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(Nobel Laureate in Chemistry, 1999)

“This is a unique and ground-breaking book. For the first time it
includes the important time dimension in electron microscopy,
revealing time-resolved electron micrographs and diffraction
patterns on an almost unbelievably fast time scale. The book
is written with great clarity and is lavishly illustrated with some
stunning micrographs.”

1EL

e =.nd Time Professor Colin Humphreys

Imaging in SPac
Cambridge University, UK

“This book, by leaders in femtosecond spectroscopy and solid-
state chemistry, gives an exciting overview of the new field of
time-resolved transmission electron microscopy ... Despite the
enormous challenges in this new field, this stimulating book from
these authorities should be read by all graduate students about to
choose a field of research. A book to make the experts think.”

Professor John Spence
Arizona State University, USA

Ahmed H Zewail

“This is one of the most enlightening science textbooks | have ever
read. The basic concepts behind 3D- and 4D electron microscopy
are presented in a concise and clear language, accompanied by
figures of remarkable didactic content. This excellent textbook
blends the qualities of an introductory with an in-depth account,
and is bound to become a reference in the field.”
Professor Majed Chergui
EPFL, Lausanne, Switzerland

John M Thomas

techniques that can now be executed to gain new
knowledge in the entire domain of biological and
physical science, and in the four dimensions of
space and time.

so that the reader may better comprehend the
significance of the new vistas and applications
now afoot.

N o monograph in existence attempts to cover the
revolutionary dimensions that EM in its various
modes of operation nowadays makes possible. The
authors of this book chart these developments, and

also compare the merits of coherent electron waves This book is not a vade mecum — numerous

with those of synchrotron radiation. They judge it other texts are available for the practitioner for | 350pp September 2009
prudent to recall some important basic procedural that purpose. It is instead an in-depth expose 978-1-84816-390-4 UsS$74 £56
and theoretical aspects of imaging and diffraction of the paradigm concepts and the developed | 978-1-84816-400-0(pbk)  US$48 £36

edited by
Ahmed H Zewail

California Institute of Technology, USA

PHYSICAL BIOLOGY

From Atoms to Medicine

“Even the shorter contributions, written by
masters of their fields, are penetrating.”
Chemistry World

“The scope of this collection of overviews of the
present state and future possible developments
in physical biology is very broad. The result
is both informative and readable. Anyone
interested in how physics, engineering and
mathematics can contribute to research in
biology and medicine, be it on the molecular
level or on the healthcare level, should be able
to find useful information and inspiration in
this book.”

Acta Paediatrica

This is an avant-garde book edited by Nobel Laureate Ahmed
Zewail with contributions from eminent scientists including
four Nobel prize winners. The perspectives of these world
leaders in physics, chemistry, and biology define potential
new frontiers at the interface of disciplines and including
physical, systems, and synthetic biology.

Other Contributors include: David Baltimore, Nobel
Laureate; Carlos Bustamante; Christopher M. Dobson; Leroy
Hood; Noel S. Hush; Christof Koch; Roger D. Kornberg, Nobel
Laureate; Roderick MacKinnon, Nobel Laureate; Michele
Parrinello; Rob Phillips; Stephen R. Quake; Douglas C. Rees;
John Meurig Thomas; David A. Tirrell; Alexander Varshavsky;
George M. Whitesides; Peter G. Wolynes and others.

584pp May 2008
978-1-84816-199-3 US$167  £98
978-1-84816-200-6(pbk) Us$83 £48
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Series on Photoconversion of Solar Energy —Vol. 3

NANOSTRUCTURED AND
PHOTOELECTROCHEMICAL SYSTEMS FOR SOLAR
PHOTON CONVERSION

edited by Mary D Archer (Imperial College, UK) & Arthur J Nozik (National
Renewable Energy Laboratory, USA)

“This book provides an excellent overview of nano-
structured and photochemical systems for solar
photon energy conversion ... It provides access
to the latest findings in these rapidly developing
fields and is certainly suitable for PhD students,
and researchers with backgrounds both in physics
and chemistry.”

NANOSTRUCTURED anp
PHOTOELECTROCHEMICAL
SYSTEMS roa
SOLAR PHOTCN CONVERSION

Dr Christian Konrgstein
European Patent Office

“

. there is a good coherence to the book’s
structure despite the contributions from multiple
authors. The coherence is assisted by an
excellent introductory chapter by Archer, as
well as consistency in formatting and figure style
throughout the book ... this book will serve as an
excellent resource for practitioners who want to
find out more information about any of the included topics ... the book is a must-
read for scientists wanting to familiarize themselves with the field of solar energy
conversion beyond silicon-based solar cells. This is a scholarly treatise written by
the experts that is sure to become an important resource.”

Journal of the American Chemical Society

In this book, expert authors describe advanced solar photon conversion approaches
that promise highly efficient photovoltaic and photoelectrochemical cells with
sophisticated architectures on the one hand, and plastic photovoltaic coatings
that are inexpensive enough to be disposable on the other. Their leitmotifs include
light-induced exciton generation, junction architectures that lead to efficient exciton
dissociation, and charge collection by percolation through mesoscale phases.
Photocatalysis is closely related to photoelectrochemistry, and the fundamentals
of both disciplines are covered in this volume.

780pp Aug 2008
978-1-86094-255-6 US$185 £97

CURRENT AT THE NANOSCALE

An Introduction to Nanoelectronics
by Colm Durkan (University of Cambridge, UK)

This introductory text deals with how electric
currents behave at the nanometer scale. The book
ties together several aspects of recent research
on current flow at the nanoscale, including
its relevance in defects, grain boundaries,
tunneling, and atomic contacts; its effects
through nanostructures, particularly for transistor
miniaturization; and the techniques used to probe
currents and voltages at the nanoscale, focusing
on scanning probe microscopy and transport
measurements. It covers topics such as quantum
transport, mesoscopic physics, and molecular
electronics, among others.

Calm Dyrkas

Unlike other books on this subject that are almost
entirely theoretical, the introductory nature of
this book strikes a balance between theory and
experiment. Moreover, given the introductory nature of the book, it will not become
obsolete quickly and chapters can be added at later stages as new developments
inevitably arise. Based largely on MEng and MPhil courses that have been originated
and taught by the author, as well as on his own research, the book is written
primarily for postgraduate students, but contains elements that undergraduates
can also understand and apply. The wide coverage of topics allows for a broad
readership base, and serves as a good starting point for those who wish to do work
on nanoscale transport.

224pp
978-1-86094-823-7

Jan 2008
US$88 £47
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THE PHYSICS OF SOLAR CELLS

by Jenny Nelson (Imperial College, UK)

“This book is clear and concise,
gives adequate references and
exercises, it summarizes the symbols
and displays clear, legible, and
informative illustrations. Nelson’s
obvious experience in lecturing on
solar cells has made this book a most
useful and recommendable reading.”
Hans ] Queisser
Max-Planck-Institute of Solid-State
Research

Stuttgart, Germany

PHYsICS.
SoLar CELLs

“Photovoltaics will play an increasingly
important role in a future low-carbon
energy economy. Jenny Nelson has
provided a splendidly clear, concise and readable account of the
basic semiconductor physics of the solar cell, complete with student
exercises and solutions. Warmly recommended to all who want to
know how this beautiful technology really works.”

Mary Archer, Cambridge University

“This handy little book offers a pretty comprehensive introduction to
the basic physics of the PV cell”
Photovoltaic Bulletin

“This book is more encyclopedic, with clear figures and broad scope.
It does a good job of clarifying the fundamental issues and is a less
advanced text. It is, therefore, probably more approachable and more
useful to the general reader.”

Physics Today

This book provides a comprehensive introduction to the physics
of the photovoltaic cell. It is suitable for undergraduates, graduate
students, and researchers new to the field. It covers: basic physics of
semiconductors in photovoltaic devices; physical models of solar cell
operation; characteristics and design of common types of solar cell;
and approaches to increasing solar cell efficiency. The text explains the
terms and concepts of solar cell device physics and shows the reader
how to formulate and solve relevant physical problems. Exercises and
worked solutions are included.

384pp May 2003
978-1-86094-340-9 US$92 £66
978-1-86094-349-2(pbk) US$52 £37

EMERGING TOPICS IN PHYSICAL VIROLOGY

edited by Peter G Stockley (University of Leeds, UK) & Reidun Twarock
(University of York, UK)

Emerging Topics in Physical Virology is a state-of-the-art account of
recent advances in the experimental analysis and modeling of structure,
function and dynamics of viruses. It is the first interdisciplinary
book that integrates a review of relevant experimental techniques,
such as cryo-electron microscopy, atomic force microscopy and
mass spectrometry with the latest results on the biophysical and
mathematical modeling of viruses. The book comprehensively
covers the structure and physical properties of the protein envelopes
that encapsulate and hence protect the delicate viral genome, their
assembly and disassembly, the organization of the viral genome,
infection, evolution, as well as applications of viruses in Biomedical
Nanotechnology. It is an essential primer for scientists working in all
aspects of virology, including the increasing use of viruses and virus-
like particles in bio- and nano-technology. Its review style makes it
moreover suitable for non-experts as an introduction into this exciting
research area.

Readership: Biologists, biophysicists, chemists, clinicians and
mathematical biologists interested in virus structure, function and
dynamics.

Winter 2009
US$80 £60

300pp (approx.)
978-1-84816-464-2
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HANDBOOK OF PI
AND PID CONTROLLER
TUNING RULES

(3rd Edition)
by Aidan O’Dwyer (Dublin Institute of
Technology, Ireland)

HANDHOOK DF
Pl AND PID CONTROLLER
TUNING RULES

The vast majority of automatic
controllers used to compensate
industrial processes are Pl or PID type.
This book comprehensively compiles,
using a unified notation, tuning rules for
these controllers proposed from 1935 eyt g
to 2008. The tuning rules are carefully
categorized and application information about each rule is given. The
book discusses controller architecture and process modeling issues, as
well as the performance and robustness of loops compensated with
Pl or PID controllers. This unique publication brings together in an
easy-to-use format material previously published in a large number of
papers and books.

Contents: Introduction; Controller Architecture; Controller Tuning Rules
for Self-Regulating Process Models; Controller Tuning Rules for Non-
Self-Regulating Process Models; Performance and Robustness Issues in
the Compensation of FOLPD Processes with Pl and PID Controllers;
Appendices: Glossary of Symbols and Abbreviations; Some Further
Details on Process Modeling.

Jun 2009
US$178

624pp

978-1-84816-242-6 £134

LOW TEMPERATURES
AND COLD MOLECULES

edited by lan W M Smith (Universities of
Birmingham & Cambridge, UK)

New, unexpected and largely unexplored
physical phenomena occur in systems
cooled to very low temperatures. The
background temperature in the universe
is approximately 2.7 K, but much lower
temperatures have now been obtained
in the laboratory. This book reviews
the progress in a number of related
fields in which the common themes
are low temperatures and molecules,

not atoms.

This book brings together, for the first time, the results of recent research
in areas ranging from the chemistry of cold interstellar clouds (10-20
K), through laboratory studies of the spectroscopy and kinetics of ions,
radicals and molecules, to studies of molecules in liquid helium droplets,
to attempts to create molecular (as distinct from atomic) Bose-Einstein
condensates.

The chapters fall into two parts, the first one dealing with low-temperature
experiments and environments (ca. 1-20 K). In the context of this book,
these chapters can be said to deal with relatively mature fields. The
second part deals with very low temperatures and very cold molecules.
Here, more emphasis is placed on the methods employed to generate
samples of molecules at extremely low (<1 K) temperatures.

Key Features

e Isthe first book to deal with these topics, which are at the cutting edge
of research in areas lying between chemistry, physics and molecular
astrophysics

e Consists of contributions from world leaders in their respective
research fields

Oct 2008
US$128

580pp

978-1-84816-209-9 £69

ROBOTICS: STATE OF THE ART
AND FUTURE CHALLENGES

by George Bekey (University of Southern
California, USA), Robert Ambrose (NASA
Johnson Space Center, USA), Vijay Kumar
(University of Pennsylvania, USA), David Lavery
(NASA Headquarters, USA), Arthur Sanderson
(Rensselaer Polytechnic Institute, USA), Brian
Wilcox (NASA Jet Propulsion Laboratory, USA),
Junku Yuh (Korea Aerospace University, Korea) &
Yuan Zheng (Ohio State University, USA)

EraTi e sl AST b0
Furrumg CHall Eaas

, Rugoncs

This book presents the results of an assessment
of the state of robotics in Japan, South Korea,
Western Europe and Australia and a comparison
of robotics R&D programs in these countries with those in the United States.
The comparisons include areas like robotic vehicles, space robotics, service
robots, humanoid robots, networked robots, and robots for biological and
medical applications, and based on criteria such as quality, scope, funding and
commercialization. This important study identifies a number of areas where
the traditional lead of the United States is being overtaken by developments in
other countries.

Contents: Robotic Vehicles; Space Robotics; Humanoids; Industrial, Personal, and
Service Robots; Robotics for Biological and Medical Applications; Networked
Robots.

Readership: Researchers and graduate students in robotics and automated
systems, electrical and mechanical engineering, international economics,
artificial intelligence and machine perception.

152pp
978-1-84816-006-4

Jul 2008
US$58 £31

QUANTUM ASPECTS
OF LIFE

edited by Derek Abbott (University of Adelaide,
Australia), Paul C W Davies (Arizona State
University, USA) & Arun K Pati (Institute of
Physics, Orissa, India)

foreword by Sir Roger Penrose

<« QUANTU
“ASRECTS .~

This book presents the hotly debated question of
whether quantum mechanics plays a non-trivial
role in biology. In atimely way, it sets out a distinct
quantum biology agenda. The burgeoning fields
of nanotechnology, biotechnology, quantum
technology, and quantum information processing
are now strongly converging. The acronym BINS,
for Bio-Info-Nano-Systems, has been coined to describe the synergetic interface
of these several disciplines. The living cell is an information replicating and
processing system that is replete with naturally-evolved nanomachines, which at
some level require a quantum mechanical description. As quantum engineering
and nanotechnology meet, increasing use will be made of biological structures,
or hybrids of biological and fabricated systems, for producing novel devices for
information storage and processing and other tasks. An understanding of these
systems at a quantum mechanical level will be indispensable.

Key Features

e Is structured in a debate style, where contributors argue opposing positions

® Brings together some of the finest minds and latest developments in the
field

e Is entirely unique and there are no competing titles

Readership: Graduate students and researchers in quantum physics, biophysics,
nanosciences, quantum chemistry, mathematical biology and complexity theory,
as well as philosophers of science.

468pp Sept 2008
978-1-84816-253-2 US$98 £53
978-1-84816-267-9 (pbk) US$55 £30
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THE HISTORY OF IMPERIAL COLLEGE LONDON, 1907-2007

Higher Education and Research in Science, Technology and Medicine
by Hannah Gay (Imperial College London, UK)

“Accessibility and vast reference material justifies The
History of Imperial College London’s place on the bookshelf
of any institutional historian of science and technology. Gay
has provided a well-researched glimpse into the broader role
of higher education in 20th century British history.”
History and Philosophy of the Life Sciences

This is the first major history of Imperial College London. The
book tells the story of a new type of institution that came into
being in 1907 with the federation of three older colleges.
Imperial College was founded by the state for advanced
university-level training in science and technology, and for
the promotion of research in support of industry throughout
the British Empire. True to its name the college built a wide
number of Imperial links and was an outward looking
institution from the start. Today, in the post-colonial world,
it retains its outward-looking stance, both in its many international research connections,
and with staff and students from around the world. Connections to industry and the state
remain important. The College is one of Britain’s premier research and teaching institutions,
including now medicine alongside science and engineering. This book is an in-depth study of
Imperial College; it covers both governance and academic activity within the larger context
of political, economic and socio-cultural life in twentieth-century Britain.

Readership: Academic libraries, alumni, staff and students of Imperial College, historians
of science, technology and medicine, and historians of twentieth-century Britain.

856pp Feb 2007
978-1-86094-708-7 US$118 £66
978-1-86094-709-4 (pbk) US$58 £35

BETA BEAMS

Neutrino Beams
by Mats Lindroos (CERN, Switzerland) & Mauro Mezzetto
(INFN, Sezione di Padova, Italy)

BETA
BEAMS

The beta-beam concept for the generation of electron
neutrino beams was first proposed by Piero Zucchelli in
2002. The idea created quite a stir, challenging the idea
that intense neutrino beams only could be produced from
7 4 the decay of pions or muons in classical neutrino beams
[ =i facilities or in future neutrino factories. The concept initially
e 2 struggled to make an impact but the hard work by many
machine physicists, phenomenologists and theoreticians
over the last five years has won the beta-beam a well-earned
position as one of the frontrunners for a possible future world
laboratory for high intensity neutrino oscillation physics.
This is the first complete monograph on the beta-beam concept. The book describes both
technical aspects and experimental aspects of the beta-beam, providing i) students and
scientists with an insight into the possibilities offered by beta-beams; ii) facility designers
with a starting point for future studies; and iii) policy makers with a comprehensive picture
of the limits and possibilities offered by a beta-beam.

Contents: Foreword by Piero Zucchelli; Machine Aspects; CERN-Fréjus Beta Beam Physics
Potential; Physics Potential of Other Beta Beam Settings; Low-Energy Beta-Beams by
Cristina Volpe.

Readership: Academics, researchers, and research policy makers in the field of high energy
physics and particle physics.

168pp
978-1-84816-377-5

Jul 2009
US$78 £59
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TIME, SPACE, STARS AND MAN

The Story of the Big Bang
by Michael M Woolfson (University of York, UK)

“To write such a wide-
ranging book is an ambitious
task indeed, and the result is
a valuable source for readers
wishing to gain knowledge
and insights into key areas
of fundamental science ...
The content is presented in
a non-technical way, but the
discussion and reasoning
undoubtedly reflect a
scientist’s way of thinking.”
Times Higher Education

R LGRLAL

Starting with the creation of
space and time — known
as the Big Bang — the book
traces causally related steps through the formation of matter,
of stars and planets, the Earth itself, the evolution of the Earth’s
surface and atmosphere, and then through to the beginnings
of life and the evolution of man. The material is presented in
such a way that a non-scientist can comprehend it, without
using formulae or equations but still preserving the integrity of
the involved science. This book does not solve the mysteries
of what initiated the Big Bang or how life evolved from
inanimate matter, but it does make clear the nature of those
problems. The reader will be left with a sense of wonderment
that he or she actually exists!

436pp Jan 2009
978-1-84816-272-3 US$98 £74
978-1-84816-273-0(pbk) US$56 £42

QUANTUM
CHEMISTRY

A Unified Approach

by David B Cook (University
of Sheffield, UK)

This book is a presentation
of a qualitative theory of
chemical bonding stressing .
the physical processes which L_“ IANTUMN
occur on bond formation. It CHEMISTRY
differs from most (if not all) L L s
other books in that it does '
not seek to “rationalize” the
phenomena of bonding by a
series of mnemonic rules. A principal feature is a unified and
consistent treatment across all types of bonding in organic,
physical and inorganic chemistry.

Readership: Chemistry undergraduates and graduate
students, tutors and lecturers.

276pp
978-1-84816-265-5

Sept 2008
US$58 £31
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