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Optics 
Learning by Computing

With Examples Using
MathCAD
K. D. Möller

This book and its compan-
ion CD cover geometrical

optics, electromagnetic the-
ory, interference, diffraction
and coherence theory.
Chapters on optical con-
stants, blackbody radiation,
emission and absorption,
lasers, holo-graphy and
Fourier transform spec-
troscopy broaden its scope.
The packet contains over 170
MathCAD files linked to spe-
cific topics and applications.
Although this is an interesting
and modern approach, I won-

Chaos-Based Digital
Communication

Systems
F.C.M.Lau and C.K.Tse

Advances in nonlinear sci-
ence over the past 20 or

30 years have had a major
impact on our understanding
of a broad spectrum of physi-
cal and non-physical systems.
In particular, the growth of
knowledge in the field of non-
linear dynamics has had a
considerable influence across
a wide scientific community.
Use of the highly evocative
word “chaos” to describe a
particular form of nonlinear
dynamics has brought aspects
of nonlinear science firmly
into the popular imagination:
the flapping of the wings of
the apocryphal butterfly in an
Arizona desert is widely
known to influence global
weather patterns. Rather less
well appreciated, perhaps, are
the significant efforts which
are being made to use chaos
in communications.

The ease with which opti-
cal chaos can be generated in
the semiconductor lasers that
power optical fiber communi-
cations networks has created a
particular focus for imple-
menting chaotic optical com-
munication systems. A major
driver is the expectation that
such systems will enable high-
data-rate secure transmission,
a requirement of paramount
importance in a world where

the need for security in all
forms is increasingly appreci-
ated. The book points to
enhancement of data security
as a motivation for the use of
chaos in communications.

The authors identify the
linkages between chaos com-
munications and generic
spread spectrum communica-
tion techniques.They also
address the barriers to practi-
cal implementation of such
techniques. Lacking, however,
is even a brief indication of
the significant research litera-
ture developed in the area of
chaotic optical data encryp-
tion. Such advances are posi-
tive indications of the efficacy
of chaos communications,
hence their inclusion could
have added strength to the
case for further developing
the ideas presented in the
book.

The reference list suggests
that several parts of the book
are anchored by the research
work of the authors, whose
expertise in this field is thus
made apparent. Modulation
and demodulation techniques
are described and perfor-
mance analysis techniques for
both coherent and non-
coherent chaos-shift-keying
are discussed. Anti-jamming
performance is examined for
both narrowband and wide-
band jammers. Studies are
also made of communications
systems wherein chaos-based
and conventional communi-
cations co-exist.

The book, which includes a
useful index, is targeted to
graduate students, researchers,
communications engineers
and technology developers
who wish to exploit chaos for
communications applications.
One suspects that different
parts of it will be sampled at
different frequencies by the
various readers. One would
expect all of them to derive

benefits from it. It is to be
hoped, however, that they will
access additional literature
which will show them that
laser-based chaos communi-
cations is also a practical 
technology.

Springer Verlag, 2003; $70 (hard-
cover). Review by K. Alan Shore,
University of Wales at Bangor, School
of Informatics, U.K.

Optical Interference
Coatings

N. Kaiser and H. K. Pulker, eds.

This multi-authored book
comprises 18 chapters of

variable quality. Those I appre-
ciated most cover: design by
optimization; different types
of coating materials; funda-
mentals of thin film growth;
physical vapor deposition of
dielectrics, metals, semicon-
ductors, alloys, composites and
compounds; characterization
of optical thin films; and coat-
ings for optical plastics. The
chapters on intrinsic stresses
and large-area deposition
should be required reading for
all theoretical researchers. Also
covered are specialized appli-
cation areas: the 100-280 nm
regime; multilayered mirrors
for the 1-40 nm regime; laser-
resistant coatings; microcavi-
ties for free electron lasers; and
coatings for femtosecond
pulses as well as luminescence
control. The book is intended

for novices and experts in
industry and academia.
Bibliographies of moderate
size accompany the chapters
and there is a detailed index.
However, several illustrations
are blurred; a large fraction of
citations are incomplete; and
spelling as well as grammatical
errors are not uncommon.
These shortcomings aside,
anyone who works with opti-
cal interference coatings is
likely to be satisfied with this
book.

Springer, 2003; $109 (hardcover).
Review by Akhlesh Lakhtakia, profes-
sor of engineering science and
mechanics, Pennsylvania State
University, University Park, Pa.
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Polarized Light 
In Fiber Optics 

Edward Collett 

The consideration of
polarization effects in 

the context of accurate design
modeling of optical fiber
transmission has become
essential given the complexity
and cost of optical fiber com-
munication systems. Collett’s
book presents some funda-

der whether learning by com-
puting is to be preferred in
cases in which the experi-
ments in question could easily
be performed by the student,
for example, in areas such as
geometrical optics or inter-
ferometry.

In my opinion, the main
virtues of the book are the
excellent photographs of basic
optical phenomena. The ref-
erence list contains only 12
entries, including famous
titles by Born and Wolf,
Feynman and Goodman. The
index is comprehensive.

The book seems aimed at
those who do not study optics
as their main research area. It
will certainly be helpful to
them, as well as to students in
an introductory optics course.

Springer Verlag, 2003; $70 (hard-
cover). Review by Dejan Pantelic,
Institute of Physics, Belgrade, Serbia.

mental aspects of polarization
as it affects optical fiber trans-
mission. A high point is the
section on polarization
devices, such as polarization
controllers. The section on
polarization measurements
contains excellent graphical
aids. Overall, the book is well
written and covers a broad
range of topics, although the
treatment of modern com-
munications systems is not
comprehensive enough; there
is, for example, no discussion
of dense wavelength division
multiplexing.

The PolaWave Group, 2003; $185
(hardcover). Review by Christian
Brosseau, Université de Bretagne
Occidentale, Brest, France.
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Selected Papers On 
Ultrashort Laser
Pulse Bioeffects

W. P. Roach and 
T. E. Johnson, eds.

The title contains the word
bioeffects; a more infor-

mative one would include the
word “ocular,” since all the
studies in this book relate to
bioeffects on the eye, and
most investigate retinal injury.
The book will be of interest to
those working in laser safety,

the design and use of laser sys-
tems in manufacturing, rang-
ing, signaling and physics. It
will also be of interest to those
working on the measurement
and theoretical modeling of
ocular bioeffects, to ophthal-
mologists who use pulsed
lasers for treatment and to 
scientists and engineers who
develop laser systems for
refractive surgery and treat-
ment of the ocular lens or the
retina. The papers contain a
wealth of experimental data
and a thorough discussion of
models for laser-tissue inter-
action. Carefully described are
also: plasma shielding; optical
breakdown effects such as
plasma formation; acoustic
shock waves and cavitation;
thermal effects; photochemi-
cal effects, mechanical effects;
self-focusing effects; nonlinear
absorption; stimulated

Brillouin scattering; and
super-continuum generation.
I highly recommend this
book.

SPIE Optical Engineering Press, 2002;
$110 (hardcover). Review by Barry R.
Masters,  Fellow of OSA and SPIE, and
a consultant in Arlington, Va. 

Introduction to
Geometrical Optics
Milton Katz 

The target audiences for
this book are mid- to

upper-level graduate students
in optometry and vision sci-
ence, but anyone involved in
paraxial imaging will profit
from reading it since it is
based on the author’s four
decades of experience teach-
ing geometrical optics. The
author has clearly sought to
make the text as user friendly
as possible. Numerous figures,
a detailed table of contents, a
uniform system of designat-
ing the subdivision of mate-
rial in each chapter and an
extensive index all make it
easier for the reader to find
topics of interest. At the end
of each chapter, there are
numerous problems and 
solutions.

World Scientific, 2002; $28 (paper-
back). Review by Christian Brosseau,
professor of physics, Physics
Department, Université de Bretagne
Occidentale, Brest, France.
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