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General Physics

The New Physics

For the Twenty-First Century
Second edition

Edited by Gordon Fraser

Fifteen years on from the highly

praised The New Physics, new scientific
advances have led to a dramatic
reappraisal of our understanding of the
world around us, and made a significant
impact on our lifestyle. Underpinning all
the other branches of science, physics
affects the way we live our lives and
ultimately how life itself functions. This
fully rewritten new edition investigates
key frontiers in modern physics.
Exploring our universe, from the particles
within atoms to the stars making up
galaxies, it reveals the vital role invisible
mechanisms play in the world around
us, and explains new techniques, from
nano-engineering and brain research to
the latest advances in high-speed data
networks and custom-built materials.
Written by leading international experts
in a lively and accessible style, each of
the nineteen self-contained chapters will
fascinate scientists of all disciplines, and
anyone wanting to know more about
the world of physics.

‘It is beautifully presented and, given
the contributor list, authoritative ...

| wholeheartedly recommend it to
researchers, postgraduate students
and perhaps advanced undergraduates
in the sciences.’

The Times Higher Education Supplement

Contributors: Gordon Fraser, Wendy
Freedman, Rocky Kolb, Ronald Adler,
Arnon Dar, Chris Quigg, Michael

Green, Claude Cohen-Tannoudji, Jean
Dalibard, Christopher Foot, William
Phillips, Henry Hall, Subir Sachdev, Anton
Zeilinger, Artur Ekert, Yoseph Imry, Henry
Abarbanel, Antonio Politi, Tony Hey,
Anne Trefethen, Cyrus Safinya, Nicolaj
Pavel, Robert Cahn, Ugo Amaldi

2006 253 x203 mm 556pp

108 line diagrams 46 half-tones
978-0-521-81600-7 HB £30.00

Optics

GRADUATE TEXTBOOK

Principles of
Nano-Optics

Lukas Novotny

University of Rochester, New York

and Bert Hecht

Universitat Basel, Switzerland

A comprehensive and broad overview

of the theoretical concepts and
experimental methods of nano-optics.
This is the first textbook on the subject,
covering nanoscale optical phenomena
across many areas. Written for graduates
who want to enter the field, it includes
problem sets to reinforce and extend the
discussion.

Contents: 1. Introduction; 2. Theoretical
foundations; 3. Propagation and focusing
of optical fields; 4. Spatial resolution

and position accuracy; 5. Nanoscale

optical microscopy; 6. Near-field optical
probes; 7. Probe-sample distance control;
8. Light emission and optical interaction

in nanoscale environments; 9. Quantum
emitters; 10. Dipole emission near planar
interfaces; 11. Photonic crystals and
resonators; 12. Surface plasmons; 13. Forces
in confined fields; 14. Fluctuation-induced
phenomena; 15. Theoretical methods in
nano-optics; Appendices; Index.

2006 247 x 174 mm 558pp

175 line diagrams 70 half-tones 75 exercises
978-0-521-83224-3 HB £41.99

Spectrograph Design
Fundamentals

John James
University of Manchester

The book covers the general principles
of spectrographic design, and the
practical and engineering aspects of

a broad range of spectrographs and
spectrometers. This will be a valuable
resource for academic researchers,
graduate students and professionals in
the fields of optics, spectroscopy and
optical engineering.

2006 247 x 174 mm 208pp

86 line diagrams

978-0-521-86463-3 HB c. £65.00
Publication December 2006

General Physics / Optics

GRADUATE TEXTBOOK

Principles of Lasers

and Optics
William S. C. Chang

University of California, San Diego

Advanced textbook on lasers and optics
of laser light in guided-wave and bulk
components.

‘... excellent addition to the student
literature on lasers and optics ... It
is clear that Chang has taught this
material often, and his enthusiasm
is apparent. he anticipates student
concerns and takes the discussion
through to completion.’

Times Higher Education Supplement

Contents: 1. Scalar wave equations and
diffraction of laser radiation; 2. Gaussian
modes in optical laser cavities and
Gaussian beam optics; 3. The guided wave
modes and their propagation; 4. Guided
wave interactions and their applications;
5. Macroscopic properties of materials from
stimulated emission and absorption; 6. The
solid state and gas laser amplifier and
oscillator; 7. The semiconductor lasers.
2005 247 x 174 mm 260pp

60 line diagrams 5 tables
978-0-521-64229-3 HB £45.00

TEXTBOOK

Laser Fundamentals
Second edition

William T. Silfvast
University of Central Florida

Laser Fundamentals provides an
introduction to the physical and
engineering principles of laser operation
and design.

From reviews of the first edition:
‘... offers a guide to all you ever
wanted to know about lasers.’
New Scientist

Contents: 1. Introduction;

Part I. Fundamental Wave Properties

of Light: 2. Wave nature of light

— the interacting of light with materials;
Part II. Fundamental Quantum Properties
of Light: 3. The particle nature of light

— discrete energy levels; 4. Radiative
transitions and emission linewidth; 5. Energy
levels and radiative properties of molecules,
liquids (organic dyes) and solids (dielectrics
and semiconductors); 6. Radiation and
thermal equilibrium — absorption and
stimulated emission; Part 11l Laser
Amplifiers: 7. Conditions for producing

a laser — population inversions, gain,

and gain saturation; 8. Laser oscillation
above threshold; 9. Requirements for
obtaining population inversions; 10. Laser

Visit our website at www.cambridge.org @ ———
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Optics / Condensed Matter Physics

pumping requirements and techniques;

Part IV. Laser Resonators: 11. Laser
resonator modes; 12. Stable laser resonators
and Gaussian beams; 13. Special laser
cavities; Part V. Specific Laser Systems:

14, Laser systems involving low density

gain media; 15. Laser systems involving

high density gain media; Part VI. Frequency
Multiplication of Laser Beams: 16. Frequency
multiplication of lasers and other non linear
optical effects.

2004 246 x 189 666pp 285 line diagrams
63 tables 151 exercises

978-0-521-83345-5 HB £50.00

Condensed
Matter Physics

Granular Physics

Anita Mehta

Harvard University, Massachusetts

This book is a wide-ranging account of
developments in granular physics, and
lays out the foundations of the statics
and dynamics. Its pedagogical approach
contains the most recent ideas, with
discussions at the end of each chapter.
This will be a valuable asset for any
researcher in this field.

2007 247 x174mm  340pp

84 line diagrams 27 half-tones
978-0-521-66078-5 HB c.£70.00
Publication July 2007

GRADUATE TEXTBOOK

Composite Fermions

Jainendra Jain
Pennsylvania State University

A self-contained, pedagogical
introduction to the physics and
experimental manifestations of
composite fermions, this book is ideal
for graduate students and academic
researchers. It contains numerous
exercises and covers topics including
the integral and fractional quantum Hall
effects, the composite-fermion Fermi
sea, edge state transport, electron solid,
and bilayer physics.

Pre-publication praise:

‘Everything you always wanted to
know about Composite Fermions by
its primary architect and champion.
Much gorgeous theory, of course, but
also an excellent collection of the
relevant experimental data. For the
initiated, an illuminating account of
the relationship between Composite
Fermion model and other models

on stage. For the novice, a lucid
presentation and dozens of valuable
exercises.’

Horst Stormer, Columbia University, NY and
Lucent Technologies. Winner of the Nobel Prize
in Physics in 1998 for discovery of a new form
of quantum fluid with fractionally charged
excitations.

Contents: 1. Overview; 2. Quantum Hall
effect; 3. Landau levels; 4. Theory of IQHE;
5. Foundations of the Composite Fermion
Theory; 6. Microscopic variations; 7. Theory
of FQHE; 8. Incompressible groundstates
and their excitations; 9. Topology and
quantizations; 10. Composite-fermion Fermi
sea; 11. Composite fermions with spin;

12. Non-composite fermion approaches;
13. Bilayer FQHE; 14. Edge; 15. Composite-
fermion crystals; Appendix 1. Symbols

and acronyms; Appendix 2. Gaussian
integral; Appendix 3. Useful operator
identities; Appendix 4. Point flux tube;
Appendix 5. Adiabatic insertion of a point
flux; Appendix 6. Berry Phase; Appendix

7. Second quantization; Appendix 8. Green's
functions, spectral function, tunneling;
Appendix 9. Off-diagonal long-range order;
Appendix 10. Total energies and energy
gaps; Appendix 11. Lowest Landau level
projection; Appendix 12. Metropolis Monte
Carlo; Appendix 13. Composite-fermion
diagonalization; Bibliography; Index.

2007 247 x 174 mm 696pp

127 line diagrams 24 half-tones 98 exercises
978-0-521-86232-5 HB c. £50.00
Publication March 2007

Extended Defects in

Semiconductors
Electronic Properties, Device
Effects and Structures

D. B. Holt

Imperial College of Science, Technology and
Medicine, London

and B. G. Yacobi

University of Toronto

A discussion of the basic properties

of structurally extended defects, their
effect on the electronic properties

of semiconductors, their role in
semiconductor devices, and techniques
for their characterization. This text is
suitable for advanced undergraduate
and graduate students in materials
science and engineering, and for those
studying semiconductor physics.

2007 247 x 174 mm 656pp

236 line diagrams 113 half-tones 350 figures
978-0-521-81934-3 HB . £85.00
Publication April 2007

GRADUATE TEXTBOOK

Mesoscopic Physics of
Electrons and Photons
Eric Akkermans

Technion — Israel Institute of Technology, Haifa
and Gilles Montambaux

Université Paris-Sud X

A solid introduction to quantum
mesoscopic physics, this book is a
modern account of the problem of
coherent wave propagation in random
media. It provides a unified account of
the basic theoretical tools and methods,
and is ideal for graduate students

and researchers in physics, electrical
engineering and applied physics.
Contents: 1. Introduction: mesoscopic
physics; 2. Wave equations in random
media; 3. Perturbation theory; 4. Probability
of quantum diffusion; 5. Properties of

the diffusion equation; 6. Dephasing;

7. Electronic transport; 8. Coherent
backscattering of light; 9. Diffusing wave
spectroscopy; 10. Spectral properties

of disordered metals; 11. Universal
conductance fluctuations; 12. Correlations
of speckle patterns; 13. Interactions and
diffusion; 14. Orbital magnetism and
persistent currents; 15. Formulary; Index.
2007 247 x 174 mm 584pp

151 line diagrams 69 half-tones 96 exercises
978-0-521-85512-9 HB c. £55.00
Publication April 2007

Random Fields and
Spin Glasses

A Field Theory Approach

Cirano De Dominicis

Service de Physique Theoretique

and Irene Giardina

Universita degli Studi di Roma ‘La Sapienza’,
Italy

This book deals with the theory of
magnetic systems in the presence of
frozen disorder, using a field theory
language covering mean field theory,
dynamics and perturbation expansion
within the same theoretical framework.
This will interest graduate students and
researchers in statistical physics and
basic field theory.

2006 247 x 174mm  230pp

25 line diagrams
978-0-521-84783-4 HB £55.00



GRADUATE TEXTBOOK

Electronic Structure
Calculations for Solids

and Molecules

Theory and Computational
Methods

Jorge Kohanoff

The Queen’s University of Belfast

This textbook for graduate students

in physics and chemistry describes

the theoretical approaches and
computational techniques for studying
the behavior of electrons. The first part
covers the theoretical methods, including
both density-functional theory and
Hartree-Fock theory and the latter part
discusses the different computational
methods.

Contents: Preface; List of symbols; List of
acronyms; Part 1. Theory: 1. The problem

of the structure of matter; 2. The electronic
problem; 3. Quantum many-body theory:
chemical approaches; 4. Density function
theory; 5. Exchange and correlation in

DFT: approximation and their performance;
Part Il. Computational Methods: 6. Solving
the electronic problem in practice; 7. Atomic
pseudopotentials; 8. Basis sets; 9. Electronic
structure methods; 10. Simplified
approaches to the electronic problem;

11. Diagonalization and electronic self-
consistency; 12. First-principles molecular
dynamics (Car-Parrinello); Index.

2006 247 x 174 mm 370pp

26 line diagrams

978-0-521-81591-8 HB £41.99

GRADUATE TEXTBOOK

Condensed Matter

Field Theory

Alexander Altland

Universitat zu Kéln

and Ben Simons

University of Cambridge

This primer on modern condensed
matter theory emphasizes the
development of modern methods of
classical and quantum field theory with
applications drawn from condensed
matter physics. The text includes
extended and challenging problems
with fully worked solutions, and will
complement graduate level courses on

theoretical quantum condensed matter
physics.

Contents: 1. From particles to fields;

2. Second quantisation; 3. Feynman

path integral; 4. Functional field integral;
5. Perturbation theory; 6. Broken symmetry
and collective phenomena; 7. Response
functions; 8. The renormalization group;

9. Topology; Bibliography.

2006 247 x 174 mm 636pp

136 line diagrams 29 half-tones 144 exercises
978-0-521-84508-3 HB £47.00

TEXTBOOK

Applied Quantum
Mechanics
Second edition

A.F. ). Levi
University of Southern California

This updated and expanded edition
makes quantum mechanics accessible
to electrical engineers, mechanical
engineers, materials scientists and
applied physicists by using real-world
applications and engineering examples.
Numerous illustrations, exercises, worked
examples and problems are included;
Matlab source codes to support the text
are available from www.cambridge.
0rg//9780521860963.

Contents: Preface to the second edition;
Preface to the first edition; Matlab
programs; 1. Introduction; 2. Toward
quantum mechanics; 3. Using the
Schrédinger wave equation; 4. Electron
propagation; 5. Eigenstates and operators;
6. The harmonic oscillator; 7. Fermions and
bosons; 8. Time-dependent perturbation;
9. The semiconductor laser; 10. Time-
independent perturbation; 11. Angular
momentum and the hydrogenic atom;

A. Physical values; B. Coordinates; C.
Expansions, differentiation, integrals,

and mathematical relations; D. Matrices
and determinants; E. Vector calculus and
Maxwell's equations; F. The Greek alphabet;
Index.

2006 247 x 174 mm 574pp

240 line diagrams 69 exercises
978-0-521-86096-3 HB £45.00

Condensed Matter Physics 3

GRADUATE TEXTBOOK

Quantum Theory of
the Electron Liquid

Gabriele Giuliani

Purdue University, Indiana

and Giovanni Vignale

University of Missouri, Columbia
Comprehensive graduate text on subject
of importance in condensed matter

physics, electrical engineering and
quantum chemistry.

‘All in all, this is an excellent book
with the bonus of a useful selection
of exercises to test the reader’s
understanding. ... for those with
stamina, and a zest for getting to the
bottom of how nature really operates,
study of this book will certainly repay
the effort.’

Chemistry World

Contents: 1. Introduction to the electron
liquid; 2. The Hartree-Fock approximation;
3. Linear response theory; 4. Linear response
of independent electrons; 5. Linear response
of an interacting electron liquid; 6. The
perturbative calculation of linear response
functions; 7. Density functional theory;

8. The normal Fermi liquid; 9. The one-
dimensional electron gas and the Luttinger
liquid; 10. The two-dimensional electron gas
at high magnetic field.

2005 247 x 174 mm 798pp

200 line diagrams 7 half-tones 40 tables

165 exercises

978-0-521-82112-4 HB £60.00

L R S e

Quantum Theory of
the Electron Liquid

The One-Dimensional

Hubbard Model
Fabian H. L. Essler
University of Oxford

Holger Frahm

Universitat Hannover, Germany

Frank G6hmann
Bergische Universitat-Gesamthochschule
Wuppertal, Germany

Andreas Klimper
Bergische Universitat-Gesamthochschule
Wuppertal, Germany

and Vladimir E. Korepin

State University of New York, Stony Brook
Advanced level reference text on
important topic in condensed matter
physics, statistical and theoretical
physics.

2005 247 x 174 mm 690pp

112 line diagrams 4 tables
978-0-521-80262-8 HB £95.00
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GRADUATE TEXTBOOK

Electronic Structure
Basic Theory and Practical
Methods

Richard M. Martin
University of lllinois, Urbana-Champaign

Important graduate textbook in
condensed matter physics by highly
regarded physicist.

Contents: Part I. Overview and
Background Topics: 1. Introduction;

2. Overview; 3. Theoretical background;

4. Periodic solids and electron bands;

5. Uniform electron gas and simple

metals; Part Il. Density Functional Theory:
6. Density functional theory: foundations;
7.The Kohn—Sham ansatz; 8. Functionals
for exchange and correlation; 9. Solving the
Kohn—Sham equations; Part Il. Important
Preliminaries on Atoms: 10. Electronic
structure of atoms; 11. Pseudopotentials;
Part IV. The Three Basic Methods for
Electronic Structure: 12. Plane waves and
grids: basics; 13. Plane waves and grids:
full calculations; 14. Localized orbits:

tight binding; 15. Localized orbits: full
calculations; 16. Augmented functions: APW,
KKR, MTO; 17. Augmented functions: linear
methods; Part V. Predicting Properties of
Matter from Electronic Structure — Recent
Developments: 18. Quantum molecular
dynamics (QMD); 19. Response functions:
photons, magnons ... ; 20. Excitation
spectra and optical properties; 21. Wannier
functions; 22. Polarization, localization

and Berry's phases; 23. Locality and linear
scaling O (N) methods; 24. Where to find
more; Appendix A. Functional equations;
Appendix B. LSDA and GGA functionals;
Appendix C. Adiabatic approximations;
Appendix D. Response functions and
Green's functions; Appendix E. Dielectric
functions and optical properties; Appendix
F. Coulomb interactions in extended
systems; Appendix G. Stress from electronic
structure; Appendix H. Energy and stress
densities; Appendix I. Alternative force
expressions; Appendix J. Scattering and
phase shifts; Appendix K. Useful relations
and formulas; Appendix L. Numerical
methods; Appendix M. Iterative methods in
electronic structure; Appendix N. Code for
empirical pseudopotential and tight-binding:
schematic description; Appendix O. Units
and conversion factors.

2004 247 x 174 mm 648pp

180 line diagrams 5 half-tones 11 tables
150 exercises

978-0-521-78285-2 HB £45.00

TEXTBOOK

Quantum Transport
Atom to Transistor

Supriyo Datta

Purdue University, Indiana

Presents the atomistic theory of matter
related to current flow. MATLAB code
and videostreamed lectures available on
the web.

2005 247 x 174 mm 418pp

218 line diagrams 4 tables 57 exercises
978-0-521-63145-7 HB £40.00

GRADUATE TEXTBOOK

Fundamentals of

Quantum Mechanics
For Solid State Electronics and
Optics

C.L.Tang

Cornell University, New York

This book explains the basic concepts
of quantum mechanics in an accessible
manner, emphasising real-world
applications.

2005 247 x 174 mm 220pp

40 line diagrams 5 tables 64 exercises
978-0-521-82952-6 HB £38.00

Electronic and
Optical Properties of

d-Band Perovskites
Thomas Wolfram

and Sinasi Ellialtioglu

Middle East Technical University, Ankara, Turkey
The perovskite family of oxides includes
a vast array of insulators, metals, and
semiconductors. This is the first text
devoted to a comprehensive theory

of the solid-state properties of these
fascinating materials. With problem
sets included, this is a unified, logical
treatment appealing to graduate
students and researchers alike.

2006 247 x 174mm  328pp

82 line diagrams 29 tables 69 exercises
978-0-521-85053-7 HB £70.00

Particle and
Nuclear Physics

GRADUATE TEXTBOOK
The Standard Model

A Primer

Cliff Burgess

McMaster University, Ontario and Perimeter
Institute, Ontario

and Guy Moore

McGill University, Montréal

The standard model of particle physics is
used to introduce quantum field theory.
It is a modern approach, emphasizing
effective field theory techniques, and
containing discussions of some of the
main proposals for going beyond the
standard model. It is ideal for graduate
students in theoretical and experimental
particle physics.

Contents: Part I. Theoretical Framework:
1. Field theory review; 2. The standard
model: general features; 3. Cross sections
and lifetimes; Part Il. Applications: Leptons:
4. Elementary boson decays; 5. Leptonic
weak interactions: decays; 6. Leptonic
weak interactions: collisions; 7. Effective
Lagrangians; Part lll. Applications:
Hadrons: 8. Hadrons and QCD; 9. Hadronic
interactions; Part IV. Beyond the Standard
Model: 10. Neutrino masses; 11. Open
questions, proposed solutions; Appendix
A. Experimental values for the parameters;
Appendix B. Symmetries and group theory
review; Appendix C. Lorentz group and

the Dirac algebra; Appendix D. E-gauge
Feynman rules; Appendix E. Metric
convention conversion table; Appendix F.
Bibliography; Index.

2006 247 x 174 mm 552pp

39 line diagrams
978-0-521-86036-9 HB £45.00

GRADUATE TEXTBOOK

Supersymmetry

and String Theory
Beyond the Standard Model
Michael Dine

University of California, Santa Cruz

This is a comprehensive introduction to
the recent developments in theoretical
physics, covering supersymmetry, string
theory, and astrophysics and cosmology.
This will be of interest to graduates
and researchers in the fields of particle
theory, string theory, astrophysics and
cosmology. The book contains several



problems, with solutions available to
lecturers.

‘An excellent and timely introduction
to a wide range of topics concerning
physics beyond the standard

model, by one of the most dynamic
researchers in the field. Dine has a
gift for explaining difficult concepts
in a transparent way. The book has
wonderful insights to offer beginning
graduate students and experienced
researchers alike.'

Nima Arkani-Hamed, Harvard University

Contents: Part I. Effective Field Theory:
The Standard Model, Supersymmetry,
Unification: 1. Before the Standard Model;
2. The Standard Model; 3. Phenomenology
of the Standard Model; 4. The Standard
Model as an effective field theory;

5. Anomalies. instantons and the Strong CP
Problem; 6. Grand unification; 7. Magnetic
monopoles and solitons; 8. Technicolor:

a first attempt to explain hierarchies;

Part Il. Supersymmetry: 9. Supersymmetry;
10. A first look at supersymmetry breaking;
11. The minimal supersymmetry Standard
Model; 12. Supersymmetric grand
unification; 13. Supersymmetric dynamics;
14. Dynamical supersymmetry breaking;
15. Theories with more than four conserved
supercharges; 16. More supersymmetric
dynamics; 17. An introduction to general
relativity; 18. Cosmology; 19. Astroparticle
physics and inflation; Part 111 String
Theory: 20. Introduction; 21. The Bosonic
string; 22. The superstring; 23. The
heterotic string; 24. Effective actions on ten
dimensions; 25. Compactification of string
theory; 26. Compactification of strings;

27. Dynamics of strong theory at weak
coupling; 28. Beyond weak coupling: non-
perturbative string theory; 29. Large and
warped extra dimensions; 30. Coda: where
are we headed?; Part IV. The Appendices:
Appendix A. Two component spinors;
Appendix B. Goldstone's theorem and the pi
mesons; Appendix C. Some practice with the
path integral in field theory; Appendix D. The
beta-function in supersymmetric Yang-Mills
theory; Index.

2006 247 x 174 mm 536pp

57 line diagrams 1 half-tone 90 exercises
978-0-521-85841-0 HB £45.00
Publication December 2006

GRADUATE TEXTBOOK

An Introduction to
the Standard Model
of Particle Physics

Second edition

W. Noel Cottingham
University of Bristol

and Derek A. Greenwood
University of Bristol

The new edition of this introductory
graduate textbook provides a concise,
accessible introduction to the Standard
Model. It has been updated to account
for the theory of strong interactions,
and observations on matter-antimatter
asymmetry. Each chapter ends with
problems, with hints to selected
problems at the end of the book.

Reviews from the first edition

‘Il am very impressed with this book.

It is a beautifully clear and concise
introductory text ... for a first course
in the basic physics of the standard
model this book would be an excellent
choice. Both experimental and
theoretical students would benefit
from it

Neil Turok, The Observatory

Contents: Preface; Notation; 1. The particle
physicist's view of nature; 2. Lorentz
transformations; 3. The Lagrangian
formulation of mechanics; 4. Classical
electromagnetism; 5. The Dirac equation
and the Dirac field; 6. Free space solutions
of the Dirac equation; 7. Electrodynamics;
8. Quantising fields: QED; 9. The weak
interaction: low energy phenomenology;
10. Symmetry breaking in model theories;
11. Massive gauge fields; 12. The Weinberg-
Salam electroweak theory for leptons;

13. Experimental tests of the Weinberg-
Salam theory; 14. The electromagnetic
and weak interactions of quarks; 15. The
hadronic decays of the Z and W bosons;
16. The theory of strong interactions:
quantum chromodynamics; 17. Quantum
chromodynamics: calculations; 18. The
Kobayashi-Maskawa matrix; 19. Neutrino
masses and mixing; 20. Neutrino masses
and mixing: experimental results;

21. Majorana neutrinos; 22. Anomalies;
Epilogue; Appendix A. An aide-memoire
on matrices; Appendix B. The groups of the
Standard Model; Appendix C. Annihilation
and creation operators; Appendix D. The
parton model; Appendix E: Mass matrices
and mixing; References; Hints to selected
problems; Index.

2007 247 x 174 mm 248pp

59 line diagrams 96 exercises
978-0-521-85249-4 HB c. £30.00
Publication March 2007

Particle and Nuclear Physics 5

GRADUATE TEXTBOOK

Electroweak Theory

Emmanuel Paschos
Universitat Dortmund

This book is a concise introduction to
the structure of the electroweak theory
and its applications. It describes the
new particles and processes predicted
by the theory, and compares them
with experimental results. It contains
selected problems, and will interest
graduate students and researchers in
elementary particle physics.

Contents: Part I. The Road to Unification:
1. The electromagnetic current and its
properties; 2. The weak currents; 3. The
quark model; Part I1. Field Theories with
Global or Local Symmetries: 4. Yang-

Mills theories; 5. Spontaneous breaking

of symmetries; 6. Construction of the
model; 7. The Higgs mechanism in the
Glashow-Salam-Weinberg model; 8. The
leptonic sector; 9. Incorporating hadrons;
Part Ill. Experimental Consequences and
Comparisons: 10. Deep inelastic scattering;
11. Charged current reactions; 12. Neutral
currents in semileptonic reactions;

13. Physics of neutrinos; 14. Heavy quarks;
15. CPviolation: K mesons; 16. CP violation:
D and B mesons; 17. Higgs particles; List
of figures; A. Conventions, spinors, and
currents; B. Cross sections and traces; C.
Identities for quark bilinears; Index.

2007 247 x 174 mm  240pp

39 line diagrams 3 half-tones 49 exercises
978-0-521-86098-7 HB c. £40.00
Publication March 2007

Tmre i e

Electroweak

TEXTBOOK

The Ideas of
Particle Physics

An Introduction for Scientists
Third edition

G. D. Coughlan

J.E. Dodd

and B. M. Gripaios

University of Oxford

This third edition is a readable
introduction to the world of particle
physics for anyone with a background
in the physical sciences. It covers all
of the important concepts from the
foundations of quantum mechanics and
relativity to the most recent particle
discoveries and the formulation of
modern string theory.

F-'.E..I.'_iil.:ll!_' Physics
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From reviews of previous editions:
‘The topics covered are wide ranging
and up-to-date.’

New Scientist

Visit our website at www.cambridge.org @ ———
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Contents: Introduction; 1. Basic particle
physics; 2. Strong interaction physics;

3. Weak interaction physics [; 4. Weak
interaction physics II; 5. Gauge theory of
the weak interactions; 6. Deep inelastic
scattering; 7. Quantum chromodynamics

— the theory of quarks; 8. Electron-positron
collisions; 9. The Standard Model and
beyond; Appendices.

2006 266pp 165 line diagrams 5 half-tones
24 tables

978-0-521-67775-2 PB £31.99

Electromagnetic
Interactions and

Hadronic Structure
Edited by F. E. Close

University of Oxford

A. Donnachie

University of Manchester

and G. Shaw

University of Manchester

Written by leading experts in the field,
this book provides an authoritative
overview on electromagnetic
interactions. It describes the main
features of the experimental data and
the theoretical ideas used in their
interpretation, and is an essential
reference for graduate students and
researchers in particle physics and
electromagnetic interactions.

Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology

2007 247 x 174 mm 580pp

149 line diagrams 57 half-tones
978-0-521-84420-8 HB c.£85.00
Publication May 2007

GRADUATE TEXTBOOK

Weak Scale

Supersymmetry

From Superfields to Scattering
Events

Howard Baer

Florida State University

and Xerxes Tata

University of Hawaii, Honolulu

A comprehensive, practical

and accessible introduction to
supersymmetry for particle physicists. It
develops the concepts of supersymmetry
into a framework for describing unified
theories of elementary particles. It
leads to a straightforward recipe for
writing supersymmetric gauge theories
and the calculations necessary for

practical applications at colliders and in
cosmology.

Contents: Preface; 1. The Standard

Model; 2. What lies beyond the Standard
Model; 3. The Wess-Zumino model; 4. The
supersymmetry algebra; 5. Superfield
formalism; 6. Supersymmetric gauge
theories; 7. Supersymmetry breaking; 8. The
Minimal Supersymmetric Standard Model;
9. Implications of the MSSM; 10. Local
supersymmetry; 11. Realistic supersymmetric
models; 12. Sparticle production at colliders;
13. Sparticle decays; 14. Supersymmetric
event generation; 15. The search for
supersymmetry at colliders; 16. R parity
violation; 17. Epilogue; Appendices.

2006 247 x 174 mm 556pp

110 line diagrams 14 tables 106 exercises
978-0-521-85786-4 HB £45.00

Quark-Gluon Plasma
Kohsuke Yagi

Urawa University, Japan

Tetsuo Hatsuda

University of Tokyo

and Yasuo Miake

University of Tsukuba, Japan

Advanced text/reference on QGP and
quantum chromodynamics covering both
theory and experiments.

Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology, 23

2005 247 x 174 mm 464pp

150 line diagrams 3 half-tones 18 tables
120 exercises

978-0-521-56108-2 HB £85.00

Theoretical and
Mathematical
Physics

GRADUATE TEXTBOOK

String Theory

and M-Theory

A Modern Introduction

Katrin Becker

Texas A & M University

Melanie Becker

Texas A & M University

and John Schwarz

California Institute of Technology

This book guides the reader through
string theory, one of the most exciting
and challenging areas of modern
theoretical physics. It is ideal for
graduate students and researchers in
modern string theory, and will make an
excellent textbook. It contains exercises

with solutions, and homework problems
with solutions.

Pre-publication praise:

‘This is the first comprehensive
textbook on string theory to also offer
an up-to-date picture of the most
important theoretical developments
of the last decade, including the
AdS/CFT correspondence and flux
compactifications, which have played
a crucial role in modern efforts to
make contact with experiment. An
excellent resource for graduate
students as well as researchers in
high-energy physics and cosmology.’
Nima Arkani-Hamed, Harvard University

Contents: 1. Introduction; 2. The bosonic
string; 3. Conformal field theory and string
interactions; 4. Strings with world-sheet
supersymmetry; 5. Strings with space-time
supersymmetry; 6. T-duality and D-branes;
7.The heterotic string; 8. M-theory and
string duality; 9. String geometry; 10. Flux
compactifications; 11. Black holes in string
theory; 12. Gauge theory/string theory
dualities; References; Index.

2006 247 x 174 mm 729p

55 line diagrams 20 half-tones 337 exercises
75 figures

978-0-521-86069-7 HB £45.00

GRADUATE TEXTBOOK

Quantum Field Theory

Mark Srednicki
University of California, Santa Barbara

This textbook is an essential introduction
to quantum field theory, covering all the
key theories necessary to understand the
standard model. It is ideal for graduate
students studying quantum field

theory and elementary particle theory.

It contains extensive problems, with
solutions available to lecturers at www.
cambridge.org/9780521864497.

'l expect that this will be the textbook
of choice for many quantum field
theory courses. The presentation

is straightforward and readable,

with the author’s easy-going ‘voice’
coming through in his writing. The
organization into a large number of
short chapters, with the prerequisites
for each chapter clearly marked,
makes the book flexible and easy to
teach from or to read independently. A
large and varied collection of special
topics is available, depending on the
interests of the instructor and the
student.’

Joseph Polchinski, University of California,
Santa Barbara



Contents: Preface for students; Preface
for instructors; Acknowledgements;

Part . Spin Zero: 1. Attempts at relativistic
quantum mechanics; 2. Lorentz invariance;
3. Canonical quantization of scalar fields;
4. The spin-statistics theorem; 5. The LSZ
reduction formula; 6. Path integrals in
quantum mechanics; 7. The path integral
for the harmonic oscillator; 8. The path
integral for free field theory; 9. The path
integral for interacting field theory;

10. Scattering amplitudes and the Feynman
rules; 11. Cross sections and decay rates;
12. Dimensional analysis with ?=c=1;
13.The Lehmann-Kallén form; 14. Loop
corrections to the propagator; 15. The one-
loop correction in Lehmann-Kallén form;
16. Loop corrections to the vertex; 17. Other
1PI vertices; 18. Higher-order corrections
and renormalizability; 19. Perturbation
theory to all orders; 20. Two-particle elastic
scattering at one loop; 21. The quantum
action; 22. Continuous symmetries

and conserved currents; 23. Discrete
symmetries: R T G and Z 24. Nonabelian
symmetries; 25. Unstable particles and
resonances; 26. Infrared divergences;

27. Other renormalization schemes; 28. The
renormalization group; 29. Effective

field theory; 30. Spontaneous symmetry
breaking; 31. Broken symmetry and loop
corrections; 32. Spontaneous breaking

of continuous symmetries; Part II. Spin
One Half: 33. Representations of the
Lorentz Group; 34. Left- and right-handed
spinor fields; 35. Manipulating spinor
indices; 36. Lagrangians for spinor fields;
37. Canonical quantization of spinor fields
I; 38. Spinor technology; 39. Canonical
quantization of spinor fields II; 40. Parity,
time reversal, and charge conjugation;

41. LSZ reduction for spin-one-half
particles; 42. The free fermion propagator;
43.The path integral for fermion fields;

44. Formal development of fermionic

path integrals; 45. The Feynman rules for
Dirac fields; 46. Spin sums; 47. Gamma
matrix technology; 48. Spin-averaged

cross sections; 49. The Feynman rules for
majorana fields; 50. Massless particles

and spinor helicity; 51. Loop corrections

in Yukawa theory; 52. Beta functions in
Yukawa theory; 53. Functional determinants;
Part Il1. Spin One: 54. Maxwell's equations;
55. Electrodynamics in coulomb gauge;

56. LSZ reduction for photons; 57. The
path integral for photons; 58. Spinor
electrodynamics; 59. Scattering in spinor
electrodynamics; 60. Spinor helicity

for spinor electrodynamics; 61. Scalar
electrodynamics; 62. Loop corrections in
spinor electrodynamics; 63. The vertex
function in spinor electrodynamics;

64. The magnetic moment of the

electron; 65. Loop corrections in scalar
electrodynamics; 66. Beta functions in
quantum electrodynamics; 67. Ward

identities in quantum electrodynamics

l; 68. Ward identities in quantum
electrodynamics II; 69. Nonabelian gauge
theory; 70. Group representations; 71. The
path integral for nonabelian gauge theory;
72.The Feynman rules for nonabelian
gauge theory; 73. The beta function

for nonabelian gauge theory; 74. BRST
symmetry; 75. Chiral gauge theories

and anomalies; 76. Anomalies in global
symmetries; 77. Anomalies and the path
integral for fermions; 78. Background field
gauge; 79. Gervais-Neveu gauge; 80. The
Feynman rules for N x N matrix fields;

81. Scattering in quantum chromodynamics;

82. Wilson loops, lattice theory, and
confinement; 83. Chiral symmetry breaking;
84. Spontaneous breaking of gauge
symmetries; 85. Spontaneously broken
abelian gauge theory; 86. Spontaneously
broken nonabelian gauge theory; 87. The
standard model: Gauge and Higgs sector;
88. The standard model: Lepton sector;

89. The standard model: Quark sector;

90. Electroweak interactions of hadrons;
91. Neutrino masses; 92. Solitons and
monopoles; 93. Instantons and theta
vacua; 94. Quarks and theta vacua;

95. Supersymmetry; 96. The minimal
supersymmetric standard model; 97. Grand
unification; Bibliography.

2007 247 x 174 mm 608pp

87 line diagrams 3 half-tones 250 exercises
978-0-521-86449-7 HB c. £35.00
Publication January 2007

GRADUATE TEXTBOOK

Geometry of

Quantum States

An Introduction to Quantum
Entanglement

Ingemar Bengtsson

Stockholms Universitet

and Karol Zyczkowski

Jagiellonian University, Krakow

An introduction to the key concepts of
quantum information processing. The
authors cover basic quantum theory,
the geometry of quantum state spaces
and quantum entanglement, which has
become a key resource for quantum
computation. This richly-illustrated book
is useful to graduates and researchers
interested in quantum information
theory.

2006 247 x 174 mm 418pp

100 line diagrams 15 half-tones 18 tables

84 exercises
978-0-521-81451-5 HB £50.00

Theoretical and Mathematical Physics

GRADUATE TEXTBOOK

Differential Geometry
and Lie Groups for
Physicists

Marian Fecko

Comenius University, Bratislava

Covering subjects including manifolds,
tensor fields, spinors, and differential
forms, this textbook introduces
geometrical topics useful in modern
theoretical physics and mathematics. It
develops understanding through over
1000 short exercises, and is suitable for
advanced undergraduate or graduate
courses in physics, mathematics and
engineering.

2006 247 x 174 mm 714pp

95 line diagrams 1100 exercises
978-0-521-84507-6 HB £45.00

GRADUATE TEXTBOOK

Finite-Temperature
Field Theory

Principles and Applications
Second edition

Joseph I. Kapusta

University of Minnesota

and Charles Gale
McGill University, Montréal

Thoroughly updated and extended,

this new edition develops the basic
formalism and theoretical techniques
for studying relativistic field theory at
finite temperature and density. It covers
renormalization, linear response theory,
spontaneous symmetry breaking, lattice
gauge theory, and nucleation theory.
Applications to astrophysics, cosmology,
and relativistic nucleus-nucleus collisions
are also included.

Praise for the first edition:

‘... an excellent introduction to the
subject ... Overall, this is still the only
modern work in this area and it is the
best place to start from.'

DrT.S. Evans, Contemporary Physics

Cambridge Monographs on Mathematical
Physics

2006 247 x 174 mm 432pp

52 line diagrams 3 tables 123 exercises
978-0-521-82082-0 HB £75.00
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Kinks and
Domain Walls

Theoretical and Mathematical Physics

Functional Integration
Action and Symmetries

Pierre Cartier

Institut des Hautes Etudes Scientifiques, France

and Cecile DeWitt-Morette
University of Texas, Austin

In this text, Cartier and DeWitt-Morette,
using their complementary interests
and expertise, successfully condense
and apply the essentials of Functional
Integration to a great variety of systems,
showing this mathematically elusive
technique to be a robust, user friendly
and multipurpose tool.

Cambridge Monographs on Mathematical
Physics

2006 247 x 174 mm 480pp
42 line diagrams 7 half-tones
978-0-521-86696-5 HB £80.00

Moonshine beyond
the Monster

The Bridge Connecting Algebra,
Modular Forms and Physics
Terry Gannon

University of Alberta

This book describes the general theory
of Moonshine and its underlying
concepts, emphasising the fundamental
ideas and examples behind some

of the most fascinating topics in
mathematics and physics. For graduates
and researchers working in areas such
as algebra, number theory, geometry,
analysis, quantum field theory and
conformal field theory.

Cambridge Monographs on Mathematical
Physics

2006 247 x 174 mm 492pp
82 line diagrams 9 tables 187 exercises
978-0-521-83531-2 HB £75.00

Kinks and

Domain Walls

An Introduction to Classical and
Quantum Solitons

Tanmay Vachaspati

Case Western Reserve University, Ohio

The book examines classical solitons,
and their principal classical and
quantum properties. It includes

several state-of-the-art results and
each chapter contains questions and
research problems. This book will be

of great interest to graduate students
and academic researchers in theoretical
physics, particle physics, cosmology and
condensed matter physics.

2006 247 x 174 mm 190pp

34 line diagrams 10 half-tones
978-0-521-83605-0 HB £50.00

Series Expansion
Methods for Strongly
Interacting Lattice
Models

Jaan Oitmaa

University of New South Wales, Sydney

Chris Hamer

University of New South Wales, Sydney

and Weihong Zheng

University of New South Wales, Sydney

This comprehensive guide to series
expansion methods in condensed
matter and particle physics is a valuable
resource for graduate students and
researchers. The authors introduce

the latest techniques for dealing with
quantum lattice models and lattice
gauge models. An accompanying
resources website contains programs for
implementing this powerful numerical
technique.

2006 247 x 174 mm  338pp

98 line diagrams 67 tables
978-0-521-84242-6 HB £70.00

Path Integrals
and Anomalies in

Curved Space

Fiorenzo Bastianelli

Universita degli Studi, Bologna, Italy

and Peter van Nieuwenhuizen
State University of New York

This book introduces path integrals,
a powerful method for describing
quantum phenomena, and then uses
them to compute anomalies in quantum
field theories. An advanced text for
researchers and graduate students
of quantum field theory and string
theory, it also provides a stand-alone
introduction to path integrals in
quantum mechanics.

Cambridge Monographs on Mathematical
Physics

2006 247 x 174 mm 398pp
58 line diagrams
978-0-521-84761-2 HB £70.00

NEW IN PAPERBACK
2 VOLUME SET

String Theory

Joseph Polchinski
University of California, Santa Barbara

Now in paperback, an up-to-

date, comprehensive account of
supersymmetric strings; for graduate
students and researchers.

'Polchinski is a major contributor to
the exciting developments that have
revolutionised our understanding

of string theory during the past

four years; he is also an exemplary
teacher, as Steven Weinberg attests
in his foreword. He has produced an
outstanding two-volume text, with
numerous exercises accompanying
each chapter. It is destined to become
a classic ... magnificent.'

David Bailin, The Times Higher Education
Supplement

Contents: Volume I: 1. A first look at
strings; 2. Conformal field theory; 3. The
Polyakov path integral; 4. The string
spectrum; 5. The string S-matrix; 6. Tree
level amplitudes; 7. One loop amplitudes;
8. Toroidal compactification and T-duality;
9. Higher order amplitudes; Appendix

A. A short course on path integrals;
References; Glossary; Index. Volume
2:10. Type | and type Il superstrings;

11. The heterototic string; 12. Superstring
interactions; 13. D-branes; 14. Strings at
strong coupling; 15. Advanced conformal
field theory; 16. Orbifolds; 17. Calabi-Yau
compactification; 18. Spacetime physics;
19. Advanced topics; Appendix B. Spinors
and SUSY in various dimensions; References;
Glossary; Index.

Cambridge Monographs on Mathematical
Physics

2005 247 x 174 mm 976pp

66 line diagrams 12 tables 196 exercises
978-0-521-67229-0 2 Volume Set £52.00

ALSO AVAILABLE SEPARATELY
String Theory

Volume 1: An Introduction to the Bosonic
String

Joseph Polchinski

University of California, Santa Barbara

... this is an impressive book. It

is notable for its consistent line of
development and the clarity and
insight with which topics are treated
... Itiis hard to think of a better text in
an advanced graduate area, and it is
rare to have one written by a master
of the subject. It is worth pointing
out that the book also contains



a collection of useful problems, a
glossary, and an unusually complete
index.’

Physics Today

Cambridge Monographs on Mathematical
Physics

2005 247 x 174 mm 422pp

51 line diagrams 103 exercises
978-0-521-67227-6 PB £27.99

String Theory
Volume 2: Superstring Theory and Beyond

Joseph Polchinski
University of California, Santa Barbara

‘The present volume succeeds in
giving a detailed yet comprehensive
account of our current knowledge

of superstring dynamics. The topics
covered range from the basic
construction of the theories to the
most recent discoveries on their
non-perturbative behaviour. The
discussion is remarkably self-
contained (the volume even contains
a useful appendix on spinors and
supersymmetry in several dimensions),
and thus may serve as an introduction
to the subject, and as an excellent
reference for researchers in the field.'
Mathematical Reviews

Cambridge Monographs on Mathematical
Physics

2005 247 x 174 mm 552pp

15 line diagrams 12 tables 93 exercises
978-0-521-67228-3 PB £27.99

NEW IN PAPERBACK
3 VOLUME SET

The Quantum Theory
of Fields

Steven Weinberg
University of Texas, Austin

Comprehensive introduction to quantum
field theory by Nobel Laureate Steven
Weinberg, now available in paperback.

‘For over twenty years there has

been no good modern textbook on
the subject. For all that time, Steven
Weinberg has been promising to write
one. That he has finally done it ... is
cause for celebration among those
who try to teach and try to learn the
subject. Weinberg’s book is for serious
students of field theory.’

Howard Georgi, Science

Contents: Volume [: 1. Historical
introduction; 2. Relativistic quantum
mechanics; 3. Scattering theory;
4.The cluster decomposition principle;
5. Quantum fields and antiparticles;
6. The Feynman rules; 7. The canonical

formalism; 8. Massless particles:
electrodynamics; 9. Path integral
methods; 10. Nonperturbative methods;
11. One-loop radiative corrections in
quantum electrodynamics; 12. General
renormalization theory; 13. Infrared
effects; 14. Bound states in external
fields. Volume I1: 15. Non-Abelian gauge
theories; 16. External field methods;

17. Renormalization of gauge theories;
18. Renormalization group methods;

19. Spontaneously broken global
symmetries; 20. Operator product
expansions; 21. Spontaneous breaking

of gauge symmetries; 22. Anomalies;

23. Topological complications; Subject index;
Author index. Volume ll: 24. Historical
introduction; 25. Supersymmetry algebras;
26. Supersymmetric field theories;

27. Supersymmetric gauge theories;

28. Supersymmetric versions of the
standard model; 29. Beyond perturbation
theory; 30. Supergraphs; 31. Supergravity;
32. Supersymmetry in higher dimensions;
Author index; Subject index.

2005 253 x 177 mm 1600pp
978-0-521-67056-2 3 volume set £80.00

ALSO AVAILABLE SEPARATELY

The Quantum Theory
of Fields

Volume 1: Foundations

Steven Weinberg
University of Texas, Austin

‘... an impressively lucid and thorough
presentation of the subject ...
Weinberg manages to present difficult
topics with richness of meaning and
marvellous clarity. Full of valuable
insights, his treatise is sure to

become a classic, doing for quantum
field theory what Dirac’s Quantum
Mechanics did for quantum mechanics.
| eagerly await the publication of the
second volume.’

S. S. Schweber, Nature

2005 253 x 177 mm 636pp
33 line diagrams 2 tables 70 exercises
978-0-521-67053-1 PB £27.99

The Quantum Theory
of Fields

Volume 2: Modern Applications

Steven Weinberg
University of Texas, Austin

‘Weinberg's Modern Applications
goes to the boundaries of our present
understanding of field theory. It is
unmatched by any other book on
quantum field theory for its depth,
generality and definitive character,

Theoretical and Mathematical Physics

and it will be an essential reference
for serious students and researchers in
elementary particle physics.’

0.W. Greenberg, Physics Today

2005 253x 177 mm 512pp
14 line diagrams 50 exercises
978-0-521-67054-8 PB £27.99

The Quantum Theory
of Fields

Volume 3: Supersymmetry

Steven Weinberg
University of Texas, Austin

‘Weinberg is of course one of the
creators of modern quantum field
theory, as well as of its physical
culmination, the standard model of
all (nongravitational) interactions.
Itis ... very timely that this latest
part of his monograph, devoted to
supersymmetry and supergravity,

has just appeared. As a text, it has
been pretested by Weinberg for a
freestanding one-year graduate
course; as a clear organizing reference
to this extremely vast field, it will
help the experts as well ... Weinberg's
style of presentation is as clear and
meticulous as in his previous works.’
Stanley Deser, Journal of General Relativity and
Gravitation

2005 253 x 177 mm 442pp 8 line diagrams
1 table 40 exercises
978-0-521-67055-5 PB £27.99

GRADUATE TEXTBOOK

A Course in Modern

Mathematical Physics
Groups, Hilbert Space and
Differential Geometry

Peter Szekeres
University of Adelaide

Textbook providing an introduction to
the major mathematical structures used
in physics today.

‘This is a beautifully crafted book. ...
Peter Szekeres presents in the most
elegant and compelling manner a
magnificent overview of how classic
areas such as algebra, topology, vector
spaces and differential geometry form
a consistent and unified language
that has enabled us to develop a
description of the physical world
reaching a truly profound level of
comprehension. ... Szekeres's style

is clear, thorough and immensely
readable. His selection of topics
concentrates on areas where a fully
developed rigorous mathematical
exposition is possible. ... One cannot
help but be slightly awed by the

Visit our website at www.cambridge.org @) ———
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Fundamentals

Theoretical and Mathematical Physics / Plasma Physics

beauty and the capability with which
seemingly abstract concepts, often
developed in the realms of pure
mathematics, turn out to be applicable
... l recommend that you get hold

of this book for yourself or for your
library.

Times Higher Education Supplement

Contents: Preface; 1. Sets and
structures; 2. Groups; 3. Vector spaces;
4. Linear operators and matrices;

5. Inner product spaces; 6. Algebras;
7.Tensors; 8. Exterior algebra; 9. Special
relativity; 10. Topology; 11. Measure
theory and integration; 12. Distributions;
13. Hilbert space; 14. Quantum theory;
15. Differential geometry; 16. Differentiable
forms; 17. Integration on manifolds;

18. Connections and curvature; 19. Lie
groups and lie algebras.

2004 247 x 174 mm 616pp

48 line diagrams 341 exercises
978-0-521-82960-1 HB £45.00

GRADUATE TEXTBOOK

A First Course in
String Theory

Barton Zwiebach
Massachusetts Institute of Technology

Accessible introduction to string theory
for advanced undergraduate and
graduate students.

Advance praise:

‘A refreshingly different approach to
string theory that requires remarkably
little previous knowledge of quantum
theory or relativity. This highlights
fundamental features of the theory
that make it so radically different
from theories based on point-like
particles. This book makes the

subject amenable to undergraduates
but it will also appeal greatly to
beginning researchers who may

be overwhelmed by the standard
textbooks. Furthermore, all of this is
accomplished with great elegance in a
single volume.’

Professor Michael Green, University of
Cambridge

Contents: Part I. Basics: 1. A brief
introduction; 2. Special relativity and extra
dimensions; 3. Electromagnetism and
gravitation; 4. Non-relativistic strings; 5. The
relativistic point particle; 6. Relativistic
strings; 7. String parameterization and
motion; 8. World-sheet currents; 9. Light-
cone relativistic strings; 10. Light-cone
fields and particles; 11. Relativistic
quantum particles; 12. Quantum open
strings; 13. Quantum closed strings;

Part 1. Developments: 14. D-branes and
gauge fields; 15. String charge, electric
charge, and particle physics; 16. String

thermodynamics and black holes; 17.T-
duality of closed strings; 18. T-duality of
open strings; 19. Electromagnetic fields on
D-branes; 20. Nonlinear electrodynamics;
21. Covariant string quantization;

22. Interactions and Riemann surfaces;
23. Loop amplitudes in string theory;
References; Index.

2004 247 x 174 mm  578pp

105 line diagrams 8 tables 156 exercises
978-0-521-83143-7 HB £40.00

GRADUATE TEXTBOOK

Bayesian Logical
Data Analysis for the

Physical Sciences
A Comparative Approach with
Mathematica Support

P. C. Gregory
University of British Columbia, Vancouver

Provides an understanding of Bayesian
methods for scientists and engineers.
Examples and Mathematica support.

Contents: 1. Role of probability theory

in science; 2. Probability theory as
extended logic; 3. The how-to of Bayesian
inference; 4. Assigning probabilities;

5. Frequentist statistical inference; 6. What
is a statistic?; 7. Frequentist hypothesis
testing; 8. Maximum entropy probabilities;
9. Bayesian inference (Gaussian errors);
10. Linear model fitting (Gaussian errors);
11. Nonlinear model fitting; 12. Markov
Chain Monte Carlo; 13. Bayesian spectral
analysis; 14. Bayesian inference (Poisson
sampling); Appendix A. Singular value
decomposition; Appendix B. Discrete Fourier
Transform; Appendix C. Difference in two
samples; Appendix D. Poisson ON/OFF
details; Appendix E. Multivariate Gaussian
from maximum entropy.

2005 247 x 174 mm 486pp

128 line diagrams 4 half-tones 74 exercises
132 figures

978-0-521-84150-4 HB £45.00

Plasma Physics

GRADUATE TEXTBOOK

Fundamentals of

Plasma Physics

Paul M. Bellan

California Institute of Technology

This rigorous explanation of plasmas is
relevant to diverse plasma applications.
More thorough than previous texts, it
exploits new powerful techniques to
develop deeper insights into plasma
behavior. Written for advanced students,
it explores a host of essential and

advanced topics while emphasizing the
fundamentals that apply to all plasmas.

Contents: Preface; 1. Basic concepts;

2. The Vlasov, two-fluid, and MHD models
of plasma dynamics; 3. Motion of a single
plasma particle; 4. Elementary plasma
waves; 5. Streaming instabilities and

the Landau problem; 6. Cold plasma

waves in a magnetized plasma; 7. Waves

in inhomogeneous plasmas and wave
energy relations; 8. Vlasov theory of warm
electrostatic waves in a magnetized plasma;
9. MHD equilibria; 10. Stability of static
MHD equilibria; 11. Magnetic helicity
interpreted and Woltjer-Taylor relaxation;
12. Magnetic reconnection; 13. Fokker-
Planck theory of collisions; 14. Wave-particle
nonlinearities; 15. Wave-wave nonlinearities;
16. Non-neutral plasmas; 17. Dusty
plasmas; Appendix A. Intuitive method

for vector calculus identities; Appendix B.
Vector calculus in orthogonal curvilinear
coordinates; Appendix C. Frequently

used physical constants and formulae;
Bibliography; References; Index.

2006 247 x 174 mm 628pp 110 exercises
101 figures

978-0-521-82116-2 HB £45.00

Reconnection of

Magnetic Fields
Magnetohydrodynamics

and Collisionless Theory and
Observations

Edited by Joachim Birn

Los Alamos National Laboratory

and Eric Priest

University of St Andrews, Scotland

Edited by, and with contributions from
leading scientists in the field, this book
provides a comprehensive overview of
recent theoretical and observational
findings concerning the physics of the
reconnection of plasmas. It is intended
for researchers and graduate students
interested in the dynamics of plasmas.
2006 247 x 174 mm  360pp

50 line diagrams 13 colour plates

978-0-521-85420-7 HB £75.00
Publication December 2006

Plasma Physics and
Fusion Energy

Jeff Freidberg

Massachusetts Institute of Technology
Graduate textbook on plasma physics
for courses in applied physics and
nuclear engineering.

Contents: Part 1. Fusion Power: 1. Fusion
and world energy; 2. The fusion reaction;
3. Fusion power generation; 4. Power
balance in a fusion reactor; 5. Design of a
simple magnetic fusion reactor; 6. Overview



of magnetic fusion; 7. Definition of fusion
plasma; 8. Single particle motion in a
plasma — guiding center theory; 9. Single
particle motion — Coulomb collisions; 10. A
self consistent two-fluid model; 11. MHD
— macroscopic equilibrium; 12. MHD

— macroscopic stability; 13. Magnetic
fusion concepts; 14. Transport; 15. Heating
and current drive; 16. The future of fusion
research; Index.

2007 247 x 174 mm 668pp

134 line diagrams 124 half-tones

100 exercises

978-0-521-85107-7 HB c. £75.00
Publication February 2007

GRADUATE TEXTBOOK

Physics of Space

Plasma Activity

Karl Schindler
Ruhr-Universitat, Bochum, Germany

This book provides a coherent and
detailed treatment of the physical
background of large plasma eruptions
in space and provides the background
necessary for dealing with space plasma
activity. This will form a fascinating
reference for graduate students and
academic researchers in the fields of
astrophysics and plasma physics.

Contents: 1. Introduction; Part 1. Setting
the Scene: 2. Sites of activity; 3. Plasma
models; Part Il. Quiescence: 4. Introduction;
5. Magnetohydrodynamic states; 6. Particle
picture of steady states; 7. A unified

theory of steady states; 8. Quasistatic
evolution and thin current sheets (TCS);
Part I1l. Dynamics: 9. Non-ideal effects;

10. Selected macroinstabilities; 11. Magnetic
reconnection; 12. Aspects of bifurcation and
nonlinear dynamics; Part IV. Applications:
13. Magnetospheric activity; 14. Models

of solar activity; 15. Discussion; Appendix

1. Unified theory: details and derivations;
Appendix 2. Variational principle for
collisionless plasmas; Appendix 3. Symbols
and fundamental constants; Index.

2006 247 x 174 mm 522pp

88 line diagrams 45 half-tones
978-0-521-85897-7 HB £45.00

Plasma Physics / Cosmology, Relativity and Gravitation 11

GRADUATE TEXTBOOK

Introduction to

Plasma Physics

With Space and Laboratory
Applications

D. A. Gurnett

University of lowa

and A. Bhattacharjee

University of lowa

Advanced undergraduate/beginning
graduate text on space and laboratory
plasma physics.

‘... [an] engaging text, clear and
accessible ... Highly intuitive
explanations get right to the point,
and careful derivations often include
sophisticated yet concise discussions
of subtleties. ... Some complex topics
are described so clearly that they
make the reader feel really smart.’
American Journal of Physics

Contents: 1. Introduction; 2. Characteristic
parameters of a plasma; 3. Single particle
motions; 4. Waves in a cold plasma;

5. Kinetic theory and the moment
equations; 6. Magnetohydrodynamics;

7. Discontinuities and shock waves;

8. Electrostatic waves in a hot
unmagnetized plasma; 9. Waves in a hot
magnetized plasma; 10. Nonlinear effects;
11. Collisional processes.

2005 247 x 174 mm 462pp

201 line diagrams 13 half-tones 3 tables
91 exercises

978-0-521-36483-6 HB £90.00
978-0-521-36730-1 PB £45.00

Cosmology,
Relativity and
Gravitation

TEXTBOOK

Principles of
Astrophysical Fluid
Dynamics

C. J. Clarke

University of Cambridge

and R. F. Carswell

University of Cambridge

This comprehensive textbook
introduces the necessary fluid dynamics
to understand a wide range of
astronomical phenomena. The authors
introduce the fundamental equations,
supplemented by explanatory text, and
emphasise the observable phenomena
that rely on these processes. It will

be used by final year undergraduate
and starting graduate students of
astrophysics.

Contents: 1. Introduction to concepts;

2. The fluid equations; 3. Gravitation;

4. The energy equation, 5. Hydrostatic
equilibrium; 6. Propagation of sound
waves; 7. Supersonic flows; 8. Blast

waves; 9. Bernoulli's equation; 10. Fluid
instabilities; 11. Viscous flows; 12. Accretion
disks in astrophysics; 13. Plasmas; Appendix
1. Equations in curvilinear coordinates;
Appendix 2. Exercises; Bibliography; Index.
2007 247 x 174 mm  240pp

40 line diagrams 10 half-tones 56 exercises
978-0-521-85331-6 HB c. £35.00
Publication March 2007

GRADUATE TEXTBOOK

Astrophysical Flows
James E. Pringle
University of Cambridge

and Andrew King
University of Leicester

Developed from a course in
astrophysical fluid dynamics, this new
graduate textbook provides a basic
understanding of the fluid dynamical
processes relevant to astrophysics.
Covering topics including wave
propagation, shocks, spherical flows and
stellar oscillations, this book is suitable
for graduate students in astrophysics,
physics and applied mathematics.

Contents: 1. The basic fluid equations;

2. Compressible media; 3. Spherically
symmetric flows; 4. Stellar models and
stellar oscillations; 5. Stellar oscillations

— waves in stratified media; 6. Damping and
excitation of stellar oscillations; 7. Magnetic
instability in a static atmosphere; 8. Thermal
instabilities; 9. Gravitational instability;

10. Linear shear flows; 11. Rotating flows;
12. Circular shear flow with self-gravity;

13. Modes in rotating stars; 14. Cylindrical
shear flow — non-axisymmetric instability;
References; Index.

2007 247 x 174 mm  256pp

16 line diagrams 1 half-tone 40 exercises
978-0-521-86936-2 HB c. £45.00
Publication January 2007

TEXTBOOK

Space-Time, Relativity,
and Cosmology

Jose Wudka

University of California, Riverside

This textbook provides a historical
introduction to modern relativistic
cosmology for first year undergraduates
and non-science majors undertaking a
physics course. The topics are presented

For regular email alerts visit www.cambridge.org/alerts @ ———
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non-mathematically, with the emphasis
on the underlying ideas. The tests and
supporting experimental evidence are
explained together with their predictions
and their confirmation.

Contents: 1. The scientific method; 2. From
antiquity to Aristotle; 3. From the Middle
Ages to Heliocentrism; 4. Galileo and
Newton; 5. The clouds gather; 6. The special
theory of relativity; 7. The general theory of
relativity; 8. The relativistic universe; 9. The
lives of a star; Bibliography; Index.

2006 246 x 189 mm 330pp 105 half-tones
978-0-521-82280-0 HB £30.00

TEXTBOOK

General Relativity

An Introduction for Physicists
M. P. Hobson

University of Cambridge

G. P. Efstathiou

University of Cambridge

and A. N. Lasenby
University of Cambridge

Written for advanced undergraduate
and graduate students, this is a clear
mathematical introduction to Einstein’s
theory of general relativity and its
physical applications. Concentrating on
the theory's physical consequences, this
approachable textbook contains over
300 exercises to illuminate and extend
the discussion.

Contents: 1. The spacetime of special
relativity; 2. Manifolds and coordinates;
3. Vector calculus on manifolds; 4. Tensor
calculus on manifolds; 5. Special relativity
revisited; 6. Electromagnetism; 7. The
equivalence principle and spacetime
curvature; 8. The gravitational field
equations; 9. The Schwarzschild
geometry; 10. Experimental tests of
general relativity; 11. Schwarzschild black
holes; 12. Further spherically-symmetric
geometries; 13. The Kerr geometry; 14. The
Friedmann-Robertson-Walker geometry;
15. Cosmological models; 16. Inflationary
cosmology; 17. Linearised general relativity;
18. Gravitational waves; 19. A variational
approach to general relativity.

2006 247 x 174 mm 590pp

85 line diagrams 9 half-tones 8 tables
368 exercises

978-0-521-82951-9 HB £40.00

Universe or

Multiverse?

Edited by Bernard Carr

Queen Mary, University of London

Physicists argue from different
perspectives for and against the idea of
the existence of multiple universes.

Contributors: Bernard Carr, Steven
Weinberg, Frank Wilczek, Martin J.
Rees, S. W. Hawking, Max Tegmark,
Andrei Linde, Alexander Vilenkin, James
D. Bjorken, Renata Kallosh, Savas
Dimopoulos, Scott Thomas, Craig J.
Hogan, John F. Donoghue, Leonard
Susskind, V. F. Mukhanov, James. B.
Hartle, Brandon Carter, Lee Smolin,
Anthony Aguirre, George Ellis, Don N.
Page, Nick Bostrom, William R. Stoeger,
Robbins Collins, John D. Barrow, Paul
Davies

2007 247 x 174 mm 500pp

29 line diagrams 16 half-tones 45 figures
978-0-521-84841-1 HB c. £45.00
Publication June 2007

Handbook of Space
Astronomy and
Astrophysics

Third edition

Martin V. Zombeck

Fully updated and including data

from space-based observations, this
Third Edition is a comprehensive
compilation of the facts and figures
relevant to astronomy and astrophysics.
As well as a vast number of tables,
graphs, diagrams and formulae it also
includes a comprehensive index and
bibliography, allowing readers to easily
find the information they require. The
book contains information covering a
diverse range of topics in addition to
astronomy and astrophysics, including
atomic physics, nuclear physics, relativity,
plasma physics, electromagnetism,
mathematics, probability and statistics,
and geophysics. This handbook contains
the most frequently used information

in modern astrophysics, and will be

an essential reference for graduate
students, researchers and professionals
working in astronomy and the space
sciences. A website with links to
extensive supplementary information
and databases can be found at www.
cambridge.org/9780521782425.

2006 247 x 174 mm  784pp

309 line diagrams 29 half-tones 247 tables
978-0-521-78242-5 HB £50.00

GRADUATE TEXTBOOK

Physical Foundations

of Cosmology

Viatcheslav Mukhanov
Ludwig-Maximilians-Universitat Munchen

Textbook in cosmology covering
established and speculative research
for advanced students of physics and
astrophysics.

‘Mukhanov has written a superb
book, which is distinguished by its
willingness to dig into technical
details that are often skipped or
simplified in other treatments...

a wonderful contribution to the
cosmological literature.’

John Peacock

Contents: Part I. Homogeneous Isotropic
Universe: 1. Kinematics and dynamics of
an expanding universe; 2. Propagation of
light and horizons; 3. The hot universe;
4.The very early universe; 5. Inflation I:
homogeneous limit; Part Il. Inhomogeneous
Universe: 6. Gravitational instability

in Newtonian theory; 7. Gravitational
instability in general relativity; 8. Inflation
II: origin of the primordial inhomogeneities;
9. Cosmic microwave background
anisotropies; 10. Bibliography.

2005 247 x 174 mm 442pp

80 line diagrams 5 half-tones
978-0-521-56398-7 HB £40.00

TEXTBOOK
Special Relativity

From Einstein to Strings
Patricia M. Schwarz

and John H. Schwarz
California Institute of Technology

Thorough and pedagogical introduction
to special relativity and related topics,
with companion CD-ROM.

'This well-written book will be
extremely helpful for physics students
who wish to go beyond what is most
commonly taught and to delve more
deeply into special relativity, for its
own sake or as a starting point for
understanding general relativity and
gravitation. The authors treat many
modern topics in addition to the
classical material.’

Professor Edward Witten,Princeton Institute for
Advanced Study

Contents: Preface; Part I. Fundamentals:
1. From Pythagoras to spacetime geometry;
2. Light surprises everyone; 3. Elements

of spacetime geometry; 4. Mechanics in
spacetime; 5. Spacetime physics of fields;

6. Causality and relativity; Part 1. Advanced
Topics: 7. When quantum mechanics and



relativity collide; 8. Group theory and
relativity; 9. Supersymmetry and superspace;
10. Looking onward; Appendix 1. Where do
equations of motion come from?; Appendix
2. Basic group theory; Appendix 3. Lie
groups and Lie algebras; Appendix 4. The
structure of super Lie algebras; References;
Index.

2004 247 x 174 mm  388pp

39 line diagrams 2 tables 144 exercises
978-0-521-81260-3 HB £38.00

The Three-Body

Problem
Mauri Valtonen
University of Turku, Finland

and Hannu Karttunen
University of Turku, Finland

The book surveys statistical and
perturbation methods for the solution
of the general three body problem,
providing solutions based on combining
orbit calculations with semi-analytic
methods for the first time. This book is
essential reading for students in this
rapidly expanding field.

Contents: 1. Astrophysics and three-
body problem; 2. Newtonian mechanics;
3. Two-body problem; 4. Hamiltonian
mechanics; 5. The planar restricted circular
three body problem and other special
cases; 6. Three-body scattering; 7. Escape
in the general three body problem;

8. Scattering and capture in the general
problem; 9. Perturbations in hierarchical
systems; 10. Perurbations in strong three-
body encounters; 11. Some astrophysical
problems.

2006 247 x 174 mm 356pp

85 line diagrams 96 exercises 85 figures
978-0-521-85224-1 HB £47.00

Quantum Gravity

Carlo Rovelli
Centre de Physique Théorique, Marseille

Book presenting the loop and spinfoam
approach to quantum gravity, for
graduates and reserachers.

‘In spite of its sociological success
string theory is still far from a
solution of the problem of quantum
gravity which should be considered
as wide open. The book of Carlo
Rovelli provides the basis, both at the
technical and the conceptual level, for
research in this fundamental problem
of physics. The basic issues are

clearly and deeply analyzed without
any dogmatic stand and with great
freedom of thoughts resulting in an

Cosmology, Relativity and Gravitation / Quantum Physics

unvaluable opportunity to learn and
think for both mathematicians and
physicists.’

Alain Connes is currently a Professor at the
College de France, I.H.E.S. and Vanderbilt
University

Contents: Preface; Acknowledgements;
Terminology and notation;

Part 1. Relativistic Foundations: 1. General
relativity; 2. General relativity; 3. Relativistic
mechanics; 4. Hamiltonian general relativity;
5. Quantum mechanics; Part Il. Loop
Quantum Gravity; 6. Quantum space;

7. Quantum spacetime: the Hamiltonian
operator; 8. Matter; 9. Applications;

10. Quantum spacetime: spinfoams;

11. Discussion; Part Ill. Appendices: A.
Mathematical appendices; B. History; C. On
method and truth; References.

Cambridge Monographs on Mathematical
Physics

2004 247 x 174 mm 480pp
34 line diagrams 5 tables
978-0-521-83733-0 HB £50.00

Quantum
Physics

GRADUATE TEXTBOOK

A Short Introduction to
Quantum Information
and Quantum

Computation

Michel Le Bellac

Université de Nice, Sophia Antipolis

This book provides an introduction to
the subject of quantum information
and computation. Aimed at physical
science undergraduates, it journeys
from quantum mechanics, through to
quantum computation, before finishing
with the implementation of quantum
computers. The book supplies many
short exercises to aid self study. Answers
for instructors are available.

Contents: 1. Introduction; 2. What is a
qubit?; 3. Manipulating qubits; 4. Quantum
correlations; 5. Introduction to quantum
computing; 6. Physical realizations;

7. Quantum information; References; Index.
2006 247 x 174 mm 178pp

45 line diagrams
978-0-521-86056-7 HB £30.00

TEXTBOOK

Quantum Physics

Michel Le Bellac
Université de Nice, Sophia Antipolis

In this textbook for a modern course

on quantum physics for advanced
undergraduate and graduate students,
Le Bellac uses an original approach
which relies primarily on an algebraic
treatment and symmetry principles. In
addition to standard topics the reader is
introduced to more recent developments
at an early stage.

Review for the French edition:

‘This new text comes closest to the
contemporary heart of the discipline
and | cannot recommend it strongly
enough to everyone interested in
quantum mechanics, and especially
students and teachers ... this text is
the best one available for a course
designed to expose students to the
role played by quantum mechanics in
today’s world.’

Edouard Brézin, Bulletin de la Société Francaise
de Physique

Contents: 1. Introduction; 2. Mathematics
of quantum mechanics I finite dimension;
3. Polarization: photons and spin 1/2
particles; 4. Postulates of quantum
mechanics; 5. Systems with a finite
number of levels; 6. Entangled states;

7. Mathematics of quantum mechanics

II: infinite dimension; 8. Symmetries in
quantum physics; 9. Wave mechanics;

10. Angular momentum; 11. The harmonic
oscillator; 12. Elementary scattering theory;
13. Identical particles; 14. Atomic physics;
15. Open quantum systems; Appendices;
References.

2006 247 x 174 mm 606pp

127 line diagrams 7 half-tones 4 tables

130 exercises

978-0-521-85277-7 HB £45.00

GRADUATE TEXTBOOK

Quantum Computation
and Quantum

Information

Michael A. Nielsen

University of Queensland

and Isaac L. Chuang

Massachusetts Institute of Technology
First-ever comprehensive introduction
to the major new subject of quantum
computing and quantum information.

‘... Although the field of quantum
information and computation is
evolving rapidly, this book was written
just after the basic algorithmic and
physical tools of the field had reached

Visit our website at www.cambridge.org @ ———
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Quantum Physics / Mathematical Methods and Computational Physics

a standard form. and so the text
contains essentially all of the material
that might be covered in a course on
quantum information. | used it as a
textbook for an introductory course in
quantum computation at my institute.
At the end of the term, the class was
polled on various aspects of the book.
The response was uniformly positive
... A rigorous, comprehensive text

on quantum information is timely ...
Quantum Computation and Quantum
Information is a must-read for the
generation of budding quantum-
mechanical engineers who will build
the technologies of the future.’

Seth Lloyd, Nature

Contents: Preface; Acknowledgement;
Nomenclature and notation;

Part I. Fundamental Concepts:

1. Introduction and overview; 2. Introduction
to quantum mechanics; 3. Introduction

to computer science; Part Il. Quantum
Computation: 4. Quantum circuits;

5. The quantum Fourier transform and its
applications; 6. Quantum search algorithms;
7. Quantum computers: physical realisation;
Part I1l. Quantum Information: 8. Quantum
noise, open quantum systems, and quantum
operations; 9. Distance measurement for
quantum information; 10. Quantum error-
correction; 11. Entropy and information;

12. Quantum information theory; Appendix
A. Notes on basic probability theory;
Appendix B. Group theory; Appendix C.
Approximating quantum gates: the Sélvay-
Kitaev theorem; Appendix D. Number theory;
Appendix E. Public-key cryptography and
the RSA cryptosystem; Appendix F. Proof of
Lieb’s theorem; References; Index.
Cambridge Series on Information and the
Natural Sciences

2000 247 x 174 mm 702pp

91 line diagrams 10 tables
978-0-521-63235-5 HB £90.00
978-0-521-63503-5 PB £45.00

Problems and
Solutions in Quantum
Mechanics

Kyriakos Tamvakis

University of loannina, Greece

A collection of solved problems
corresponding to topics in
undergraduate and graduate Quantum
Mechanics courses.

Contents: 1. Wave functions; 2. The

free particle; 3. Simple potentials; 4. The
harmonic oscillator; 5. Angular momentum;
6. Quantum behaviour; 7. General motion;
8. Many particle systems; 9. Approximation
methods; 10. Scattering.

2005 247 x 174 mm 342pp

45 line diagrams

978-0-521-84087-3 HB £70.00
978-0-521-60057-6 PB £31.99

The New Quantum

Universe

Second edition

Tony Hey

University of Southampton

and Patrick Walters

University of Wales, Swansea

Introduction to quantum physics for the
general reader.

2003 246 x 189 mm 374pp

86 line diagrams 167 half-tones

978-0-521-56418-2 HB £55.00
978-0-521-56457-1 PB £23.99

Quantum
Cryptography and
Secret-Key Distillation
Gilles Van Assche

University of Brussels, Center for Quantum
Information and Communication

This self-contained text introduces the
principles and techniques of quantum
cryptography, with specific focus on
secret-key distillation. With its blend of
fundamental theory, implementation
techniques, and details of recent
protocols, this book will be of interest
to graduate students, researchers, and
practitioners in electrical engineering,
physics, and computer science.

2006 247 x 174 mm 276pp 38 figures
978-0-521-86485-5 HB £45.00

Mathematical
Methods and
Computational
Physics

GRADUATE TEXTBOOK

Computational Physics
Second edition

J. M. Thijssen
Technische Universiteit Delft, The Netherlands

This new edition has been fully updated
with several new sections and chapters.
It covers many different computational
methodologies and will interest
graduate students and researchers

in theoretical, computational and
experimental physics with a background
in elementary programming, numerical
analysis, and field theory, condensed
matter theory and statistical physics.

'The growing importance of
computational physics to physics
research as a whole will depend

not only on increasingly powerful
computers, but also on the continuing
development of algorithms and
numerical techniques for putting
these machines to use. Furthermore,
physics departments will need to
augment their curricula to provide
students with the skills needed to
perform research using computers

... In Computational Physics, Joseph
M. Thijssen has produced a book

that is well suited to meeting these
needs ... This book makes it easier to
approach a new topic and encourages
the reader to consider a modular
approach when writing programs.”’
Physics Today

Contents: 1. Introduction; 2. Quantum
scattering with a spherically symmetric
potential; 3. The variational method for
the Schrédinger equation; 4. The Hartree-
Fock method; 5. Density functional theory;
6. Solving the Schrédinger equation in
periodic solids; 7. Classical equilibrium
statistical mechanics; 8. Molecular dynamics
simulations; 9. Quantum molecular
dynamics; 10. The Monte Carlo method;
11. Transfer matrix and diagonalisation

of spin chains; 12. Quantum Monte

Carlo methods; 13. The infinite element
method for partial differential equations;
14. The lattice Boltzmann method for fluid



dynamics; 15. Computational methods for
|attice field theories; 16. High performance
computing and parallelism; Appendix A.
Numerical methods; Appendix B. Random
number generators; References; Index.
2007 247 x 174 mm 752pp

80 line diagrams 10 half-tones 72 exercises
978-0-521-83346-2 HB . £45.00
Publication March 2007

GRADUATE TEXTBOOK

An Introduction to

Computational Physics
Second edition

Tao Pang

University of Nevada, Las Vegas

This advanced textbook, updated and
revised for its second edition, provides
an introduction to the methods and
tools of computational physics, and
offers an overview of recent progress in
scientific computing. Important concepts
are illustrated with relevant step-by-step
examples, including program listings in
JavaTM and exercises.

Contents: 1. Introduction; 2. Approximation
of a function; 3. Numerical calculus;

4. Ordinary differential equations;

5. Numerical methods for matrices;

6. Spectral analysis; 7. Partial differential
equations; 8. Molecular dynamics
simulations; 9. Modeling continuous
systems; 10. Monte Carlo simulations;

11. Genetic algorithm and programming;
12. Numerical renormalization; References.
2006 246 x 189 mm 402pp

37 line diagrams 5 half-tones 3 tables

169 exercises
978-0-521-82569-6 HB £38.00

TEXTBOOK

Introductory

Computational Physics
Andi Klein

Los Alamos National Laboratory

and Alexander Godunov

Old Dominion University, Virginia

An up-to-date, broad scope textbook
suitable for undergraduates starting
on computational physics courses.

It shows how to use computers to
solve mathematical problems in
physics and teaches a variety of
numerical approaches. It includes
exercises, examples of programs and

Mathematical Methods and Computational Physics

online resources at www.cambridge.
0rg/0521828627.

Contents: 1. Introduction; 2. Basics;

3. Short introduction to Linux;

4. Interpolation [; 5. Interpolation II;

6. Taking derivatives; 7. Numerical
integration; 8. Solution of nonlinear
equations; 9. Differential equations,

10. Matrices; 11. Random processes and
Monte Carlo simulation; A. The ROOT
system; B. Free scientific libraries; C.
FORTRAN and C++; D. Program listings.
2006 246 x 189 mm 146pp 9 line diagrams
32 half-tones

978-0-521-82862-8 HB £30.00

THIRD EDITION SET
TEXTBOOK

Mathematical Methods
for Physics and
Engineering

Ken F. Riley

University of Cambridge

Mike P. Hobson

University of Cambridge

and Stephen J. Bence

This set consists of the third edition of
this highly acclaimed undergraduate
textbook with more than 800 problems,
and its solutions manual containing
complete worked solutions to half

of them. The remaining exercises are
intended for unaided homework; full
solutions are available to instructors.

From reviews of previous editions:
'... a great scientific textbook. It is a
tour de force ... to write mathematical
sections that are both complete and
at an appropriate academic level. The
authors have clearly succeeded in this
challenge, making this a remarkable
pedagogical book ... The choice of
exercises is excellent and possibly the
best feature of the book. In summary,
this textbook is a great reference at
undergraduate levels, particularly for
those who like to teach or learn using
lots of examples and exercises.’

R. Botet, European Journal of Physics

2006 247 x 174 mm 1910pp
261 line diagrams 820 exercises
978-0-521-68339-5 Third Edition Set £45.00

ALSO AVAILABLE SEPARATELY

Mathematical Methods
for Physics and
Engineering

A Comprehensive Guide

Third edition

K. F. Riley

University of Cambridge

M. P. Hobson

University of Cambridge

and S. J. Bence

This highly acclaimed undergraduate
textbook teaches all the mathematics for
undergraduate courses in the physical
sciences. Containing over 800 exercises,
half come with hints and answers and,
in a separate manual, complete worked
solutions. The remaining exercises are
intended for unaided homework; full
solutions are available to instructors.

Contents: Prefaces; 1. Preliminary algebra;
2. Preliminary calculus; 3. Complex numbers
and hyperbolic functions; 4. Series and
limits; 5. Partial differentiation; 6. Multiple
integrals; 7. Vector algebra; 8. Matrices
and vector spaces; 9. Normal modes;

10. Vector calculus; 11. Line, surface

and volume integrals; 12. Fourier series;
13. Integral transforms; 14. First-order
ordinary differential equations; 15. Higher-
order ordinary differential equations;

16. Series solutions of ordinary differential
equations; 17. Eigenfunction methods for
differential equations; 18. Special functions;
19. Quantum operators; 20. Partial
differential equations: general and
particular; 21. Partial differential equations:
separation of variables; 22. Calculus

of variations; 23. Integral equations;

24. Complex variables; 25. Application

of complex variables; 26. Tensors;

27. Numerical methods; 28. Group theory;
29. Representation theory; 30. Probability;
31. Statistics; Index.

2006 247 x 174 mm 1362pp

235 line diagrams 820 exercises
978-0-521-86153-3 HB £70.00
978-0-521-67971-8 PB £35.00

Computatianal

rhysics

For regular email alerts visit www.cambridge.org/alerts @ ———



MATHEMATICAL
METHODE

Mathematical Methods and Computational Physics

Student Solution
Manual for
Mathematical Methods
for Physics and
Engineering Third
Edition

K. F. Riley

University of Cambridge

and M. P. Hobson
University of Cambridge

This solutions manual accompanies the
third edition of Mathematical Methods
for Physics and Engineering, a highly
acclaimed undergraduate mathematics
textbook for physical science students.
It contains complete worked solutions
to over 400 exercises in the main
textbook, that are provided with hints
and answers.

2006 247 x 174 mm 544pp

26 line diagrams 419 exercises
978-0-521-67973-2 PB £13.99

GRADUATE TEXTBOOK

A First Course in
Computational Physics
and Object-Oriented

Programming with C++

David Yevick
University of Waterloo, Ontario

Textbook and reference work on the
application of C++ in science and
engineering.

Contents: Part I. Basic C++ Programming:
1. Introduction; 2. Installing and running
the Dev-C++ programming environment;
3. Introduction to computer and

software architecture; 4. Fundamental
concepts; 5. Writing a first program; 6. An
introduction to object-oriented analysis;

7. C++ object-oriented programming
syntax; 8. Control logic and iteration;

9. Basic function properties; 10. Arrays
and matrices; 11. Input and output
streams; Part Il. Numerical Analysis:

12. Numerical error analysis — derivatives;
13. Integration; 14. Root finding procedures;
15. Differential equations; 16. Linear
algebra; Part lll. Pointers, References

and Dynamic Memory Allocation:

17. References; 18. Pointers and dynamic
memory allocation; 19. Advanced

memory management; 20. The static
keyword, multiple and virtual inheritance,
templates and the STL library; 21. Program
optimization in C++; Part IV. Advanced
Numerical Examples: 22. Monte-Carlo
methods; 23. Parabolic partial differential
equation solvers; Part V. Appendices:

24. Appendix A. Overview of MATLAB;

25. Appendix B. The Borland C++ compiler;

26. Appendix C. The Linux/Windows g++
compiler and profiler; 27. Appendix D.
Calling FORTRAN programs from C++;
Appendix E. C++ coding standard;
References.

2005 246 x 189 mm 418pp 4 tables

21 figures

978-0-521-82778-2 HB £45.00

GRADUATE TEXTBOOK

JavaTech, an
Introduction to
Scientific and Technical

Computing with Java
Clark S. Lindsey

Space-H Services, Maryland

Johnny S. Tolliver

Oak Ridge National Laboratory, Tennessee
and Thomas Lindblad

Royal Institute of Technology, Stockholm

Practical introduction to Java for use in
scientific and technical computing.

Contents: Part I. Introduction to Java:

1. Introduction; 2. Language basics;

3. Classes and objects in Java; 4. More
about objects in Java; 5. Organising

Java files and other practicalities; 6. Java
graphics; 7. Graphical user interfaces;

8. Threads; 9. Java input/output; 10. Java
utilities; 11. Image handling and processing;
12. More techniques and tips; Part Il. Java
and the Network: 13. Java networking
basics; 14. A Java web server; 15. Client/
server with sockets; 16. Distributed
computing; 17. Distributed computing — the
client; 18. Java remote method invocation
(RMI); 19. Corba; 20. Distributed computing
— putting it all together; 21. Introduction to
web services and XML; Part IlI. Out of the
Sandbox: 22. The Java native interface (JNI);
23. Accessing the platform; 24. Embedded
Java; Appendices.

2005 246 x 189 mm 726pp 21 tables

89 figures

978-0-521-82113-1 HB £55.00

Computational

Thermodynamics

The CALPHAD Method

Hans Lukas

Max-Planck Institute, Stuttgart

Suzana Fries

SGF Scientific Consultancy

and Bo Sundman

KTH Royal Institute of Technology

The first hands-on introductory guide
to CALPHAD, the reader can directly
apply the methods in the book to their
own research. Several case studies put
the methods into a practical context.
Suitable for advanced materials design
and engineering courses and to those

using thermodynamic data in their
research or simulations.

2007 247 x 174 mm  383pp

93 line diagrams 3 half-tones 96 figures
978-0-521-86811-2 HB . £45.00
Publication July 2007

GRADUATE TEXTBOOK

Computational
Methods for
Multiphase Flow
Edited by Andrea Prosperetti
The Johns Hopkins University

and Gretar Tryggvason
Worcester Polytechnic Institute, Massachusetts

A one-stop comprehensive introduction
to the computational modeling of
multiphase flows for graduate students
and researchers.

Contents: Preface; 1. Introduction: A
computational approach to multiphase
flow A. Prosperetti and G. Tryggvason,

2. Direct numerical simulations of finite
Reynolds number flows G. Tryggvason
and S. Balachandar, 3. Immersed
boundary methods for fluid linterfaces

G. Tryggvason, M. Sussman and M. Y.
Hussaini; 4. Structured grid methods for
solid particles S. Balachandar, 5. Finite
element methods for particulate flows

H. Hu; 6. Lattice Boltzmann methods for
multiphase flows S. Chen, X. He and L.

S. Luo; 7. Boundary integral methods for
Stokes flows J. Blawzdziewic, 8. Averaged
equations for multiphase flows A.
Prosperetti; 9. Point particle methods for
disperse flows K. Squires; 10. Segregated
methods for two-fluid models A. Prosperetti,
S. Sundaresan, S. Pannala and D. Z. Zhang;,
11. Coupled methods for multi-fluid models
A. Prosperetti.

2006 247 x 174 mm  470pp

77 line diagrams 5 tables 105 figures
978-0-521-84764-3 HB c. £50.00
Publication December 2006

TEXTBOOK

Classical Mechanics

R. Douglas Gregory
University of Manchester

Gregory's Classical Mechanics is a
major new textbook for undergraduate
students in mathematics and physics.

Contents: Part I. Newtonian Mechanics

of a Single Particle: 1. The algebra and
calculus of vectors; 2. Velocity, acceleration
and scalar angular velocity; 3. Newton's
laws of motion and the law of gravitation;
4. Problems in particle dynamics; 5. Linear
oscillations; 6. Energy conservation; 7. Orbits
in a central field; 8. Non-linear oscillations
and phase space; Part Il. Multi-particle



Systems: 9. The energy principle; 10. The
linear momentum principle; 11. The angular
momentum principle; Part 11I. Analytical
mechanics: 12. Lagrange's equations and
conservation principle; 13. The calculus

of variations and Hamilton’s principle;

14. Hamilton's equations and phase space;
Part IV. Further Topics: 15. The general
theory of small oscillations; 16. Vector
angular velocity and rigid body kinematics;
17. Rotating reference frames; 18. Tensor
algebra and the inertia tensor; 19. Problems
in rigid body dynamics; Appendix: centres of
mass and moments of inertia; Answers to
the problems; Bibliography; Index.

2006 247 x 174 mm 608pp

193 line diagrams 3 tables 348 exercises
978-0-521-82678-5 HB £60.00
978-0-521-53409-3 PB £27.99

Complex Analysis with

MATHEMATICA®

William T. Shaw
King's College London

This is a new way of learning and
teaching a subject at the heart of much
of pure and applied mathematics,
physics, engineering and even art. The
book lets teachers and students learn
about complex numbers in a state-of-
the-art computational environment.
Includes CD with electronic version of
the book.

‘William Shaw's Complex Analysis
with Mathematica is a remarkable
achievement. It masterfully combines
excellent expositions of the beauties
and subtlety of complex analysis, and
several of its applications to physical
theory, with clear explanations of
the flexibility and the power of
Mathematica for computing and for
generating marvellous graphical
displays.’

Roger Penrose, University of Oxford

Contents: Preface; 1. Why you need
complex numbers; 2. Complex algebra
and geometry; 3. Cubics, quartics and
visualization of complex roots; 4. Newton-
Raphson iteration and complex fractals;

5. A complex view of the real logistic map;
6. The Mandelbrot set; 7. Symmetric chaos
in the complex plane; 8. Complex functions;
9. Sequences, series and power series;

10. Complex differentiation; 11. Paths
and complex integration; 12. Cauchy's
theorem; 13. Cauchy's integral formula
and its remarkable consequences;

14. Laurent series, zeroes, singularities
and residues; 15. Residue calculus:
integration, summation and the augment
principle; 16. Conformal mapping I:
simple mappings and Mobius transforms;
17. Fourier transforms; 18. Laplace

Mathematical Methods and Computational Physics / Statistical Physics

transforms; 19. Elementary applications to
two-dimensional physics; 20. Numerical
transform techniques; 21. Conformal
mapping II: the Schwarz-Christoffel
transformation; 22. Tiling the Euclidean and
hyperbolic planes; 23. Physics in three and
four dimensions I; 24. Physics in three and
four dimensions II; Index.

2006 247 x 174 mm  598pp

57 line diagrams 375 exercises 57 figures
978-0-521-83626-5 HB £41.99

Statistical
Physics

GRADUATE TEXTBOOK

Statistical Physics of
Fields

Mehran Kardar

Massachusetts Institute of Technology

Based on lectures for a course in
statistical mechanics, this textbook
demonstrates how statistical field
theories are formulated and studied, and
is ideal for advanced graduate courses in
statistical physics. Solutions to selected
problems are provided, with a complete
set of solutions at www.cambridge.
0rg/9780521873413.

Contents: 1. Collective behaviour, from
particles to fields; 2. Statistical fields;

3. Fluctuations; 4. The scaling hypothesis;
5. Perturbative renormalization group;

6. Lattice systems; 7. Series expansions;
8. Beyond spin waves; 9. Dissipative
dynamics; 10. Directed paths in random
media; Solutions to selected problems;
Index.

2007 246 x 189 mm 424pp

104 line diagrams 11 half-tones 65 exercises
978-0-521-87341-3 HB c. £40.00
Publication June 2007

GRADUATE TEXTBOOK

Statistical Physics

of Particles

Mehran Kardar

Massachusetts Institute of Technology

Based on lectures for a statistical
mechanics course, this textbook
introduces the central concepts and
tools of statistical physics. It contains
problems and will be invaluable for
graduate and advanced undergraduate
courses in statistical physics. Solutions
to selected problems are provided, with

a complete set of solutions at www.
cambridge.org/9780521873420.

Contents: 1. Thermodynamics;

2. Probability; 3. Kinetic theory of

gases; 4. Classical statistical mechanics;

5. Interacting particles; 6. Quantum
statistical mechanics; 7. Ideal quantum
gases; Solutions to selected problems; Index.
2007 246 x 189 mm 320pp

65 line diagrams 29 half-tones 89 exercises
978-0-521-87342-0 HB c. £40.00
Publication June 2007

GRADUATE TEXTBOOK

A Modern Approach to
Critical Phenomena
Igor Herbut

Simon Fraser University, British Columbia

This book provides a thorough
introduction into the theory of critical
phenomena and the renormalization
group. It discusses modern topics
including gauge field fluctuations in
superconductors, and the Kosterlitz-
Thouless transition. It is ideal for
graduate students and researchers in
the fields of condensed matter physics,
statistical physics, and many-body
physics.

Contents: 1. Introduction; 2. Ginzburg-
Landau-Wilson theory; 3. Renormalization
group; 4. Superconducting transition;

5. Near lower critical dimension;

6. Kosterlitz-Thouless transition; 7. Duality
in higher dimensions; 8. Quantum

phase transitions; Appendix A. Hubbard-
Stratonovich transformation; Appendix B.
Linked-cluster theorem; Appendix C. Gauge
fixing for long-range order; Appendix D.
Bibliography; Index.

2006 247 x 174 mm  224pp

55 line diagrams 67 exercises
978-0-521-85452-8 HB £35.00

TEXTBOOK

Statistical Mechanics
From First Principles to
Macroscopic Phenomena

J. Woods Halley

University of Minnesota

Taking a 'reductionist’ view of statistical
mechanics, this book implicitly assumes
that the physics of complex systems as
observed is connected to fundamental
laws represented at the molecular level
by Newtonian or quantum mechanics.
Written for one year graduate course in

Visit our website at www.cambridge.org
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Patterns of

Statistical Physics

statistical mechanics for physicists and
chemists, problems are included.

Contents: Introduction; Part I. Foundations
of Equilibrium Statistical Mechanics:

1. Classical distribution function;

2. Quantum mechanical density matrix;

3. Thermodynamics from statistical physics;
4. The semiclassical limit; Part I1. States

of Matter in Equilibrium Statistical Physics:
5. Perfect gases; 6. Imperfect gases;

7. Classical liquids; 8. Quantum liquids and
magnetic systems; 9. Phase transitions,
static properties; Part I1l. Dynamics:

10. Hydrodynamics and related continuum
theories; 11. Stochastic models and
dynamics of critical phenomena; Appendix;
Index.

2006 247 x 174 mm 296pp

69 line diagrams 50 exercises
978-0-521-82575-7 HB £35.00

GRADUATE TEXTBOOK

Elements of Statistical

Mechanics

With an Introduction to
Quantum Field Theory and
Numerical Simulation

Ivo Sachs

Ludwig-Maximilians-Universitat Munchen
Siddhartha Sen

Trinity College, Dublin

and James Sexton

Trinity College, Dublin

A concise introduction to key concepts
and tools of modern statistical
mechanics. Self-contained, it combines
analytical and numerical techniques, and
presents a diverse range of applications.
Built on many years' teaching
experience, this textbook is ideal for
advanced students across the physical
sciences.

Contents: 1. The problem; 2. Statistical
mechanics; 3. Variations of a theme;

4. Handling interactions; 5. Monte Carlo
integration; 6. Numerical molecular
dynamics; 7. Quantum statistical mechanics;
8. Astrophysics; 9. Non-relativistic quantum
field theory; 10. Superfluidity; 11. Path
integrals; 12. A second look; 13. Phase
transitions and the renormalization group.
2006 247 x 174 mm 346pp 3 tables

84 exercises 72 figures

978-0-521-84198-6 HB £40.00

GRADUATE TEXTBOOK

A Guide to Monte
Carlo Simulations in
Statistical Physics

Second edition

David P. Landau

University of Georgia

and Kurt Binder

Johannes Gutenberg Universitdt Mainz, Germany
Updated textbook for graduate students
and researchers who use computer
simulations in their research.

From the first edition:

‘This book will serve as a useful
introduction to those entering the
field, while for those already versed in
the subject it provides a timely survey
of what has been achieved.’

Journal of Statistical Physics

Contents: 1. Introduction; 2. Some
necessary background; 3. Simple sampling
Monte Carlo methods; 4. Importance
sampling Monte Carlo methods; 5. More on
importance sampling Monte Carlo method
for lattice systems; 6. Off-lattice models;

7. Reweighting methods; 8. Quantum
Monte Carlo methods; 9. Monte Carlo
Renormalization Group methods;

10. Non-equilibrium and irreversible
processes; 11. Lattice gauge models: a brief
introduction; 12. A brief review of other
methods of computer simulation; 13. Monte
Carlo methods outside of physics;

14. Outlook.

2005 247 x 174 mm 448pp

136 line diagrams 7 half-tones 6 tables
978-0-521-84238-9 HB £45.00

Patterns of

Speculation

A Study in Observational
Econophysics

Bertrand M. Roehner

Université de Paris VII

An introductory student text giving
insights into economics as seen from the
perspective of physics.

‘I shall not attempt to summarise here
Roehner’s proposal for a theoretical
framework that would recognise

a pattern in speculative bubble
situations. Professionally involved
readers, for whom this book is a
must-read, can enjoy discovering it for
themselves as much as | did.’

Rudi Bogni, The Times Higher Education
Supplement

Contents: Preface; Part I. Econophysics:

1. Why econophysics?; 2. The beginnings

of econophysics; Part Il. How Do Markets
Work?: 3. Social man versus homo
economicus; 4. Organization of speculative
markets; Part Ill. Regularities in Speculative
Episodes: 5. Collective behavior of investors;
6. Speculative peaks: statistical regularities;
Part IV. Theoretical Framework: 7. Two
classes of speculative peaks; 8. Dynamics of
speculative peaks; 9. Theoretical framework:
implications; References; Index.

2002 247 x 174 mm 248pp

69 line diagrams 39 tables
978-0-521-80263-5 HB £50.00

Percolation

Bela Bollobas

Trinity College, Cambridge

and Oliver Riordan

Trinity College, Cambridge

The authors’ main aims are first to
present classical results in a way that's
accessible to non-specialists. Second,
to describe, for the first time in a book,
recent results of Smirnov in conformal
invariance. It is essential reading for all
working in this exciting area.

2006 228 x 152 mm 334pp

112 line diagrams
978-0-521-87232-4 HB £40.00

Driving Forces in
Physical, Biological
and Socio-economic

Phenomena

A Network Science Investigation
of Social Bonds and Interactions
Bertrand Roehner

Université de Paris VII

In recent years network science has
become a dynamic and promising
discipline. This multi-disciplinary

book explains how it is possible to
bridge the gap between physics and
sociology through network theory. It
will be fascinating to graduate students
and researchers in sociology and
econophysics.

2007 247 x 174 mm  264pp

73 line diagrams

978-0-521-85910-3 HB c. £40.00
Publication May 2007



Biological
Physics

GRADUATE TEXTBOOK

Methods in Molecular
Biophysics

Structure, Dynamics, Function
Igor N. Serdyuk

Institue of Protein Research, Moscow
Nathan R. Zaccai

University of Bristol

and Joseph Zaccai
Institut de Biologie Structurale and Institut Laue
Langevine, Grenoble

Our knowledge of biological
macromolecules is based on the
application of a variety of physical
methods. This invaluable resource for
undergraduate and graduate students
of molecular biophysics provides an
understanding of these methods,

their applications, advantages, and
limitations, and is essential to all those
working in this interdisciplinary field.
Contents: Foreword; Preface; 1. Biological
macromolecules and physical tools;

2. Mass spectroscopy; 3. Thermodynamics;
4. Hydrodynamics; 5. Optical spectroscopy;
6. Optical microscopy; 7. X-ray and
neutron diffraction; 8. Electron diffraction;
9. Molecular dynamics; 10. Nuclear
magnetic resonance; References.

2007 246 x 189 mm  900pp

400 line diagrams 150 colour plates
978-0-521-81524-6 HB c. £45.00
Publication January 2007

GRADUATE TEXTBOOK
Biological Physics
of the Developing
Embryo

Gabor Forgacs

University of Missouri, Columbia

and Stuart A. Newman
New York Medical College

Advanced textbook that uses physics to
analyze stages and components of the
biological development process.

Contents: Introduction; 1. The cell:
fundamental unit of developmental
systems; 2. Cleavage and blastula
formation; 3. Cell states: stability,
oscillation, differentiation; 4. Cell adhesion,
compartmentalization and lumen formation;
5. Epithelial morphogenesis: gastrulation
and neurulation; 6. Mesenchymal
morphogenesis; 7. Pattern formation:

Biological Physics / Solar, Terrestrial and Atmospheric Physics

segmentation, axes and asymmetry;

8. Organogenesis; 9. Fertilization:
generating one living dynamical system
from two; 10. Evolution of developmental
mechanisms; Glossary; References; Index.

2005 246 x 189 mm 346pp
978-0-521-78337-8 HB £38.00

GRADUATE TEXTBOOK

Physics in Molecular
Biology

Kim Sneppen

Niels Bohr Institutet, Copenhagen

and Giovanni Zocchi

University of California, Los Angeles

A discussion for advanced physics
students of how to use physics to model
biological systems.

Contents: 1. What is special about living
matter; 2. Polymer physics; 3. DNA and
RNA; 4. Protein structure; 5. Protein folding;
6. Proteins in action: molecular motors;

7. Physics of genetic regulation: the |-phage;
8. Molecular networks; 9. Evolution.

2005 247 x 174 mm 320pp

80 line diagrams 100 half-tones
978-0-521-84419-2 HB £40.00

Solar,
Terrestrial and
Atmospheric
Physics

GRADUATE TEXTBOOK

Chaotic Dynamics

An Introduction Based on
Classical Mechanics

Tamas Tél

Lorand E6tvos University, Budapest

and Marton Gruiz

Lorand E6tvos University, Budapest

This is a clear introduction to chaotic
phenomena for undergraduate
students in science, engineering,

and mathematics. Richly illustrated
throughout, it uses examples from
classical mechanics. Important relations
are also given in simple mathematical
forms. It includes a range of
applications, from everyday phenomena

through engineering and environmental
problems to astronomy.

Contents: Introduction; Part 1. The
Phenomenon: Complex Motion, Unusual
Geometry: 1. Chaotic motions; 2. Fractal
objects; Part II. Preparatory Concepts:

3. Regular motions; 4. Driven motions;
Part IlI. Investigation of Chaotic Motion:
5. Chaos in dissipative systems; 6. Transient
chaos in dissipative systems; 7. Chaos in
conservative systems; 8. Chaotic scattering;
9. Applications of chaos; 10. Epilogue,
outlook; Part IV. Miscellaneous:

11. Appendices; 12. Solutions to problems;
13. Bibliography.

2006 247 x 174 mm 412pp

280 line diagrams 24 half-tones

28 colour plates 11 tables 150 exercises
978-0-521-83912-9 HB £70.00
978-0-521-54783-3 PB £35.00

GRADUATE TEXTBOOK

Physics of Solitons
Thierry Dauxois

Ecole Normale Supérieure, Lyon

and Michel Peyrard

Ecole Normale Supérieure, Lyon

Solitons are exceptionally stable
standing waves which appear in

many areas of physics. This textbook
introduces the basic properties

of solitons using examples from
macroscopic physics before presenting
the main theoretical methods. It gives
an instructive view of the physics of
solitons, and their applications, for
advanced students of physics.

Contents: Introduction; Part 1. Different
Classes of Solitons: 1. The Korteweg-de
Vries equation; 2. Sine-Gordon equation;

3. The nonlinear Schrédinger equation;

4. Modelling: waves in a plasma;

Part Il. Mathematical Methods for the
Study of Solitons: 5. Linearisation around

a soliton; 6. Collective-coordinate method;
7.The inverse-scattering transform;

Part I1l. Examples in Solid State and
Atomic Physics: 8. The Fermi-Pasta-

Ulam problem; 9. A simple model for
dislocations; 10. Ferroelectric domain walls;
11. Incommensurate phases; 12. Solitons in
magnetic systems; 13. Conducting polymers;
14. Solitons in Bose-Einstein condensates;
Part IV. Nonlinear Excitations in Biological
Molecules: 15. Energy localisation in
proteins; 16. Nonlinear dynamics of DNA;
Conclusion: Physical solitons: do they exist?;
Part V. Appendices: A. Hydrodynamic waves;
B. Mechanics of a continuous medium; C.
Coherent states of an harmonic oscillator;
Table of portraits; Bibliography; Index.

2006 247 x 174 mm 434pp

124 line diagrams 25 half-tones
978-0-521-85421-4 HB £45.00
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Lagrangian Fluid
Dynamics

Andrew Bennett

Oregon State University

Written at graduate level, the book
provides the first detailed and
comprehensive analytical development
of the Lagrangian formulation of
fluid dynamics, of interest not only
to applied mathematicians but also
oceanographers, meteorologists,
mechanical engineers, astrophysicists
and indeed all investigators of the
dynamics of fluids.

Cambridge Monographs on Mechanics
2006 228 x 152 mm  308pp

20 line diagrams 20 figures
978-0-521-85310-1 HB £55.00

GRADUATE TEXTBOOK

Nonlinear Dynamics
and Statistical Theories
for Basic Geophysical
Flows

Andrew Majda

New York University

and Xiaoming Wang

Florida State University and lowa State
University

Geophysical fluid dynamics illustrates
the rich interplay between mathematical
analysis, nonlinear dynamics, statistical
theories, qualitative models and
numerical simulations. This self-
contained introduction will suit a
multi-disciplinary audience ranging from
beginning graduate students to senior
researchers. It is the first book following
this approach and contains many recent
ideas and results.

Contents: 1. Barotropic geophysical
flows and two-dimensional fluid flows: an
elementary introduction; 2. The Response
to large scale forcing; 3. The selective
decay principle for basic geophysical flows;
4. Nonlinear stability of steady geophysical
flows; 5. Topographic mean-flow interaction,
nonlinear instability, and chaotic dynamics;
6. Introduction to empirical statistical
theory; 7. Equilibrium statistical mechanics
for systems of ordinary differential
equations; 8. Statistical mechanics for the
truncated quasi-geostrophic equations;

9. Empirical statistical theories for most
probable states; 10. Assessing the
potential applicability of equilibrium
statistical theories for geophysical flows: an
overview; 11. Predictions and comparison
of equilibrium statistical theories;

12. Equilibrium statistical theories and
dynamical modeling of flows with forcing
and dissipation; 13. Predicting the jets and

spots on Jupiter by equilibrium statistical
mechanics; 14. Statistically relevant and
irrelevant conserved quantities for truncated
quasi-geostrophic flow and the Burger—Hopf
model; 15. A mathematical framework for
quantifying predictability utilizing relative
entropy; 16. Barotropic quasi-geostrophic
equations on the sphere; Bibliography;
Index.

2006 247 x 174 mm 564pp

150 line diagrams 10 tables
978-0-521-83441-4 HB £50.00

Multiple Scattering of
Light by Particles

Radiative Transfer and Coherent
Backscattering

Michael Mishchenko

NASA Goddard Institute for Space Studies
Larry Travis

NASA Goddard Institute for Space Studies

and Andrew Lacis
NASA Goddard Institute for Space Studies

A thorough and up-to-date treatment
of the multiple scattering of light

and other electromagnetic radiation

in media composed of randomly

and sparsely positioned particles, for
science professionals, engineers, and
graduate students. It systematically and
consistently presents radiative transfer
theory (RTT) as a branch of classical
macroscopic electromagnetics.

From a review of the authors’ previous
book:

‘This excellent book is bound to
become the principal standard
reference on scattering of
electromagnetic radiation by small
particles.’

Space Science Reviews

2006 247 x 174 mm 494pp
180 line diagrams 6 half-tones
13 colour plates 8 tables
978-0-521-83490-2 HB £75.00

History,
Philosophy and
Foundations of
Physics

Einstein, Bohr and the

Quantum Dilemma

From Quantum Theory to
Quantum Information

Second edition

Andrew Whitaker
The Queen’s University of Belfast

Written for those interested in the
fundamental questions of physics, this
book provides a fascinating account of
the development of quantum theory.
Revised and updated to cover recent
developments, this second edition
devotes a substantial new chapter to the
development and structure of quantum
information theory.

From reviews of the first edition:
‘This book is a potential block-buster.
Written in a nice style, structured like
a popular lecture, its language is lucid
and the contents well selected ... it
has the most thorough coverage and
clear explanation of classical physics
that I have read for a long time ...

It has additonally the advantages of
being well-researched, with the latest
available material ... and written by
a first rate physicist with excellent
communication skills.’

Samar Jha, The Statesman

Contents: 1. Bohr and Einstein: Einstein
and Bohr; 2. The peace before the quantum;
3. A glance at relativity; 4. The slow rise

of the quantum; 5. Bohr: what does it

all mean?; 6. Einstein’s negative views;

7. Bohm, Bell and experimental philosophy;
8. A round-up of recent developments;

9. Quantum information theory

—an introduction; 10. Bohr or Einstein?;
References; Bibliography.

2006 247 x 174 mm 480pp

60 line diagrams

978-0-521-67102-6 PB £27.99



Out of the Shadows

Contributions of Twentieth-
Century Women to Physics
Edited by Nina Byers

University of California, Los Angeles

and Gary Williams
University of California, Los Angeles

An accurate and authoritative
description of the women who made
original and important contributions
to physics, documenting their major
discoveries and putting their work
into its historical context. This book is
an ideal reference for anyone with an
interest in science and social history.

Pre-publication quotes:

‘As this inspiring gallery of heroines
makes plain, there’s no such thing as
female science — just female scientists,
including some very great ones. Their
achievements span a vast range of
mathematics, physics, and astronomy.
In Out of the Shadows, experts lucidly
explain what they did, and the lives
they led. | was mesmerized, and
edified.’

Frank Wilcze, Nobel Prize in Physics 2004,
Herman Feshbach, Professor of Physics,
Massachusetts Institute of Technology

Contents: Foreword freeman J. Dyson;
Introduction Nina Byers; 1.Hertha Aryton
1854-1923 Joan Mason, 2. Margaret
Maltby 1860—-1944 Peggy Kidwell;

3. Agnes Pockels 1862—1935 Gary A.
Williams, 4. Marie Curie 1867—-1934 A.
Pais; 5. Henrietta Leavitt 1868—1921 Jean
L. Turner; 6. Harriet Brooks 1876-1933

C. W. Wong; 7. Lise Meitner 1878-1968
Ruth Lewin Sime; 8. Emmy Noether
1882-1935 Nina Byers; 9. Inge Lehmann
1888-1993 Bruce A. Bolt; 10. Marietta Blau
1894-1970 Leopold Halpern and Maurice
M. Shapiro; 11. Hertha Sponer 1895-1968
Helmut Rechenberg; 12. Irene Joliot-Curie
1897-1956 Héléne Langevin-Joliot and
Pierre Radvanyi; 13. Katherine Burr Blodgett
1898-1979 Gary A. Williams, 14. Cecilia
Payne Gaposchkin 1900-1979 Vera C.
Rubin, 15. Mary Cartwright 1900-1998
Freeman J. Dyson, 16. Bertha Jeffreys
1903-1999 Ruth M. Williams, 17. Kathleen
Yardley Lonsdale1903-1971 Judith
Milledge; 18. Maria Goeppert Mayer 1906—
1972 Steven A. Moszkowski: 19. Helen
Megaw 1907-2002 A. Michael Glazer and
Christine Kelsey, 20. Yvette Cauchois 1908—
1999 Christiane Bonnelle; 21. Marguerite
Perey 1909-1975 Jean-Pierre Adloff and
George B. Kauffman; 22. Dorothy Crowfoot
Hodgkin 1910-1994 Jenny P. Glusker;

23. Gertrude Scharff Goldhaber 1911-1998
Alfred Scharff Goldhaber; 24. Chien Shiung
Wu 1912-1997 Noemie Bencze-Koller;

25. Margaret E. Burbidge 1919 Virginia
Trimble; 26. Phyllis Freier 1921-1992 Cecil

History, Philosophy and Foundations of Physics

J. Waddington, 27. Rosalyn S. Yalow 1921
M. S. Dresselhaus and F. A. Stahl; 28. Esther
Conwell 1922 Lewis Rothberg; 29. Cecile
Dewitt-Morette 1922 Bryce DelVitt;

30. Yvonne Choquet-Bruhat 1923 James
W. York Jr.; 31. Vera Rubin 1928 Robert J.
Rubin; 32.Mildred S. Dresselhaus 1930 G.
Dresselhaus and F. A. Stahl; 33. Myriam
Sarachik 1933 Jonathan R. Friedman;

34. Juliet Lee-Franzini 1933 Paolo Franzini;
35. Helen T. Edwards 1936 John Peoples,
36. Mary K. Gaillard 1939 Andreszej Buras,
37. Renata Kallosh 1943 Andrei Linde and
Michael Gutperle; 38. Jocelyn Bell Burnell
1943 Ferdinand V. Coroniti and Gary A.
Williams; 39. Gail G. Hanson 1947 David G.
Cassel; 40. San Lan Wu David B. Cline.
2006 228 x 152 mm 498pp

10 line diagrams 40 half-tones
978-0-521-82197-1 HB £30.00

Huygens

The Man Behind the Principle
C. D. Andriesse

Universiteit Utrecht, The Netherlands
Foreword by Sally Miedema
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