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REVIEWED BY 
MANUEL DE LA CRUZ-GUTIERREZ

A s a complement to recent mono-
graphs and tutorials on the design

and applications of electro-optical sys-
tems, Optical Detection Theory for Laser
Applications gives a self-contained yet
comprehensive description of the theory
behind the detection of laser radiation
scattered by a target. In contrast with
other related books, Osche’s work
describes direct detection schemes in as
much detail as it does coherent (homo-
dyne and heterodyne) ones. This is a wel-
come feature since coherent detection
schemes, although more widely covered,
have not played as significant a role in
recent applications (for example, optical
communications1 and imaging) as direct
detection techniques have.

The first chapter offers a clearly writ-
ten review of statistics and statistical
decision theory, as well as a concise dis-
cussion of matched filter theory and the
basics of direct and coherent detection
techniques. A chapter dealing with signal
and noise analysis follows; here, the free
space propagation of truncated and
untruncated laser beams is described, a
definition which is then used as a basis

for the derivation of signal-to-noise-
ratios for systems employing such
beams. The chapter ends with a superb
discussion of receiver noise and a brief
description of clutter noise. Chapter
three deals with the theory of random
processes and its application to surface
scattering and atmospheric turbulence,
the description of which is remarkably
thorough. The last three chapters deal
with the thrust of the book, the deriva-
tion of the probability density functions
and associated statistics for the receiver
in the presence of atmospheric, target
and receiver-induced noise. The process
is examined in the case of direct and
coherent detection schemes operating
with single or multiple pulses. The
avalanche photodiode—in view of
its importance to direct detection
schemes—is treated at length, from prin-
ciples of operation to detection statistics
and noise characteristics. It is unfortu-
nate that the discussions of optical
preamplification and the spectral impli-
cations of laser propagation through the
atmosphere are somewhat brief.

Worth noting are special “comment”
sections scattered throughout the text
that either illustrate the material dis-
cussed or provide further insights.
Thorough references at the end of each
chapter offer a place to go to obtain more
information, proofs of lengthy theorems
and landmark papers in the development
of specific subjects.

Scientists and practicing engineers
alike will benefit from the comprehensive-
ness of the material presented. The lack of
exercises limits the book’s potential as a
textbook, although it would be an excel-
lent supporting reference for advanced
courses in areas ranging from statistical
optics to optical communications.

Manuel de la Cruz-Gutierrez (manuel@optics.
rochester.edu) is a graduate student at the Institute
of Optics, University of Rochester, Rochester, N.Y.
He is currently at Clarendon Laboratory, Oxford
University, Oxford, U.K. 
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REVIEWED BY DANIELA DRAGOMAN

This book is number 134 in Springer’s
prestigious Solid-State Sciences

series. In Encyclopedia Britannica (15th

edition, 1989), we read that “Few sub-
jects in science are more difficult to
understand than magnetism.” With this
in mind, the author of the book has tried
to produce a phenomenological intro-
duction, on a relatively elementary level,
to solid-state magnetism. This is no easy
task, but the author has demonstrated
once again that even very difficult scien-
tific subjects can be explained with a
high level of clarity and accuracy.

This is a very comprehensive review of
solid-state magnetism and I recommend
it to everyone interested in the subject.
The book reviews the many answers to
several crucial questions: How does the
spontaneous magnetic order appear in
solids? What is ferromagnetism? Why are
some crystals magnetic while others are
not? Fundamental questions, indeed.
Brilliant minds such as Thales, Oersted,
Faraday, Maxwell, Langevin, Curie, Bohr,
Heisenberg, Landau and many others
have all tried to provide answers to them,
given the level of knowledge prevailing at
the time. This book is, in a way, a collec-
tion of their answers.

The opinions expressed in the 
book review section are those of the

reviewer and do not necessarily 
reflect those of OPN or OSA.
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The first four chapters are introduc-
tory and deal with the historical aspects
of magnetism, Fermi gas, paramag-
netism and energy bands in crystals.
A brief overview of the experimental
aspects of magnetism appears in
chapter 5.

The next five chapters present a suc-
cession of models dedicated to the
appearance of magnetic order in solids.
The Weiss model, Heisenberg model
and Stoner model of itinerant electrons
constitute an initial group of models
that is explained very well by the author.
The magnetism and crystal structures of
alloys, as well as the role of magnetic
impurities, are then explained. Next,
another group of models is described:
itinerant electrons at T > 0 and the
Hubbard and Landau models.

The final chapters are dedicated to
spin dynamics, spin waves and spin
fluctuations, since the spin fluctuation
theory is the most promising phe-

nomenological model for the explana-
tion of solid-state magnetism. The book
has eight appendices that aid in under-
standing the mathematical demonstra-
tions spread throughout. More than 200
references are included in the book,
which ends with a brief index.

Although the book does not touch on
the interaction between optical fields
and the magnetic field and the richness
of effects that result from this interac-
tion, it should be read by physicists
working in material science and optics,
especially in spectroscopy. Inklings of
the origins of elementary magnetic exci-
tations and effects, which are sought by
means of optical instrumentation, can in
fact be gleaned from the study of the
basic models that explain the emergence
of the magnetic order.

Daniela Dragoman (danieladragoman@yahoo.com)
is with the University of Bucharest Physics Faculty,
Romania.
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T he Science of Color, edited by Steven
Shevell and published by OSA/

Elsevier, is a completely new edition of
the classic first published in 1953 and
reprinted eight times. This second edition
is well-produced and sumptuously illus-

trated. Unlike the first edition, which was
co-authored by the 23 members of the
“Committee on Colorimetry of the
Optical Society of America,” the second
edition is composed of eight chapters
contributed by different authors. Given
these authors’ often distinct viewpoints
and very different styles, this edition is
more disjointed than the first. Moreover,
this incoherence is accentuated by gaps in
coverage and the lack of any substantial
or meaningful cross-referencing (with the
exception, perhaps, of chapter 5). As
such, the book must be assessed on the
quality of the individual contributions,
which happily are of a generally high
standard. This means that there is much
to enjoy in this book, which will be a
worthwhile addition to any scientific or
technical library. The majority of the
chapters are likely to be of interest to
experts and students alike, and could eas-
ily form the basis of an upper-level uni-
versity course on color vision or color
science.

“The Origins of Modern Color
Science,” by John Mollon, is a scholarly,
entertaining and charmingly idiosyn-
cratic account in which the contribu-
tions of the likes of J. C. Le Blon, George
Palmer and John Elliot are championed
alongside the better-known works 

of Newton, Young, Helmholtz and
Maxwell. One might conclude from this
chapter that color science has advanced
relatively little, except in the details,
since 1892. The remaining chapters,
fortunately, go some way to redressing
such a conclusion.

“Light, the Retinal Image and
Photoreceptors,” by Orin Packer and
David Williams, is a refreshing look at
color science from the point of view of
image formation on the retina, photore-
ceptor optics and the properties of the
photoreceptor matrix. It includes useful
sections on the light stimulus and light
losses in the eye, as well as an appendix
on quantifying light stimuli.

The third chapter, by Vivianne Smith
and Joel Pokorny, is a fairly traditional
account of “Color Matching and Color
Discrimination.” The first part is a com-
pact summary of colorimetry, in which
color measurements are considered
largely in isolation from the underlying
biology (as is customary in colorimetry).
This is followed by an instructive discus-
sion of the biological basis of color
matching and the effects of individual
differences. The sections on chromatic
detection and chromatic discrimination
are again largely traditional, providing a
useful review of historical as well as some
more modern data. Presumably because
of limited space, however, both of these
sections are somewhat limited in scope
and selective in coverage. A brief sum-
mary of congenital color defects ends 
the chapter.

The fourth chapter, by Steven Shevell,
on “Color Appearance,” covers the sub-
jective appearance of unrelated lights
(i.e., those seen in isolation) and related
lights (i.e., those seen in the presence of
other lights). It contrasts with many of
the other chapters because of its largely
descriptive approach (which makes it
relatively easy-to-understand). Shevell’s
approach becomes more analytical, and
perhaps more satisfying, in the final sec-
tion on color constancy.

“Color Appearance and Color
Difference Specification,” by David
Brainard, is an excellent treatment of
the “imprecise” area of color specifica-
tion. It offers good coverage of the
Munsell color system, the Swedish
Natural Color System, the OSA Uniform
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Color Space and the CIELAB color
space. The chapter is enhanced by the
many helpful asides and insightful com-
ments that pepper the text.

In the sixth chapter, “The Physiology
of Color Vision,” Peter Lennie provides
the now familiar overview of the
anatomy and physiology of the primate
visual pathway, from the receptors to the
temporal and parietal lobes of the cortex.
He pays special attention to the encoding
and transmission of color information,
making it clear how much we know
about color in the early visual pathway
and how little we know about it in the
cortex. Unfortunately, progress in those
areas seems to have stagnated, given the
relatively few recent citations.

“The Physics and Chemistry of Color:
The 15 Mechanisms,” by Kurt Nassau, is a
fascinating summary of his book of a
similar name. In this chapter, the “15
causes of color” are succinctly described
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in just enough detail to provide a tenta-
tive grasp of the basic concepts (given
perhaps some background knowledge of
physics and/or chemistry). The chapter is
likely to elicit in the reader a strong desire
to read Nassau’s book.

Finally, in “Digital Color Reproduc-
tion,” Brian Wandell and Louis Silverstein
provide a valuable synopsis of the techni-
cal aspects of digital image capture, digi-
tal image display and digital printing, and
their relationships to and dependencies
on human color vision.

Perhaps unavoidably in such a short
book, there are some substantial gaps in
coverage. One, for example, is the lack of
any detail on arguably the most impor-
tant advance in color science since 1892:
the decoding of the human photopig-
ment opsin genes and its implications for
color vision (although it could be argued
that molecular biology is outside the
scope of such a book). A much bigger

disappointment is that the coverage of
modern color psychophysics and 
psychophysical modeling is too short, too
selective and somewhat out-of-date.
Large bodies of research are almost
entirely neglected, including, for exam-
ple, color detection and discrimination
experiments carried out in cone contrast
and other spaces, spatial and temporal
experiments, and work on higher order
color mechanisms. The book would
probably have been better balanced, more
representative and more comprehensive
had the sections that make up chapter 3
been expanded into individual chapters.

In conclusion, the second edition of
The Science of Color is a workmanlike if
unspectacular book containing several
excellent individual chapters. It is a wor-
thy successor to the original, but unlikely
to become another oft-reprinted classic.

Andrew Stockman (a.stockman@ucl.ac.uk) is with
the Institute of Ophthalmology, London, U.K.
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