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Preface

During the last decade, control of complex irregular dynamics has evolved as
one of the central issues in applied nonlinear science. The number of papers
published in this field has been steadily growing since the first pioneering pa-
pers appeared in 1990, and has reached an annual number between 600 and
700 during the past few years.

The seminal article by Ott, Grebogi, and Yorke (1990), in which they demon-
strated that small time-dependent changes in the control parameters of a non-
linear system can turn a previously chaotic trajectory into a stable periodic mo-
tion, alone was cited much more than 2000 times. Nowadays the notion of
chaos control has been extended to a much wider class of problems involving
stabilization of unstable periodic or stationary states in nonlinear dynamic sys-
tems. Within the last few years major progress has been made in this field, in
particular with respect to

e extending the methods of chaos control to spatiotemporal patterns;

e extending the methods of control of deterministic dynamic systems to sto-
chastic and noise-mediated systems;

e development of novel control schemes;

e deepened understanding and analytic insight into different control schemes;

e applications to various areas, e.g., biological, medical, technological systems.

Since its first publication in 1999, the Handbook of Chaos Control has become
the standard reference in this field. Eight years after the first edition, there is
need to present the new material which has been accumulated, and to set new
trends and identify new promising directions of research.

The present volume is the second completely revised and enlarged edition,
and includes only articles which have been newly written for this volume. It
aims at presenting a comprehensive overview of the state-of-the-art in this grow-
ing field; containing chapters written by the leading scientists who are active in
this area. The focus is put on recent developments like novel control schemes,
analytical insights, control of chaotic space-time patterns, control of noisy non-
linear systems and noise-induced dynamics, secure communication with chaos,
and applications of chaos control to physics, chemistry, biology, medicine, and
engineering. Furthermore, the overlap of chaos control with the traditional field
of control theory in the engineering community is identified.



XX

Preface

The chapters of the book are state-of-the-art review articles and should be of
interest to graduate students and researchers; theoretical and experimental
physicists, applied mathematicians, electronic engineers, nonlinear scientists
from interdisciplinary fields, e.g., chemistry, biology, medicine, control theory,
and engineering. The 36 chapters are grouped into nine parts, where the first
four parts deal with basic aspects and extension of methods; controlling space—
time chaos; controlling noisy motion; communicating with chaos and chaos
synchronization, and the last five parts contain applications to optics, to elec-
tronic systems, to chemical reaction systems, to biology and medicine, and to
engineering. Among the topics are, for instance, secure communication with
chaotic semiconductor lasers, control of communication networks, noninvasive
time-delayed feedback control of laser diodes, electronic circuits, and semicon-
ductor nanostructures, control of chemical turbulence and electrochemical oscil-
lators, suppression of synchronization as therapeutic tools for neural diseases
like Parkinson and epilepsy, and control of cardiac dynamics.

We hope that this volume will stimulate further developments in this still
thrilling area which is centered on the overlap of basic research and far-reaching
applications.

We would like to thank all authors who have contributed to this volume as
well as the publishers for their excellent cooperation. Special thanks are due to
Philipp Hével for his technical assistance.

Berlin and Kiel, June 2007 Eckehard Scholl and Heinz G. Schuster
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