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focused on the fundamental underly-
ing principles of lightwave technolo-
gy, and therefore is timeless. Some
recent advances, such as the shift
from short-wavelength (0.8-0.9//m) to
long-wavelength (1.3-1.6 fim) oper-
ation, and direct versus coherent de-
tection systems, are included. How-
ever, this book is not aimed at the
state of the art. Rather, it provides a
framework that allows the reader to
more knowledgeably explore and un-
derstand such advances.

The book is not without its short-
comings and limitations. Some of the
information is dated, despite Palais's
revisions, and the reader is cautioned
to consider the data illustrative rath-
er than typical of current perfor-
mance characteristics. While Palais
has cited many references and includ-
ed an in many ways excellent bibliog-
raphy, these are spotty in places and
by no means comprehensive. Lastly,
some performance characteristics
that are critical to fiberoptic system
design and implementation are expli-
citly not considered in this treatment;
as a result, the book falls short of the
author's goal of allowing the reader
who has mastered its content to de-
sign systems. Specifically, I am disap-
pointed by the sketchy treatments of
the importance of mechanical proper-
ties and of long-term reliability is-
sues. Despite these criticisms, this
book represents an important contri-
bution to the field.

SUZANNE R. NAGEL
AT&T Bell Laboratories

Hopewell, New Jersey

Managing Nuclear
Operations

Edited by Ashton B. Carter,
John D. Steinbruner and
Charles A. Zraket
Brookmgs Inst., Washington.
D. C, 1987. 751 pp.
$39.95 he ISBN 0-8157-1314-2;
$18.95 pb ISBN 0-8157-1313-4

A physicist with a deep interest in
international security in a nuclear-
armed world needs facts on hardware
performance, a review of views on
strategy, a delineation of present
political controls and a knowledge of
how these three factors are interrelat-
ed. Unfortunately there is no such
single book directed specifically to
physicists. Single-author books in
this field, even with excellent content,
tend to get inflated (the inverse effect
of shrinking to fit Physical Review
Letters). But collections of short arti-
cles, as in Managing Nuclear Opera-
tions, are an efficient and welcome
way to learn.
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BOOKS
Managing Nuclear Operations is

intended for a wide spectrum of
readers, so it may be somewhat frus-
trating. The editors do not always
obey Maurice Goldhaber's adage,
"The idea is trivial, but has to be said
once." Even with that caveat, the
book is an excellent place to start.
The writers are experts, and the
numerous references (the stamp of a
Brookings Institution publication)
will lead you to other readings. The
book is a detailed and serious attempt
to document the factors involved in
managing nuclear operations. The
first section deals with nuclear opera-
tions, a second with the command
system and the last mainly with
policy perspectives.

An early chapter on the safety and
security of nuclear weapons is an
excellent summary. Yet it does not
treat questions of safety from an
unauthorized or accidental launch,
nor is attention paid anywhere in the
volume to managing that operation.
An interested reader might want also
to read Assuring Control of Nuclear
Weapons (U. P. of America, Lanham,
Md., 1987) by Peter Stein and Peter
Feaver, which covers this material in
greater detail and provides fascinat-
ing history.

This chapter is followed by chapters
treating "alerting in crisis" and "pre-
planned operations," both solid treat-
ments. These lead into chapters on
continuing control and war termi-
nation. The vagueness of these two
latter concepts—aspects of "war-
fighting"—and the understandable
difficulties of the authors' attempts to
come to grips with them will make
fascinating reading for a physicist.
Unfortunately, while the chapter on
war termination mentions the theory
of limited war and refers to deter-
rence theory, it describes neither.
Rather, it only touches on these diffi-
cult topics.

The chapter carrying the highest
price-to-earnings ratio (the price you
have to pay in reading time for the
information you gain) is one by Rus-
sell E. Dougherty, a retired general.
"The Psychological Climate of Nu-
clear Command" does little justice to
a fascinating subject and appears to
concentrate on Dougherty's own psy-
chological difficulty with nuclear war
and his vague distrust of the civilian
command that will give him his or-
ders. Unfortunately this is not a
study of the psychological attitudes of
commanders on ships with unlocked
nuclear weapons or in IBM launch
control centers, which would have
been most germane.

The general stresses the clear ne-
cessity of having launch control offi-
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cers who can be relied on to obey the
command to launch nuclear weapons.
Yet Dougherty shows that he is not
convinced that discipline will
triumph, stressing the need to com-
municate any order to fire verbally,
as "it is vital that they know that the
nation's security is . . . in their
hands." Throughout the article he
appears not yet to have understood
the difference in psychological atti-
tudes toward nuclear and convention-
al war. In a famous case involving a
decorated and mature officer wres-
tling with the problem of launching
nuclear weapons, Dougherty stated
that "this officer was not qualified for
missile duty in SAC and, in fact,
should not be retained in the Air
Force." The logic of removing the
officer from the Air Force and not just
from nuclear weapons responsibility
shows how little the difference
between conventional and nuclear
warfare is even now appreciated.

One of the book's most important
chapters is "Sources of Error and
Uncertainty" by Ashton Carter. The
physicist reader will applaud its in-
clusion, for this is a subject we live
with continually, but which is usually
given less attention in the "outside
world." Some of Carter's conclusions
are neither well supported nor ex-
plained. For example, he examines
the possibility that increasing redun-
dancy in sensors that warn of attack
may in fact reduce response reliabil-
ity. Nowhere does he let the reader
know whether enough reliable sens-
ing devices are deployed at present to
provide a reliable evaluation of an
attack—clearly a crucial question.
Instead, he stresses that we "should
improve the ability . . . to assess at-
tack, rather than add new sensors
based on new physical principles."
The physicist, used to the idea that
more information can only help, will
not understand this "rather than"
argument. Compared with the un-
equivocal image each of us see when
we watch a televised launch at Cape
Canaveral, the information that pres-
ent satellite or radar sensors can
provide is primitive. Yet Carter
doesn't discuss this first-order effect.
Also, in his careful analysis of the
reliability of attack assessment in
connection with the strategy of
launch-on-warning, Carter reviews
the conventional wisdom of prior
decades. I would have appreciated a
more topical treatment.

The editors asked the authors to
"provide information and analysis
without interjecting personal views."
This is a strength, but it also intro-
duces a weakness: namely, a lack of
evert modest suggestions of new ap-

proaches, which would have en-
hanced the book's ability to stimulate
discussion.

SHERMAN FRANKEL
University of Pennsylvania

Detectors for Particle
Radiation

Konrad Kleinknecht
Cambridge U. P., New York,
1986. 206 pp.
$44.50 he ISBN 0-521-30424-5;
$19.95pb ISBN 0-521-35852-3

Introduction to
Experimental Particle
Physics

Richard C. Fernow
Cambridge U. P., New York,
1986. 421pp.
$44.50 he ISBN 0-521-30170-X

Techniques for Nuclear
and Particle Physics
Experiments: A How-to
Approach

William R. Leo
Springer-Verlag, New York,
1987. 368 pp.
$49.50pb ISBN 0-387-17386-2

Over the last 30 years, graduate
students have usually learned about
particle detectors by working in the
laboratory. So we have postdocs with
a quilt of knowledge full of holes and
only a cookbook understanding of the
detectors that they build and service.
Now that the field has matured, the
time is ripe for books for graduate-
school courses. The three books re-
viewed here, taken together, could
serve as an excellent resource for
students, postdocs and more senior
physicists alike. The overlap in con-
tent is quite high among the three,
but each book stresses different
aspects of the field and each has its
special areas of concentration. All
three authors have actively used their
expertise in instrumentation to pro-
duce results in physics research.

Konrad Kleinknecht's rather slim
volume covers the whole field of
radiation detectors from ionization
detectors to transition radiation.
Naturally, accomplishing this goal
required highly selective contents:
Kleinknecht discusses only the latest
versions of detectors and condenses
the physics principles on which they
are based. By itself, the book is quite
difficult for beginning students be-
cause of its concentrated nature. It
could, however, serve as a reference to
accompany the other two books. Most
important physics principles are in-

cluded, as well as the relevant math-
ematical expressions. This is espe-
cially true in the first chapter, on the
interaction of charged and neutral
particles in matter and on the drift of
ions and electrons in gases.

Richard C. Fernow's longer book
goes beyond Kleinknecht's coverage
to include topics such as strong and
weak interactions, beam transport,
targets, fast electronics and triggers.
Of the three, this book alone provides
a set of problems at the end of each
chapter. The problems are well cho-
sen and give the student a taste of the
problems one encounters in the labo-
ratory. The book is aimed at the first-
year graduate student, and the knowl-
edge it imparts would make such a
reader immediately useful in the lab-
oratory as an experimenter.

The third book, by William R. Leo,
is in some senses a cross between the
other two. It goes into great but clear
detail on subjects such as detector-
electronics coupling. It has sections
on coaxial cables (a topic usually
neglectedl, preamplifiers, linear and
digital systems, NIM and CAMAC stan-
dards and so on. This book also has
the largest and best section on semi-
conductor detectors. On the other
hand, some topics are given scant
treatment. Almost completely left
out are Cerenkov counters and sam-
pling calorimeters. Statistics, how-
ever, is best covered in Leo's book.

Looking at the three books, I find
that no single one delves deeply into
the full range of potential subjects.
Together they cover the field quite
well. Although no topic is unique to
Kleinknecht's book, if one tried to
save money by getting only the other
two, one would save little and miss
Kleinknecht's insights to boot.

ALLEN ODIAN
Stanford Linear Accelerator Center

BOOK NOTES
New Directions in
Physics: The Los Alamos
40th Anniversary Volume

Edited by Nicholas
Metropolis, Donald M. Kerr
and Gian-Carlo Rota
Academic, San Diego, Calif.,
1987. 292pp. $34.95 he
ISBN 0-12-492155-8

The 40th anniversary in 1983 of the
founding of Los Alamos Laboratory
and Project Y of the Manhattan
Project was the occasion for a remark-
able group of pioneers to reassemble
to talk about that period and its
aftermath—both for science as a
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