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Many patterns in nature, from the
 organization of vegetation in arid
ecosystems to stripes and spots on

animal skin and fur, can be described with
standing waves produced by  reaction-
diffusion equations. Other solutions to
reaction-diffusion equations, however,
can lead to dynamical waves—for exam-
ple, in predator–prey populations, the
heart, and the brain. The above systems
are all examples of excitable media—
dynamical systems with domains that
can be individually “excited” and that
also interact with each other, potentially
spreading the excitation along.

In their new book, Patterns in Excitable
Media: Genesis, Dynamics, and Control,
Sitabhra Sinha and S. Sridhar provide a
good introduction for undergraduates
and early graduate students to the dy-
namic formation of patterns in reaction-
diffusion systems. Because an under-
standing of excitable media is applicable
to so many disciplines—including phys -
ics, biology, chemistry, physiology, math,
and biomedical engineering—the book
should be of interest to a wide variety of
students.

Patterns in Excitable Media is divided
into three parts. The first begins with a
detailed description of excitable media:
Specific examples considered use math-
ematical models that range from simple
and generic to complex. Part one contin-
ues with descriptions of the different
types of wave dynamics that the mathe-
matical models can produce in one and
two dimensions. Particular emphasis is
given to spiral waves and their transition
to chaos. This part concludes with an
image gallery of biological and chemical
examples in which spiral waves are read-
ily observed.

The second part focuses on the dy-
namics and instabilities of waves, partic-
ularly spiral waves, in the presence of
 heterogeneities that can either be static,
arising from the domains’ structure and
coupling, or dynamic, emerging as a func-
tion of the medium’s nonlinear dynamics.
In several examples, the authors present

numerical simulations in which the de-
gree and nature of the inhomogeneities
are modulated and in which the different
regimes that arise are illustrated.

The final part of the book is dedicated
to methods for controlling spatially dis-
organized patterns such as those respon-
sible for deadly cardiac arrhythmias.
Previous chapters showed different
mechanisms that can destabilize propa-
gating waves in excitable media and turn
them into single or multiple spiral waves
with chaotic behavior. This final part
presents a series of control methods,
each specifically designed to target a par-
ticular destabilization mechanism. The
strength of this part—and of the book—
is that it demonstrates the importance of
understanding a system’s dynamics and
the physics behind an instability before
designing an appropriate and successful
control method. 

As acknowledged in the preface, Pat-
terns in Excitable Media is mostly a collec-
tion of the authors’ publications, adapted
and expanded into book form. That ap-
proach comes with advantages and dis-
advantages. Content from publications
introduces relatively fresh material and
exposes readers to some of the latest
 research themes. However, the book
chapters are a bit disconnected. On many
occasions, the background added to con-
vert articles into chapters is rather thin.
And in several instances, sections read
more like checklists of topics that needed
to be covered than as full explanations of
important concepts.

Moreover, the book left me with three
disappointments. The first is the low res-
olution and overall poor quality of many
images; that’s a pity, because one of the
great appeals of patterns in excitable
media is the impressive images they can
generate. Second, the book’s title prom-
ises much more than the content de -
livers; the majority of the book focuses
on one system, cardiac dynamics. And
third, the book’s back cover sets the
reader up for discussion of high-
 performance supercomputer applica-

tions and computer-code examples.
However, only two pages are dedicated
to parallelization, and only five simple
codes, all written in Matlab, are sup-
plied: three codes for zero-dimensional
excitable models and two very simple 
2D codes.

Nevertheless, I would recommend
Patterns in Excitable Media as supplemen-
tal material for multidisciplinary courses
that deal with nonlinear dynamics,
chaos, computational physics, and ap-
plied math.
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The history of science used to be fairly
sedate. Emeritus professors spent
their golden years listing their re-

spective disciplines’ triumphs and link-
ing each scientific achievement to heroic
dead white males who overcame foes
gripped by terror, superstition, malice,
or plain stupidity. Johannes Kepler and
Nicolaus Copernicus demonstrated
helio centricity; Galileo Galilei faced
down the Inquisition; God said “Let
Newton be!” and all was light; Louis Pas-
teur demolished spontaneous genera-
tion; and Charles Darwin divorced life
from divinity. In sum, science was a se-
ries of heroic efforts that piled truth
upon truth. For the political record, a
parallel approach depicting the past as
inexorably leading to the perfection of
Victorian England is called “Whig his-
tory.” Up to a half century ago, “Whig
science” was the standard approach.

Then Thomas Kuhn published The
Structure of Scientific Revolutions (U.
Chicago Press, 1962), and science history
suddenly got more interesting. It opened
the door to a new discipline: the social
study of science, which examined the
past in a radically new way. Galileo, it
turned out, had no problem presenting
his cosmology as astrology and extolling
his thug patrons, the Medici family. Dar-
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