbk)

Mar 2008

US$73  £40

MULTIVALUED FIELDS

In Condensed Matter, Electromagnetism,

and Gravitation

by Hagen Kleinert (Freie Universitét Berlin, Germany)

Contents: Basics; Action Approach;
Continuous Symmetries and Conservation
Laws. Noether’s Theorem; Multivalued Gauge
Transformations in Magnetostatics; Multivalued
Fields in Superfluids and Superconductors;
Dynamics of Superfluids; Dynamics of
Charged Superfluid and Superconductor;
Relativistic Magnetic Monopoles and Electric
Charge Confinement; Multivalued Mapping
from Ideal Crystals to Crystals with Defects;
Defect Melting; Relativistic Mechanics in Curvilinear Coordinates;
Torsion and Curvature from Defects; and other topics.

Rapea K1HEI "

Multivalued Fields

Readership: Students and researchers in condensed matter physics and
field theory.

524pp Feb 2008
978-981-279-170-2 US$86  £59
978-981-279-171-9(pbk) US$47 £33

MODERN MANY-PARTICLE PHYSICS
Atomic Gases, Nanostructures and Quantum Liquids
(2nd Edition)

by Enrico Lipparini (University of Trento, Italy)

Extensively updated with 200 extra pages, the
new edition of this successful book includes
the field’s cutting-edge areas: spin-orbit
coupling in heterostructures and spintronics;
the conductivity problem: conductivity of
quantum wires, magnetoconductivity of
nanostructures, spin-Hall conductivity; atomic
Fermi gases in traps; non-collinear local spin
density approximation calculations; and
Brueckner—Hartree-Fock in finite size systems.

ez

T s

~d
Modern

Many-Particle
Physics

E l:l Fr—

Readership: Physicists, chemists and materials science students and
scientists.

596pp Feb 2008
978-981-270-931-8 US$151 £104
978-981-270-932-5 (pbk) US$91 £63

assignments in an introductory or advanced
course on solid state physics for undergraduate
or graduate students.

Readership: Undergraduate, graduate students
and young researchers in physics and mathematics.

500pp Winter 2011
978-981-4365-02-4 US$120  £79
978-981-4366-87-8(pbk)  US$68  £45

PHYSICAL BASIS OF PLASTICITY IN SOLIDS

by Jean Claude Tolédano (Ecole Polytechnique, France)

Contents: Brief Introductions to the Basic Notions of Crystal Geometry and
the Mechanics of Continuous Media; Classification and Description of
Defects in Crystals; Geometry of Dislocations, Burgers Vector; Strain and
Stress Fields Generated by Dislocations; Effect of a Stress Field on a
Dislocation; Interaction Between Dislocations; Interaction with the Crystal
Lattice; Mechanisms of Generation of Dislocations; General Principles
Governing the Plastic Behaviour of a Solid Material, as well as the
Dependence of this Behaviour on the Chemical and Structural Nature of
a Solid and of Its Temperature; Problems Given at Examinations and Their
Solution.

Readership: Undergraduate and graduate students in materials science,
condensed matter physics and mechanics.

250pp
978-981-4374-05-7

Nov 2011

US$69  £46

THE SCIENCE OF LOW ENERGY
NUCLEAR REACTION

A Comprehensive Compilation of Evidence
and Explanations about Cold Fusion

by Edmund Storms

(retired from Los Alamos National Laboratory, USA)

“Storms’book certainly is recommended reading,
for both skeptics and proponents.”

Journal of Scientific Exploration

This book is essential reading for anyone who
wants to understand the history and science
behind the cold fusion controversy. In addition to
the technological importance of the effect, the
discovery of new ways to initiate nuclear reactions
without producing significant radiation reveals an
entirely new mechanism operating at the nuclear
level in solid material. This new mechanism has important implications
for an understanding of many other phenomena.

Readership: Students, researchers and scientists interested in cold fusion.

340pp Jul 2007

978-981-270-620-1 US$95  £53
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OTHER TITLES OF INTEREST

MORE AND DIFFERENT
Notes from a Thoughtful Curmudgeon
by P W Anderson (Princeton University)

“Philip W Anderson is the doyen of present-day condensed n"‘)\ y “ f?'
matter physics, and has written widely and provocatively on |

many subjects both within and without the discipline.This [} _f‘-i;-r.n, " &
2,
collection of his essays is guaranteed to instruct, amuse and | |
in some cases annoy readers irrespective of their specialist - .
More and L -uf'?ln' sl

backgrounds.”

Anthony Leggett
Nobel Laureate

“Phil Anderson has made many wonderful contributions to physics, often illustrating
his favorite theme of how more is different. | am sure readers of diverse interests will
enjoy this book and learn much from it.”

Edward Witten
Institute for Advanced Study, Princeton
400pp Aug 2011
978-981-4350-12-9 US$78  £51
978-981-4350-13-6(pbk) US$38  £25

BCS: 50 YEARS
edited by Leon N Cooper & Dmitri Feldman (Brown University)

“...the editors deserve praise for the selection of topics and
for enlisting a distinguished set of authors. BCS: 50 Years is
a successful attempt to capture the history of the development
of superconductivity theory and its continuing impact. Any
person curious about superconductivity will find something
in this book to enjoy.”

Physics Today

“ This exceptionally well written and edited book celebrates
and reviews the state of BCS theory and experiment. The
many chapters on the history and early experiments are all
very clear and readily accessible to a high-energy physicist, despite containing a wealth
of detail. The content continues well beyond the usual applications of BCS theory and
there are extensive discussions of extensions of BCS, especially in the light of attempts
to understand the new high Tc superconductors ... All 23 chapters are by outstanding
physicists (including many Nobel prize-winners) and all were fascinating to read. |
would highly recommend this book to anyone and everyone as a wonderful review
of a powerful unifying concept that covers an enormous range of phenomena.”

CERN Courier

588pp Nov 2010
978-981-4304-64-1 US$135  £84
978-981-4304-65-8(pbk) US$65  £40

GRAPHENE AND ITS FASCINATING ATTRIBUTES
edited by Swapan K Pati, C N R Rao ( (Jawarharlal Nehru Centre for Advanced
Scientific Research, India) & Toshiaki Enoki (Tokyo Institute of Technology)

Graphene, a single sheet of graphite, has an unconventional electronic structure that
can be described in terms of massless Dirac Fermions. This interesting electronic
feature is not only an important fundamental issue in condensed matter physics but
also holds future promise in post-Si electronic/spintronics device applications.
Graphene is the most fundamental building block, with which a variety of carbon-
based materials such as graphite, fullerene and carbon nanotubes can be created. The
diverse chemical, electronic and magnetic properties of nanographene and graphene
are mainly due to their geometrical electronic structure. This book presents the frontiers
of graphene research ranging from important issues in condensed matter physics and
chemistry to advanced device applications.

288pp Mar 2011
978-981-4329-35-4 US$90  £59

PHYSICAL FOUNDATIONS OF
QUANTUM ELECTRONICS BY

DAVID KLYSHKO
edited by Maria Chekhova &
Sergey Kulik (Lomonosov Moscow State University)

This concise textbook introduces a
graduate student to the various
fields of physics related to the
interaction between radiation and
matter. The scope of the book is
very broad, ranging from nonlinear
to quantum optics and from
quantum transitions in atoms to
the dispersion of polaritons in
continuous media.

Readership: Graduate students and researchers moving into
the fields of quantum and nonlinear optics.

368pp Apr 2011
978-981-4324-50-2 UsS$118  £77

THERMAL PHYSICS
Entropy and Free Energies (Second Edition)
by Joon Chang Lee (University of Southern Mississippi)

The book aims to explain the basic
ideas of thermal physics intuitively Thermal
and in the simplest possible way. Ph .
It is intended to make the reader y YISI CE
feel comfortable with the ideas of Uit
entropy and of free energy.

Contents: Introduction to Thermal
Physics; All You Need to Know to
Read the Rest of the Book; Isolated
Thermal Systems; Systems in
Contact with a Thermal Reservoir; Entropy as a Measure of
Disorder; Open Systems Exposed to Heat and Particle
Reservoir; and others.

Readership: For undergraduate and beginning graduate
students in physics, physical chemistry, polymer chemistry,
and also chemical, materials and mechanical engineering
as well as for professionals.

392pp Feb 2011
978-981-4340-76-2  US$78  £48

HEISENBERG’S QUANTUM

MECHANICS
by Mohsen Razavy (University of Alberta)

Contents: A Brief Survey of Analytical Dynamics; Discovery
of Matrix Mechanics; Mathematical Preliminaries; Postulates
of Quantum Theory; Equations of Motion, Hamiltonian
Operator and the Commutation Relations; Symmetries and
Conservation Laws; Bound State Energies for One-
Dimensional Problems; Exactly Solvable Potentials,
Supersymmetry and Shape Invariance; The Two-Body
Problem; and others topics.

Readership: Advanced undergraduate and graduate students
in physics, chemistry and applied mathematics; researchers
in nuclear and particle physics.

680pp Jan 2011

978-981-4304-10-8 US$120 £74
978-981-4304-11-5(pbk) US$61  £42









