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$40 OSA members*

REVIEWED BY CHRISTIAN BROSSEAU

In the mid-1980s, as an undergraduate
student at the Université Joseph

Fourier in Grenoble, France, I performed
studies of the infrared dichroism proper-
ties of molecular crystals. While looking
up almost everything I could find on 
the topic, I came across the first edition 
of volume 2 of Molecular Spectra and
Molecular Structure, by Gerhard
Herzberg, where some of the earliest
high-resolution spectra of polyatomic
molecules had been published. This
book, which is still among the most-
cited reference works in the field, was 
ultimately a factor in my decision to pur-
sue a career in optics and spectroscopy.
Herzberg’s legacy is to have provided the
inspiration for generations of researchers
in pursuit of a deeper understanding of
the fundamental laws of nature. The life
of the founder of spectroscopy and the
influence he had on the development of
that flourishing discipline are the subjects
of Boris Stoicheff ’s book.

Herzberg is remembered chiefly for
having set the stage for much of modern
spectroscopy in the first half of the 20th
century. His influence was broadly felt in

fields as disparate as atomic, molecular,
condensed matter and astrophysics. In
1971, he was awarded the Nobel Prize 
in chemistry for his groundbreaking
research in “the electronic properties and
geometry of molecules, especially free
radicals.” Included in the book under
review is an impressive list of the fellow-
ships, awards and honors he received
from scientific societies throughout the
world. He was named an Honorary
Member of OSA in 1968.

The volume opens with a vivid
description of Herzberg’s eventful life
(1904-1999) and career, with emphasis
on his enormous scientific achievements.
To appreciate the story of Herzberg’s life,
we must go back to the years just after
Niels Bohr developed his semi-quantum
theory of the spectral lines of atomic
hydrogen. By the mid-1930s, physicists
possessed a remarkably complete idea of
the way in which atoms and molecules
interact with light. Dirac, one of the main
contributors to these developments,
asserted in a famous quotation that “the
general theory of quantum mechanics 
is now almost complete.” Later, the 
renaissance of spectroscopy arose from
the development of laser technologies.
Throughout his career, Herzberg worked
to perfect the accuracy of the techniques
used to measure the spectral lines of
the elements.

Stoicheff links the founding of
Herzberg’s School of Atomic and Mole-
cular Physics at the National Research
Council (NRC) in Ottawa to the avail-
ability of eager young scientists at the end
of World War II. In Ottawa Herzberg was
known as an inspired teacher whose dis-
tinctive style allowed him to attract and
train a large, elite corps of scientists who
would go on to become leaders in their
fields. Throughout the book, Stoicheff
tells of competition and cooperation,
of success and failure. He describes the
establishment of national and interna-
tional institutions devoted to research in

experimental techniques for studying the
microwave, infrared, visible and vacuum
ultraviolet region of the electromagnetic
spectrum. Everywhere we find personal
reminiscences with insights into
Herzberg’s emotions during the many
vicissitudes of his career. Especially
detailed is Stoicheff ’s account of the diffi-
culties faced by Herzberg and his family
after the Nazis came to power in 1933
and following the sudden death of his
wife in the summer of 1971, just a few
weeks before he received the Nobel Prize.
An important point that Stoicheff brings
out very well is the fact that Herzberg’s
enthusiasm for laboratory science was
part of a more general commitment to
scientific knowledge. As he entered his
seventh decade, Herzberg was still as 
productive as ever; his work at that time
involved a number of important ques-
tions in molecular astrophysics, i.e.,
identification of certain molecules in
planetary atmospheres, comets and 
interstellar space.

Stoicheff provides fascinating
accounts of the conception, gestation and
delivery of Herzberg’s key works. In the
text he explains clearly and nonmathe-
matically the significance of the discover-
ies, providing contextual detail on the
cultural, philosophical and scientific
environment that influenced Herzberg’s
developing ideas. To our amazement, for
example, we learn that in the early 1920s,
when young Herzberg chose astronomy
as his preferred profession, his applica-
tion to Germany’s Hamburg observatory
came back with the advice that “there is
no point in thinking of a career in astron-
omy unless one has private means of
support.” We are also informed that
Herzberg learned he had been awarded
the Nobel Prize from the Secretary of the
Soviet Academy of Sciences while riding
on the Moscow Express in Leningrad.

This remarkable book is also a tribute
to the many researchers who came to the
NRC Spectroscopy Laboratory in Ottawa

Herzberg is remembered chiefly for having set the
stage for much of modern spectroscopy in the first
half of the 20th century. His influence was broadly 
felt in fields as disparate as atomic, molecular, 
condensed matter and astrophysics. 
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to work with Herzberg over the course 
of more than five decades. Scattered
through the book are their photographs
as they posed with Herzberg, whose hair
became grayer, body stouter and
demeanor more distinguished during 
the course of the years. All this adds 
considerably to the book’s readability 
and interest.

Not only is the writing clear, the book
is also well structured, with a glossary
and bibliography that allow the reader to
navigate it easily. From my perspective,
there is little with which to take excep-
tion. The bibliography of Herzberg’s 
publications is the most complete to date.
I have read no other account of
Herzberg’s personality and daily life that
is as rich as Stoicheff ’s magnificent, lively
narrative. As a leading participant in
modern spectroscopy since the 1950s,
and as a former president of the Optical
Society of America, the author witnessed
many of the events firsthand, a fact which
gives his writing authority.

There is much more to be gleaned
from this erudite study than any brief
account can possibly convey. I recom-
mend the book to anyone, scientist or
layperson, who is interested in the story
of a great man of science. In my opinion,
Stoicheff has achieved an impressive feat
of scholarship, combining meticulous
research with love and respect for
Herzberg. Besides learning a good deal
about spectroscopy, the reader will come
away with the appreciation that progress
in science is a broadly social effort, which
involves—besides universities and other
research institutes—individuals of vision
and courage, engineers and technicians,
industry and business, national and
international agencies, competing
nations and the politics of funding.
Gerhard Herzberg: An Illustrious Life in
Science belongs in any physics library and
in many of our personal libraries as well.

Christian Brosseau (brosseau@univ-brest.fr) is a pro-
fessor of physics in the Physics Department at the
Université de Bretagne Occidentale in Brest, France. 

Gerhard Herzberg
An Illustrious Life in Science

By Boris Stoicheff
482 pages, 2002 (hardcover), 0660187574

The life of Nobel Prize Winner Gerhard
Herzberg, the founder of modern

spectroscopy, is profiled in this engag-
ing book by Boris Stoicheff.

“I have read no other account of
Herzberg's personality and daily 
life that is as rich as Stoicheff's 
magnificent, lively narrative.” 

— Christian Brosseau 

Order online from OSA’s bookstore at
www.osa.org/pubs/bookstore

Members, $40; Nonmembers, $49.95
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Methods for
Computer Design of
Diffractive Optical
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Victor A. Soifer, Ed.

John Wiley & Sons, Inc., 2002 
ISBN 0471095338

765 pages, $125 (hardcover)

REVIEWED BY IVAN RICHTER

D iffractive optical elements (DOEs)
are the object of growing interest in

fields including optoelectronics, photon-
ics, laser technology and optical informa-
tion processing. Compared to their
classical optics counterparts, DOEs enjoy
a number of significant advantages.
These include lower weight and lower
cost; in addition, DOEs are generally bet-
ter suited to applications involving mass
microfabrication. In recent years, as com-
puting power has grown and micro-optic
and microelectronic technologies have
progressed, the demand for new func-
tional elements that incorporate diffrac-
tion has expanded rapidly. Theoretical
diffractive optics research, specifically in
the area of design, has also made tremen-
dous strides. Today DOEs are designed
mainly by use of computer systems based
on iterative optimization and electro-
magnetic theory.

Methods for Computer Design of
Diffractive Optical Elements, a collection
of mostly original work by researchers at
the Image Processing Systems Institute in
Samara, Russia, is divided into ten chap-

A History of 
Light and Colour

Measurement
Science in the Shadows

Sean F. Johnston
Institute of Physics Publishing, 2001

ISBN 0750307544
281 pages, $70.00 (hardcover)

REVIEWED BY SALVADOR X. BARÁ

The standard textbook presentation of
a given scientific subject rarely allows

one to observe the tortuous path fol-
lowed by researchers to build the theo-
ries, methods and experimental
procedures that are commonly accepted
today. The construction of a successful
body of knowledge is usually tied to a
variety of players and driven by complex
forces that evolve over time. A good
example is the evolution of the practices
for the measurement of light, color and
radiation, a topic which is analyzed by
Sean F. Johnston in A History of Light
and Colour Measurement. Johnston’s
work, with a special emphasis on social
forces, covers the period between the
early 18th century and the late 1960s. In
it he describes the main trends which
shaped the field: attempts to quantify
light and color in a meaningful and
reproducible way; the transition from
visual to physical methods of measure-
ment; the quest for standardization; and
the convergence of techniques for pho-
tometry, radiometry and colorimetry
after World War II. Particular attention

is given to the analysis of the individual
and collective players acting on each step
of this process, as well as to the utilitar-
ian concerns that motivated the develop-
ment of light measurement. As the
author points out, the book is about 
how light was made to count. It is also,
in a broad sense, about the social foun-
dations of light.

A central point of Johnston’s work is
the consideration of light measurement
as a representative example of what can
be termed “peripheral science.” This con-
cept applies to a set of scientific and
technological activities that do not fit
well into the standard disciplinary map.
Peripheral science is operationally
defined as a subset of applied science
and technology characterized by a lack
of “ownership” of the subject by any sin-
gle group of practitioners; a persistent
straddling of disciplinary boundaries; a
lack of professionalization among prac-
titioners; and a shifting interplay among
technology, applied science and funda-
mental research that does not give rise to
a single and well-defined discipline,
(words such as “professionalization” and
“discipline” are ascribed a specific tech-
nical meaning in this book.) These char-
acteristics, which Johnston considers
representative of a wide body of activi-
ties developed in the 20th century, are
not uncommon when a given subject is
“shared” among a number of different
scientific and techological subcultures.
They have, however, attracted relatively
little attention in traditional history of
science studies.

This well-written book will be of
interest to a broad audience. Historians of
science will find in it a detailed account of
the evolution of light measurement and a
description of the peripheral science con-
cept, an analytical tool which deserves
consideration and further development.
Researchers and engineers working in the
fields of radiometry, photometry and
color will surely find many points of
interest with which to identify. And those
with an interest in the history of optics
will certainly enjoy a pleasant read.

Salvador X. Bará (bara@usc.es) is with the Área de
Óptica, E.U.O.O., Universidade de Santiago de
Compostela, Campus Sur, Galiza, Spain.
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ters. The first part of the book—a recent
addition to the Wiley Series on Lasers
and Applications—focuses on general
issues including iterative design methods,
electromagnetic design and diffractive
optical element technology. The second
part covers applications of DOEs in:
laser light focusing; laser mode selec-
tion; generation of light beams with
periodic properties; wave-front correc-
tions; lighting devices; and optical 
information processing. Most specific
features of diffractive optics design are
covered in detail in this book. There is a
discussion of high-spatial frequency
DOEs and imaging, as well as two topics
that I don’t believe have been covered in
such detail in any previous book: laser
mode selection and generation of specific
light beams.

Each chapter is well organized, with its
own introduction, conclusion and refer-
ences. There is also a comprehensive
index. Readers will probably be mainly
optics students and scientists in academia
and industry. Although the theoretical
sections may at first seem somewhat dif-
ficult to follow, the consistent editing
ensures readability throughout.

Methods for Computer Design of
Diffractive Optical Elements is a welcome
contribution to the literature, especially
for those who until now have only been
acquainted with research carried out in
Western Europe and the United States. I
highly recommend this interesting book.

Ivan Richter (richter@troja.fjfi.cvut.cz) is with the
Faculty of Nuclear Sciences and Physical Engineering,
Department of Physical Electronics, Czech Technical
University in Prague, Czech Republic.

The opinions expressed in the book review section of OPN are 
those of the reviewer and do not necessarily reflect those of OPN or OSA.
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How do YOU share your 
excitement about OPTICS?

OPN wants to publish 
demonstrations, workshops, 

experiments or techniques that 
explain OPTICS to the public, teachers,
students, children and other scientists.


