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Optics,
optoelectronics
and photonics

Ceramic Lasers

Akio lkesue

World-Lab. Co. Ltd.

Yan Lin Aung

World-Lab. Co. Ltd.

and Voicu Lupei

National Institute of Laser, Plasma and Radiation
Physics

Co-authored by one of the pioneers

of this field, the book describes the
fabrication technology and theoretical
characterization of ceramic material
properties. It describes novel types

of solid lasers and other optics using
ceramic materials, making it an
invaluable guide for physicists, materials
scientists and engineers working on
laser ceramics.

2011 247 x 174 mm  300pp
100 b/w illus. 20 tables
978-0-521-11408-0 Hardback
Publication July 2011
www.cambridge.org/9780521114080

¢. £70.00

Structured Surfaces as

Optical Metamaterials
Edited by Alexei A. Maradudin
University of California, Irvine

Covering techniques and applications,
this book explores structured surfaces
in the context of optical metamaterials.
Topics include design and fabrication,
unusual optical properties, and recent
experimental observations. It is ideal for
researchers and professionals working
in metamaterials and plasmonics, as
well as those just entering this exciting
new field.

2011 247 x174mm  350pp
978-0-521-11961-0 Hardback

Publication April 2011
www.cambridge.org/9780521119610

¢. £60.00

TEXTBOOK

Introduction to

Nonlinear Optics
Geoffrey New

Imperial College of Science, Technology and
Medicine, London

Providing a gentle introduction to the
principles of the subject, this textbook
is ideal for graduate students starting
their research in this exciting area.
More advanced topics are confined to
specialist chapters so that readers can
focus on basic principles before tackling

these more difficult aspects of the
subject.

Contents: 1. Introduction; 2. Frequency
mixing; 3. Crystal optics; 4. Nonlinear
optics in crystals; 5. Third-order nonlinear
processes; 6. Dispersion and optical pulses;
7. Nonlinear optics with pulses; 8. Some
quantum mechanics; 9. Resonant effects;
10. High harmonic generation; Appendices;
Answers to problems; Book list; References;
Index.

2011 246 x 189 mm 225pp
110 b/w illus. 66 exercises
978-0-521-87701-5 Hardback
Publication March 2011
www.cambridge.org/9780521877015

c. £40.00

Light Propagation

in Gain Media

Optical Amplifiers

Malin Premaratne

Monash University, Victoria

and Govind P. Agrawal

University of Rochester, New York

A comprehensive treatment of the
fundamental concepts, theory and
techniques of modern optical amplifier
technology, this book is ideal for
graduate students and researchers

in physics, optics, bio-optics and
communications. It covers all major
optical amplification schemes in
conventional materials, and optical gain
in metamaterials.

2011 247 x174mm  250pp 100 b/w illus.
978-0-521-49348-2 Hardback . £60.00

Publication February 2011
www.cambridge.org/9780521493482

TEXTBOOK

Mathematical Methods
for Optical Physics

and Engineering

Gregory J. Gbur

University of North Carolina, Charlotte

The first textbook on mathematical
methods focusing on techniques for
optical science and engineering. Ideal
for upper division undergraduates and
graduates. 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 applications.
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;

Optics, optoelectronics and photonics

17. Legendre functions and spherical
harmonics; 18. Orthogonal functions;
19. Green's functions; 20. The calculus
of variations; 21. Asymptotic techniques;
Appendices; References; Index.
2010 247 x 174 mm 800pp
270 b/w illus. 445 exercises
978-0-521-51610-5 Hardback
Publication November 2010
www.cambridge.org/9780521516105

¢. £50.00

TEXTBOOK
Optical Physics

Fourth edition

Ariel Lipson

BrightView Systems Ltd, Israel

Stephen G. Lipson

Technion — Israel Institute of Technology, Haifa
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.

‘... a well 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 592pp

375 b/w illus. 190 exercises
978-0-521-49345-1 Hardback  £35.00
www.cambridge.org/9780521493451

Fundamentals of
Micro-Optics

Hans Zappe

University of Freiburg, Germany

Covering all the key topics, from optical
fundamentals to advanced applications,
this book provides a complete guide to
micro-optics. Extensive worked examples
are included, plus real-world case
studies and a wide range of end-of-
chapter exercises, making this ideal for

Nonlinear
Optics

eBooks available at www.cambridge.org/ebookstore (@
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Surface Plasmons

A SOPHOTON TS

Laser
Dynamics

Optics, optoelectronics and photonics / Condensed matter physics, nanoscience and mesoscopic physics

use in the classroom as well as for self
study.

2010 247 x 174 mm  646pp

407 b/w illus. 16 tables 197 exercises
978-0-521-89542-2 Hardback  £60.00

eBook available
www.cambridge.org/9780521895422

Introduction to

Quantum Optics

From the Semi-classical Approach
to Quantized Light

Gilbert Grynberg

Ecole Normale Supérieure, Paris

Alain Aspect

Institut d'Optique, Palaiseau

and Claude Fabre

Université de Paris VI (Pierre et Marie Curie)
Foreword by Claude Cohen-Tannoudji

Covering a number of important
subjects in quantum optics, this textbook
is an excellent introduction for advanced
undergraduate and beginning graduate
students, and will familiarize readers
with the most recent advances in the
field.

'The advantage of this book is to
give both [the semi-classical and the
full quantum] approaches, starting
with the first, illustrated by several
simple examples, and introducing
progressively the second, clearly
showing why it is essential for
understanding certain phenomena
... | believe that this challenge

to present and to illustrate both
approaches in a single book has
been taken up successfully ... | have
the highest admiration for [the
authors'] enthusiasm, their scientific
rigor, their ability to give simple and
precise physical explanations, and
their quest to illuminate clearly the
difficult points of the subject without
oversimplification.’

Claude Cohen-Tannoudji, from the Foreword

2010 246 x 189 mm 696pp 220 b/w illus.
978-0-521-55112-0 Hardback  £45.00

eBook available
www.cambridge.org/9780521551120

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  386pp

360 b/w illus. 31 exercises
978-0-521-76717-0 Hardback  £50.00
www.cambridge.org/9780521767170

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.

'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
field. The book has just the right

tone and covers the material with an
experimental focus hitherto not seen.’
Jonathan P. Dowling, 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 484pp

300 b/w illus. 126 exercises
978-0-521-76375-2 Hardback  £45.00

eBook available
www.cambridge.org/9780521763752

Laser Dynamics
Thomas Erneux
Université Libre de Bruxelles

and Pierre Glorieux

Laboratoire d'Astronomie, Université Lille 1
Sciences et Technologies

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  376pp

180 b/w illus. 48 exercises
978-0-521-83040-9 Hardback £65.00

eBook available
www.cambridge.org/9780521830409

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 418pp 184 b/w illus.
978-0-521-51480-4 Hardback £70.00

eBook available
www.cambridge.org/9780521514804

Condensed
matter physics,
nanoscience
and mesoscopic
physics

Quantum Phase
Transitions

Second edition

Subir Sachdev

Harvard University, Massachusetts
Describing the properties of quantum
materials near critical points with
long-range many-body quantum
entanglement, this second edition

is ideal for graduate students and
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researchers in condensed matter
physics and particle and string theory. It
contains a new introductory section on
quantum phase transitions and several
new chapters covering recent advances.

Review of the first edition:

‘Taken as a whole, this book

is something of a theoretical
masterpiece. With its tight
organization, the book leads the
determined (and theoretically inclined)
reader on a tour encompassing some
of the most challenging yet beautiful
topics in contemporary theoretical
physics ... Virtually every chapter
contains a theoretical ‘gem’ ... The
equations are manipulated with flair
and elegance that are testimony to
Sachdev’s talent as one of the world'’s
premier theorists.’

Physics Today

2011 246 x 189 mm 500pp

104 b/w illus. 20 exercises
978-0-521-51468-2 Hardback c. £50.00
Publication April 2011
www.cambridge.org/9780521514682

Statistical Physics of
Liquids at Freezing
and Beyond

Shankar Prasad Das
Jawaharlal Nehru University

Exploring important theories for
understanding freezing and the liquid-
glass transition, this book is useful for
graduate students and researchers in
soft-condensed matter physics, chemical
physics and materials science. It details
recent ideas and key developments,
providing an up-to-date view of current
understanding.

2011 247 x 174 mm 500pp 100 b/w illus.
978-0-521-85839-7 Hardback . £80.00
Publication March 2011
www.cambridge.org/978052 1858397

Concepts and Methods
of 2D Infrared
Spectroscopy

Peter Hamm

Universitat Ziirich

and Martin Zanni
University of Wisconsin, Madison

Introducing the essential concepts of 2D
IR spectroscopy, this book is an excellent
starting point for graduate students and
researchers new to this exciting field.

It develops an intuitive understanding
so readers will be able to accurately
interpret 2D IR spectra and design their
own spectrometer.

2011 247 x174mm  296pp

124 biw illus. 71 exercises
978-1-107-00005-6 Hardback . £60.00
Publication February 2011
www.cambridge.org/9781107000056

Condensed matter physics, nanoscience and mesoscopic physics

Carbon Nanotube
and Graphene

Device Physics

H.-S. Philip Wong

Stanford University, California

and Deji Akinwande

University of Texas, Austin

Explaining the properties and
performance of practical nanotube
devices and applications, this is the first
introductory textbook on the subject.
Fundamental concepts are introduced
for those without an advanced scientific
background, whilst end-of-chapter
problems aid and test understanding.
Topics covered include nanotube
transistors, interconnects, and the basic
physics of graphene.

2010 247 x 174 mm  264pp

125 b/w illus. 10 tables

978-0-521-51905-2 Hardback c. £50.00
Publication December 2010
www.cambridge.org/9780521519052

Nanoscale MOS

Transistors

Semi-Classical Transport and
Applications

David Esseni

Universita degli Studi di Udine, Italy
Pierpaolo Palestri

Universita degli Studi di Udine, Italy

and Luca Selmi

Universita degli Studi di Udine, Italy
Provides the theoretical background and
physical insight needed to understand
new and future developments in the
modeling and design of n- and p-MOS
nanoscale transistors. Written from an
engineering standpoint, it covers all
the latest topics and assumes minimal
background in solid state physics and
quantum mechanics.

‘In this comprehensive text, physicists
and electrical engineers will find a
thorough treatment of semiclassical
carrier transport in the context of
nanoscale MOSFETs. With only a very
basic background in mathematics,
physics, and electronic devices, the
authors lead readers to a state-of-the-
art understanding of the advanced
transport physics and simulation
methods used to describe modern
transistors.’

Mark Lundstrom, Purdue University

2010 247 x 174 mm 488pp

164 biw illus. 30 tables
978-0-521-51684-6 Hardback c. £65.00
Publication December 2010
www.cambridge.org/9780521516846

Basic Aspects
of the Quantum
Theory of Solids

Order and Elementary
Excitations

Daniel I. Khomskii

Universitat zu Kéln

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 316pp 179 b/w illus.
978-0-521-83521-3 Hardback ~ £45.00

eBook available
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  338pp

130 b/w illus. 3 tables
978-0-521-11590-2 Hardback  £45.00

eBook available
www.cambridge.org/9780521115902

Magnetic Materials
Fundamentals and Applications
Second edition

Nicola A. Spaldin

University of California, Santa Barbara

With entirely new chapters and updated
example problems, the second edition
of this popular text continues to provide
an ideal introduction to the basics of
magnetism and magnetic materials

and their applications in modern device
technologies. Incorporating recent
developments in the field, this book will
interest students and researchers alike.

3

From the first edition:
‘... the book is a useful and compact
addition to the bookshelf of anyone
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Magnetic
Memory

Condensed matter physics, nanoscience and mesoscopic physics

wishing to get a good up-to-date
account of magnetic materials at the
start of the 21st century.’

Materials World

2010 247 x 174 mm 288pp
166 b/w illus. 28 exercises
978-0-521-88669-7 Hardback £40.00

eBook available
www.cambridge.org/9780521886697

Surface Diffusion
Metals, Metal Atoms, and
Clusters

Grazyna Antczak

University of Wroctaw, Poland; Leibniz
Universitat Hannover, Germany

and Gert Ehrlich

University of lllinois, Urbana-Champaign
Covering theoretical, experimental and
computational techniques, this book
provides the first atomistic study of
surface diffusion across metal surfaces.
Starting with fundamental theory, the
reader is introduced to the principles of
atomic movement, before being guided
through specific examples of diffusion
on one- and two-dimensional surfaces
and within special environments.

2010 247 x 174 mm  784pp

622 biwillus. 5 colour illus. 70 tables
978-0-521-89983-3 Hardback £100.00

eBook available
www.cambridge.org/9780521899833

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
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 x 174 mm 240pp 151 b/w illus.
978-0-521-88052-7 Hardback £70.00

eBook available
www.cambridge.org/9780521880527

TEXTBOOK

Quantum Mechanics

for Nanostructures
Vladimir V. Mitin

State University of New York, Buffalo

Dmitry |. Sementsov

Ulyanovsk State University, Russia

and Nizami Z. 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 448pp

158 b/w illus. 90 exercises
978-0-521-76366-0 Hardback  £40.00

eBook available
www.cambridge.org/9780521763660

Magnetic Memory
Fundamentals and Technology
Denny D. Tang

MaglC Technologies, Inc

and Yuan-Jen Lee

MaglC Technologies, Inc

If you are involved in developing
magnetic memory, get the information
you need with this, the first book on
magnetic memory. From magnetics

to the engineering design of memory,
this practical book explains key
magnetic properties and tunneling
magnetoresistance effect devices, and
provides invaluable problem-solving
insights from real-world case studies.
2010 247 x 174 mm 208pp

150 b/w illus. 5 tables 15 exercises
978-0-521-44964-9 Hardback £65.00

eBook available
www.cambridge.org/9780521449649

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 786pp
126 b/w illus. 135 exercises
978-0-521-76975-4 Hardback  £50.00

eBook available
www.cambridge.org/9780521769754

Magnetism and

Magnetic Materials

J. M. D. Coey

Trinity College, Dublin

A wide-ranging text covering basic
physical concepts, experimental methods
and applications in an attractive format.
Illustrated 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.

2010 246 x 189 mm  628pp

324 biw illus. 126 exercises
978-0-521-81614-4 Hardback  £50.00

eBook available
www.cambridge.org/9780521816144


http://www.cambridge.org/9780521899833
http://www.cambridge.org/9780521880527
http://www.cambridge.org/9780521763660
http://www.cambridge.org/9780521449649
http://www.cambridge.org/ebookstore
http://www.cambridge.org/9780521899833
http://www.cambridge.org/ebookstore
http://www.cambridge.org/9780521880527
http://www.cambridge.org/9780521880527
http://www.cambridge.org/ebookstore
http://www.cambridge.org/9780521763660
http://www.cambridge.org/9780521763660
http://www.cambridge.org/ebookstore
http://www.cambridge.org/9780521449649
http://www.cambridge.org/ebookstore
http://www.cambridge.org/9780521769754
http://www.cambridge.org/9780521769754
http://www.cambridge.org/ebookstore
http://www.cambridge.org/9780521816144
http://www.cambridge.org/9780521816144
http://www.cambridge.org/ebookstore

Particle physics and nuclear physics / Theoretical physics and mathematical physics

Particle physics
and nuclear
physics

Constructing Reality
Quantum Physics and
Fundamental Particles

John Marburger
State University of New York, Stony Brook

Questions of the fundamental nature
of matter continue to inspire and
engage our imagination. Yet exciting
new concepts remain mysterious and
puzzling to people outside of these
research fields. With concise, lucid
explanations, this book is an essential
guide to the world of particle physics.
2011 228 x 152 mm 250pp 47 b/w illus.
978-1-107-00483-2 Hardback c. £17.99
Publication May 2011
www.cambridge.org/9781107004832

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 II. Physical Processes:

5. lonisation losses; 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 IlI. 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 extragalactic
sources and superluminal motions;

23. Cosmological aspects of high energy
astrophysics; Appendix; References; Index.
2010 247 x 174 mm 856pp

369 b/w illus. 14 colour illus. 20 tables
978-0-521-75618-1 Hardback c. £50.00
Publication December 2010
www.cambridge.org/9780521756181

The High Energy
Universe

Ultra-High Energy Events in
Astrophysics and Cosmology
Péter 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  222pp

73 biwillus. 4 tables
978-0-521-51700-3 Hardback £35.00

eBook available
www.cambridge.org/9780521517003

The Pinch Technique
and its Applications
to Non-Abelian

Gauge Theories

John M. Cornwall

University of California, Los Angeles

Joannis Papavassiliou

Universitat de Valencia, Spain

and Daniele Binosi

European Centre for Theoretical Studies in
Nuclear Physics and Related Areas (ECT)
Non-Abelian gauge theories, such as
quantum chromodynamics (QCD) or
electroweak theory, are best studied
with the aid of Green’s functions. The
Pinch Technique provides a systematic
framework for constructing such Green's
functions, and many useful applications.
This book is ideal for elementary particle
theorists and graduate students.
Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology, 31

2010 247 x174mm 312pp 73 biwillus.
978-0-521-43752-3 Hardback . £70.00
Publication December 2010
www.cambridge.org/9780521437523

Foundations of
Perturbative QCD

John Collins

Pennsylvania State University

Giving an accurate account of

the concepts, theorems and their
justification, this book is a systematic
treatment of perturbative QCD. It
relates the concepts to experimental
data, giving strong motivations for the
methods. Ideal for graduate students
starting their work in high-energy
physics, it will also interest experienced
researchers.

Cambridge Monographs on Particle Physics,
Nuclear Physics and Cosmology, 32

2011 247 x 174 mm  400pp
245 biw illus. 104 exercises
978-0-521-85533-4 Hardback
Publication April 2011
www.cambridge.org/9780521855334

¢. £70.00

Theoretical
physics and
mathematical
physics

The Birth of

String Theory
Edited by Andrea Cappelli

Istituto Nazionale di Fisica Nucleare (INFN),
Florence

and Elena Castellani

Universita degli Studi di Firenze, Italy
Filippo Colomo

Istituto Nazionale di Fisica Nucleare (INFN),
Florence

and Paolo Di Vecchia

Niels Bohr Institutet, Copenhagen and Nordita,
Stockholm

Exploring the early stages of the
development of string theory, this
unique book provides important
background information to current
debates on the theory, as told by its
main protagonists. This is essential
reading for students and researchers
in physics, as well as historians and
philosophers of science.

2011 247 x 174 mm 550pp 63 b/w illus.
978-0-521-19790-8 Hardback c. £50.00
Publication November 2011
www.cambridge.org/9780521197908
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Spate and Timea

Theoretical physics and mathematical physics

Foundations of

Space and Time
Reflections on Quantum Gravity
Edited by Jeff Murugan

University of Cape Town

Amanda Weltman

University of Cape Town

and George F. R. Ellis

University of Cape Town

Encapsulating the latest debates

on this topic, this book details the
different approaches to understanding
the very nature of space and time. It
brings together leading researchers to
explore current approaches to solving
the problem of quantum gravity, giving
researchers and graduate students an
up-to-date view of the field.

2011 247 x174mm  488pp
978-0-521-11440-0 Hardback c. £40.00

Publication March 2011
www.cambridge.org/9780521114400

Quantum Mechanics
and Quantum
Field Theory

A Mathematical Primer
Jonathan Dimock

State University of New York, Buffalo
Explaining the concepts of quantum
mechanics and quantum field theory
in a precise mathematical language,
this textbook is an ideal introduction
for graduate students in mathematics,
helping to prepare them for further
studies. It covers topics that are central
to quantum physics and contains around
100 problems.

2011 246 x 189 mm 232pp 101 exercises
978-1-107-00509-9 Hardback ~c. £40.00

Publication February 2011
www.cambridge.org/9781107005099

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  434pp 34 bjw illus.
978-0-521-76482-7 Hardback  £70.00

eBook available
www.cambridge.org/9780521764827

Hamiltonian Mechanics

of Gauge Systems

Lev V. Prokhorov

St Petersburg State University

and Sergei V. Shabanov

University of Florida

Ideal for graduate students and
researchers in theoretical and
mathematical physics, this unique book
provides a systematic introduction to
Hamiltonian mechanics of systems with
gauge symmetry. It covers aspects of
Hamiltonian path integral formalism

in detail, along with a number of key
related topics.

Cambridge Monographs on Mathematical
Physics

2011 247 x 174 mm  400pp

11 b/willus. 1 table

978-0-521-89512-5 Hardback c. £80.00
Publication March 2011
www.cambridge.org/9780521895125

Rotating

Relativistic Stars
John L. Friedman
University of Wisconsin, Milwaukee

and Nikolaos Stergioulas
University of Thessaloniki, Greece

Incorporating over 40 years of research,
this volume provides graduate students
and researchers with a self-contained
treatment of the structure, stability and
oscillations of rotating neutron stars.
The equations of stellar equilibrium,
key approximations and stability theory
are covered, as well as numerical
methods for computing equilibrium
configurations.

Cambridge Monographs on Mathematical
Physics

2010 247 x 174 mm 300pp

50 b/w illus. 5 tables

978-0-521-87254-6 Hardback c. £70.00
www.cambridge.org/9780521872546

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

eBook available
www.cambridge.org/9780521662659

Mathematical
Aspects of Quantum
Field Theory

Edson de Faria

Universidade de Sao Paulo

and Welington de Melo

IMPA, Rio de Janeiro

Over the last century quantum field
theory has made a significant impact

on the formulation and solution of
mathematical problems and inspired
powerful advances in pure mathematics.
This graduate-level introduction presents
the basic ideas and tools of quantum
field theory to a mathematical audience.

Cambridge Studies in Advanced
Mathematics, 127

2010 228 x152mm 312pp
10 b/w illus. 45 exercises
978-0-521-11577-3 Hardback  £40.00

eBook available
www.cambridge.org/9780521115773

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 394pp 45 exercises
978-0-521-11184-3 Hardback  £45.00

eBook available
www.cambridge.org/9780521111843
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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 416pp 1 biw illus.
978-0-521-10664-1 Paperback £45.00

eBook available
www.cambridge.org/9780521106641

Symmetries and
Integrability of
Difference Equations
Edited by Decio Levi

Universita degli Studi Roma Tre

Peter Olver

University of Minnesota

Zora Thomova

State University of New York

and Pavel Winternitz

Université de Montréal

A comprehensive introduction to the
subject suitable for graduate students
and researchers. This book is also an
up-to-date survey of the current state of
the art and thus will serve as a valuable
reference for specialists in the field.

London Mathematical Society Lecture Note
Series, 381

2011 228 x 152 mm 350pp 23 b/w illus.
978-0-521-13658-7 Paperback c¢. £40.00
Publication March 2011
www.cambridge.org/9780521136587
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NEW IN PAPERBACK

Monopoles and
Three-Manifolds

Peter Kronheimer

Harvard University, Massachusetts

and Tomasz Mrowka

Massachusetts Institute of Technology

A comprehensive treatment of Floer
homology, based on the Seiberg—Witten
equations.

New Mathematical Monographs, 10

2007 228 x 152 mm 808pp 12 biw illus.

978-0-521-88022-0 Hardback £86.00
978-0-521-18476-2 Paperback £40.00

eBook available
www.cambridge.org/9780521880220

Atomic physics,
molecular
physics and
chemical physics

TEXTBOOK

Atomic Astrophysics

and Spectroscopy

Anil K. Pradhan

Ohio State University

and Sultana N. Nahar

Ohio State University

Bridging the gap between physics

and astronomy, this is the first
integrated graduate-level textbook

on atomic astrophysics. It covers

the basics of atomic physics and
astrophysics, and state-of-the-art
research applications, methods and
tools. A website hosted by the authors,
containing updates, corrections,
exercises and solutions, is available at
www.cambridge.org/9780521825368.

Advance praise:

‘This is a very important book

that bridges the gap between

modern atomic physics and modern
astrophysics. It covers all the essential
subjects, and is very well written. |
think it will be of considerable value
to research workers in both broad
areas, to professors who wish to teach
about the subjects, and to students.

I expect that it will be very well
received by both communities. | have
learned a great deal from reading

it myself. I'm happy that Cambridge
[University Press] will add this book
to its distinguished series of books in
physics and astrophysics.’

Dimitri Mihalas, G. C. McVittie Professor
Emeritus, University of lllinois and Laboratory
Fellow, Los Alamos National Laboratory

Contents: 1. Introduction; 2. Atomic
structure; 3. Atomic processes; 4. Radiative
transitions; 5. Electron-ion collisions;

6. Photoionization; 7. Electron-ion
recombination; 8. Multi-wavelength
emission spectra; 9. Absorption lines and
radiative transfer; 10. Stellar properties and
spectra; 11. Stellar opacity and radiative
forces; 12. Gaseous nebulae and Hll regions;
13. Active galactic nuclei and quasars;

14. Cosmology; Appendices; References;
Index.

2010 246 x 189 mm 400pp
150 b/w illus. 50 exercises
978-0-521-82536-8 Hardback
Publication December 2010
www.cambridge.org/978052 1825368

c. £45.00

Plasma physics
and fusion
physics

Physics of Radio-

Frequency Plasmas
Pascal Chabert

Ecole Polytechnique, Paris

and Nicholas Braithwaite

The Open University, Milton Keynes
Low-temperature radio frequency
plasmas are essential in various sectors
of advanced technology, from micro-
engineering to spacecraft propulsion.
With worked examples and over 100
in-text questions, this book will interest
graduate students and researchers

in applied physics and electrical
engineering, helping them to develop
physical arguments and mathematical
analyses.

2011 247 x174mm  350pp
156 b/w illus. 144 exercises
978-0-521-76300-4 Hardback

Publication January 2011
www.cambridge.org/978052 1763004

¢. £60.00

TEXTBOOK

Principles of Plasma
Physics for Engineers

and Scientists

Umran S. Inan

Stanford University, California

and Marek Gotkowski

University of Colorado, Denver

This unified introduction provides
the tools and techniques needed
to analyze plasmas and connects
plasma phenomena to other fields
of study. Combining mathematical
rigor with qualitative explanations,
and linking theory to practice with
example problems, this is a perfect
textbook for senior undergraduate and

eBooks available at www.cambridge.org/ebookstore (@
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Plasma
Physics
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Magnetohydrodynamics
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graduate students taking one-semester
introductory courses.

Advance praise:

‘I have been teaching Introductory
Plasma Physics to senior
undergraduates and beginning
graduate students for many years, and
| find the level of the presentation of
material, the order that the topics are
presented, and the overall length of
the book to be an excellent match for
my needs in a textbook.’

David Hammer, Cornell University

Contents: 1. Introduction; 2. Single
particle motion; 3. Kinetic theory of
plasmas; 4. Moments of the Boltzmann
equation; 5. Multiple fluid theory of
plasmas; 6. Single fluid theory of plasmas:
magnetohydrodynamics; 7. Collisions and
plasma conductivity; 8. Plasma diffusion;
9. Introduction to waves in plasmas;

10. Waves in cold magnetized plasmas;
11. Effects of collisions, ions and finite
temperature on waves in magnetized
plasmas; 12. Waves in hot plasmas;

13. Plasma sheath and the Langmuir probe;
Appendix A. Derivation of second moment
of the Boltzmann equation; Appendix B.
Useful vector identities.

2010 246 x 189 mm 288pp

59 b/w illus. 83 exercises
978-0-521-19372-6 Hardback c. £50.00
Publication December 2010
www.cambridge.org/9780521193726

Modern Plasma Physics
Volume 1: Physical Kinetics of Turbulent
Plasmas

Patrick H. Diamond

University of California, San Diego

Sanae-|. 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  434pp 119 biw illus.
978-0-521-86920-1 Hardback £75.00

eBook available
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 the companion 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 ... the
present volume ... is an outstanding
contribution to the subject of

MHD theory and its applications.
Supplemented with ... [the companion
volume], it might well become the
definitive treatise on the subject.’
Gene Parker, Journal of Fluid Mechanics

2010 247 x 174 mm 656pp
122 biw illus. 53 colour illus.
978-0-521-87957-6 Hardback  £110.00
978-0-521-70524-0 Paperback £55.00

eBook available
www.cambridge.org/9780521879576

Econophysics
and financial
physics

Econophysics and

Companies

Statistical Life and Death in
Complex Business Networks
Hideaki Aoyama

Kyoto University, Japan

Yoshi Fujiwara

Kyoto University, Japan

Yuichi lkeda

Hitachi Research Institute, Japan

Hiroshi lyetomi

Niigata University, Japan

and Wataru Souma

Nihon University, Japan

Preface by Hiroshi Yoshikawa
University of Tokyo

Using large data sets of companies and
income-earners in Japan and Europe,
a distinguished team of researchers
show how the methods of econophysics
allow us to analyse companies, from
huge corporations to small firms, as
heterogeneous agents interacting at
multiple layers of complex networks.

'The failures of mainstream economic
doctrine in interpreting the ‘how
and why' of the current financial and
economic turmoil is an unrepeatable
opportunity to change the situation.
The probability of success largely
depends on the capacity to pose the
right research questions and develop
the appropriate box of tools. That

is what this path-breaking book
impressively achieves. After having
read it, the reader’s approach to
economics will surely change.’

Mauro Gallegati, Polytechnic University of
Marche, Ancona, and Institute of Complex
Systems, CNR, Rome

2010 247 x 174 mm  258pp
159 b/w illus. 14 tables
978-0-521-19149-4 Hardback  £60.00

eBook available
www.cambridge.org/9780521191494

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
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probability, and covers finite Markov
chain theory and its applications to real
systems.

2010 247 x 174 mm 342pp

23 biw illus. 34 exercises
978-0-521-51559-7 Hardback  £45.00

eBook available
www.cambridge.org/9780521515597

Nonlinear
science and fluid
dynamics

Adaptation in

Dynamical Systems
Ivan Tyukin

University of Leicester

Largely devoted to the problems of
adaptive regulation, tracking and
identification, this book presents a
unifying system-theoretic view on the
problem of adaptation in dynamical
systems. The detailed examples and
background information make it suitable
for a wide range of researchers and
graduates in cybernetics, mathematical
modelling and neuroscience.

2011 247 x 174 mm  440pp 52 biw illus.
978-0-521-19819-6 Hardback c. £70.00

Publication January 2011
www.cambridge.org/9780521198196

Nonlinear Resonance
Analysis

Theory, Computation,
Applications

Elena Kartashova

Johannes Kepler Universitat 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 240pp

53 b/willus. 7 tables
978-0-521-76360-8 Hardback £75.00

eBook available
www.cambridge.org/978052 1763608

Turbulence and
Shell Models

Peter D. Ditlevsen

Niels Bohr Institutet, Copenhagen

Bridging modern development in
dynamical systems theory and the theory
of fully developed turbulence, this book
gives a modern view of the subject. Any
necessary maths is explained and self-
contained, making this book ideal for

Econophysics / Nonlinear science / Cosmology

advanced undergraduates and graduate
students, as well as researchers and
professionals.

2010 247 x 174 mm 168pp

43 b/w illus. 31 exercises

978-0-521-19036-7 Hardback  £50.00
www.cambridge.org/9780521190367

Cosmology,
relativity and
gravitation

Canonical Gravity
and Applications

Cosmology, Black Holes, and
Quantum Gravity

Martin Bojowald

Pennsylvania State University

Providing mathematical foundations as
well as physical applications, this is the
first systematic explanation of canonical
methods in gravity. Ideal for both
graduate students and researchers, this
book provides a link between standard
introductions to general relativity and
advanced expositions of black hole
physics, theoretical cosmology or
quantum gravity.

2010 247 x 174 mm  304pp

40 b/w illus. 69 exercises

978-0-521-19575-1 Hardback ~c. £45.00

Publication December 2010
www.cambridge.org/9780521195751

An llustrated Guide
to Relativity

Tatsu Takeuchi
Virginia Polytechnic Institute and State University

This unique book explains Einstein’s
special theory of relativity pictorially,
using diagrams rather than equations.
It maintains the logic and rigor
necessary for physics students, yet is
simple enough to be understood by
non-scientists. The book also contains
entertaining problems which challenge
the reader’s understanding of the
materials covered.

2010 228 x 152 mm 266pp 137 colour
illus. 69 exercises

978-0-521-76394-3 Hardback  £45.00
978-0-521-14100-0 Paperback £16.99

eBook available
www.cambridge.org/9780521763943

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. The local
Universe; 4. The distant optical Universe;
6. The distant multiwavelength Universe;
6. Black holes; 7. Gravitational lensing;
8. The intervening Universe; Epilogue;
Appendices; Solutions; Index.

2010 263 x210mm 324pp 60 colour
illus. 50 exercises

978-0-521-19231-6 Hardback  £75.00
978-0-521-15715-5 Paperback £35.00
www.cambridge.org/9780521192316

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  £45.00

eBook available
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
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Cosmology, relativity and gravitation

solutions. Any calculations are worked
through step-by-step.

2010 247 x 174 mm  506pp

63 b/w illus. 44 exercises
978-0-521-51600-6 Hardback ~ £45.00

eBook available
www.cambridge.org/9780521516006

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.

'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, Pennsylvania State
University

2010 246 x 189 mm 720pp

97 b/w illus. 68 colour illus. 300 exercises
978-0-521-51407-1 Hardback  £55.00
eBook available
www.cambridge.org/9780521514071

TEXTBOOK

Relativity, Gravitation

and Cosmology

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

'The author has done a great job of
producing a text suitable for upper
level undergrads and even first year
graduate students. The graphics are
very good and | particularly appreciate
the concise chapter summaries and
the exercises with solutions. Students
will love this text. | will definitely use
it in my upper division classes.’

John Huchra, Harvard University

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 80 colour

illus. 50 exercises

978-0-521-76119-2 Hardback  £80.00
978-0-521-13138-4 Paperback £35.00
www.cambridge.org/9780521761192

TEXTBOOK

Gravity’s Fatal

Attraction

Black Holes in the Universe
Second edition

Mitchell Begelman

University of Colorado, Boulder

and Martin Rees
University of Cambridge

Richly illustrated in colour, 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.

Review from 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 246 x 189 mm 312pp
978-0-521-88944-5 Hardback £60.00
978-0-521-71793-9 Paperback £19.99
www.cambridge.org/978052 1889445

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 174 mm 214pp 71 b/w illus.
978-0-521-11301-4 Hardback  £35.00

eBook available
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 x174mm 338pp 70 b/w illus.
978-0-521-51888-8 Hardback  £40.00

eBook available
www.cambridge.org/9780521518888

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
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behind the mathematical formalism of
the theory of relativity.

Cambridge Monographs on Mathematical
Physics

2010 247 x 174 mm 328pp
14 b/w illus. 1 table 80 exercises
978-0-521-88930-8 Hardback £70.00

eBook available
www.cambridge.org/978052 1889308

Quantum
physics,
quantum
information
and quantum
computation

Non-Hermitian

Quantum Mechanics
Nimrod Moiseyev

Technion — Israel Institute of Technology, Haifa
NHQM is an important alternative to
the standard formalism of quantum
mechanics, enabling the solution

of otherwise difficult problems and
providing powerful tools for studying
resonance phenomena. The first book
to present this theory, it is useful to
advanced graduate students and
researchers in physics, chemistry and
engineering.

2011 247 x174mm  350pp
978-0-521-88972-8 Hardback c. £60.00

Publication February 2011
www.cambridge.org/978052 1889728

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

The Perimeter Institute for Theoretical Physics
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 c. £35.00

Publication November 2010
www.cambridge.org/9780521199261

TEXTBOOK

Quantum Computation
and Quantum

Information

10th Anniversary Edition
Michael Nielsen

Freelance Writer

and Isaac Chuang
Massachusetts Institute of Technology

A decade after it was first published,
this book remains the best textbook in
this exciting field. This 10th anniversary
edition includes an introduction from
the authors setting the work in context.
Containing a wealth of figures and
exercises, it is ideal for courses on the
subject.

"Ten years after its initial publication,
‘Mike and lke’ (as it's affectionately
called) remains the quantum
computing textbook to which all
others are compared. No other

book in the field matches its scope:
from experimental implementation
to complexity classes, from the
philosophical justifications for the
Church—Turing Thesis to the nitty-
gritty of bra/ket manipulation. A
dog-eared copy sits on my desk; the
section on trace distance and fidelity
alone has been worth many times the
price of the book to me.’

Scott Aaronson, Massachusetts Institute of
Technology

Contents: Part I. Fundamental Concepts:
1. Introduction and overview; 2. Introduction
to quantum mechanics; 3. Introduction

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

5. The quantum Fourier transform and its
application; 6. Quantum search algorithms;
7. Quantum computers: physical realization;
Part Ill. Quantum Information: 8. Quantum
noise and quantum operations; 9. Distance
measures for quantum information;

10. Quantum error-correction; 11. Entropy
and information; 12. Quantum information
theory; Appendices; References; Index.

2010 247 x 174 mm 704pp

200 b/w illus. 10 tables 598 exercises
978-1-107-00217-3 Hardback c. £45.00
www.cambridge.org/9781107002173

Introduction to
Optical Quantum

Information Processing
Pieter Kok

University of Sheffield

and Brendon W. 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.

‘The discussion of cluster state
protocols and conditional optical
gates is the clearest | have seen. The
text includes embedded exercises for
the reader, carefully constructed to
illustrate important principles. ... The
authors make every effort to connect
the abstract theory with current
experimental practice. ... As optics
will necessarily form a part of future
quantum information processing
networks, this book is required
reading for anyone wishing to stay
abreast of the ongoing effort to make
quantum computing a reality.’

Gerard J. Milburn, Centre for Quantum
Computer Technology, University of Queensland

2010 246 x 189 mm 504pp
142 biw illus. 122 exercises
978-0-521-51914-4 Hardback  £45.00

eBook available
www.cambridge.org/9780521519144

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
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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 482pp

63 b/w illus. 835 exercises
978-0-521-87534-9 Hardback  £40.00

eBook available
www.cambridge.org/9780521875349

Mathematical
methods and
computational
tools

A Student’s Guide to

Vectors and Tensors
Daniel Fleisch

Wittenberg University, Ohio

From the author of A Student’s Guide
to Maxwell’s Equations, this Guide
establishes a solid foundation in vector
algebra and calculus, transformations,
and contra- and co-variant quantities
before explaining tensors. It shows how
tensors are more than just matrices
but are the ‘facts of the universe'.
Accompanied by podcasts and
interactive web-solutions.

2011 228x 152 mm 144pp
978-0-521-17190-8 Paperback

¢ £15.99/¢.$28.99

Publication November 2011
www.cambridge.org/9780521171908

A Student’'s Guide to

Fourier Transforms
With Applications in Physics and
Engineering

Third edition

John James

University of Glasgow

A concise introduction to Fourier
transforms, this updated edition includes
new and interesting material, such as
convolution with a sinusoid, coherence,
the Michelson stellar interferometer
and the van Cittert—Zernike theorem,
Babinet's principle and dipole arrays.

It is invaluable to students of physics,
electrical and electronic engineering,
and computer science.

From previous editions:

‘It is the wide range of topics that
makes this book so appealing ... |
highly recommend this book for the
advanced student ... Even the expert
who wants a deeper appreciation of
the Fourier transform will find the
book useful.’

Computers in Physics

2011 228x152mm 130pp 73 b/willus.
978-0-521-17683-5 Paperback ¢. £18.99
Publication April 2011
www.cambridge.org/9780521176835

TEXTBOOK

A Student’'s Guide
to Data and

Error Analysis

Herman J. C. Berendsen
University of Groningen, Netherlands

All students taking laboratory courses
within the physical sciences and
engineering will benefit from this book.
A concise, readable guide to data
handling and error analysis, this book
provides practical guidelines, computer
programs (in Python), and recipes for
the proper handling and presentation of
scientific data and their inaccuracies.

Contents: Part I. Data and Error Analysis:
1. Introduction; 2. The presentation of
physical quantities with their inaccuracies;
3. Errors: classification and propagation;

4. Probability distributions; 5. Processing of
experimental data; 6. Graphical handling of
data with errors; 7. Fitting functions to data;
8. Back to Bayes: knowledge as a probability
distribution; Answers to exercises;

Part 1. Appendices: A1. Combining
uncertainties; A2. Systematic deviations
due to random errors; A3. Characteristic
function; A4. From binomial to normal
distributions; A5. Central limit theorem;

A6. Estimation of th varience; A7. Standard
deviation of the mean; A8. Weight factors
when variances are not equal; A11. Least
squares fitting; Part 111. Python codes;

Part IV. Scientific data: Chi-squared
distribution; F-distribution; Normal
distribution; Physical constants; Probability
distributions; Student's t-distribution; Units.
2011 228 x 152 mm  230pp

47 b/w illus. 12 tables 49 exercises
978-0-521-11940-5 Hardback c. £40.00
978-0-521-13492-7 Paperback c. £14.99
Publication March 2011
www.cambridge.org/9780521119405

Computational
Nanoscience
Applications for Molecules,
Clusters, and Solids

Kalman Varga

Vanderbilt University, Tennessee

and Joseph A. Driscoll

Vanderbilt University, Tennessee
Describing advanced algorithms,
the book is ideal for students in
computational physics, quantum
mechanics, atomic and molecular
physics, and condensed matter
theory. It contains a wide variety of
practical examples and an algorithm
library in Fortran 90, available at
www.cambridge.org/9781107001701,

implements the approaches described to
solve physical problems.

2011 247 x174mm  520pp

175 b/w illus. 33 tables

978-1-107-00170-1 Hardback c. £50.00
Publication March 2011
www.cambridge.org/9781107001701

TEXTBOOK

Essential Mathematical
Methods for the

Physical Sciences
K. F. Riley

University of Cambridge

and M. P. Hobson

University of Cambridge

The mathematical methods that
physical scientists need for solving
problems are clearly set out in this
tutorial-style textbook. It develops
problem-solving skills through
hundreds of worked examples, self-test
questions and homework problems.
Solutions to odd-numbered problems
are given in a Student Solutions
Manual, with all solutions available at
www.cambridge.org/essential.

Contents: 1. Matrices and vector

spaces; 2. Vector calculus; 3. Line, surface
and volume integrals; 4. Fourier series;

5. Integral transforms; 6. Higher-order ODEs;
7. Series solutions of ODEs; 8. Eigenfunction
methods; 9. Special functions; 10. Partial
differential equations; 11. Solution methods
for PDEs; 12. Calculus of variations;

13. Integral equations; 14. Complex
variables; 15. Applications of complex
variables; 16. Probability; 17. Statistics;
Appendices; Index.

2010 246 x 189 mm 820pp

106 b/w illus. 510 exercises
978-0-521-76114-7 Hardback c. £40.00
Publication December 2010
www.cambridge.org/9780521761147

TEXTBOOK

Foundation
Mathematics for the

Physical Sciences

K. F. Riley

University of Cambridge

and M. P. Hobson

University of Cambridge

This tutorial-style textbook develops
the basic mathematical tools needed
by undergraduates to solve problems
in the physical sciences. Students
gain hands-on experience through
hundreds of worked examples, self-test
questions and homework problems.
Solutions to odd-numbered problems
are given in a Student Solutions
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Manual, with all solutions available at
www.cambridge.org/foundation.

Contents: 1. Arithmetic and geometry;

2. Preliminary algebra; 3. Differential
calculus; 4. Integral calculus; 5. Complex
numbers and hyperbolic functions; 6. Series
and limits; 7. Partial differentiation;

8. Multiple integrals; 9. Vector algebra;
10. Matrices and vector spaces; 11. Vector
calculus; 12. Line, surface and volume
integrals; 13. Laplace transforms;

14. Ordinary differential equations;

15. Elementary probability; Appendices;
Index.

2010 246 x 189 mm 700pp

119 b/w illus. 744 exercises
978-0-521-19273-6 Hardback c. £40.00
Publication December 2010
www.cambridge.org/9780521192736

TEXTBOOK

Student Solution
Manual for Essential
Mathematical
Methods for the

Physical Sciences
K. F. Riley

University of Cambridge

and M. P. Hobson

University of Cambridge

This Student Solution Manual provides
complete solutions to all the odd-
numbered problems in Essential
Mathematical Methods for the Physical
Sciences. It takes students through each
problem step-by-step, showing clearly
how the solution is reached. Students
will learn how to select an appropriate
method and improve their problem-
solving skills.

Contents: 1. Matrices and vector

spaces; 2. Vector calculus; 3. Line, surface
and volume integrals; 4. Fourier series;

5. Integral transforms; 6. Higher-order ODEs;
7. Series solutions of ODEs; 8. Eigenfunction
methods; 9. Special functions; 10. Partial
differential equations; 11. Solution methods
for PDEs; 12. Calculus of variations;

13. Integral equations; 14. Complex
variables; 15. Applications of complex
variables; 16. Probability; 17. Statistics.
2010 246 x 189 mm 270pp 9 b/w illus.
978-0-521-14102-4 Paperback c. £10.95
Publication December 2010
www.cambridge.org/9780521141024
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TEXTBOOK

Student Solution
Manual for Foundation
Mathematics for the

Physical Sciences
K. F. Riley

University of Cambridge

and M. P. Hobson

University of Cambridge

This Student Solution Manual provides
complete solutions to all the odd-
numbered problems in Foundation
Mathematics for the Physical Sciences.
It takes students through each problem
step-by-step, showing how the solution
is reached. Students will learn by
example how to arrive at the correct
answers and improve their problem-
solving skills.

Contents: 1. Arithmetic and geometry;

2. Preliminary algebra; 3. Differential
calculus; 4. Integral calculus; 5. Complex
numbers and hyperbolic functions; 6. Series
and limits; 7. Partial differentiation;

8. Multiple integrals; 9. Vector algebra;
10. Matrices and vector spaces; 11. Vector
calculus; 12. Line, surface and volume
integrals; 13. Laplace transforms;

14. Ordinary differential equations;

15. Elementary probability; Appendix.
2010 246 x 189 mm 225pp 15 biwillus.
978-0-521-14104-8 Paperback c¢. £10.95
Publication December 2010
www.cambridge.org/978052 1141048

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 320pp 65 b/w illus.
978-0-521-89603-0 Hardback ~ £40.00

eBook available
www.cambridge.org/9780521896030

Probability on Graphs
Random Processes on Graphs
and Lattices

Geoffrey Grimmett

University of Cambridge

Grimmett's concise and masterful
introduction to the basic mathematical
ideas needed to model such random
processes as viral marketing, epidemics,

random algorithms, and efficient routing.

The selection of topics and the approach
taken to them is strongly motivated by

modern applications. Each chapter ends
with exciting exercises.

Institute of Mathematical Statistics
Textbooks, 1

2010 228 x 152 mm 260pp

45 b/w illus. 90 exercises
978-0-521-19798-4 Hardback  £60.00
978-0-521-14735-4 Paperback £21.99
www.cambridge.org/9780521197984

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 practising
researchers in physics, mathematics,
biology, sociology, finance, medicine and
engineering, it gives a practical, hands-
on approach.

2010 246 x 189 mm  450pp

85 biw illus. 22 tables

978-0-521-85335-4 Hardback . £45.00

Publication December 2010
www.cambridge.org/9780521853354

A Kinetic View of
Statistical Physics
Pavel L. Krapivsky

Boston University

Sidney 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.

Advance praise:

‘Non-equilibrium statistical mechanics
has so many applications and is
strewn with so many different tricks
and treats that the only way to teach
the subject is through examples.
Krapivsky, Redner, and Ben-Naim

have written a beautiful book that
elegantly covers several of these
examples, some classic, others at

eBooks available at www.cambridge.org/ebookstore
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COMPLEX
MNETWORKS

Complex
Webs

Femiosecond
Biophotanics

Statistical physics / Biological physics

the boundaries of research. Their
target readership is physicists and
applied mathematicians, but includes
computer scientists, biologists and
engineers. Methinks that good
students in economics would be well
advised to read some chapters of this
book, for I am convinced that several
breakthroughs in their field will hinge
upon concepts and methods from non-
equilibrium statistical mechanics.’

J. P. Bouchaud, Chairman of Capital Fund
Management (Paris) and Statistical Mechanics
Professor at Ecole Polytechnique

2010 246 x 189 mm 496pp

125 b/w illus. 200 exercises
978-0-521-85103-9 Hardback c. £45.00
www.cambridge.org/9780521851039

Complex Networks
Structure, Robustness and
Function

Reuven Cohen

Weizmann Institute of Science, Israel

and Shlomo Havlin

Bar-llan University, 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.

2010 246 x 189 mm  248pp

56 b/w illus. 65 exercises
978-0-521-84156-6 Hardback £35.00

eBook available
www.cambridge.org/9780521841566

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 x174mm 176pp 28 b/w illus.
978-0-521-19303-0 Hardback ~ £45.00

eBook available
www.cambridge.org/9780521193030

Biological
physics

TEXTBOOK
Mechanics of the Cell

Second edition

David Boal

Simon Fraser University, British Columbia
Updated and expanded second edition
in full colour. Introductory sections have
been revised to increase accessibility

to the target audiences, which range

from biologists to mechanical engineers.

New chapters have been added on the
mathematics of ensembles, complex
filaments, cell growth and division, and
control and organisation.

2011 246 x 189 mm  560pp
978-0-521-11376-2 Hardback c. £90.00
978-0-521-13069-1 Paperback . £45.00
Publication November 2011
www.cambridge.org/9780521113762

Complex Webs
Anticipating the Improbable

Bruce J. West
Army Research Office

and Paolo Grigolini
University of North Texas

Presenting the common principles,

algorithms, and tools governing network

behaviour, dynamics, and complexity,
this book synthesises modern
mathematical developments with the
broad range of network applications
of interest to the engineer and system
scientist. It is richly illustrated with
real-world examples from physiology,
bioengineering, biophysics, and
informational and social networks.
2010 247 x 174 mm 424pp

110 b/w illus. 6 tables 27 exercises
978-0-521-11366-3 Hardback c. £45.00
Publication December 2010
www.cambridge.org/9780521113663

Femtosecond

Biophotonics

Core Technology and
Applications

Min Gu

Swinburne University of Technology, Victoria
Damian Bird

Universal Biosensors Pty Ltd

Daniel Day

Swinburne University of Technology, Victoria
Ling Fu

Huazhong University of Science and Technology
and Dru Morrish

Swinburne University of Technology, Victoria
Covering key techniques for optical
microscopy and micro-fabrication,
this book provides the first detailed
treatment of femtosecond laser-

based biophotonics. After a review

of the techniques for nonlinear and
multiphoton imaging, applications for
laser-based manipulation of micro-
particles are introduced. The final
chapter focuses on the burgeoning field
of femtosecond micro-engineering.
2010 247 x 174 mm 248pp

159 b/w illus. 6 tables
978-0-521-88240-8 Hardback £75.00

eBook available
www.cambridge.org/9780521882408

Networks in

Cell Biology

Edited by Mark Buchanan

Guido Caldarelli

Consiglio Nazionale delle Ricerche (CNR), Rome
Paolo De Los Rios

Ecole Polytechnique Fédérale, Lausanne
Francesco Rao

University of Freiburg

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
techniques outside the reader’s own
area of specialization.

‘Network science has experienced

a spectacular explosion in the past
decade, influencing a wide range

of fields, from computer science to
sociology. Yet, nowhere is the impact
of the new theoretical framework

as promising as it is in cell biology —
many of the difficult open questions
cannot be understood without a
network based approach. Networks
in Cell Biology offers an excellent
introduction to this frontier, at the
same time capturing the current state
of research. With contributions from
the best in the field, it is a valuable
addition to the shelf of anyone
interested in this exciting area.’
Albert-Laszl6 Barabasi, Northeastern University
and Harvard Medical School

2010 247 x 174 mm 280pp 73 b/willus.
978-0-521-88273-6 Hardback  £45.00

eBook available
www.cambridge.org/9780521882736
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Molecular Forces
and Self Assembly

In Colloid, Nano Sciences and
Biology

Barry W. Ninham

Australian National University, Canberra

and Pierandrea Lo Nostro
Universita degli Studi di Firenze, Italy

Challenging the cherished notions of
colloidal theory, the authors explain

the development of these classical
theories, questioning assumptions,
unearthing flaws and presenting new
results and ideas throughout. Numerous,
diverse phenomena are explained, from
surfactants to biological applications, all
richly illustrated with examples.

‘Full of wisdom gained from a wealth
of experience. ... a good deal of charm
weaves its way through the fabric of
the presentation.’

Gerald Pollack, Bioengineering, University of
Washington

Cambridge Molecular Science

2010 247 x 174 mm 362pp
97 b/w illus. 15 tables
978-0-521-89600-9 Hardback  £45.00

eBook available
www.cambridge.org/978052 1896009

TEXTBOOK

Introduction to
Medical Imaging

Physics, Engineering and Clinical
Applications

Nadine Barrie Smith

Pennsylvania State University

and Andrew Webb
Leiden University Medical Center

Covering the basics of X-rays, CT, PET,
nuclear medicine, ultrasound, and MR,
this textbook is for a one-semester
senior undergraduate/graduate course
in medical imaging. Together with

the state-of-the-art concepts and
theory, it also provides relevant clinical
applications, solved and open-ended
example problems, and future prospects
for the field.

Contents: 1. General image characteristics,
data acquisition and image reconstruction;
2. X-ray planar radiology and computed
tomography; 3. Nuclear medicine:

planar scintigraphy, SPECT and PET/

CT; 4. Ultrasound imaging; 5. Magnetic
resonance imaging.

Cambridge Texts in Biomedical Engineering
2010 246 x 189 mm 248pp

217 biw illus. 10 tables 137 exercises
978-0-521-19065-7 Hardback c. £45.00
Publication November 2010
www.cambridge.org/9780521190657

Biological physics / History, philosophy and foundations of physics

History,
philosophy and
foundations of
physics

From Current
Algebra to Quantum

Chromodynamics

A Case for Structural Realism
Tian Yu Cao

Boston University

Addressing a range of complex physical,
philosophical and historiographical
issues in detail, this book examines the
conceptual steps that were crucial to
the rise of quantum chromodynamics.

It will interest graduate students and
researchers in physics and in the history
and philosophy of science.

‘Tian Yu's book is a penetrating
treatment of the physics involved, but
with many philosophical asides, that
he alone can produce effortlessly. |
have enjoyed reading it enormously.’

Michael Redhead, Professor Emeritus, University
of Cambridge, FBA

2010 247 x 174 mm 318pp
978-0-521-88933-9 Hardback  £50.00

eBook available
www.cambridge.org/978052 1889339

Visions of Discovery
New Light on Physics,
Cosmology, and Consciousness
Edited by Raymond Y. Chiao

University of California, Merced

Marvin L. Cohen

University of California, Berkeley

Anthony J. Leggett

University of Illinois, Urbana-Champaign
William D. Phillips

Joint Quantum Institute

and Charles L. Harper, Jr

American University System and Vision-Five.com
Consulting

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 826pp 185 biw illus.

978-0-521-88239-2 Hardback  £50.00
www.cambridge.org/978052 1882392

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.
Why? In this book, eminent scientists,
philosophers and theologians chart
various aspects of information, from
quantum information to biological
and digital information, in order

to understand how nature works.
Beginning with an historical treatment
of the topic, the book also examines
physical and biological approaches

to information, and its philosophical,
theological and ethical implications.

‘This is the anthology we have been
waiting for ... seminal papers deal
with matter through the history of
Greek thought, seventeenth-century
materialism and twentieth-century
dematerialism, the need for a new
scientific world view in the light of
the quantum nature of the universe,
and the storage and transmission of
information in biological systems with
the new knowledge of their genomes
and development ... Philosophers,
theologians and scientists all have
their say, wrestling with the theme of
God as the ultimate informational and
structuring principle in the universe.’
Professor Sir Brian Heap, President, European
Academies Science Advisory Board, German
Academy of Sciences

Contributors: Paul Davies, Niels Henrik
Gregersen, Ernan McMullin, Philip Clayton,
Seth Lloyd, Henry Pierce Stapp, John
Maynard Smith, Terrence W. Deacon, Bernd-
Olaf Kiippers, Jesper Hoffmeyer, Holmes
Rolston, Arthur Peacocke, Keith Ward, John
F. Haught, Michael Welker

2010 228 x 152 mm 398pp 5 b/willus.
978-0-521-76225-0 Hardback £20.00
www.cambridge.org/9780521762250

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  224pp 21 biw illus.

978-0-521-88346-7 Hardback £50.00
www.cambridge.org/978052 1883467
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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 308pp 29 b/w illus.
978-0-521-89876-8 Hardback  £55.00

eBook available
www.cambridge.org/9780521898768

Electronics for
physicists

TEXTBOOK

Basic Electronics
for Scientists

and Engineers

Dennis L. Eggleston

Occidental College, Los Angeles

Ideal for a one-semester course, this
concise textbook covers basic electronics
for undergraduate students in science
and engineering. Readers are shown
how to work with electronic circuits and
apply the techniques they have learnt.
Laboratory exercises and solutions to
the exercises (password-protected for
instructors) are available online.

Contents: Preface; 1. Basic concepts and
resistor circuits; 2. AC circuits; 3. Band
theory and diode circuits; 4. Bipolar junction
transistors; 5. Field-effect transistors;

6. Operational amplifiers; 7. Oscillators;

8. Digital circuits and devices; Appendices;
Index.

2011 246 x 189 mm  250pp

305 b/w illus. 83 exercises
978-0-521-76970-9 Hardback c. £70.00
978-0-521-15430-7 Paperback c. £35.00
Publication March 2011
www.cambridge.org/9780521769709

The Art of Electronics
Third edition

Paul Horowitz

and Winfield Hill

The Art of Electronics has been regarded
as the bible of practical electronics

since its first publication in 1980. The
much-anticipated third edition includes

thorough coverage of components,

new chapters on programmable logic
devices, microcontrollers and embedded
microprocessors, and guided tours of
components and circuits showing how
and when to use them.

2011 254x203mm 1000 b/w illus.
978-0-521-80926-9 Hardback c. £59.00
Publication June 2011
www.cambridge.org/9780521809269

General and
classical physics

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
preventive 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  600pp

64 b/w illus. 8 tables

978-0-521-85770-3 Hardback c. £45.00
Publication December 2010
www.cambridge.org/9780521857703

TEXTBOOK

Research Methods

for Science

Michael P. Marder

University of Texas, Austin

A unique introduction to the design,
analysis, and presentation of scientific
projects, this is an essential textbook for
undergraduate majors in science and
mathematics. It discusses experimental
design, statistics, mathematical

modelling, and preparing scientific
papers and presentations. An extensive
instructor’s manual containing sample
lessons and student papers is available
online.

Contents: 1. Curiosity and research;

2. Overview of experimental analysis and
design; 3. Statistics; 4. Mathematical
models; 5. Scientific information;
Appendices; Index.

2010 247 x 174 mm 240pp

68 b/w illus. 34 tables 28 exercises
978-0-521-14584-8 Paperback c. £19.99
Publication December 2010
www.cambridge.org/9780521145848

An Introduction

to Mechanics

Daniel Kleppner

Massachusetts Institute of Technology
and Robert J. Kolenkow

Intended for undergraduate students,
this is a classic introductory textbook on
the principles of Newtonian mechanics.
It contains numerous worked examples
and challenging problems to help
students understand how the principles
can be applied to a wide range of
physical situations. Password-protected
solutions are available for instructors at
www.cambridge.org/9780521198219.

‘Kleppner and Kolenkow’s An
Introduction to Mechanics is a

classic textbook as useful today as
when it was first published in 1973.

It covers classical mechanics and
energy through planetary orbits and
oscillators as well as special relativity
helping well-prepared freshmen to
develop the conceptual understanding
and mathematical confidence to
tackle the analytical dynamics and
quantum mechanics that is to come.
Of particular note is the treatment

of the difficult subject of rigid body
dynamics. The worked examples and
problems thoughtfully confront and
resolve many of the confusions that
students typically encounter.

Roger Blandford, Stanford University

2010 246 x 189 mm 568pp

675 b/w illus. 3 tables 241 exercises
978-0-521-19821-9 Hardback  £40.00
www.cambridge.org/9780521198219

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
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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.

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

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  490pp

126 b/w illus. 88 exercises
978-0-521-81553-6 Hardback  £35.00

eBook available
www.cambridge.org/9780521815536
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