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Optics,
optoelectronics
and photonics

TEXTBOOK
Optical Physics

Fourth edition

Stephen G. Lipson

Technion — Israel Institute of Technology, Haifa
Ariel Lipson

Imperial College of Science, Technology and
Medicine, London

and Henry Lipson

University of Manchester Institute of Science and
Technology

This fourth edition of a well-established
textbook is ideal for undergraduate and
advanced courses on modern optics.
Numerous practical examples are
given, many from student laboratory
experiments and lecture demonstrations.
Illustrated with 400 figures, text

is supplemented by advanced

topics and up-to-date applications.
Additional resources are available at
www.cambridge.org/lipson.

' ... awell established and essential
text for both undergraduate and
graduate physicists ... father and
son writing in concert have written
a scholarly, authoritative and clearly
written account of the principles and
application of wave theory.’

Edward Atkins, Physics Education

Contents: 1. History of ideas; 2. Waves;

3. Geometrical optics; 4. Fourier theory;

5. Electromagnetic waves; 6. Polarization
and anisotropic media; 7. The scalar theory
of diffraction; 8. Fraunhofer diffraction and
interference; 9. Interferometry; 10. Optical
waveguides and modulated media;

11. Coherence; 12. Image formation; 13. The
classical theory of dispersion; 14. Quantum
optics and lasers; Appendices; Index.

2010 246 x 189 mm 550pp
375 b/w illus. 190 exercises
978-0-521-49345-1 Hardback
Publication October 2010
www.cambridge.org/9780521493451

¢ £35.00

Visions of Discovery
Edited by Raymond Chiao

University of California, Berkeley

William Phillips

National Institute of Standards and Technology,
Gaithersburg, USA

Anthony Leggett

University of lllinois, Urbana-Champaign
Marvin Cohen

University of California, Berkeley

and Charles Harper

John Templeton Foundation, Philadelphia

In honour of the work of Charles H.
Townes, world-leading researchers,
including Nobel Laureates, explore

the most basic questions of science,
philosophy, and the nature of existence.
This fascinating book is ideal for anyone
seeking answers to deep questions
about the universe and human life.
2010 247 x 174 mm 800pp 185 b/w illus.
978-0-521-88239-2 Hardback c. £45.00
Publication October 2010
www.cambridge.org/978052 1882392

TEXTBOOK

Mathematical Methods

for Optical Sciences

Greg Gbur
University of North Carolina, Charlotte

The first textbook on mathematical
methods focusing on techniques

for optical science and engineering,
this textbook is ideal for graduate
students. Strong emphasis is placed on
connecting mathematical concepts to
optical systems. Essay problems based
on research publications and numerous
exercises strengthen the connection
between the theory and its application.

Contents: 1. Vector algebra; 2. Vector
calculus; 3. Vector calculus in curvilinear
coordinate systems; 4. Matrices and linear
algebra; 5. Advanced matrix techniques

and tensors; 6. Distributions; 7. Infinite
series; 8. Fourier series; 9. Complex analysis;
10. Advanced complex analysis; 11. Fourier
transforms; 12. Other integral transforms;
13. Discrete transforms; 14. Ordinary
differential equations; 15. Partial

differential equations; 16. Bessel functions;
17. Legendre functions and spherical
harmonics; 18. Orthogonal functions;

19. Green's functions; 20. The calculus of
variations; 21. Asymptotic and perturbation
techniques; Appendices; Index.
2010 247 x 174 mm 800pp
978-0-521-51610-5 Hardback
Publication September 2010
www.cambridge.org/9780521516105

¢. £50.00

Optics, optoelectronics and photonics 1

Laser Dynamics
Thomas Erneux
Université Libre de Bruxelles

and Pierre Glorieux
Laboratoire d'Astronomie de i'Université des
Sciences et Techniques de Lille-Flandres-Artois

Bridging the gap between laser

physics and applied mathematics,

this book offers a new perspective on
laser dynamics for graduate students
and researchers. It moves from the
application of basic tools to specific set-
ups of practical interest, so readers can
learn basic mathematical techniques and
explore different laser systems.

2010 247 x 174 mm  352pp
180 b/w illus. 48 exercises
978-0-521-83040-9  Hardback

Publication May 2010
www.cambridge.org/9780521830409

OPTICAL

PHYSICS

¢. £65.00

Modern Introduction

to Surface Plasmons
Theory, Mathematica Modeling,
and Applications

Dror Sarid

University of Arizona

and William Challener

Seagate Technology

Introducing graduate students in physics,
optics, materials science and electrical
engineering to surface plasmons, this
book also covers guided modes at
planar interfaces of metamaterials

with negative refractive index. Online
resources include Mathematica code

to generate figures from the book and
extended discussion of select topics.
2010 247 x 174 mm 392pp
360 b/w illus. 31 exercises
978-0-521-76717-0 Hardback

Publication May 2010
www.cambridge.org/9780521767170

vishons of Discovery

¢. £50.00

TEXTBOOK

Introduction to

Nanophotonics

Sergey V. Gaponenko

National Academy of Sciences of Belarus
Describing the basic phenomena,
principles, experimental advances and
potential impact of nanophotonics,
this graduate-level textbook is ideal
for students in physics, optical and
electronic engineering and materials
science. Mathematics is kept to a
minimum and theoretical issues are
reduced to a conceptual level. Each
chapter ends in problems.

surface Plasmons

LT}

‘Sergey Gaponenko has produced a
breathtaking and timely book that
is just perfect for graduate-level
students, or for the senior person
wanting to know more about the

eBooks available at www.cambridge.org/online
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Supercontinuum
Generation

in Optical Fibers
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Optics, optoelectronics and photonics

field. The book has just the right

tone and covers the material with an
experimental focus hitherto not seen.’
Jonathan P. Dowling, Hearne Professor of
Theoretical Physics and Co-Director, Hearne
Institute for Theoretical Physics, Louisiana State
University

Contents: Preface; 1. Introduction;

Part I. Electrons and Electromagnetic
Waves in Nanostructures: 2. Basic properties
of waves and quantum particles; 3. Wave
optics versus wave mechanics I; 4. Electrons
in periodic structures and quantum
confinement effects; 5. Semiconductor
nanocrystals (quantum dots);

6. Nanoplasmonics I: metal nanoparticles;

7. Light in periodic structures: photonic
crystals; 8. Light in non-periodic structures;
9. Photonic circuitry; 10. Tunneling of light;
11. Nanoplasmonics II: metal-dielectric
nanostructures; 12. Wave optics versus
wave mechanics II; Part Il. Light-Matter
Interaction in Nanostructures: 13. Light-
matter interaction: introductory; 14. Density
of states effects on optical processes;

15. Light-matter interaction beyond
perturbational approach; 16. Plasmonic
enhancement of secondary radiation;
References; Index.

2010 246 x 189 mm 464pp
300 b/w illus. 126 exercises
978-0-521-76375-2 Hardback
Publication March 2010
www.cambridge.org/9780521763752

c. £45.00

Supercontinuum
Generation in

Optical Fibers
Edited by J. M. Dudley

Université de Franche-Comté

and J. R. Taylor

Imperial College of Science, Technology and
Medicine, London

Describing the theory, operational
regimes and areas of applications, this
unique book is an indispensable guide
for researchers and graduate students.
With contributions from major figures
and pioneering groups, the book
provides comprehensive computer codes
so readers can confidently predict and
model supercontinuum generation
characteristics under realistic conditions.
2010 247 x 174 mm 380pp 184 b/w illus.
978-0-521-51480-4 Hardback c. £70.00
Publication March 2010
www.cambridge.org/9780521514804

TEXTBOOK

Essential

Quantum Optics

From Quantum Measurements
to Black Holes

UIf Leonhardt

University of St Andrews, Scotland

Covering some of the most exciting
trends in quantum optics, this textbook
is ideal for advanced undergraduate
and graduate students. Each chapter
ends with short questions and a

more detailed homework problem

to show how the ideas discussed

can be applied. Solutions to
homework problems are available at
www.cambridge.org/9780521869782.

‘A masterful and beautifully written
exposition of the theoretical ideas and
tools of quantum optics that every
serious student or researcher, theorist
or experimentalist, should have under
their belt. Leonhardt tells a connected
story, while making each discussion as
‘simple as possible, but not simpler’.”
Michael G. Raymer, University of Oregon

Contents: 1. Introduction; 2. Quantum field
theory of light; 3. Simple quantum states

of light; 4. Quasiprobability distributions;

5. Simple optical instruments; 6. Irreversible
processes; 7. Entanglement; 8. Horizons;
Appendixes; References; Index.

2010 247 x 174 mm 296pp

67 biw illus. 219 exercises
978-0-521-86978-2 Hardback £70.00
978-0-521-14505-3 Paperback £32.00
www.cambridge.org/9780521869782

Fundamentals

of Guided-Wave
Optoelectronic Devices
William S. C. Chang

University of California, San Diego

Uniquely combining the optical

and electrical properties of guided-
wave optoelectronic devices, this
book provides the key concepts and
techniques for readers to apply to
current and future devices. It presents
the impact of material properties on
guided-wave devices, and emphasizes
the importance of time-dependent
interactions between electrical and
optical signals.

2009 247 x 174 mm 212pp
978-0-521-86823-5 Hardback  £40.00

eBook available
www.cambridge.org/9780521868235

Cambridge lllustrated
Handbook of
Optoelectronics

and Photonics

Safa Kasap

University of Saskatchewan, Canada

Harry Ruda

University of Toronto

and Yann Boucher
Ecole National d'Ingénieurs de Brest (ENIB)

From fundamental concepts to cutting-
edge applications, this is the first
encyclopaedic reference of important
terms and effects in optoelectronics and
photonics. It contains broad coverage
of terms and concepts from materials
to optical devices and communications
systems. Self-contained descriptions

of common tools and phenomena

are provided for undergraduate and
graduate students, scientists, engineers
and technicians in industry and
laboratories. The book strikes a balance
between materials and devices related
coverage and systems level terms, and
captures key nomenclature used in

the field. Equations are used where
necessary, and lengthy derivations are
avoided. Over 600 clear and self-
explanatory illustrations are used to help
convey key concepts, and enable readers
to quickly grasp important concepts.
2009 246 x 189 mm 574pp 315 b/w illus.

978-0-521-81596-3 Hardback  £140.00
www.cambridge.org/9780521815963

Optoelectronic Devices
Design, Modeling, and
Simulation

Xun Li

McMaster University, Ontario

With a clear applications focus, this
book explores optoelectronic device
design and modeling through advanced
numerical tools. Step-by-step practical
design and simulation examples

are included together with detailed
numerical algorithms, providing readers
with the numerical techniques to obtain
solutions for their own structures.

2009 247 x 174 mm 374pp 3 b/w illus.
978-0-521-87510-3 Hardback  £65.00

eBook available
www.cambridge.org/9780521875103
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Polarization
Holography

L. Nikolova

Bulgarian Academy of Sciences, Sofia

and P. S. Ramanujam

Technical University of Denmark, Roskilde
Reference for researchers reviewing the
developments in this field over the last
15 years.

2009 247 x 174 mm  256pp

39 b/w illus. 11 colour illus.
978-0-521-50975-6 Hardback £60.00

eBook available
www.cambridge.org/9780521509756

Classical Optics and
its Applications

Second edition

Masud Mansuripur

University of Arizona

Ideal for graduate-level courses in
optics this book covers a broad range
of fundamental topics in classical optics
and electro-magnetism.

2009 247 x 174 mm 714pp 30 b/w illus.

978-0-521-88169-2 Hardback £45.00
www.cambridge.org/978052 1881692

TEXTBOOK

Geometrical and

Trigonometric Optics
Eustace L. Dereniak

University of Arizona

and Teresa D. Dereniak

An ideal textbook for advanced
undergraduate courses in geometrical
optics; includes worked examples and
exercises.

Contents: 1. Light propagation;

2. Reflections and refractions at optical
surfaces; 3. Image formation; 4. Mirrors
and prisms; 5. Curved optical surfaces;

6. Thin lenses; 7. Thick lenses; 8. Mirrors;
9. Optical apertures; 10. Paraxial ray tracing;
11. Aberrations in optical systems; 12. Real
ray tracing; Appendices; Index.

2008 247 x 174 mm 424pp

400 b/w illus. 336 exercises
978-0-521-88746-5 Hardback £42.00
eBook available
www.cambridge.org/978052 1887465

NEW IN PAPERBACK
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 a review of the first edition:
'... offers a guide to all you ever
wanted to know about lasers.’
Tania Monteiro

New Scientist

2008 246 x 189 mm 666pp

285 b/w illus. 63 tables 151 exercises
978-0-521-54105-3 Paperback £42.00
www.cambridge.org/9780521541053

TEXTBOOK

Introduction to
the Theory of
Coherence and

Polarization of Light

Emil Wolf
University of Rochester, New York

A unified treatment of coherence
theory and polarization for graduate
students and researchers in physics and
engineering.

‘A succinct and informal, yet precise,
account of the theory of optical
phenomena involving fluctuating
fields, distilling a lifetime’s wisdom by
a master of the subject.’

Michael Berry, Bristol University

Contents: Preface; 1. Elementary coherence
phenomena; 2. Mathematical preliminaries;
3. Second-order coherence phenomena in
the space-time domain; 4. Second-order
coherence phenomenon in the space-
frequency domain; 5. Radiation from
sources of different states of coherence;

6. Coherence effects in scattering; 7. Higher-
order coherence effects; 8. Elementary
theory of polarization of stochastic
electromagnetic beams; 9. Unified theory

of polarization and coherence; Appendices;
Index.

OSA/SPIE Joseph W. Goodman Book
Writing Award 2008 — Winner

2007 247 x 174 mm 236pp 75 b/w illus.
978-0-521-82211-4 Hardback £31.00
www.cambridge.org/9780521822114

Condensed
matter physics,
nanoscience
and mesoscopic
physics

Basic Aspects
of the Quantum
Theory of Solids

Order and Elementary
Excitations

Daniel Khomskii

Rijksuniversiteit Groningen, The Netherlands
Aimed at graduate students and
researchers, this book covers the key
aspects of the modern quantum theory
of solids, including up-to-date ideas
such as quantum fluctuations and
strong electron correlations. It presents
the main concepts and describes the
essential theoretical methods required
when working with these systems.
2010 247 x 174 mm 350pp 179 b/w illus.
978-0-521-83521-3 Hardback c. £40.00
Publication October 2010
www.cambridge.org/9780521835213

Experimental and
Computational
Techniques in
Soft Condensed

Matter Physics
Edited by Jeffrey Olafsen
Baylor University, Texas
Featuring contributions from
leading researchers in the field, this
book uniquely discusses both the
contemporary experimental and
computational manifestations of soft
condensed matter physics. It will equip
graduate students and experienced
researchers for collaborative and
interdisciplinary research efforts relating
to a range of modern problems in
nonlinear and non-equilibrium systems.
2010 247 x 174 mm  325pp
130 b/w illus. 3 tables
978-0-521-11590-2  Hardback

Publication August 2010
www.cambridge.org/9780521115902

c. £45.00

High-Temperature

Levitated Materials
David L. Price

Centre National de la Recherche Scientifique
(CNRS), Paris

Describing several methods of levitation,
this book summarizes the state-of-the-
art of levitation techniques, and explores
the concepts behind the experiments

r-‘niarl:atinn
Holography

aeometnical and
Trigosametric Optics

For regular email alerts visit www.cambridge.org/alerts (@
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Optimal
Device Design

Condensed matter physics, nanoscience and mesoscopic physics

and associated theoretical ideas. Aimed
at researchers in physics, physical
chemistry and materials science, the
book will also interest professionals
working in high-temperature materials
processing and the aerospace industry.
2010 247 x174mm  224pp 151 biw illus.
978-0-521-88052-7 Hardback c. £70.00

Publication May 2010
www.cambridge.org/9780521880527

TEXTBOOK

Quantum Mechanics

for Nanostructures
Vladimir Mitin

State University of New York, Buffalo

Dmitry Sementsov

Ulyanovsk State University, Russia

and Nizami Vagidov

State University of New York, Buffalo
Introducing quantum mechanics and the
world of nanostructures, this textbook
will enable engineers to apply the
theories to numerous nanostructure
problems. It covers the fundamentals of
quantum mechanics and applies these
to nanoscale objects and materials,

and nanodevices. Several examples
throughout the text help students to
understand the material.

Contents: 1. Nanoworld and quantum
physics; 2. Wave-particle duality and its
manifestation in radiation and particle’s
behavior; 3. Layered nanostructures as

the simplest systems to study electron
behavior in one-dimensional potential;

4. Additional examples of quantized
motion; 5. Approximate methods of finding
quantum states; 6. Quantum states in
atoms and molecules; 7. Quantization in
nanostructures; 8. Nanostructures and their
applications; Appendices; Index.

2010 246 x 189 mm 432pp

158 b/w illus. 90 exercises
978-0-521-76366-0 Hardback c. £40.00
Publication May 2010
www.cambridge.org/9780521763660

Condensed Matter
Field Theory

Second edition

Alexander Altland

Universitat zu Koln

and Ben D. Simons

University of Cambridge

A pedagogical introduction to quantum
field theory in many-particle physics,
this book complements graduate level
courses on many-particle theory. It
contains two new chapters developing
path integral approaches to classical and
quantum nonequilibrium phenomena,

and includes extended and challenging
problems with fully worked solutions.

'... this work is so well written

that it succeeds in making even the
most intricate and abstruse models
admirably clear ... it is timely in that
it brings the reader completely up to
date on most of the newer approaches
currently in vogue ... eminently
suitable for researchers in the field

... could also be read with interest

by advanced students because the
numerous info sections elucidate

and expand upon the many themes
addressed ... this very attractive book
will remain a standard reference work
in its field for years to come.’

Dennis Rouvray, Chemistry World

2010 247 x 174 mm  845pp

126 b/w illus. 135 exercises
978-0-521-76975-4 Hardback c¢. £50.00
Publication March 2010
www.cambridge.org/9780521769754

TEXTBOOK

Magnetism and
Magnetic Materials
Michael Coey

A wide-ranging text covering basic
physical concepts, experimental methods
and applications in an attractive format.
llustrated with over 600 figures, helpful
tables and data sheets, it treats 38
principal magnetic materials in detail.
This is an ideal textbook for graduates
and for anyone with a professional
interest in magnetism.

Contents: 1. Introduction;

2. Magnetostatics; 3. Magnetism of
electrons; 4. Magnetism of localized
electrons on the atom; 5. Ferromagnetism
and exchange; 6. Antiferromagnetism and
other magnetic order; 7. Micromagnetism,
domains and hysteresis; 8. Nanoscale
magnetism; 9. Magnetic resonance;

10. Experimental methods; 11. Magnetic
materials; 12. Applications of soft magnets;
13. Applications of hard magnets; 14. Spin
electronics and magnetic recording;

15. Special topics; Appendixes; Index.
2010 246x 189 mm 621pp

324 biwillus. 126 exercises
978-0-521-81614-4 Hardback c. £50.00
Publication March 2010
www.cambridge.org/9780521816144

Introduction to XAFS
A Practical Guide to X-ray
Absorption Fine Structure
Spectroscopy

Grant Bunker

Illinois Institute of Technology

A comprehensive, practical guide
to carrying out and interpreting
XAFS experiments, this textbook is
ideally suited for graduate students
in physics and chemistry starting

XAFS-based research. Assuming

only undergraduate-level physics

and mathematics, it addresses
experiment, theory, and data analysis.
Supplementary materials are available at
www.cambridge.org/9780521767750.
2010 247 x 174 mm  268pp 125 biw illus.
978-0-521-76775-0 Hardback ~ £40.00
www.cambridge.org/9780521767750

Optimal Device Design
Edited by A. F. J. Levi

University of Southern California

and Stephan Haas

University of Southern California

Explore the frontier of device
engineering by applying optimization

to nanoscience and device design.

This cutting-edge work shows how
robust, manufacturable designs that
meet previously unobtainable system
specifications can be created using a
combination of modern computer power,
adaptive algorithms, and realistic device-
physics models.

2009 247 x 174 mm 294pp 120 b/w illus.

978-0-521-11660-2 Hardback  £65.00
www.cambridge.org/9780521116602

Dynamics of
One-Dimensional
Quantum Systems
Inverse-Square Interaction
Models

Yoshio Kuramoto

Tohoku University, Japan

and Yusuke Kato

University of Tokyo

This self-contained book provides
graduate students and new researchers
with an intuitive understanding of exact
dynamical properties of one-dimensional
quantum systems. Its concise and
accessible accounts of powerful
concepts allow non-specialist readers
to understand the physics of one-
dimensional quantum systems through
the simplest model.

2009 247 x 174 mm 486pp 45 b/w illus.
978-0-521-81598-7 Hardback  £75.00

eBook available
www.cambridge.org/9780521815987

TEXTBOOK

Fundamentals of
Modern VLSI Devices

Second edition

Yuan Taur

University of California, San Diego

and Tak H. Ning

IBM T J Watson Research Center, New York
Learn the basic properties and designs
of modern VLS| devices, as well as the
factors affecting performance, with this
thoroughly updated second edition.
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The internationally-renowned authors
highlight the interdependencies and
tradeoffs between practically important
device parameters, and discuss device
scaling and scaling limits of CMOS and
bipolar devices.

‘For the past several years, I've taught
from Taur and Ning's book because it's
best at connecting advanced device
physics to real world device, circuit,
and system technology. The second
edition updates each chapter, adds
new chapters on memory and SO,
doubles the number of appendices,
and contains all new homework
problems. The best book of its kind is
now even better.’

Mark Lundstrom, Purdue University

Contents: Physical constants and unit
conversions; List of symbols; Preface to

the second edition; Preface to the first
edition; 1. Introduction; 2. Basic device
physics; 3. MOSFET devices; 4. CMOS
device design; 5. CMOS performance
factors; 6. Bipolar devices; 7. Bipolar device
design; 8. Bipolar performance factors;

9. Memory devices; 10. Silicon-on-insulator
devices; Appendices: 1. CMOS process
flow; 2. Outline of a process for fabricating
modern n-p-n bipolar transistors; 3. Einstein
relations; 4. Spatial variation of quasi-Fermi
potentials; 5. Generation and recombination
processes and space-charge-region current;
6. Diffusion capacitance of a p-n diode;

7. Image-force-induced barrier lowering;

8. Electron-initiated and hole-initiated
avalanche breakdown; 9. An analytical
solution for the short-channel effect in
subthreshold; 10. Generalized MOSFET
scale length model; 11. Drain current
model of a ballistic MOSFET; 12. Quantum-
mechanical solution in weak inversion;

13. Power gain of a two-port network;

14. Unity-gain frequencies of a MOSFET
transistor; 15. Determination of emitter and
base series resistances; 16. Intrinsic-base
resistance; 17. Energy-band diagram of a Si-
SiGe n-p diode; 18. fr and fmax of a bipolar
transistor; References; Index.

2009 247 x 174 mm 680pp 83 exercises
978-0-521-83294-6 Hardback  £45.00
www.cambridge.org/978052 1832946

Transport in
Nanostructures

Second edition

David K. Ferry

Arizona State University

Stephen M. Goodnick

Arizona State University

and Jonathan Bird

State University of New York, Buffalo
Thoroughly revised, this book provides a
much-needed update on the very latest
experimental research into mesoscopic
devices and develops a detailed
theoretical framework for understanding
their behavior. It will be of great interest

Condensed matter physics, nanoscience and mesoscopic physics

to graduate students taking courses in
mesoscopic physics or nanoelectronics,
and researchers working on
semiconductor nanostructures.

'... this book is currently the most
accurate review on mesoscopic
semiconductors. The book can serve as
a good reference that contains all the
basics, not only for students but also
for rusty researchers.’

Leo Kouwenhoven, Science

2009 246 x 189 mm 670pp 182 biw illus.
978-0-521-87748-0 Hardback  £55.00

eBook available
www.cambridge.org/978052 1877480

Rheophysics

The Deformation and Flow

of Matter

Patrick Oswald

Ecole Normale Supérieure, Lyon

Addressing problems involving the flow
of matter, this book covers the main
aspects of the mechanical response

of fluids and solids to applied stress
or strain. lllustrated by numerous
experiments, historical anecdotes and
applications, this a valuable reference
for researchers and graduate students
in physics, engineering, and materials
science.

2009 247 x 174 mm 640pp 174 b/w illus.

978-0-521-88362-7 Hardback £85.00
www.cambridge.org/9780521883627

TEXTBOOK

Quantum Transport
Introduction to Nanoscience
Yuli V. Nazarov

Technische Universiteit Delft, The Netherlands

and Yaroslav M. Blanter
Technische Universiteit Delft, The Netherlands

A comprehensive introduction to the
rapidly developing field of quantum
transport for graduate students,
researchers and professionals working in
nanoscience.

Contents: Preface; Introduction;

1. Scattering; 2. Classical and semiclassical
transport; 3. Coulomb blockade;

4. Randomness and interference; 5. Qubits
and quantum dots; 6. Interaction, relaxation
and decoherence; Appendices; References;
Index.

2009 246 x 189 mm 590pp

74 biwillus. 112 exercises
978-0-521-83246-5 Hardback £50.00
eBook available
www.cambridge.org/9780521832465

Electrons and Phonons
in Semiconductor
Multilayers

Second edition
B. K. Ridley

University of Essex

Second edition with four new chapters
for graduate students and researchers in
semiconductor physics.

2009 247 x 174 mm 422pp 183 b/w illus.
978-0-521-51627-3 Hardback ~ £70.00

eBook available
www.cambridge.org/9780521516273

TEXTBOOK

Quantum Statistical

Mechanics
William C. Schieve
University of Texas, Austin

and Lawrence P. Horwitz
Tel-Aviv University

Introduces many-body theory of modern
quantum statistical mechanics to
graduate students in physics, chemistry,
engineering and biology.

Contents: 1. Foundations of quantum
statistical mechanics; 2. Elementary
examples; 3. Quantum statistical master
equation; 4. Quantum kinetic equations;
5. Quantum irreversibility; 6. Entropy

and dissipation: the microscopic theory;
7. Global equilibrium: thermostatics

and the microcanonical ensemble;

8. Bose-Einstein ideal gas condensation;
9. Scaling, renormalization and the Ising
model; 10. Relativistic covariant statistical
mechanics of many particles; 11. Quantum
optics and damping; 12. Entanglements;
13. Quantum measurement and
irreversibility; 14. Quantum Langevin
equation: quantum Brownian motion;

15. Linear response: fluctuation and
dissipation theorems; 16. Time dependent
quantum Green's functions; 17. Decay
scattering; 18. Quantum statistical
mechanics, extended: 19. Quantum
transport with tunneling and reservoir
ballistic transport; 20. Black hole
thermodynamics; Appendix; Index.

2009 247 x 174 mm 428pp 48 exercises
978-0-521-84146-7 Hardback  £45.00
eBook available
www.cambridge.org/9780521841467
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TEXTBOOK

Advanced Condensed
Matter Physics

Leonard M. Sander

University of Michigan

An advanced textbook covering
important modern developments
in depth rather than attempting an
encyclopaedic approach.

‘An experienced researcher in several
condensed matter subfields, Sander
based [this] book on his lecture
notes for a course he taught at the
University of Michigan. ... Overall,
the book presents the appropriate
topics for a graduate-level course in
condensed matter physics.’

Physics Today

Contents: Preface; 1. The nature of
condensed matter; 2. Order and disorder;
3. Crystals, scattering, and correlations;

4. Surfaces and crystal growth; 5. Classical
and quantum waves; 6. The non-interacting
electron model; 7. Dynamics of non-
interacting electrons; 8. Dielectric and
optical properties; 9. Electron interactions;
10. Superfluidity and superconductivity;
References; Index.

2009 246 x 189 mm 286pp

55 biw illus. 77 exercises
978-0-521-87290-4 Hardback  £40.00

eBook available
www.cambridge.org/9780521872904

Bose-Condensed Gases

at Finite Temperatures
Allan Griffin

University of Toronto

Tetsuro Nikuni

Tokyo University of Science

and Eugene Zaremba

Queen’s University, Ontario

The first treatment of BoseEinstein
condensation at finite temperatures for
researchers and graduate students in
atomic, molecular and optical physics.
2009 247 x 174 mm 474pp 3 biw illus.
978-0-521-83702-6 Hardback £65.00

eBook available
www.cambridge.org/9780521837026

Many-Body Methods in

Chemistry and Physics
MBPT and Coupled-Cluster
Theory

Isaiah Shavitt

University of lllinois, Urbana-Champaign

and Rodney J. Bartlett

University of Florida

Molecular and atomic interactions are
explored using many-body quantum
mechanical theory. This book is the first
unified treatment describing the popular
many-body-perturbation theory (MBPT)
and coupled-cluster (CC) quantum

mechanical theory. It introduces an
unambiguous approach, teaching the
reader to understand and confidently
derive relevant equations for current
methods.

‘All research groups in theoretical
chemistry will want to have this
volume in their library; the book will
form an essential part of any course
on electron correlation.’

Professor Nicholas Handy, University of
Cambridge

Cambridge Molecular Science
2009 247 x 174 mm 546pp 19 tables
978-0-521-81832-2 Hardback £65.00

eBook available
www.cambridge.org/9780521818322

Particle physics
and nuclear
physics

TEXTBOOK

High Energy
Astrophysics
Third edition

Malcolm S. Longair
University of Cambridge

The third edition of this well-established
textbook is ideal for advanced
undergraduate and beginning graduate
courses in high energy astrophysics.
Now consolidated into a single-volume
treatment, this textbook has been
completely rewritten, providing a

strong astronomical and astrophysical
background for students to explore more
advanced topics.

Contents: Part I. Astronomical
Background: 1. High energy astrophysics

- an introduction; 2. The stars and stellar
evolution; 3. The galaxies; 4. Clusters

of galaxies; Part Il. Physical Processes:

5. lonisation losses 143; 6. Radiation

of accelerated charged particles and
bremsstrahlung of electrons; 7. The
dynamics of charged particles in

magnetic fields; 8. Synchrotron radiation;
9. Interactions of high energy photons;

10. Nuclear interactions; 11. Aspects of
plasma physics and magnetohydrodynamics;
Part IIl. High Energy Astrophysics in our
Galaxy: 12. Interstellar gas and magnetic
fields; 13. Dead stars; 14. Accretion power
in astrophysics; 15. Cosmic rays; 16. The
origin of cosmic rays in our Galaxy; 17. The
acceleration of high energy particles;

Part IV. Extragalactic High Energy
Astrophysics: 18. Active galaxies; 19. Black
Holes in the nuclei of galaxies; 20. The
vicinity of the Black Hole; 21. Extragalactic

radio sources; 22. Compact radio and Y-ray
sources and superluminal motions; 23.

The Y-ray Bursts 737; 24. The evolution of
galaxies and active galaxies with Cosmic
Epoch 743; Appendix; Index.
2010 247 x 174 mm

220 b/w illus. 20 tables
978-0-521-75618-1 Hardback
Publication October 2010
www.cambridge.org/9780521756181

c. £45.00

Neutrino Astrophysics
Second edition

John N. Bahcall

and Carlos Pefa-Garay
Universidad de Valencia, Spain
2010 247 x 174 mm 500pp
978-0-521-88570-6 Hardback

Publication August 2010
www.cambridge.org/9780521885706

c. £40.00

The High Energy
Universe

Ultra-High Energy Events in
Astrophysics and Cosmology
Peter Mészaros

Pennsylvania State University

Written in a concise and accessible
language, this book provides an
overview of high energy, particle

and gravitational astrophysics. It

will be suitable for undergraduate

and graduate students, as well

as other readers interested in the
subject. Colour versions of a selection
of the figures are available at
www.cambridge.org/9780521517003.
2010 247 x 174 mm  200pp
73 biw illus. 4 tables
978-0-521-51700-3 Hardback

Publication August 2010
www.cambridge.org/9780521517003

¢. £30.00

Nuclear Reactions
for Astrophysics

Principles, Calculation and
Applications of Low-Energy
Reactions

lan J. Thompson

Lawrence Livermore National Laboratory,
California and University of Surrey

and Filomena M. Nunes

Michigan State University

Describing the processes in stars which
produce the chemical elements for
planets and life, this book shows how
similar processes may be reproduced
in laboratories using exotic beams, and
how these results can be analyzed.
The associated reaction program
Fresco is described, and is available at
www.cambridge.org/9780521856355.
2009 247 x 174 mm  480pp

44 biw illus. 49 exercises

978-0-521-85635-5 Hardback ~ £45.00
www.cambridge.org/9780521856355
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The Experimental
Foundations of
Particle Physics

Second edition

Robert N. Cahn

Lawrence Berkeley National Laboratory

and Gerson Goldhaber

University of California, Berkeley

A unique insight into particle physics for
researchers and graduate students, this
second edition contains new chapters
on the W and Z bosons, the top quark
discovery, B-meson mixing and CP
violation, and neutrino oscillations. Each
chapter is accompanied by reprinted
articles, and problems with a broad
range of difficulty.

From a review of the first edition:

‘I believe this text to represent a
major achievement in collecting,
analysing and distilling for the reader,
material forming an intensely exciting
chapter in modern science.

D. H. Perkins, Nature

2009 247 x 174 mm 566pp 69 b/w illus.
978-0-521-52147-5 Hardback  £40.00

eBook available
www.cambridge.org/9780521521475

Quantum

Chromodynamics
Perturbative and
Nonperturbative Aspects
B. L. loffe

V. S. Fadin

and L. N. Lipatov

Aimed at graduate students and
researchers in theoretical physics,

this book presents the modern

theory of strong interaction: quantum
chromodynamics (QCD). The book
exposes various perturbative and
nonperturbative approaches to the
theory, and covers many aspects not
discussed in other books, including CET,
QCD sum rules, and BFKL.

Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology, 30

2010 247 x 174 mm 596pp
978-0-521-63148-8 Hardback  £110.00
www.cambridge.org/9780521631488

Theoretical
physics and
mathematical
physics

Foundations of

Space and Time
Edited by George Ellis
University of Cape Town

Jeff Murugan

University of Cape Town

and Amanda Weltman
University of Cambridge

2010 247 x 174 mm 450pp
978-0-521-11440-0 Hardback c. £40.00
Publication September 2010
www.cambridge.org/9780521114400

Geometric and
Topological Methods
for Quantum

Field Theory

Edited by Hernan Ocampo
Universidad del Valle, Colombia

Eddy Pariguan

Pontificia Universidad Javeriana, Colombia
and Sylvie Paycha

Université de Clermont-Ferrand Il (Université
Blaise Pascal), France

Aimed at graduate students in physics
and mathematics, this book provides an
introduction to recent developments in
several active topics, including geometric
topology, quantum cohomology and
noncommutative geometry. It also
explores a wide spectrum of topics

on the borderline of mathematics and
physics.

2010 247 x 174 mm 450pp 34 b/w illus.
978-0-521-76482-7 Hardback c. £70.00
Publication April 2010
www.cambridge.org/978052 1764827

Stochastic Processes

for Physicists
Understanding Noisy Systems
Kurt Jacobs

University of Massachusetts, Boston

This textbook is an accessible
introduction to stochastic processes and
their applications, as well as methods
for numerical simulation, for graduate
students and researchers in physics. It
includes coverage of the more exotic
Levy processes, and a concise account
of numerical methods for simulating
stochastic systems driven by Gaussian
noise.

2010 247 x 174 mm  208pp

17 biw illus. 73 exercises

978-0-521-76542-8 Hardback £27.50
www.cambridge.org/9780521765428

TEXTBOOK

Linear Partial
Differential Equations

and Fourier Theory

Marcus Pivato
Trent University, Peterborough, Ontario

This highly visual introductory textbook
presents an in-depth treatment suitable
for undergraduates in mathematics
and physics, gradually introducing
abstraction while always keeping the
link to physical motivation. Designed
for lecturers as well as students,
downloadable files for all figures,
exercises, and practice problems are
available online, as are solutions.

Contents: Preface; Notation; What's good
about this book?; Suggested twelve-week
syllabus; Part 1. Motivating Examples

and Major Applications: 1. Heat and
diffusion; 2. Waves and signals; 3. Quantum
mechanics; Part Il. General Theory:

4. Linear partial differential equations;

5. Classification of PDEs and problem
types; Part I11. Fourier Series on Bounded
Domains: 6. Some functional analysis;

7. Fourier sine series and cosine series;

8. Real Fourier series and complex Fourier
series; 9. Mulitdimensional Fourier series;
10. Proofs of the Fourier convergence
theorems; Part IV. BVP Solutions Via
Eigenfunction Expansions: 11. Boundary
value problems on a line segment;

12. Boundary value problems on a square;
13. Boundary value problems on a cube;
14. Boundary value problems in polar
coordinates; 15. Eigenfunction methods on
arbitrary domains; Part V. Miscellaneous
Solution Methods: 16. Separation of
variables; 17. Impulse-response methods;
18. Applications of complex analysis;

Part VI. Fourier Transforms on Unbounded
Domains: 19. Fourier transforms; 20. Fourier
transform solutions to PDEs; Appendices;
References; Index.

2010 247 x 174 mm 630pp

150 b/w illus. 380 exercises
978-0-521-19970-4 Hardback £70.00
978-0-521-13659-4 Paperback £35.00
www.cambridge.org/9780521199704
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The Stability of Matter

in Quantum Mechanics
Elliott H. Lieb

Princeton University, New Jersey

and Robert Seiringer

Princeton University, New Jersey

A unique, self-contained description

of research on the stability of matter
problem, this book is an up-to-date
account for researchers. Its pedagogical
style makes it suitable for advanced
undergraduate and graduate courses

in mathematical physics. It introduces
the necessary quantum mechanics

eBooks available at www.cambridge.org/online (@
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to mathematicians, and aspects of
functional analysis to physicists.

‘This is an outstanding book which
will be used both for research and
for teaching. It will make an excellent
text for a graduate course in either a
physics or mathematics department.
Physics students will learn to
appreciate the beauty and relevance
of mathematics and vice versa. The
authors are leaders in the field. Their
book not only describes important
results but also makes them exciting.’
Joel Lebowitz, Rutgers University

2009 247 x 174 mm 310pp
978-0-521-19118-0 Hardback  £35.00

eBook available
www.cambridge.org/9780521191180

NEW IN PAPERBACK

The Future of
Theoretical Physics

and Cosmology
Celebrating Stephen Hawking'’s
Contributions to Physics

Edited by G. W. Gibbons

University of Cambridge

E. P.S. Shellard

University of Cambridge

and S. J. Rankin

University of Cambridge

Based on lectures given in honour of
Stephen Hawking's sixtieth birthday,
this book contains contributions from
some of the world's leading theoretical
physicists. It brings to life Hawking's
work, and provides a critical evaluation
of advanced subjects in modern
cosmology and theoretical physics.

‘The collection of authors is uniformly
impressive ... well-written and
pedagogical ... this volume provides a
rewarding experience for researchers
interested in gravity, cosmology, and
fundamental physics.’

Sean M. Carroll, American Journal of Physics

2009 247 x 174 mm 906pp
978-0-521-14408-7 Paperback £34.99
www.cambridge.org/9780521144087

Mathematics

for Physics

A Guided Tour for Graduate
Students

Michael Stone

University of lllinois, Urbana-Champaign
and Paul Goldbart

University of lllinois, Urbana-Champaign

An engagingly-written account of
mathematical tools and ideas, this book
provides a graduate-level introduction
to the mathematics used in research
in physics. Topics are illustrated
through carefully chosen examples,

exercises and problems drawn from
realistic physics settings. Solutions

to the exercises are available at
www.cambridge.org/9780521854030.

‘The amount of material in
Mathematics for Physics is definitely
more than enough for two single-term
courses; that provides a potential
lecturer considerable flexibility. ...

I strongly recommend it to those

who feel the need to upgrade their
mathematics repertoire.’

Physics Today

2009 246 x 189 mm 820pp
100 b/w illus. 313 exercises
978-0-521-85403-0 Hardback  £45.00

eBook available
www.cambridge.org/9780521854030

TEXTBOOK

A First Course in
String Theory

Second edition

Barton Zwiebach
Massachusetts Institute of Technology

Once again faithful to its goal of
making string theory accessible to
undergraduates - and now also covers
AdS/CFT correspondence.

‘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."

Professor Michael Green, University of
Cambridge

Contents: Foreword; Preface;
Acknowledgements; Part 1. Basics: 1. A
brief introduction; 2. Special relativity and
extra dimensions; 3. Electromagnetism
and gravitation in various dimensions;

4. Nonrelativistic strings; 5. The relativistic
point particle; 6. Relativistic strings;

7. Strong parameterization and classical
motion; 8. World-sheet currents; 9. Light-
cone relativistic strings; 10. Light-cone fields
and particles; 11. The relativistic quantum
point particle; 12, Relativistic quantum
closed strings; 13. Relativistic quantum
closed strings; 14. A look at relativistic
superstrings; Part I1. Developments:

15. D-branes and gauge fields; 16. String
charge and electric charge; 17. T-duality
of closed strings; 18. T-duality of open
strings; 19. Electromagnetism fields in
D-branes; 20. Nonlinear and Born-Infeld
electrodynamics; 21. Strong theory and
particle physics; 22. String thermodynamics

and black holes; 23. Strong interactions and
AdS/CFT; 24. Covariant string quantization;
25. String interactions and Riemann
surfaces; 26. Loop amplitudes in string
theory; References; Index.

2009 246 x 189 mm  696pp

86 b/w illus. 180 exercises

978-0-521-88032-9 Hardback  £40.00

eBook available
www.cambridge.org/9780521880329

The Kerr Spacetime
Rotating Black Holes in General
Relativity

Edited by David L. Wiltshire

University of Canterbury, Christchurch, New
Zealand

Matt Visser

Victoria University of Wellington

and Susan M. Scott

Australian National University, Canberra
Unique, comprehensive overview for
researchers and graduate students

in observational and theoretical
astrophysics, general relativity, and high-
energy physics.

2009 247 x 174 mm 378pp 60 b/w illus.

978-0-521-88512-6 Hardback  £60.00
www.cambridge.org/9780521885126

NEW IN PAPERBACK

The Quantum
Theory of Fields

Volume 1: Foundations

Steven Weinberg

University of Texas, Austin

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

2005 253 x 177 mm 636pp

33 b/willus. 2 tables 70 exercises
978-0-521-67053-1 Paperback £31.00
www.cambridge.org/9780521670531

NEW IN PAPERBACK

The Quantum

Theory of Fields

Volume 2: Modern Applications

Steven Weinberg

University of Texas, Austin

Comprehensive introduction to quantum
field theory by Nobel Laureate Steven
Weinberg, now available in paperback.
2005 253 x 177 mm 512pp

14 biw illus. 50 exercises

978-0-521-67054-8 Paperback £31.00
www.cambridge.org/9780521670548
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NEW IN PAPERBACK

The Quantum
Theory of Fields

Volume 3: Supersymmetry

Steven Weinberg

University of Texas, Austin

A comprehensive introduction to
supersymmetry from Nobel Laureate
Steven Weinberg, now available

in paperback.

2005 253 x 177 mm 442pp

8b/willus. 1 table 40 exercises

978-0-521-67055-5 Paperback £31.00
www.cambridge.org/978052 1670555

Hamiltonian Mechanics

of Gauge Systems

Lev V. Prokhorov

St Petersburg State University

and S. V. Shabanov

University of Florida

Cambridge Monographs on Mathematical
Physics

2010 247 x 174 mm 400pp
978-0-521-89512-5 Hardback c. £70.00
Publication September 2010
www.cambridge.org/9780521895125

Non-Perturbative
Field Theory

From Two Dimensional
Conformal Field Theory to QCD
in Four Dimensions

Yitzhak Frishman

Weizmann Institute of Science, Israel

and Jacob Sonnenschein

Tel-Aviv University

Providing a new perspective on
quantum field theory, this book is useful
for graduate students and researchers
within and outside the field. It describes
non-perturbative methods, and explores
two-dimensional and four-dimensional
gauge dynamics using those methods.
Applications are thoroughly described.
Cambridge Monographs on Mathematical
Physics

2010 247 x 174 mm 456pp 70 b/w illus.
978-0-521-66265-9 Hardback . £75.00
Publication April 2010
www.cambridge.org/978052 1662659

Causality,
Measurement Theory
and the Differentiable
Structure of
Space-Time

R. N. Sen

Ben Gurion University of the Negev, Israel
Introducing graduate students and
researchers to mathematical physics,
this book discusses two recent

developments. Providing a mathematical
discourse on the relation between

Theoretical physics and mathematical physics

theoretical and experimental physics,
the book gives detailed accounts of the
mathematically difficult measurement
theories of von Neumann and Sewell.
Cambridge Monographs on Mathematical
Physics

2010 247 x 174 mm 416pp 41 biwillus.
978-0-521-88054-1 Hardback £75.00
www.cambridge.org/9780521880541

NEW IN PAPERBACK

Exact Solutions
of Einstein’s Field

Equations

Second edition

Hans Stephani
Friedrich-Schiller-Universitat, Jena, Germany
Dietrich Kramer
Friedrich-Schiller-Universitat, Jena, Germany
Malcolm MacCallum

Queen Mary, University of London
Cornelius Hoenselaers

Loughborough University

and Eduard Herlt
Friedrich-Schiller-Universitat, Jena, Germany
A paperback edition of a classic text,
this book contains six new chapters,
covering generation methods and
their application, colliding waves,
classification of metrics by invariants
and treatments of homothetic motions.
This book is an important resource for
graduates and researchers in relativity,
theoretical physics, astrophysics and
mathematics.

‘... not only is the book an unrivalled
source of knowledge on what

has been charted of the rugged
landscape of curved space-times, but,
additionally, it is a well-organized
and concise reference in matters of
differential geometry.’

General Relativity and Gravitation

Cambridge Monographs on Mathematical
Physics

2009 247 x 174 mm 732pp
10 b/w illus. 50 tables
978-0-521-46702-5 Paperback £50.00

eBook available
www.cambridge.org/978052 1467025

Quantum Field Theory

in Curved Spacetime
Quantized Fields and Gravity
Leonard Parker

University of Wisconsin, Milwaukee

and David Toms

University of Newcastle upon Tyne

Suitable for graduate students, this
book presents detailed derivations of
cosmological and black hole processes
in which curved spacetime plays a key
role. It explains how such processes
in the early universe leave observable
consequences today, and how these

processes uncover deep connections
between gravitation and elementary
particles.

Cambridge Monographs on Mathematical
Physics

2009 247 x 174 mm 472pp
978-0-521-87787-9 Hardback  £45.00

eBook available
www.cambridge.org/9780521877879

Supersymmetric

Solitons

M. Shifman

University of Minnesota

and A. Yung

University of Minnesota

Summarizes major advances in critical
solitons in supersymmetric theories and
their implications, for researchers.
Cambridge Monographs on Mathematical
Physics

2009 247 x 174 mm 284pp 6 b/w illus.
978-0-521-51638-9 Hardback  £60.00

eBook available
www.cambridge.org/9780521516389

NEW IN PAPERBACK
String Theory

Volume 1: An Introduction to the Bosonic
String

Joseph Polchinski

University of California, Santa Barbara

This is a comprehensive account of
supersymmetric strings; for graduate
students and researchers.

Cambridge Monographs on Mathematical
Physics

2005 247 x 174 mm 424pp

51 b/w illus. 103 exercises
978-0-521-67227-6 Paperback £29.99

eBook available
www.cambridge.org/9780521672276

NEW IN PAPERBACK

String Theory

Volume 2: Superstring Theory and Beyond
Joseph Polchinski

University of California, Santa Barbara

This is a comprehensive account of
supersymmetric strings; for graduate
students and researchers.

Cambridge Monographs on Mathematical
Physics

2005 247 x 174 mm 552pp

15 b/w illus. 12 tables 93 exercises
978-0-521-67228-3 Paperback £35.00

eBook available
www.cambridge.org/978052 1672283
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CP Violation

Second edition

I. 1. Bigi

University of Notre Dame, Indiana

and A. I. Sanda

Nagoya University, Japan

Reflecting on the explosion of
research activities in this field over
the last decade, this edition has been
substantially expanded.

Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology, 28

2009 247 x 174 mm 506pp
31 b/w illus. 112 exercises
978-0-521-84794-0 Hardback £80.00

eBook available
www.cambridge.org/9780521847940

Nonlinear Markov
Processes and

Kinetic Equations

Vassili N. Kolokoltsov

University of Warwick

The first book devoted to the theory of
nonlinear Markov processes provides a
careful exposition of both probabilistic
and analytic techniques. The author
uses probability to obtain deeper
insight into nonlinear dynamics, and
analysis to tackle difficult problems in
the description of random and chaotic
behavior.

Cambridge Tracts in Mathematics, 182
2010 228x 152 mm 400pp 45 exercises
978-0-521-11184-3 Hardback c. £45.00

Publication August 2010
www.cambridge.org/9780521111843

Sub-Riemannian

Geometry

General Theory and Examples
Ovidiu Calin

Eastern Michigan University

and Der-Chen Chang

Georgetown University, Washington DC
Sub-Riemannian manifolds are
manifolds with the Heisenberg principle
built in. This comprehensive text

and reference introduces the theory

and applications of sub-Riemannian
geometry for graduate students

and researchers in pure and applied
mathematics, theoretical physics, control
theory, and thermodynamics. Potential
applications include quantum mechanics
and quantum field theory.

Encyclopedia of Mathematics and its
Applications, 126

2009 234x 156 mm 384pp 52 b/willus.
978-0-521-89730-3 Hardback  £55.00
www.cambridge.org/9780521897303

Moonshine - The
First Quarter Century
and Beyond

Proceedings of a Workshop on
the Moonshine Conjectures and
Vertex Algebras

Edited by James Lepowsky

Rutgers University, New Jersey

John McKay

Concordia University, Montréal

and Michael P. Tuite

National University of Ireland, Galway

This edited volume contains a mixture
of expository and current research
material that illustrates the far-reaching
impact of ‘Monstrous Moonshine’ on
mathematics and theoretical physics and
reflects the range of research activity
that has stemmed from the Moonshine
conjectures. Potential directions for
future development are also discussed.
London Mathematical Society Lecture Note
Series, 372

2010 228x 152 mm 400pp 1 b/willus.
978-0-521-10664-1 Paperback c. £45.00
Publication May 2010
www.cambridge.org/9780521106641

Plasma physics
and fusion
physics

Modern Plasma Physics
Volume 1: Physical Kinetics of Turbulent
Plasmas

Patrick H. Diamond

University of California, San Diego

Sanae-l. Itoh

Kyushu University, Japan

and Kimitaka Itoh

National Institute for Fusion Science, Toki, Japan

Developing the physical kinetics of
plasma turbulence through a focus on
quasi-particle models and dynamics,
this volume will interest researchers and
graduate students in plasma physics. It
discusses essential physics concepts and
theoretical methods for weak and strong
fluid and phase space turbulence in
plasma systems far from equilibrium.
2010 247 x 174 mm 456pp 119 b/w illus.
978-0-521-86920-1 Hardback c. £75.00
Publication May 2010
www.cambridge.org/9780521869201

Advanced Magneto-

hydrodynamics

With Applications to Laboratory
and Astrophysical Plasmas

J. P. Goedbloed

FOM-Institute for Plasma Physics

Rony Keppens

Katholieke Universiteit Leuven, Belgium

and Stefaan Poedts

Centre for Plasma Astrophysics

Following on from the

companion volume Principles of
Magnetohydrodynamics, this textbook
analyzes the applications of plasma
physics to thermonuclear fusion and
plasma astrophysics from the viewpoint
of MHD. The textbook interweaves
theory and explicit calculations,

and is ideally suited to advanced
undergraduate and graduate courses in
plasma physics and astrophysics.

From a review of the first volume:
‘Goedbloed and Poedts have written
a unique and outstanding volume on
theoretical magnetohydrodynamics
... The reader is carefully and clearly
guided on a mathematical journey
through the essential arguments,
which serves as a concise road

map across the vast territory of
mathematical plasma kinetics ...
Volume | - the present volume - is
an outstanding contribution to

the subject of MHD theory and its
applications. Supplemented with

the implied Volume II, it might well
become the definitive treatise on the
subject.’

Gene Parker, Journal of Fluid Mechanics

2010 247 x 174 mm 648pp 122 b/w illus.
978-0-521-87957-6 Hardback c. £110.00
978-0-521-70524-0 Paperback c. £55.00
Publication April 2010
www.cambridge.org/9780521879576

Power Exhaust in

Fusion Plasmas
Wojciech Fundamenski

Presenting a complete and up-to-date
summary of power exhaust in fusion
plasmas, this self-contained introduction
is an invaluable resource for researchers
and graduate students. Emphasising
rigorous theoretical development
supported by numerical simulations,

a range of experimental observations
are explained, focussing on the leading
tokamak concept.

2009 247 x 174 mm 444pp

60 b/w illus. 20 tables

978-0-521-85171-8 Hardback  £80.00
www.cambridge.org/9780521851718
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The Solar Corona

Second edition

Leon Golub

Harvard-Smithsonian Center for Astrophysics
and Jay M. Pasachoff

Williams College, Massachusetts

Intended for graduate students

and astronomers, this textbook is

an introduction to coronal physics,
balancing the observational and
theoretical aspects of the subject. This
second edition takes into account the
major observational and theoretical
developments of recent years to
provide an up-to-date treatment of our
understanding of the solar corona.

From a review of the first edition:
‘This book covers the subject of the
solar corona with enough depth for
the professional and enough clarity
and completeness for the grad
student. Well-written and up-to-date,
this work sets a standard in the field.’

Jack Zirker, National Solar Observatory,
Sacramento Peak, New Mexico

2009 247 x 174 mm  404pp 135 biw illus.
978-0-521-88201-9 Hardback £50.00
www.cambridge.org/9780521882019

The Plasma Universe
Curt Suplee

Plasma physics is the fascinating science
behind lightning bolts, fluorescent
lights, solar flares, ultra-bright TV
screens, fusion reactors, cosmic jets

and black hole radiation, to name but

a few examples. Research into this
could lead to a source of unlimited,
non-polluting energy. Yet plasmas obey
their own, often very surprising, rules,
and repeatedly defy our best efforts

to anticipate and control them. This
richly illustrated, full color book reveals
for the first time the exciting world

of plasma physics to a non-technical
audience. It describes the phenomena,
and follows the worldwide research
effort to comprehend them, taking the
reader on a journey from neighborhood
neon lights to the remotest galaxies and
beyond. The lively writing is interspersed
with fascinating photographs and
explanatory diagrams, giving the readers
a deeper understanding of the world
around them.

'The Plasma Universe is a lively,
compact, beautifully illustrated and
eminently readable exposition of the
amazing scope of modern plasma
physics. The common phenomena
underlying plasma TVs, sunspots and
the violent death of stars are lucidly
explained at level suitable for a
broad audience. | particularly liked
the onepage profiles of the scientists
who shaped the subject, starting with
Irving Langmuir, that are sprinkled

Plasma physics and fusion physics / Econophysics and financial physics

throughout the text: they provide
welcome historical context and human
interest.’

Curtis Callan, Professor of Physics, Princeton
University, and President-Elect, American
Physical Society

2009 246 x 189 mm 88pp 72 b/w illus.
978-0-521-51927-4 Paperback £12.99
www.cambridge.org/9780521519274

Econophysics
and financial
physics

Finitary Probabilistic
Methods in
Econophysics

Ubaldo Garibaldi

Universita degli Studi di Genova

and Enrico Scalas

Universita degli Studi del Piemonte Orientale
Amedeo Avogadro

Proposing a unified view for a dynamic
probabilistic approach, this book is
useful for advanced undergraduate
and graduate students and researchers
in physics, economics and finance. It
discusses the essentials of applied
probability, and covers finite Markov
chain theory and its applications to real
systems.

2010 247 x 174 mm  300pp
23 b/w illus. 34 exercises
978-0-521-51559-7 Hardback
Publication September 2010
www.cambridge.org/9780521515597

c. £45.00

Dynamics of Markets
The New Financial Economics
Second edition

Joseph L. McCauley

University of Houston

This second edition presents the
advances made in finance market
analysis since 2005, and explains

the history leading up to the biggest
economic disaster of the 21st century.
[t will lead finance theorists, traders,
economists, physicists and engineers to
the frontier of research in time series
analysis.

From a review of the first edition:
‘... well written. The reader is not
burdened with lengthy accounts and
lots of plots of outdated data ...
This is an important contribution to
the understanding of how financial
markets actually perform and both
students and researchers interested in
econophysics should study this book
carefully.’

Jan Sladkowski and Edward W. Piotrowski,
Mathematical Reviews

2009 247 x 174 mm 286pp 19 b/w illus.
978-0-521-42962-7 Hardback £40.00

eBook available
www.cambridge.org/9780521429627

Interest Rates and
Coupon Bonds in

Quantum Finance

Belal E. Baaquie

National University of Singapore

The economic crisis of 2008 has

shown that the capital markets need
new theoretical and mathematical
concepts to describe and price financial
instruments. This ground-breaking
book will provide physicists and
mathematicians researching in finance,
and professionals working in the finance
industry, with a completely different
perspective on finance.

2009 247 x 174 mm 508pp 25 b/w illus.
978-0-521-88928-5 Hardback  £50.00

eBook available
www.cambridge.org/9780521889285

NEW IN PAPERBACK

Theory of Financial
Risk and Derivative
Pricing

From Statistical Physics to Risk
Management

Second edition

Jean-Philippe Bouchaud
Centre Commissariat a I'Energie Atomique
(CEA), Saclay

and Marc Potters

Capital Fund Management

Summarizes recent theoretical
developments in statistical tools to
measure financial markets, for students
and professionals in econophysics and
analytical markets.

2009 247 x 174 mm 400pp 20 tables
978-0-521-74186-6 Paperback £30.00

eBook available
www.cambridge.org/978052 1741866

NEW IN PAPERBACK

Introduction to
Econophysics
Correlations and Complexity in
Finance

Rosario N. Mantegna

Universita degli Studi, Palermo, Italy

and H. Eugene Stanley

Boston University

This book on econophysics explores the
applications of ideas from physics to
financial and economic systems.

2007 247 x 174 mm 164pp 63 b/w illus.
978-0-521-03987-1 Paperback £20.99

eBook available
www.cambridge.org/9780521039871
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Driving Forces in
Physical, Biological
and Socio-economic

Phenomena

A Network Science Investigation
of Social Bonds and Interactions
Bertrand M. Roehner

Université de Paris VII

Multi-disciplinary book on network
theory for graduate students

and researchers in sociology and
econophysics.

2007 247 x 174 mm 272pp 73 biwillus.
978-0-521-85910-3 Hardback £43.00

eBook available
www.cambridge.org/9780521859103

Nonlinear
science and
fluid dynamics

Nonlinear

Resonance Analysis
Theory, Computation,
Applications

Elena Kartashova

Johannes Kepler Universitdt Linz

Suitable for graduate students and
researchers in nonlinear science and
wave turbulence, along with fluid
mechanics and number theory, this is
the first book to present the theory of
nonlinear resonances as a new scientific
field. It demonstrates the computational
methods and applications in detail.
2010 247 x 174 mm  250pp

53 b/willus. 7 tables

978-0-521-76360-8 Hardback c. £65.00

Publication September 2010
www.cambridge.org/9780521763608

TEXTBOOK

Pattern Formation
and Dynamics in
Nonequilibrium
Systems

Michael Cross

California Institute of Technology

and Henry Greenside

Duke University, North Carolina

Designed for graduate students

in biology, chemistry, engineering,
mathematics, and physics, this
introductory textbook provides a
systematic account of the experiments,
simulations, and theory that explain
how complex patterns form in sustained
nonequilibrium systems. It contains

numerous illustrative worked examples,
and over 150 exercises.

‘This book gives an excellent didactic
introduction to pattern formation

in spatially extended systems. It

can serve both as the basis for an
advanced undergraduate or graduate
course as well as a reference. It is
one of those books that will never
outlive its usefulness. It is a must for
anyone interested in non-linear, non-
equilibrium physics.’

Eberhard Bodenschatz, MPI for Dynamics and
Self-Organization, University of Goettingen,
Cornell University

Contents: Preface; 1. Introduction; 2. Linear
instability: basics; 3. Linear instability:
application to reacting and diffusing
chemicals; 4. Nonlinear states; 5. Models;

6. One-dimensional amplitude equation;

7. Amplitude equations for two-dimensional
patterns; 8. Defects and fronts; 9. Patterns
far from threshold; 10. Oscillatory patterns;
11. Excitable media; 12. Numerical methods;
Appendixes; References; Index.

2009 247 x 174 mm 552pp

54 biw illus. 154 exercises

978-0-521-77050-7 Hardback £45.00

eBook available
www.cambridge.org/9780521770507

Dynamics of
Self-Organized and
Self-Assembled

Structures

Rashmi C. Desai

University of Toronto

and Raymond Kapral

University of Toronto

Describes pattern formation processes
and how they can be modeled for
graduate-level courses.

2009 247 x 174 mm 342pp 60 b/w illus.
978-0-521-88361-0 Hardback  £40.00

eBook available
www.cambridge.org/9780521883610

Cosmology,
relativity and
gravitation

Advanced
Gravitational

Wave Detectors

Edited by David Blair
Australian International Gravitational Research
Centre, Perth

Chunnong Zhao

Australian International Gravitational Research
Centre, Perth

LiJu

Australian International Gravitational Research
Centre, Perth

and Eric Howell

University of Western Australia, Perth

2010 247 x 174 mm 300pp
978-0-521-87429-8 Hardback ¢. £70.00
Publication December 2010
www.cambridge.org/9780521874298

Advanced Mechanics

and General Relativity
Joel Franklin

Reed College, Oregon

Aimed at advanced undergraduates, this
textbook presents the particle dynamics
relevant to general relativity, and the
field dynamics necessary to understand
the theory. Nearly 150 exercises and
numerous examples enable students

to test their understanding of the
subject. A tensor manipulation package
and solutions manual are available at
www.cambridge.org/9780521762458.
2010 247 x 174 mm  384pp

60 b/w illus. 147 exercises
978-0-521-76245-8 Hardback c. £45.00

Publication July 2010
www.cambridge.org/9780521762458

Dark Energy

Theory and Observations

Luca Amendola

Osservatorio Astronomico di Roma, Monte Porzio
and Shinji Tsujikawa

Tokyo University of Science

Introducing the theoretical ideas,
observational methods and results, this
textbook is a thorough introduction to
the exciting field of dark energy. Ideally
suited to graduate courses on dark
energy it contains problems with full
solutions. Any calculations are worked
through step-by-step.

2010 247 x 174 mm  504pp

63 b/w illus. 44 exercises

978-0-521-51600-6 Hardback c. £45.00

Publication July 2010
www.cambridge.org/9780521516006
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TEXTBOOK

Observational

Cosmology

Stephen Serjeant
The Open University, Milton Keynes

A comprehensive and up-to-date
treatment of observational cosmology,
this advanced undergraduate textbook
enables students to use quantitative
physical methods to understand the
Universe. It contains full-colour figures,
worked examples, exercises with
solutions, and clearly identifiable key
facts and equations. Suggestions for
further reading provide jumping-off
points for further study.

Contents: 1. Space and time; 2. The cosmic
microwave background; 3. Gravitational
lensing; 4. The local universe; 5. The distant
universe in optical light; 6. The distant
universe in multiwavelength astronomy;

7. Black holes; 8. The intervening universe;
Appendix: special relativity; Index.

2010 263 x210mm 300pp 60 colour

illus. 50 exercises

978-0-521-19231-6 Hardback c. £75.00
978-0-521-15715-5 Paperback c¢. £35.00
Publication July 2010
www.cambridge.org/9780521192316

Numerical Relativity
Solving Einstein’s Equations on
the Computer

Thomas W. Baumgarte

Bowdoin College, Maine

and Stuart L. Shapiro
University of lllinois, Urbana-Champaign

Aimed at students and researchers
entering the field, this pedagogical
introduction to numerical relativity

will also interest scientists seeking

a broad survey of its challenges and
achievements. The book contains

300 exercises, numerous illustrations
(many in color), summary boxes, and
applications to help readers master the
subject.

Pre-publication praise:

‘Over the last five years, there have
been impressive advances in numerical
relativity. It has now become a central
area in the fast growing field of
gravitational wave physics. These tools
have played an important role also

in the theory of critical phenomena
associated with gravitational collapse,
loop quantum cosmology and the
discussion of quantum black holes and
black branes. The book by Baumgarte
and Shapiro provides an excellent
introduction to the subject covering
both, mathematical aspects and
numerical techniques. The authors are
world leaders in numerical relativity
and their contributions have shaped
neutron star simulations, the new
frontier of this field. This book will
soon become the standard advanced

text for younger researchers entering
the field and will also serve as the
authoritative reference for senior
researchers in numerical relativity and
neighboring fields.’

Abhay Ashtekhar, Director, Institute for
Gravitation and the Cosmos, The Pennsylvania
State University

2010 246 x 189 mm 720pp

97 biw illus. 300 exercises
978-0-521-51407-1 Hardback c. £55.00
Publication May 2010
www.cambridge.org/9780521514071

The Dark Matter

Problem

A Historical Perspective

Robert H. Sanders

Kapteyn Astronomical Institute, Groningen, The
Netherlands

Describing the development of dark
matter theory, this book shows

why it is now a central feature of
extragalactic astronomy and cosmology.
This fascinating overview will interest
cosmologists, astronomers and particle
physicists. Mathematics is kept to

a minimum, so the book can be
understood by non-specialists.

2010 247 x 174mm  224pp 71 biw illus.
978-0-521-11301-4 Hardback c. £30.00

Publication April 2010
www.cambridge.org/9780521113014

Dark Energy
Observational and Theoretical
Approaches

Edited by Pilar Ruiz-Lapuente
Universitat de Barcelona

Covering the topic from its origin,
through recent developments to

its future perspectives, this book

is a complete and comprehensive
introduction to dark energy. It is ideal
for physics graduate students who have
just entered the field and researchers
seeking an authoritative reference on
the topic.

2010 247 x 174 mm 352pp 70 b/w illus.
978-0-521-51888-8 Hardback c. £40.00

Publication March 2010
www.cambridge.org/9780521518888

TEXTBOOK

Relativity, Gravitation

and Cosmology

Robert Lambourne

The Open University, Milton Keynes

Aimed at advanced undergraduates, this
self-contained textbook covers the key
ideas of special and general relativity
and their applications. In full colour, it
contains numerous worked examples
and exercises with solutions. Key points
and equations are highlighted, and each

Cosmology, relativity and gravitation

chapter ends with a summary list of
important concepts and results.

Contents: 1. Special relativity and
spacetime; 2. Special relativity and physical
laws; 3. Geometry and curved spacetime;
4. General relativity; 5. The Schwarzschild
solution and black holes; 6. Testing general
relativity; 7. Cosmological solutions; 8. Our
Universe; Index.

2010 263x210mm 312pp 50 exercises
978-0-521-76119-2 Hardback c. £80.00
978-0-521-13138-4 Paperback c¢. £35.00
www.cambridge.org/9780521761192

TEXTBOOK

An Introduction

to Relativity

Jayant V. Narlikar
Inter-University Centre for Astronomy and
Astrophysics (IUCAA), Pune, India

Simple and user-friendly, this
introduction is ideal for a first course

in the subject as part of undergraduate
and graduate studies in physics,
astrophysics and applied mathematics.
It presents all the necessary information,
and contains several worked examples,
figures and 180 exercises to develop
students’ understanding of the subject.

Contents: 1. The special theory of
relativity; 2. From special to the general
theory of relativity; 3. Vectors and tensors;
4. Covariant differentiation; 5. Curvature
of spacetime; 6. Spacetime symmetries;

7. Physics in curved spacetime; 8. Einstein’s
equations; 9. The Schwarzschild solutions;
10. Experimental tests of general relativity;
11. Gravitational radiation; 12. Relativistic
astrophysics; 13. Black holes; 14. The
expanding universe; 15. Friedmann models;
16. The early universe; 17. Observational
cosmology; 18. Beyond relativity;
References; Index.

2010 247 x 174 mm 372pp

99 b/w illus. 180 exercises
978-0-521-51497-2 Hardback  £70.00
978-0-521-73561-2 Paperback £30.00
www.cambridge.org/9780521514972

TEXTBOOK

Gravitation

Foundations and Frontiers

T. Padmanabhan

Inter-University Centre for Astronomy and
Astrophysics (IUCAA), Pune, India

Covering all aspects of gravitation in

a contemporary style, this advanced
textbook is ideal for graduate students
and researchers. Its modular structure
allows different sections to be combined
to suit a variety of courses. There are
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GENERAL
RELATIVITY

Cosmology, relativity and gravitation

more than 200 exercises and over 30
in-depth projects.

Contents: 1. Special relativity; 2. Scalar and
electromagnetic fields in special relativity;
3. Gravity and spacetime geometry: the
inescapable connection; 4. Metric tensor,
geodesics and covariant derivative;

5. Curvature of spacetime; 6. Einstein’s
field equations and gravitational dynamics;
7. Spherically symmetric geometry; 8. Black
holes; 9. Gravitational waves; 10. Relativistic
cosmology; 11. Differential forms and
exterior calculus; 12. Hamiltonian structure
of general relativity; 13. Evolution of
cosmological perturbations; 14. Quantum
field theory in curved spacetime; 15. Gravity
in higher and lower dimensions; 16. Gravity
as an emergent phenomenon; Notes; Index.
2010 247 x 174 mm 728pp

34 biw illus. 228 exercises

978-0-521-88223-1 Hardback £50.00
www.cambridge.org/9780521882231

TEXTBOOK

Gravity’s Fatal
Attraction

Black Holes in the Universe
Second edition

Mitchell C. Begelman

University of Colorado, Boulder

and Martin Rees

University of Cambridge

Richly illustrated, this book is suitable
for introductory undergraduate courses,
amateur astronomers, and all readers
interested in astronomy and physics. It
shows how black holes were discovered,
and discusses current understanding

of their role in cosmic evolution. This
second edition covers new discoveries
made in the past decade.

From a review of the first edition:
‘Martin Rees and Mitchell Begelman
are probably the world’s leading
authorities in the astrophysics of black
holes.’

Stephen W. Hawking

Contents: 1. Gravity triumphant; 2. Stars
and their fates; 3. Black holes in our
backyard; 4. Galaxies and their nuclei;

5. Quasars and kin; 6. Jets; 7. Blasts from
the past; 8. Black holes in hibernation;

9. Cosmic feedback; 10. Checking up on
Einstein; 11. Through the horizon; Appendix:
Gravity and cosmic dimensions; Index.
2010 246x 189 mm 312pp
978-0-521-88944-5 Hardback £60.00
978-0-521-71793-9 Paperback £19.99
www.cambridge.org/9780521889445

Particle Dark Matter

Observations, Models and
Searches

Edited by Gianfranco Bertone
Institute for Theoretical Physics, University

of Ztirich

Aimed at graduate students and
researchers, this book describes the
dark matter problem in particle physics,
astrophysics and cosmology. Featuring
contributions from leading theorists
and experimentalists, it presents many
aspects, from astrophysical observations
to particle physics candidates, and from
the prospects for detection at colliders
to direct and indirect searches.

2010 247 x 174 mm 762pp 197 biw illus.

978-0-521-76368-4 Hardback  £70.00
www.cambridge.org/9780521763684

NEW IN PAPERBACK

Universe or

Multiverse?

Bernard Carr

Queen Mary, University of London

Is our universe unique or just one of
many? Eminent physicists explain how
recent scientific developments lead to
the 'multiverse’ proposal. Suitable for
professional physicists and scientifically-
minded lay people, the articles reflect
the full diversity of views on this highly
speculative and untestable theory.

'... probably the most comprehensive
tome on the subject around at the
moment and, like the others, | imagine
it will have a long shelf-life ... this
well-constructed collection of writings
is the best we can possibly hope for in
the era of this new great debate.’
Pedro Ferreira, Physics World

2009 247 x 174 mm 536pp 16 b/w illus.
978-0-521-14069-0 Paperback £29.99
www.cambridge.org/9780521140690

TEXTBOOK

Introduction to

General Relativity

Lewis Ryder

University of Kent, Canterbury

A student-friendly style, over 100
illustrations, and numerous exercises are
brought together in this textbook for
advanced undergraduate and beginning
graduate students in physics and
mathematics. It covers the core topics
of black holes, gravitational radiation,
and cosmology. Password protected
solutions for instructors are available at
www.cambridge.org/9780521845632.

‘This superb and spirited modern
introduction to Einstein’s theory of
gravitation covers all of the essential
topics with admirable clarity. A

penetrating discussion of the basic
concepts of the theory is followed

by a wonderfully lucid development
of the mathematical formalism using
modern differential geometry. Ample
illustrations and problems enhance
and complement the text; moreover, a
generous list of references is provided
at the end of each chapter for further
reading. This scholarly yet accessible
textbook is highly recommended for a
course on general relativity.’

Bahram Mashhoon, University of Missouri

Contents: Preface; Notation; Important
formulae and physical constants;

1. Introduction; 2. Special relativity, non-
inertial effects and electromagnetism;

3. Differential geometry I: vectors,

forms and absolute differentiation;

4. Differential geometry II: geodesics and
curvature; 5. Einstein field equations, the
Schwarzschild solution and experimental
test of general relativity; 6. Gravitomagnetic
effects: gyroscopes and clocks;

7. Gravitational collapse and black holes;
8. Action principles, conservation laws
and the Cauchy problem; 9. Gravitational
radiation; 10. Cosmology; 11. Gravitation
and field theory; References; Index.

2009 246 x 189 mm 458pp

1 biwillus. 46 exercises
978-0-521-84563-2 Hardback £35.00

eBook available
www.cambridge.org/9780521845632

TEXTBOOK

The Primordial
Density Perturbation
Cosmology, Inflation and the
Origin of Structure

David H. Lyth

Lancaster University

and Andrew R. Liddle
University of Sussex

The origin and evolution of the
primordial perturbation is key to
understanding structure formation in
the earliest stages of the Universe.
Giving a thorough account of theoretical
cosmology and perturbations in the
early Universe, this graduate-level
textbook describes their observational
consequences and how such
observations relate to primordial
physical processes.

I like this book a lot. It is written very
clearly and organised so well that it

is easy to navigate. Both authors are
undoubted experts and they handle
the material with confidence as

well as displaying deep insights and
physical understanding.’

Peter Coles, The Observatory
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Contents: 1. Overview; Part I. Relativity:
2. Special relativity; 3. General relativity;
Part 1. The Universe after the First
Second: 4. The unperturbed Universe;

5. The primordial density perturbation;

6. Stochastic properties; 7. Newtonian
perturbations; 8. General relativistic
perturbations; 9. The matter distribution;
10. Cosmic microwave background
anistropy; 11. Boltzmann hierarchy and
polarization; 12. Isocurvature and tensor
modes; Part IlI. Field Theory: 13. Scalar
fields and gravity; 14. Internal symmetry;
15. Quantum field theory; 16. The
Standard Model; 17. Supersymmetry;
Part IV. Inflation and the Early Universe:
18. Slow-roll inflation; 19. More inflation
paradigms; 20. Reheating and phase
transitions; 21. Baryon number, CDM

and dark energy; 22. Generating field
perturbations at horizon exit; 23. Generating
! at horizon exit; 24. Generating 7 and §,
after horizon exit; 25. Slow-roll inflation and
observation; Appendixes; Index.

2009 247 x 174 mm 516pp

9 b/w illus. 135 exercises
978-0-521-82849-9 Hardback  £40.00
eBook available
www.cambridge.org/978052 1828499

TEXTBOOK

A First Course in

General Relativity
Second edition

Bernard Schutz

Max-Planck-Institut fiir Gravitationsphysik,
Germany

Second edition of a widely-used
textbook providing the first step into
general relativity for undergraduate
students with minimal mathematical
background.

‘Bernard Schutz’s textbook A First
Course in General Relativity quickly
became a classic, notable for its use
of the geometrical approach to the
subject, combined with a refreshing
succinctness. Since its first publication
in 1985, the field of general relativity
has exploded, with new discoveries

in astrophysics and cosmology, and
with the successful operation of laser
interferometric gravitational-wave
antennae. Schutz has done a masterful
job of incorporating these new
developments into a revised edition,
which is sure to become a new
‘classic’. | look forward to teaching
out of the second edition of First
Course.’

Clifford M. Will, McDonnell Center for the
Space Sciences, Washington University, St Louis

Contents: Preface; 1. Fundamental
principles of special relativity; 2. Vector
analysis in special relativity; 3. Tensor
analysis in special relativity; 4. Perfect fluids
in special relativity; 5. Preface to curvature;
6. Curved manifolds; 7. Physics in a curved

spacetime; 8. The Einstein field equations;
9. Gravitational radiation; 10. Spherical
solutions for stars; 11. Schwarzschild
geometry and black holes; 12. Cosmology;
References; Index.

2009 246 x 189 mm 410pp

1 b/willus. 327 exercises
978-0-521-88705-2 Hardback  £35.00

eBook available
www.cambridge.org/9780521887052

Approaches to

Quantum Gravity
Toward a New Understanding
of Space, Time and Matter
Edited by Daniele Oriti

Universiteit Utrecht, The Netherlands

A complete overview of this field from
the frontiers of theoretical physics
research for graduate students and
researchers.

2009 247 x 174 mm 604pp 15 b/w illus.
978-0-521-86045-1 Hardback  £60.00

eBook available
www.cambridge.org/9780521860451

Classical
Measurements in

Curved Space-Times
Fernando de Felice

Universita degli Studi di Padova, Italy

and Donato Bini

Consiglio Nazionale delle Ricerche (CNR), Rome
Ideal for readers with a mathematical
background and a basic knowledge

of relativity, this book explores the
informative power of the theory of
relativity, highlighting its uses in space
physics, astrophysics and cosmology. It
will help readers understand the physics
behind the mathematical formalism of
the theory of relativity.

Cambridge Monographs on Mathematical
Physics

2010 247 x 174 mm  256pp

14 biw illus. 1 table 80 exercises
978-0-521-88930-8 Hardback c¢. £70.00
Publication July 2010
www.cambridge.org/9780521889308

Exact Space-Times

in Einstein’s General
Relativity

Jerry B. Griffiths

Loughborough University

and Jifi Podolsky

Charles University, Prague

Exploring important new concepts
within Einstein’s theory of general
relativity, this book describes the basic
solutions of Einstein’s equations with a
particular emphasis on their geometric
and physical meaning. Analysis builds
from the most simple and symmetric
cases, invaluable for both graduate

Cosmology, relativity and gravitation

students and academic researchers
working in gravitational physics.
Cambridge Monographs on
Mathematical Physics

2009 247 x 174 mm 544pp 80 b/w illus.
978-0-521-88927-8 Hardback £75.00

eBook available
www.cambridge.org/9780521889278

Structures in
the Universe by
Exact Methods

Formation, Evolution,
Interactions

Krzysztof Bolejko

Polish Academy of Sciences

Andrzej Krasinski

Polish Academy of Sciences

Charles Hellaby

University of Cape Town

and Marie-Noélle Célérier

Observatoire de Paris, Meudon
Inhomogeneous models are becoming
an essential tool in analyzing and
understanding the structures in our
Universe. This book reviews important
developments in the application of
inhomogeneous solutions of Einstein’s
field equations to cosmology. The text is
of great value to astrophysicists working
in cosmology, from graduate students to
academic researchers.

Cambridge Monographs on Mathematical
Physics

2009 247 x 174 mm  256pp 20 b/w illus.
978-0-521-76914-3 Hardback  £75.00

eBook available
www.cambridge.org/9780521769143

Analysis of
Gravitational-

Wave Data

Piotr Jaranowski

University of Bialystok, Poland

and Andrzej Krolak

Polish Academy of Sciences

Introducing gravitational-wave data
analysis, this book is an ideal starting
point for researchers entering the field,
and researchers currently analyzing
data. Detailed derivations of the basic
formulae enable readers to apply
general statistical concepts to the
analysis of gravitational-wave signals. It

also discusses new ideas on devising the

efficient algorithms.

Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology, 29

2009 247 x 174 mm 270pp 2 b/w illus.
978-0-521-86459-6 Hardback £70.00
eBook available
www.cambridge.org/9780521864596
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The Cosmic Microwave
Background

From Quantum Fluctuations to
the Present Universe

Edited by Jose Alberto Rubirio-Martin
Instituto de Astrofisica de Canarias, Tenerife
Rafael Rebolo

Instituto de Astrofisica de Canarias, Tenerife
and Evencio Mediavilla

Instituto de Astrofisica de Canarias, Tenerife
Prestigious researchers in the field
present a comprehensive overview

of current knowledge of the Cosmic
Microwave Background, giving coverage
from the basic theoretical principles to
the most recent research results, and
putting the impact of new experiments
into a broader context of research in
cosmology.

Canary Islands Winter School of Astrophysics
2009 247 x 174 mm 318pp

65 b/w illus. 15 tables 10 exercises
978-0-521-76453-7 Hardback £75.00
www.cambridge.org/9780521764537

Quantum
physics,
quantum
information
and quantum
computation

Coming of Age With
Quantum Information
Notes on a Paulian Idea
Christopher A. Fuchs

The Perimeter Institute, Waterloo, Canada

A passionate and personal account of
the early days of quantum information
and computing, this unique book
gathers correspondence between the
author and many of the founders of
the subject. Filled with diary entries,
anecdotes, historical selections, and
research ideas, this book will fascinate
physicists, philosophers, and historians
of science.

2010 247 x 174 mm  600pp
978-0-521-19926-1 Hardback

Publication September 2010
www.cambridge.org/9780521199261

c. £35.00

Quantum Error
Correction

Edited by Daniel Lidar
University of Southern California

Paolo Zanardi

University of Southern California
and Todd Brun

University of Southern California
2010 247 x 174 mm 400pp
978-0-521-89787-7 Hardback
Publication September 2010
www.cambridge.org/9780521897877

c. £45.00

Introduction to

Optical Quantum
Information Processing
Pieter Kok

University of Sheffield

and Brendon Lovett
University of Oxford

Ideal for graduate students beginning
research in optical quantum information
processing, this textbook describes

the techniques that are likely to be

used in implementing optical quantum
information processors. It presents the
most important techniques of the field
using worked examples and over 120
exercises.

2010 246 x 189 mm  498pp
142 biw illus. 122 exercises
978-0-521-51914-4 Hardback

Publication April 2010
www.cambridge.org/9780521519144

c. £45.00

TEXTBOOK

Quantum Processes,
Systems, and
Information

Benjamin Schumacher

Kenyon College, Ohio

and Michael Westmoreland
Denison University, Ohio

A new and exciting approach to

the basics of quantum theory, this
undergraduate textbook contains
extensive discussions of conceptual
puzzles and over 800 exercises and
problems. In addition to the standard
topics covered in other textbooks,

it covers communication and
measurement, quantum entanglement,
entropy and thermodynamics, and
quantum information processing.

‘This is a fantastic book, with one
of the authors no less than the very
inventor of the word and idea of a
qubit. When | opened the book for
the first time, | found I couldn’t stop
reading through it and working out
some of the problems. ... There's no
book out there | would recommend
more for learning the mechanics of
this quantum world.’

Chris Fuchs, Perimeter Institute for Theoretical
Physics

Contents: 1. Bits and quanta;

2. Qubits; 3. States and observables;

4. Distinguishability and information;

5. Quantum dynamics; 6. Entanglement;
7. Information and ebits; 8. Density
operators; 9. Open systems; 10. A particle
in space; 11. Dynamics of a free particle;
12. Spin and rotation; 13. Ladder systems;
14. Many particles; 15. Stationary

states in 1-D; 16. Bound states in 3-D;

17. Perturbation theory; 18. Quantum
information processing; 19. Classical and
quantum entropy; 20. Error correction;
Appendixes; Index.

2010 246 x 189 mm 440pp
63 b/w illus. 835 exercises
978-0-521-87534-9 Hardback
Publication March 2010
www.cambridge.org/9780521875349

c. £40.00

Semantic Techniques in

Quantum Computation
Edited by Simon Gay

University of Glasgow

and lan Mackie

University of Sussex

This book is a collection of work from
leading researchers that explores
quantum computation from the
perspective of the branch of theoretical
computer science known as semantics,
as an alternative to the more well-
known studies of algorithmics,
complexity theory, and information
theory.

2010 234x 156 mm  496pp

161 b/w illus. 27 tables
978-0-521-51374-6 Hardback  £60.00

eBook available
www.cambridge.org/9780521513746

TEXTBOOK

Quantum Mechanics
with Basic Field Theory
Bipin Desai

University of California, Riverside

Students and instructors alike will

find this organized, detailed approach
to quantum mechanics ideal for a
two-semester graduate course. Topics
are covered in logical order through
concise, highly focused chapters, and
over 200 exercises aid understanding
of the subject. Password-protected
solutions are available to instructors at
www.cambridge.org/9780521877602.

'Quantum Mechanics with Basic Field
Theory is an innovative textbook
for a two semester graduate
course that provides an excellent
coverage of the fundamentals
interspersed with their relevance
to striking modern discoveries.

As an expert quantum theorist,
Desai has succeeded in providing
a student-friendly exposition that
is enhanced by exciting topics such
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as superconductivity, spontaneous
symmetry breaking, and neutrino
oscillations.’

Vernon Barger, J. H. Van Vleck and Vilas
Professor of Physics and Director of the Institute
of Elementary Particle Physics, University of
Wisconsin

Contents: Preface; 1. Basic formalism;

2. Fundamental commutator and time
evolution of state vectors and operators;

3. Dynamical equations; 4. Free particles;
5. Particles with spin 1/2; 6. Gauge
invariance, angular momentum and spin;

7. Stern-Gerlach experiments; 8. Some
exactly solvable bound state problems;

9. Harmonic oscillator; 10. Coherent states;
11. Two-dimensional isotropic harmonic
oscillator; 12. Landau levels and quantum
Hall effect; 13. Two-level problems; 14. Spin
1/2 systems in the presence of magnetic
field; 15. Oscillation and regeneration in
neutrino and neutral K-mesons as two-level
systems; 16. Time-independent perturbation
for bound states; 17. Time-dependent
perturbation; 18. Interaction of charged
particles and radiation in perturbation
theory; 19. Scattering in one dimension;
20. Scattering in three dimensions - a
formal theory; 21. Partial wave amplitudes
and phase shifts; 22. Analytic structure

of the S-matrix; 23. Poles of the Green's
function and composite systems;

24. Approximation methods for bound
states and scattering; 25. Lagrangian
method and Feynman path integrals;

26. Rotations and angular momentum;

27. Symmetry in quantum mechanics and
symmetry groups; 28. Addition of angular
momenta; 29. Irreducible tensors and
Wigner-Eckart theorem; 30. Entangled
states; 31. Special theory of relativity: Klein
Gordon and Maxwell’s equation; 32. Klein
Gordon and Maxwell's equation; 33. Dirac
equation; 34. Dirac equation in the presence
of spherically symmetric potentials; 35. Dirac
equation in a relativistically invariant

form; 36. Interaction of Dirac particle with
electromagnetic field; 37. Multiparticle
systems and second quantization;

38. Interactions of electrons and phonons
in condensed matter; 39. Superconductivity;
40. Bose Einstein condensation and
superfluidity; 41. Lagrangian formulation
of classical fields; 42. Spontaneous
symmetry breaking; 43. Basic quantum
electrodynamics and Feynman diagrams;
44. Radiative corrections; 45. Anomalous
magnetic moment and Lamb shift;
Appendix; References; Index.

2009 246 x 189 mm 858pp 230 exercises
978-0-521-87760-2 Hardback  £55.00
www.cambridge.org/9780521877602

Quantum
Measurement

and Control
Howard M. Wiseman
and Gerard J. Milburn

The first comprehensive treatment of
modern quantum measurement and
measurement-based quantum control,
this important book will interest
graduate students and researchers

in quantum information, quantum
metrology, quantum control and related
fields. It introduces key experiments and
technologies through dozens of recent
experiments, and contains nearly 300
exercises to build understanding.

2009 247 x 174 mm  476pp

2 biw illus. 295 exercises
978-0-521-80442-4 Hardback £45.00

eBook available
www.cambridge.org/978052 1804424

TEXTBOOK

Quantum Mechanics
Gennaro Auletta

Pontificia Universitas Gregoriana

Mauro Fortunato

Cassa depositi e prestiti S.p.A., Italy

and Giorgio Parisi

Universita degli Studi di Roma ‘La Sapienza’,
Italy

Advanced undergraduate and graduate
students will benefit from this new
perspective on the fundamental physical
paradigm and its applications.

Contents: Introduction; Part 1. Basic
Features of Quantum Mechanics: 1. From
classical mechanics to quantum mechanics;
2. Quantum observable and states;

3. Quantum dynamics; 4. Examples of
quantum dynamics; 5. Density matrix;

Part 11. More Advanced Topics: 6. Angular
momentum and spin; 7. Identical particles;
8. Symmetries and conservation laws; 9. The
measurement problem; Part Ill. Matter and
Light: 10. Perturbations and approximation
methods; 11. Hydrogen and helium atoms;
12. Hydrogen molecular ion; 13. Quantum
optics; Part IV. Quantum Information: State
and Correlations: 14. Quantum theory of
open systems; 15. State measurement in
quantum mechanics; 16. Entanglement:
non-separability; 17. Entanglement:
quantum information; References; Index.
2009 246 x 189 mm 756pp

65 b/w illus. 318 exercises
978-0-521-86963-8 Hardback  £45.00
eBook available
www.cambridge.org/978052 1869638

Mathematical
methods and
computational
tools

Group Theory
A Physicist’s Survey

Pierre Ramond
University of Florida

Designed for advanced undergraduate
and graduate students, this book
introduces physicists to many of the
fascinating mathematical aspects of
group theory, and mathematicians

to its physics applications. It gives a
comprehensive overview of the main
aspects of both finite and continuous
group theory, highlighting applications
to fundamental physics.

2010 247 x 174 mm 340pp 65 b/w illus.
978-0-521-89603-0 Hardback . £40.00
Publication May 2010
www.cambridge.org/978052 1896030

TEXTBOOK

Mathematical
Methods for Physics
and Engineering

Ken F. Riley

University of Cambridge

Mike P. Hobson

University of Cambridge

and Stephen J. Bence

Set comprising the third edition of
acclaimed textbook and its solutions
manual, for undergraduate mathematics
courses in the physical sciences.

From a review of a previous edition:
'... 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

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-
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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 1910pp

261 b/w illus. 820 exercises
978-0-521-68339-5 Third Edition Set

£49.00

www.cambridge.org/978052 1683395

An Introduction to

Random Matrices

Greg W. Anderson

University of Minnesota

Alice Guionnet

ENS-Lyon

and Ofer Zeitouni

Weizmann Institute/University of Minnesota
The theory of random matrices plays an
important role in many areas of pure
mathematics. This rigorous introduction
is specifically designed for graduate
students in mathematics or related
sciences, who have a background

in probability theory but have not

been exposed to advanced notions of
functional analysis, algebra or geometry.

Cambridge Studies in Advanced
Mathematics, 118

2009 228 x 152 mm 506pp

7 biwillus. 75 exercises
978-0-521-19452-5 Hardback  £40.00
www.cambridge.org/9780521194525

Statistical
physics

Self-Organised
Criticality

Theory, Models and
Characterisation

Gunnar Pruessner

Imperial College of Science, Technology and
Medicine, London

Providing an overview of numerical and
analytical methods, from foundations
to applications, this book is an easy
access point to important results

and sophisticated methods. Written

for graduate students and practicing
researchers in physics, mathematics,
biology, sociology, finance, medicine and

engineering, it gives a practical, hands-
on approach.

2010 246 x 189 mm  450pp

85 b/w illus. 22 tables

978-0-521-85335-4 Hardback . £45.00
Publication December 2010
www.cambridge.org/9780521853354

Introduction to
Statistical Field Theory

Edouard Brézin
Ecole Normale Supérieure, Paris

Written for advanced undergraduate
and beginning graduate students, this
textbook provides a concise introduction
to statistical field theory. It deals directly
with the loop-expansion of the free-
energy, or background field method,
avoiding long developments on field
theory techniques.

2010 247 x 174 mm 250pp 28 b/w illus.
978-0-521-19303-0 Hardback c. £40.00

Publication September 2010
www.cambridge.org/9780521193030

TEXTBOOK

Complex Networks
Structure, Robustness and
Function

Shlomo Havlin

Bar-llan University, Israel

and Reuven Cohen
Weizmann Institute of Science, Israel

Examining important results and
analytical techniques, this graduate-level
textbook is a step-by-step presentation
of the structure and function of complex
networks. It explains both the theoretical
methods used and the experimental and
analytical results obtained. End-of-
chapter review questions help students
monitor their understanding of the
materials presented.

Contents: 1. Introduction; Part I. Random
Network Models: 2. The Erdos-Renyi
models; 3. Observations in real-world
networks; 4. Models for complex

networks; 5. Growing network models;
Part Il. Structure and Robustness of
Complex Networks: 6. Distances in scale-
free networks - the ultra small world;

7. Self-similarity in complex networks;

8. Distances in geographically embedded
networks; 9. The network’s structure - the
generating function method; 10. Percolation
on complex networks; 11. Structure of
random directed networks - the bow tie;
12. Introducing weights - bandwidth
allocation and multimedia broadcasting;
Part I11. Network Function - Dynamics

and Applications: 13. Optimization of the
network structure; 14. Epidemiological
models; 15. Immunization;

16. Thermodynamic models on networks;
17. Spectral properties, transport, diffusion
and dynamics; 18. Searching in networks;
19. Biological networks and network motifs;
Part IV. Appendices; References; Index.
2010 246 x 189 mm 248pp

56 b/w illus. 65 exercises

978-0-521-84156-6 Hardback c. £35.00
Publication July 2010
www.cambridge.org/9780521841566

A Guide to Monte
Carlo Simulations in

Statistical Physics

Third edition

David P. Landau

University of Georgia

and Kurt Binder

Johannes Gutenberg Universitdt Mainz, Germany
Expanding the discussion of Monte
Carlo simulation in physics and related
areas, this edition now contains material
describing powerful new algorithms,
recent technical advances and key
applications. Many examples, recipes,
case studies, and exercises are included,
making this an ideal textbook for
graduates and researchers.

From a review of 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.’

D. C. Rapaport, Journal of Statistical Physics

2009 247 x 174 mm 488pp 10 b/w illus.
978-0-521-76848-1 Hardback  £45.00

eBook available
www.cambridge.org/9780521768481

Biological
physics

Modelling Cell Biology
with Networks

Edited by Mark Buchanan

Guido Caldarelli

Consiglio Nazionale delle Ricerche (CNR), Rome

Paolo De Los Rios
Ecole Polytechnique Federale de Lausanne,
Switzerland

Francesco Rao

Centro Fermi, Rome

and Michele Vendruscolo

University of Cambridge

With contributions from leaders in both
network theory and modern cell biology,
this comprehensive introduction is the
first book on the subject. It is a key
introductory text for graduate students
and researchers in physics, biology and
biochemistry, presenting ideas and
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techniques outside the reader's own
area of specialization.

2010 247 x174mm  272pp 73 biw illus.
978-0-521-88273-6 Hardback . £45.00
Publication June 2010
www.cambridge.org/9780521882736

The Handbook of
Medical Image
Perception and
Techniques

Edited by Ehsan Samei

Duke University, North Carolina

and Elizabeth Krupinski

University of Arizona

This state-of-the-art book reviews key
issues and methods in medical image
perception research through associated
techniques, illustrations and examples.
Written by key figures in the field, the
book covers a range of topics including
the history of medical image perception
research, the basics of vision and
cognition, and dedicated application
areas, especially those concerned with
the interface between the clinician

and the display of medical image

data. It summarises many of the basic
techniques used to conduct and analyse
medical image perception and observer
performance research, allowing readers
to understand basic research techniques
so they can adopt them for use in

their own studies. Written for both
newcomers to the field and experienced
researchers, this book provides a broad
overview of medical image perception,
and will serve as a reference volume for
years to come.

Contributors: Ehsan Samei, Elizabeth
Krupinski, Harold Kundel, Calvin Nodine,
Arthur Burgess, Robert Wagner, David
Manning, Kevin Berbaum, Edmund Franken,
Robert Caldwell, Kevin Schartz, Claudia
Mello-Thoms, Robert Saunders, Maria
Petrou, Xiang Li, Georgia Tourassi, Steve
Hillis, Dev Chakraborty, Craig Abbey, Miguel
Eckstein, Matthew Kupinski, Maryellen
Giger, Weijie Chen, Yulei Jiang, Matthew
Freedman, Teresa Osicka, Michael Ulissey,
Ronald Summers, Eugenio Alberdi, Andrey
Povyakalo, Lorenzo Strigini, Peter Ayton,
Jeff Siewerdson, Kent Ogden, Walter Huda,
Margarita Zuley, Richard Van Metter; Hans
Roehrig, Carl Zylack

2009 276 x 219 mm 436pp 170 biw illus.
978-0-521-51392-0 Hardback  £120.00
www.cambridge.org/9780521513920

Biological physics / Computational science and modelling

TEXTBOOK
Chemical Biophysics

Quantitative Analysis of Cellular
Systems

Daniel A. Beard

Medical College of Wisconsin

and Hong Qian
University of Washington

First textbook to apply rigorous physical
chemistry principles to mathematical
and computational modelling of
biochemical systems.

‘There are a growing number of
physicists, engineers, mathematicians
and chemists who are interested in
joining the post-genomics party and
addressing cutting-edge problems in
molecular and cell biology. The barrier
to entry can be high and prohibitive.
This marvelous new book opens the
door for the quantitively inclined.
Beard and Qian, in an accessible

and clear style, present fundamental
methods that can be used to model
and analyze an array of biomolecular
systems and processes, ranging from
enzyme kinetics to gene regulatory
networks to cellular transport. This
book will appeal to autodidacts as
well as professors looking for course
texts.'

J.J. Collins, Professor of Biomedical Engineering
and MacArthur Fellow, Boston University

Contents: Preface; Introduction;

Part I. Background Material: 1. Concepts
from physical chemistry; 2. Conventions
and calculations for biochemical systems;
3. Chemical kinetics and transport
processes; Part Il. Analysis and Modeling
of Biochemical Systems: 4. Enzyme-
catalyzed reactions; 5. Biochemical
signaling modules; 6. Biochemical reaction
networks; 7. Coupled biochemical systems
and membrane transport; Part IIl. Special
Topics: 8. Spatially distributed systems and
reaction-diffusion modeling; 9. Constraint-
based analysis of biochemical systems;

10. Biomacromolecular structure and
molecular association; 11. Stochastic
biochemical systems and the chemical
master equation; 12. Appendix: the
statistical basis of thermodynamics;
Bibliography; Index.

Cambridge Texts in Biomedical Engineering
2008 247 x 174 mm 336pp

94 biw illus. 55 exercises
978-0-521-87070-2 Hardback £42.00
eBook available
www.cambridge.org/978052 1870702

Computational
science and
modelling

Scientific Computation
Gaston H. Gonnet

Eidgendssische Technische Hochschule Zirich
and Ralf Scholl

Using real-life applications, this
graduate-level textbook introduces
different mathematical methods

of scientific computation to solve
minimization problems. Each chapter
solves several realistic problems,
allowing readers to see how the
methods are put to use, making

it easier to grasp the basic ideas.
Interactive exercises are available at
www.cambridge.org/9780521849890.
2009 246 x 189 mm 250pp 13 b/w illus.
978-0-521-84989-0 Hardback  £35.00

eBook available
www.cambridge.org/978052 1849890

Learning MATLAB

Tobin A. Driscoll
University of Delaware

Learning MATLAB is ideal for readers
seeking a focused and brief approach
to the software, rather than an
encyclopaedic one. This handbook

is suitable for graduate students,
advanced undergraduate students,

and professional MATLAB users in
mathematics, computer science, science,
and engineering.

2009 253x 177 mm 110pp

978-0-89871-683-2 Paperback £16.99
www.cambridge.org/9780898716832

TEXTBOOK

Ab Initio Molecular
Dynamics

Basic Theory and Advanced
Methods

Dominik Marx

Ruhr-Universitat, Bochum, Germany

and Jiirg Hutter
Universitét Ziirich

The first book on this rapidly growing
field for graduate students and
researchers, covering a range of
methods and applications.

Contents: Part I. Basic Techniques:

1. Setting the stage: why ab initio molecular
dynamics?; 2. Getting started: unifying Md
and electronic structure; 3. Implementation:
using the plane wave basis set;

4. Atoms with plane waves: accurate
pseudopotentials; Part Il. Advanced
Techniques: 5. Beyond standard ab initio
molecular dynamics; 6. Beyond norm-
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conserving pseudopotentials; 7. Computing
properties; 8. Parallel computing;

Part I11. Applications: 9. From materials to
biomolecules; 10. Properties from ab initio
simulations; 11. Outlook; References; Index.
2009 247 x 174 mm 578pp
978-0-521-89863-8 Hardback £45.00

eBook available
www.cambridge.org/9780521898638

History,
philosophy and
foundations of
physics

Einstein’s Unification
Jeroen van Dongen

Universiteit Utrecht, The Netherlands
Shedding new light on Einstein’s later
work, this book explores Einstein’s belief
that he could find a unified theory of
all of nature’s forces by repeating the
methods he used when formulating
general relativity. This book will interest
physicists, historians and philosophers
of science.

2010 247 x174mm 232pp 21 b/wiillus.
978-0-521-88346-7 Hardback c. £50.00
Publication June 2010
www.cambridge.org/9780521883467

Information and the

Nature of Reality

From Physics to Metaphysics
Edited by Paul Davies

Arizona State University

and Niels Henrik Gregersen

University of Copenhagen

Many scientists regard mass and energy
as the primary currency of nature. In
recent years, however, the concept of
information has gained importance.

In this book, eminent scientists,
philosophers and theologians chart
various aspects of information, from
quantum information to biological and
digital information, to understand how
nature works.

2010 228 x 152 mm 300pp 5 b/willus.
978-0-521-76225-0 Hardback . £20.00

Publication June 2010
www.cambridge.org/9780521762250

Philosophy of
Quantum Information

and Entanglement
Edited by Alisa Bokulich

Boston University

and Gregg Jaeger

Boston University

Bringing together fourteen world-
leading physicists and philosophers
of physics, this interdisciplinary
volume addresses the most important
developments and debates in this
exciting area of research. Offering

a broad spectrum of approaches to
resolving deep foundational challenges,
this book is ideal for historians,
philosophers of science and physicists.
2010 247 x 174 mm 352pp 29 b/w illus.
978-0-521-89876-8 Hardback c. £55.00

Publication March 2010
www.cambridge.org/9780521898768

Time, Chance,

and Reduction
Philosophical Aspects of
Statistical Mechanics

Edited by Gerhard Ernst

Universitat Stuttgart

and Andreas Hiittemann

Westfalische Wilhelms-Universitat Minster,
Germany

Statistical mechanics is one of the
fundamental theories of physics, raising
important philosophical questions on the
nature of time, chance and reduction.
This book addresses the philosophical
issues inherent in the reduction of
thermodynamics to statistical mechanics,
compiling current research by experts
in the field to create an invaluable
summary.

2010 247 x 174 mm 218pp 1 b/willus.
978-0-521-88401-3 Hardback £50.00
www.cambridge.org/9780521884013

Communicating
Science

Professional, Popular, Literary
Nicholas Russell

Department of Humanities, Imperial College
London

Ideal for students and practitioners in
science, engineering and medicine, this
book provides a better understanding
of the culture, sociology and
mechanics of professional and popular
communication. Written in an engaging
style, and avoiding specialist jargon, it
gives an insight into science’s place in
society.

'... [an] interesting and important
book.’

Rachel Zelkowitz, Science News online

2009 228 x 152 mm 348pp
978-0-521-11383-0 Hardback  £60.00
978-0-521-13172-8 Paperback £18.99

eBook available
www.cambridge.org/9780521113830

Quantum Theory at

the Crossroads
Reconsidering the 1927 Solvay
Conference

Guido Bacciagaluppi

University of Aberdeen

and Antony Valentini

Imperial College of Science, Technology and
Medicine, London

This book contains a complete
translation of the original proceedings
of the 1927 Solvay conference, with
background essays and an extensive
analysis in light of current research.
This book will be of interest to graduate
students and researchers in physics, and
the history and philosophy of quantum
theory.

2009 247 x 174 mm 556pp 2 b/w illus.

978-0-521-81421-8 Hardback  £70.00
www.cambridge.org/9780521814218

Discovering the
Expanding Universe
Harry Nussbaumer

Swiss Federal Institute of Technology, Ziirich
and Lydia Bieri

Harvard University, Massachusetts
Foreword by Allan Sandage
Observatories of the Carnegie Institution,
California

This book explores the history of the
discovery of the expanding universe,
one of the most exciting exploits in
astronomy.

2009 247 x 174 mm 244pp 49 b/w illus.

978-0-521-51484-2 Hardback  £30.00
www.cambridge.org/9780521514842

Heisenberg and the
Interpretation of

Quantum Mechanics
The Physicist as Philosopher
Kristian Camilleri

University of Melbourne

New perspective on Heisenberg's
interpretation of quantum mechanics for
researchers and graduate students in the
history and philosophy of physics.

2009 228x152mm 212pp 1 b/w illus.

978-0-521-88484-6 Hardback  £45.00
www.cambridge.org/9780521884846
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On Space and Time
Edited by Shahn Majid

Queen Mary, University of London

With contributions by Alain Connes,
Michael Heller, Roger Penrose, John
Polkinghorne and Andrew Taylor

A fascinating discussion on space
and time articulated by the most
distinguished scientists of today.
2008 228 x 152 mm 320pp 45 biw illus.
978-0-521-88926-1 Hardback  £14.99
www.cambridge.org/9780521889261

General and
classical physics

TEXTBOOK

A Kinetic View of
Statistical Physics
Paul Krapivsky

Boston University

Sid Redner

Boston University

and Eli Ben-Naim
Los Alamos National Laboratory

Aimed at graduate students, this

book explores some of the core
phenomena in non-equilibrium
statistical physics. It focuses on the
development and application of
theoretical methods to help students
develop problem-solving skills, and
contains 200 exercises. Solutions

to some exercises can be found at
www.cambridge.org/9780521851039.

Contents: 1. Aperitifs; 2. Diffusion;

3. Collisions; 4. Exclusion; 5. Aggregation;
6. Fragmentation; 7. Adsorption; 8. Spin
dynamics; 9. Coarsening; 10. Disorder;
11. Hysteresis; 12. Population dynamics;
13. Diffusive reactions; 14. Complex
networks; References; Index.

2010 246 x 189 mm 400pp

125 b/w illus. 200 exercises
978-0-521-85103-9 Hardback c¢. £40.00
Publication October 2010
www.cambridge.org/9780521851039

Reliability in
Scientific Research
Improving the Dependability
of Measurements, Calculations,
Equipment, and Software

I. R. Walker

University of Cambridge

Covering many techniques widely
used in research, this book will help
researchers in the physical sciences
and engineering solve troublesome,
and potentially very time consuming,
problems in their work. The book deals
with technical difficulties that often
arise unexpectedly during the use of

various common experimental methods,
as well as with human error. It provides
preventative measures and solutions
for such problems, thereby saving
valuable time for researchers. Some of
the topics covered are: sudden leaks

in vacuum systems, electromagnetic
interference in electronic instruments,
vibrations in sensitive equipment, and
bugs in computer software. The book
also discusses mistakes in mathematical
calculations, and pitfalls in designing
and carrying out experiments. Each
chapter contains a summary of its key
points, to give a quick overview of
important potential problems and their
solutions in a given area.

2010 246 x 189 mm  450pp

64 biw illus. 8 tables

978-0-521-85770-3 Hardback . £40.00
Publication October 2010
www.cambridge.org/9780521857703

TEXTBOOK

A Student’'s Guide

to Waves

Tim Freegarde

University of Southampton

2010 246 x 189 mm  190pp
978-0-521-19757-1 Hardback c. £45.00
978-0-521-14716-3 Paperback c¢. £16.99
Publication September 2010
www.cambridge.org/9780521197571

TEXTBOOK

Astrophysics for
Physicists

Arnab Rai Choudhuri

Indian Institute of Science, Bangalore

Designed for teaching astrophysics

to physics students at advanced
undergraduate or beginning graduate
level, this textbook develops
astrophysics from the basics without
requiring any previous study in
astronomy or astrophysics. Topics not
usually covered in physics courses, such
as general relativity and plasma physics,
are developed from first principles.

‘At last! An astrophysics textbook

for physics majors that does not

shy away from fluids, plasmas, and
general relativity. With transparent
physical reasoning and beautifully
clear writing throughout, this book
should become the standard for
advanced undergraduate courses, and
recommended reading for beginning
graduate students. An outstanding
complement to Choudhuri’s previous
masterwork, The Physics of Fluids and
Plasmas.’

Professor Mitchell C. Begelman, University of
Colorado, author of Gravity's Fatal Attraction:
Black Holes in the Universe

History, philosophy and foundations of physics / General and classical physics

Contents: 1. Introduction; 2. Interaction
of radiation with matter; 3. Stellar
astrophysics I: basic theoretical ideas and
observational data; 4. Stellar astrophysics
II: nucleosynthesis and other advanced
topics; 5. End states of stellar collapse;

6. Our galaxy and its interstellar matter;

7. Elements of stellar dynamics; 8. Elements
of plasma astrophysics; 9. Extragalactic
astronomy; 10. The spacetime dynamics

of the Universe; 11. The thermal history of
the Universe; 12. Elements of tensors and
general relativity; 13. Some applications of
general relativity; 14. Relativistic cosmology;
Appendixes; References; Index.

2010 247 x 174 mm 480pp

126 b/w illus. 88 exercises
978-0-521-81553-6 Hardback c. £35.00
Publication March 2010
www.cambridge.org/9780521815536

NEW IN PAPERBACK

The New Physics
For the Twenty-First Century
Gordon Fraser

Underpinning all the other branches of
science, physics affects the way we live
our lives, and ultimately how life itself
functions. Recent scientific advances
have led to dramatic reassessment of
our understanding of the world around
us, and made a significant impact

on our lifestyle. In this book, leading
international experts, including Nobel
prize winners, explore the frontiers of
modern physics, from the particles inside
an atom to the stars that make up a
galaxy, from nano-engineering and brain
research to high-speed data networks.
Revealing how physics plays a vital role
in what we see around us, this book will
fascinate scientists of all disciplines, and
anyone wanting to know more about
the world of physics today.

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

| wholeheartedly recommend it to
researchers, postgraduate students
and perhaps advanced undergraduates
in the sciences.’
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General and classical physics / Also of interest

Building Scientific
Apparatus

Fourth edition

John H. Moore

University of Maryland, College Park

Christopher C. Davis
University of Maryland, College Park

Michael A. Coplan

University of Maryland, College Park

and Sandra C. Greer

Mills College

Unrivalled in its completeness, this
guide to the design and construction of
scientific apparatus is essential reading
for all scientists and students in physical,
chemical and biological sciences, and
engineering. Detectors, low-temperature
measurements, and high-pressure
apparatus, updated engineering
specifications, are all new to this edition.

‘This new edition includes updates
throughout, and will continue to
serve as a bookshelf standard in
laboratories around the world. | never
like to be too far from this book!”
Jason Hafner, Rice University, Houston, Texas

2009 234x213mm 662pp
978-0-521-87858-6 Hardback  £45.00

eBook available
www.cambridge.org/9780521878586

TEXTBOOK

A Student’'s Guide to

Maxwell’s Equations
Daniel Fleisch

Wittenberg University, Ohio

A guide for undergraduate and graduate
courses in electromagnetism and
electromagnetics.

‘Professor Fleisch is a great scientific
communicator.’
electronicdesign.com

Contents: Preface; 1. Gauss's law for
electric fields; 2. Gauss's law for magnetic
fields; 3. Faraday's law; 4. The Ampere-
Maxwell law; 5. From Maxwell's equations
to the wave equation; Appendix; Further
Reading; Index.

2008 228 x 152 mm 144pp

63 b/w illus. 39 exercises
978-0-521-70147-1 Paperback £15.99
eBook available
www.cambridge.org/9780521701471

TEXTBOOK

Introduction to

Classical Mechanics
With Problems and Solutions

David Morin
Harvard University, Massachusetts

Supplementary textbook for all levels
of undergraduate physics courses in
classical mechanics.

'This textbook serves as an
introduction to standard
undergraduate classical mechanics
topics, including Newton's laws,
energy, momentum, oscillators,
rotational dynamics and angular
momentum. ... The real value of this
book, however, lies in the extensive
set of problems and worked solutions
that many students tend to crave
and as such is sure to be warmly
welcomed.’

Contemporary Physics

Contents: Preface; 1. Strategies for solving
problems; 2. Statics; 3. Using F=ma;

4. Oscillations; 5. Conservation of energy
and momentum; 6. The Lagrangian model;
7. Central forces; 8. Angular momentum,
Part | (constant L); 9. Angular momentum,
Part I (general L); 10. Accelerating frames
of reference; 11. Relativity (kinematics);
12. Relativity (dynamics); 13. 4-vectors;
14. General relativity; Appendices;
References; Index.

2008 246 x 189 mm 738pp
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TEXTBOOK

An Introduction

to Uncertainty in
Measurement

Using the GUM (Guide to the
Expression of Uncertainty in
Measurement)

L. Kirkup

University of Technology, Sydney

and R. B. Frenkel

National Measurement Institute, Lindfield,
Sydney

Guide to international guidelines for
calculating and expressing uncertainty,
for students and professionals in
science/engineering.

'... although it has plenty of equations

and some discussions of complex
issues, it is a remarkably readable
text. | wish that the textbooks that

| was required to buy at university
were half as understandable. If you
start at the beginning with a Granny
Smith apple and a cup of tea, you will
probably find that the cup is empty
and the apple core brown before you
put this book down ... there is some

maths ... but if you are not maths-
literate and think there is nothing in
them for you, you are wrong ... | find
that I can truthfully recommend this
book to anyone with a serious interest
in measurement and uncertainties,
whether they are beginner or an old
hand.’

Jeffrey Tapping

Contents: Preface; 1. The importance of
uncertainty in science and technology;

2. Measurement fundamentals; 3. Terms
used in measurement; 4. Introduction

to uncertainty in measurement; 5. Some
statistical concepts; 6. Systematic errors;

7. Calculation of uncertainties; 8. Probability
density, the Gaussian distribution and

the Central Limit Theorem; 9. Sampling a
Gaussian distribution; 10. The t-distribution,
and the Welch-Satterthwaite formula;

11. Case studies in measurement
uncertainty; Appendices; References; Index.
2006 247 x 174 mm 248pp

100 b/w illus. 30 tables 35 exercises
978-0-521-60579-3 Paperback £23.99
eBook available
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Publication December 2010
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Lines
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