Connecting Great Minds

PIERRE-GILLES DE GENNES

A Life in Science
by Laurence Plévert (Science journalist, France)

Best known outside the scientific community for the
Nobel Prize in Physics he won in 1991, Pierre-Gilles
de Gennes was exceptional amongst scientists for the
breadth and depth of his contributions in multiple
fields of physics. He was also much ahead of his time
in his desire to break down barriers between scientific
disciplines and between fundamental and applied
science. He was equally unusual in his willingness to
explain the nature and purpose of his work to society
at large and to young people in particular.

Constructed from exclusive interviews with the
physicist himself, his family, friends and colleagues,
this biography immerses us in the work and character
of a truly remarkable figure, a Renaissance man of the
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STATISTICAL MECHANICS OF MEMBRANES
AND SURFACES (second Edition)

edited by D Nelson (Harvard University), T Piran (Hebrew University)
&S Weinberg (University of Texas at Austin)
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“The additional chapters added for the second edition
highlight some of the new results (consequences of
anisotropy), and place the older contributions in better
perspective (renormalizability, connections to triangulated
surfaces). The revised edition will serve as an even better
introduction to this interesting topic at the intersection of
geometry, field theory, and polymer physics.”

Mehran Kardar
Professor of Physics, MIT

“The first edition set the field of geometry and statistical
mechanics in motion. This update, with added material, will
be as important to researchers in this now burgeoning field
as the original edition. The collection strikes an excellent
balance between pedagogical review and current results and
developments. This book should be on every theorist’s shelf”

Professor Randall D Kamien
University of Pennsylvania

444pp Jun 2004

978-981-238-760-8 US$82 £54
978-981-238-772-1(pbk) US$42 £28
978-981-256-551-8(ebook) us$107

World Scientific

www.worldscientific.com
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MORE AND DIFFERENT

Notes from a

Thoughtful Curmudgeon
by P W Anderson (Princeton University)

“Philip W Anderson is the doyen of present-day
condensed matter physics, and has written widely
and provocatively on many subjects both within
and without the discipline.This collection of his
essays is guaranteed to instruct, amuse and in
some cases annoy readers irrespective of their
specialist backgrounds.”

Anthony Leggett
Nobel Laureate

“Phil Anderson has made many wonderful

contributions to physics, often illustrating his

favorite theme of how more is different. I am sure

readers of diverse interests will enjoy this book
and learn much from it”

Edward Witten

Institute for Advanced Study, Princeton
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400pp Mar 2011
978-981-4350-12-9 US$78 £51
978-981-4350-1 3-6(pbk) US$38 £25
978-981-4350-14-3(ebook) US$101
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NOTABLE TITLES IN SOFT AND CONDENSED MATTER PHYSICS

Series in Modern Condensed Matter Physics —Vol. 12

SIMPLE VIEWS ON CONDENSED MATTER
Third Edition
by Pierre-Gilles de Gennes (Collége de France)

“For amateurs and connoisseurs — interested
in physics, chemistry or biology — Pierre-Gilles
de Gennes has opened his gentry-style cabinet
de curiosités. Miscellaneous products of his
inventive industry, including the famous and
the unfamous, are brought together in this self-
selected collection, accompanied with recent
hindsightful remarks of the Nobel laureate.”

Gérard Toulouse
Ecole Normale

Supérieure, France

576pp Apr 2003
978-981-238-278-8 Us$104  £77
978-981-238-282-5(pbk)  US$58 £43
978-981-256-484-9(ebook) US$135

Series on Directions in Condensed Matter Physics —Vol. 18

P.G. DE GENNES’ IMPACT ON SCIENCE - VOLUME I
Solid State and Liquid Crystals

50 YEARS OF ANDERSON LOCALIZATION

edited by Elihu Abrahams (University of California, Los Angeles)

Contents: Thoughts on Localization (P W
Anderson); Anderson Localization in the
Seventies and Beyond (D Thouless); Intrinsic
Electron Localization in Manganites (T V
Ramakrishnan); Self-Consistent Theory of
Anderson Localization: General Formalism
and Applications (P Woélfle & D Vollhardt);
Anderson Localization and Supersymmetry
(K B Efetov); Anderson Transitions: Criticality,
Symmetries and Topologies (A D Mirlin et
al.).

612pp Jun 2010
978-981-4299-06-0 US$128 £84
978-981-4299-07-7(pbk)  US$48  £32
978-981-4299-08-4(ebook) US$166

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

edited by Julien Bok, Jacques Prost (ESPC/
ParisTech), & Francoise Brochard-Wyart (Institut
Curie & University Paris VI)

distinguished set of authors. BCS: 50 Years
is a successful attempt to capture the history
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This publication, in two volumes, is devoted to the
scientific impact of the work of Nobel Laureate,
Pierre-Gilles de Gennes, one of the greatest

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

scientists of the 20th century. It covers the important
fields for which de Gennes was renowned:

solid state (magnetism and superconductivity), b edited book celebrates and reviews the
macroscopic random media and percolation, k;— state of BCS theory and experiment. The
supersholhlds, I|qum! crystz'ils, ERlguesgadhesion W= many chapters on the history and early experiments are all very clear
s feiorty e il OB IEES 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
ey A0 US$48  £36 fascinating to read. I would highly recommend this book to anyone
978-981-4273-81-7 (ehook) US$62 and everyone as a wonderful review of a powerful unifying concept

Set that covers an enormous range of phenomena.”
978-981-4280-65-5 US$86 £65

“ This exceptionally well written and

This is the first volume devoted to solid state and liquid crystals.

It is available as a set with Volume II: Soft Matter and Biophysics.

200pp Jul 2009

CERN Courier

588pp Nov 2010
978-981-4304-64-1 US$135 £84
978-981-4304-65-8(pbk)  US$65  £40
978-981-4304-66-5(ebook) US$176

+: Textbook

Series on Directions in Condensed Matter Physics —Vol. 19

P.G. DE GENNES’ IMPACT ON SCIENCE - VOLUME i
Soft Matter and Biophysics

edited by Julien Bok, Jacques Prost (ESPC/
ParisTech, France), & Frangoise Brochard-Wyart
(Institut Curie & University Paris VI)
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The book brings together internationally renowned
experts to contribute their perspectives on the
significance of de Gennes’ works. They have each
selected a definitive paper, which gives the state
of the field at the time the paper was published,
highlights the paper’s importance and provides an

analysis of the development of the field right up \—
to the modern day. The insightful perspectives of

these scientists make the book both unique and

intriguing.
This is the second volume devoted to soft matter and biophysics.

It is available as a set with Volume I: Solid State and Liquid Crystals.

180pp Jul 2009
978-981-4280-63-1 US$48 £36
978-981-4280-64-8(ebook) US$62

Set

978-981-4280-65-5 US$86 £65
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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 Properties of Solids (1989) and Elementary
Electronic Structure (1999), in this book he tries to distill the essence of
the representation of electronic structure in a much briefer description.

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.

212pp Sep 2010
978-981-4322-13-3 US$64  £40
978-981-4322-14-0(pbk)  US$28 £17



NOTABLE TITLES IN SOFT AND CONDENSED MATTER PHYSICS

GLASSY MATERIALS AND DISORDERED SOLIDS

An Introduction to Their Statistical Mechanics
(Revised Edition)

by Kurt Binder (Johannes-Gutenberg Universitat)

& Walter Kob (Université Montpellier 2)

This second edition includes new material on emerging
topics in the field of disordered systems such as gels, driven
systems, dynamical heterogeneities, growing length scales
etc. as well as an update of the literature in this rapidly
developing field.

Contents: Structure and Dynamics of Disordered Matter;
Models of Disordered Structures; General Concepts and
Physical Properties of Disordered Matter; Supercooled
Liquids and the Glass Transition; Further Models for Glassy
Dynamics; Dynamical Heterogeneities; Gels; Driven
Systems.

564pp
978-981-4350-17-4

Jan 2011
US$107 £70

Series in Soft Condensed Matter —Vol. 3

¢ Textbook

UNDERSTANDING SOFT CONDENSED MATTER

VIA MODELING AND COMPUTATION
edited by Wenbing Hu (Nanjing University)
& An-Chang Shi (McMaster University, Canada)

Contents: Introduction. Role of Modeling in Soft Matter
Physics (D Frenkel); Applications of Density Functional
Theory in Soft Condensed Matter (H Léwen); Polymer
Phase Separation (M Miiller); Self-Consistent Field Theory
of Block Copolymers (F Qiu et al.); Dynamic Self-Consistent
Field Theories for Polymer Blends and Block Copolymers
(T Kawakatsu); Molecular Dynamics in Crystallization of
Helical Polymers: Crystal Ordering and Chirality Selection
(T Yamamoto); Interplay of Liquid-Liquid Demixing and
Polymer Crystallization (W Hu); Elucidation of Single
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Molecular Observation of a Giant DNA (C-Y Shew & K Yoshikawa); Theoretical Modeling
of Hydrogen Bonding in Macromolecular Solutions: The Combination of Quantum
Mechanics and Molecular Mechanics () Ma et al.); Exotic Electrostatics: Unusual Features
of Electrostatic Interactions between Macroions (A Naji et al.); Computer Modeling of
Liquid Crystals (R Hashim); Drop Dynamics in Complex Fluids (J ] Feng et al.).

384pp Dec 2010
978-981-4295-58-1 US$118 £73
978-981-4295-59-8(ebook) US$153

Series in Soft Condensed Matter - Vol. 4

NON-EQUILIBRIUM SOFT MATTER PHYSICS

edited by Shigeyuki Komura (Tokyo Metropolitan University)

& Takao Ohta (Kyoto University)

This volume contains a collection of review articles on
the current topics of non-equilibrium soft matter physics
written by leading experts in the field. The topics dealt
with in this volume includes evaporation, non-equilibrium
fluctuations, structural rheology, and active matter. Some of
the issues highlighted in this book are the new outcomes
of the national research project supported by Grant-in-Aid
for Scientific Research on priority area “soft matter physics”
from the Ministry of Education, Culture, Sports, Science
and Technology of Japan.

Contents: Onsager’s Variational Principle in Soft
Matter Dynamics (M Doi); Hydrodynamic Effects in

Multicomponent Fluid Membranes (S Komura et al.); Dynamical Aspects of Two-
dimensional Soft Matter (F Sagués ); Rheo-dielectric Behavior of Soft Matters (H
Watanabe); Non-equilibrium Fluctuations (M Sano & T Ohta); Rheology and Morphology
of Immiscible Fluid Blends (H Orihara); Actively Driven Polymers in Biology (R R Netz

& H Wada).
350pp Spring 2012
978-981-4360-62-3 US$108 £71

978-981-4360-63-0(ebook) US$140
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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 solving problems. It contains 300 problems
on various subjects of solid state physics. The problems
in this book can be used as homework assignments in an
introductory or advanced course on solid state physics for
undergraduate or graduate students. It can also serve as a
desirable reference book to solve typical problems and grasp
mathematical techniques in solid state physics. In practice,
it is regarded fascinating and rewarding to learn a new idea
or technique through solving a real challenging problem
than through reading only. In this aspect, this book is not a
plain collection of problems but it presents a large number
of problem-solving ideas and procedures, some of which
are valuable to practitioners in condensed matter physics.

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

978-981-4365-03-1(ebook) US$156

PHYSICAL BASIS OF PLASTICITY
IN SOLIDS

by Jean Claude Tolédano (Ecole Polytechnique)

This book introduces the physical mechanism of the
plastic deformation of solids, which relies essentially on
the occurence and motion of dislocations. These are linear
defects, specific of crystalline solids whose motion under
external stresses explains the relative ease by which solids
(metals in particular) can be deformed in order to give them
desired shapes. The objective is to introduce the topic to
undergraduate students, restricting to the main ideas and
showing their relevance in interpreting phenomena well
known to everyone (e.g. why are certain metals harder than
others?), and finally training the students in the practice of
calculating the simplest properties of dislocations.

250pp Winter 2011
978-981-4374-05-7 US$69 £46
978-981-4374-06-4(ebook) US$90

¢ Forthcoming Textbook

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.

Fall 2012
US$68 £44

250pp
978-1-84816-764-3

www.icpress.co.uk
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THE THEORY OF MAGNETISM MADE SIMPLE
An Introduction to Physical Concepts and to
Some Useful Mathematical Methods

by Daniel C Mattis
(University of Utah)

“This book is an excellent resource for anyone
working in magnetism or theoretical condensed
matter physics in general and would be invaluable
to research students in these areas.”

Australian Physics

Contents: History of Magnetism; Currents or Spins?;
Quantum Theory of Angular Momentum; Magnetism
and the Many-Body Problem; From Magnons to
Solitons: Spin Dynamics; Magnetism in Metals;
Statistical Thermodynamics; The Ising Model;
Miscellaneous Advanced Topics.

Readership: Students, academics and researchers in condensed matter physics
and magnetism.

580pp
978-981-238-579-6 US$139 £92
978-981-238-671-7(pbk)  US$78  £51

ELEMENTARY ELECTRONIC STRUCTURE

Revised Edition

by Walter A Harrison
(Stanford University)

Contents: The Basic Approach; Bonding in

Tetrahedral Semiconductors; Elastic Properties vt
: ; ; 3 Electronic Structure
of Semiconductors; The Dielectric Properties of P

Semiconductors; Semiconductor Energy Bands;
Electronic Properties; Effects of Lattice Distortions;
Impurities and Defects; Bonding in lonic Crystals;
Elastic Properties of lonic Crystals; Dielectric
Properties of lonic Solids; Covalent Insulators, SiO%;
Simple Metals, Electronic Structure; Simple Metals,
and other topics.

sl & Flasimes

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

860pp Apr 2004
978-981-238-707-3 US$108  £79
978-981-238-708-0(pbk)  US$43 £33

INTRODUCTION TO
CONDENSED MATTER PHYSICS
Volume 1

by Feng Duan & Jin Guojun
(Nanjing University)

“There are two significant traits that ﬁf
characterize this book: Its content is e
refreshingly novel, and its coverage is quite §
comprehensive ... I sincerely recommend [
a wide circle of readers to participate [§
and enjoy these rich fruits of the authors’
strenuous labor”

Professor Yu Lu
The Chinese Academy of Science

Instreoduction Lo

(ondensed Mater Physics

Readership: Graduate students, academics,
researchers and engineers in condensed matter physics, applied
physics, materials science and chemistry.

616pp Jul 2005
978-981-238-711-0 US$139  £92
978-981-256-070-4(pbk) US$78 £51
GREEN’S FUNCTIONS FOR
SOLID STATE PHYSICISTS

A Reprint Volume with Additional Material on
the Physics of Correlated Electron Systems

by S Doniach (Stanford)
& E H Sondheimer (University of London)

Contents: Lattice Dynamics in the Harmonic | [EREENS FIRCTIONS FOR
Approximation; Lattice Dynamics at mmmmm
Finite Temperatures; The Feynman-Dyson P e R e
Expansion; The Scattering of Fermions :

by a Localized Perturbation; Electrons in o Tl

the Presence of Many Impurities — The - o
Theory of Electrical Resistance in Metals; nate

The Interacting Electron Gas; The Magnetic R
Instability of the Interacting Electron Gas; L b 1. S
Interacting Electrons in the Atomic Limit;

Transient Response of the Fermi Gas — The

X-Ray and Kondo Problems; Superconductivity; Strong Correlated
Electron Systems: Heavy Fermions — The 1-Dimensional Electron
Gas; High T_Superconductivity.

Readership: Graduate students, condensed matter and solid state
physicists.

336pp
978-1-86094-078-1 US$118  £78
978-1-86094-080-4(pbk)  US$61 £40
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