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Many exciting frontiers of science and engineering require understanding the
spatiotemporal properties of sustained nonequilibrium systems such as fluids,
plasmas, reacting and diffusing chemicals, crystals solidifying from a melt, heart
muscle, and networks of excitable neurons in brains. This introductory textbook
for graduate students in biology, chemistry, engineering, mathematics, and
physics provides a systematic account of the basic science common to these
diverse areas. This book provides a careful pedagogical motivation of key
concepts, discusses why diverse nonequilibrium systems often show similar
patterns and dynamics, and gives a balanced discussion of the role of
experiments, simulation, and analytics. It contains numerous worked examples
and over 150 exercises. This book will also interest scientists who want to learn
about the experiments, simulations, and theory that explain how complex patterns
form in sustained nonequilibrium systems.
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Many exciting frontiers of science and engineering require understanding the spatiotemporal properties of
sustained nonequilibrium systems such as fluids, plasmas, reacting and diffusing chemicals, crystals
solidifying from a melt, heart muscle, and networks of excitable neurons in brains. This introductory
textbook for graduate students in biology, chemistry, engineering, mathematics, and physics provides a
systematic account of the basic science common to these diverse areas. This book provides a careful
pedagogical motivation of key concepts, discusses why diverse nonequilibrium systems often show similar
patterns and dynamics, and gives a balanced discussion of the role of experiments, simulation, and analytics.
It contains numerous worked examples and over 150 exercises. This book will also interest scientists who
want to learn about the experiments, simulations, and theory that explain how complex patterns form in
sustained nonequilibrium systems.
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Editorial Review

Review
"This book by Cross and Greenside presents a comprehensive introduction to an important area of natural
science and assembles in one volume the essential conceptual, theoretical and experimental tools a serious
student will need to obtain a modern understanding of pattern formation outside of equilibrium. The
masterful 50-page introduction lays out the essential questions and provides motivation to the reader to
explore the subsequent chapters, beginning with simple ideas and growing progressively in mathematical
sophistication and physical depth. Careful attention is paid to the relationship between the theoretical
methods and controlled laboratory experiments or numerical simulations. I can highly recommend this book
to any student or researcher interested in a deepened understanding of nonequilibrium spatiotemporal
patterns."
Pierre Hohenberg, New York University

"This book gives an excellent didactic introduction to pattern formation in spatially extended systems. It can
serve both as the basis for an advanced undergraduate or graduate course as well as a reference. It is one of
those books that will never outlive its usefulness. It is a must for anyone interested in non-linear, non-
equilibrium physics."
Eberhard Bodenschatz, MPI for Dynamics and Self-Organization, University of Goettingen, Cornell
University

"This book fills a longstanding need, and is certain to be an instant classic. The physics of pattern forming
systems is diverse but the theoretical core of the subject, along with many of the most important applications,
can be learned from this splendid book. It is bound to be a key text for courses, as well as a much cited
reference."
Stephen Morris, University of Toronto

"... clearly written and follows a logical structure, making and excellent introduction to the field at the
graduate student level."
UK Nonlinear News

About the Author
Michael Cross is a Professor of Theoretical Physics at the California Institute of Technology, USA. His
research interests are in nonequilibrium and nonlinear physics including pattern formation, chaos theory,
nanomechanical systems, and condensed matter physics, particularly the theory of liquid and solid helium.

Henry Greenside is a Professor in the Department of Physics at Duke University, USA. He has carried out
research in condensed matter physics, plasma physics, nonequilibrium pattern formation, and theoretical
neurobiology. He is also involved with outreach programs to stimulate interest in science and physics at
junior high school and high school levels.

Users Review

From reader reviews:



Kathryn Sheffield:

Why don't make it to be your habit? Right now, try to prepare your time to do the important behave, like
looking for your favorite e-book and reading a e-book. Beside you can solve your condition; you can add
your knowledge by the guide entitled Pattern Formation and Dynamics in Nonequilibrium Systems. Try to
make book Pattern Formation and Dynamics in Nonequilibrium Systems as your pal. It means that it can for
being your friend when you sense alone and beside associated with course make you smarter than previously.
Yeah, it is very fortuned for yourself. The book makes you a lot more confidence because you can know
every thing by the book. So , we need to make new experience in addition to knowledge with this book.

Jim May:

Is it an individual who having spare time subsequently spend it whole day through watching television
programs or just resting on the bed? Do you need something totally new? This Pattern Formation and
Dynamics in Nonequilibrium Systems can be the respond to, oh how comes? The new book you know. You
are therefore out of date, spending your spare time by reading in this new era is common not a geek activity.
So what these guides have than the others?

Louis Chavez:

Do you like reading a book? Confuse to looking for your preferred book? Or your book ended up being rare?
Why so many question for the book? But just about any people feel that they enjoy regarding reading. Some
people likes reading, not only science book but in addition novel and Pattern Formation and Dynamics in
Nonequilibrium Systems or others sources were given understanding for you. After you know how the
fantastic a book, you feel desire to read more and more. Science book was created for teacher as well as
students especially. Those publications are helping them to bring their knowledge. In various other case,
beside science publication, any other book likes Pattern Formation and Dynamics in Nonequilibrium
Systems to make your spare time considerably more colorful. Many types of book like this.

Mark Guerrero:

Reading a e-book make you to get more knowledge from it. You can take knowledge and information from
your book. Book is prepared or printed or highlighted from each source this filled update of news. In this
modern era like today, many ways to get information are available for anyone. From media social such as
newspaper, magazines, science e-book, encyclopedia, reference book, story and comic. You can add your
understanding by that book. Are you ready to spend your spare time to open your book? Or just seeking the
Pattern Formation and Dynamics in Nonequilibrium Systems when you required it?
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