the point of departure for any serious
effort to appraise the meaning of ge-
nius in the era of apocalyptic science.
Highly recommended.

- - .

A former editor at the Hastings Center (Insti-
tute for Society, Ethics, and the Life Sci-
ences), Robert Andersen is currently at work
on a book on the atomic scientists.

Computers and
Instrumentation: A
Practical Handbook of
Measurement, Interfacing
and Control Circuits

A. Carrick
256 pp. Heyden, Philadelphia, 1979. $19.50

Minicomputers with performance ri-
valing that of batch-mode ‘“‘main-
frame” computers of a decade ago can
be had for thirty thousand dollars; a
modest microcomputer, complete with
plenty of memory, floppy disks, graphic
printer, terminal, and analog/digital
interfaces costs one fifth as much. The
ready availability of computational
power in the laboratory is merely con-
venient; connecting a computer “on-
line” to an experiment is revolution-
ary, seen from the framework of scien-
tific experimentation of merely two
decades ago.

This ability to gather data from an
experiment while controlling the var-
ious parameters (perhaps in response
to the data just gathered) can now be
considered a pleasant fact of scientific
life. The essential skills—assembling
the computing system, interfacing to
the experimental apparatus, writing
and debugging the software—are, un-
fortunately, far harder to come by than
that elegant hardware harvest from
Silicon Valley.

In this volume, subtitled A Practical
Handbook of Measurement, Interfacing
and Control Circuits, Alan Carrick, an
experienced British industrial designer
of electronic instrumentation, has at-
tempted to set down “‘a basis for ques-
tioning about computers in scientific
surroundings.” In fact, he grapples
with the specifics of computer architec-
ture, analog and digital hardware fun-
damentals and, of most importance, the
interfacing of small computers to labo-
ratory instrumentation.

Computing hardware, the most rap-
idly changing area of electronics, is
therefore the most difficult to write
about and get into print without it
appearing hopelessly dated by the time
the ink has dried. Carrick’s solution is
to take a historical and generic ap-
proach, avoiding the specifics that
would make the book a true “practical
handbook.” In my opinion, the volume
is greatly weakened by the intentional
omission of the specifications and
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names of parts. We are shown an
example of microprocessor architec-
ture, but which microprocessor? The
feeling of loss is most poignant in the
otherwise admirable collection of ana-
log and digital instrumentation exam-
ples: schematic diagrams with un-
named and unknowable resistors,
capacitors, amplifiers. Carrick avoids
the specifics in software as in hard-
ware: Barely a dozen lines of program-
ming accompany as many interface
examples.

By contrast, the most successful and
enjoyable sections are those in which
the author allows himself the luxury of
naming names: the fine summary of
the standardized interfaces (RS232C,
IEEE488, camac and the British
BS4421). Carrick is in fine form, too,
when general advice is what is needed:
what to look for when choosing a com-
puter; software languages, standards,
benchmarks; good advice on the use
(nonuse!) of monostables; the hard-
ware/software choice in design; when
to avoid computers.

While this volume makes interesting
reading, particularly for those already
acquainted with small computers, it
does not succeed as a handbook. Those
looking for detailed help should consid-
er J. W. Cooper's The Minicomputer in
the Laboratory (Wiley, 1977) and M.
Sargent and R. Shoemaker’s Interfac-
ing Microcomputers to the Real World
(Addison-Wesley, 1981). The former is
a fine introduction to assembly-lan-
guage programming (PDP-11) with lab-
oratory applications; the latter covers
all aspects of microcomputer hardware
and software, including interfacing,
control and signal processing, based
around the specific example of the
7Z80. Both feature very detailed and
complete examples,

Pavur Horowirz
Harvard University

Nuclear Nightmares: An
Investigation into Possible
Wars

N. Calder
175 pp. Viking, New York, 1979. $10.95

I can think of few, if any, books of
recent years that [ would recommend
as strongly—but with as little plea-
sure—as Nigel Calder’s Nuclear Night-
mares. Out of his sense of responsibil-
ity as a journalist he has taken on the
most worrisome and intractable prob-
lem of our times, the threat of nuclear
war, and found the situation worse
than he had expected: not just risky
but insane, a peril from which there is
little hope of escape.

My strong recommendation for this
disquieting book has its basis in the
belief that whatever small hope there is

might be increased if enough people,
particularly those professionals ng.
cerned with nuclear arms and pq]ig'y'
read it.

The subject divides naturally intg
four components: technology; the cop.
sequences of the use of nuclear arms;
the ways in which nuclear war might
begin and develop, including all the
esoteric doctrinal questions; and what,
if anything, might be done to make
nuclear war less likely or to mitigate its
consequences.

It is difficult for someone like myself,
who has lived with these matters for
decades, to judge whether Calder has
treated them at a level that is meaning-
ful and understandable to the intell;-
gent nonexpert, but I believe he has. |
feel more comfortable in giving him
accolades for accuracy—I don't recall
any technical errors—and for giving
balanced and reasonable judgments on
matters of some dispute, such as how
“conventional” war is changing as a
result of the introduction of precision-
guided munitions and what are the
likely near-term prospects (very poor)
for charged-particle-beam weapons.

He is at his best in dealing with
doctrine and concepts for use of nuclear
weapons, including differences be-
tween the East and the West, and in
highlighting the uncertainties that
must attach to their use. Although
advocates of “flexible response,” “ex-
tended deterrence” and *limited nucle-
ar war” will resist his arguments, I find
them persuasive in demonstrating that
nuclear weapons cannot be used for
these purposes without risks that are
unreasonable.

Nearly all of this material is woven
into the four central chapters, each of
which Jdeals with a type of possible
origin of nuclear war: the East-West
conflict in Europe; the spread of nucle-
ar weapons to additional countries; fall
ures of command and control; and dis-
arming attacks by one of the
superpowers against the nuclear forces
of the other. I find the first of these
chapters flawed in that Calder has
accepted too much of the conventional
wisdom about the superiority of the
Warsaw Pact forces relative to NA-
TO’s. After all, the personnel balance
in the European theater is about even;
by any reasonable measure, NATO has
been spending more each year on it§
military establishment than the Pact;
and the Soviets have a Chinese problem
for which some allowance ought to bé
made. [ am also troubled about his
giving the first and fourth scenarios 8
much weight as he does. Perhaps heis
right, as a reporter, in doing so. They
have certainly been the scenarios
stressed in the development of policy
and the rationalization of weapon®
acquisition decisions. However, over
emphasis on them underlies, in MY
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FIELD THEORY: A Modern Primer

Pierre Ramond, University of Florida and California
Institute of Technology

FRONTIERS IN PHYSICS Series, Vol. 51°

The book presents the recent advances of perturbative
relativistic field theory in a pedagogical and straightforward
wiy. As such, it will be of interest to graduate students who
intend to specialize in high-energy physics
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EXPERIMENTAL PULSE NMR
A Nuts and Bolts Approach

Eiichi Fukushima, University of California, Los Alamos
National Laboratory
Stephen B. W. Roeder, San Diego State LUniversity
This is an introductory book about pulse nuclear magnetic
resonance (NMR) and is especially appropriate at the present
time when there is such an explosive growth of NMR
techniques and experiments, The ll‘\'t'FIS appropriate to the
full range of scientists who might be interested in NMR and
is generally suitable both for those to whom pulse NMR is
a new technique (whether they are students in chemistry or
research workers in biology, geology, or agricultture), and
for those who already perform pulse NMR experiments bul
want to know different techniques

The authors have covered subjects seldom discussed in
NMR books and have made an effort to avoid discussions
which can be found elsewhere
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HEAVY ION REACTIONS

Lecture Notes (complete in two volumes)
Vol. 1 Elastic and Inelastic Reactions

FRONTIERS IN PHYSICS Series, Vol. 52°

Ricardo A. Breglia and Aage Winther, The Niels Bohr
Institute, University of Copenhagen

The present volume, the first of two which is based on
lecture notes at a graduate level, aims at giving a unified
description of the multitude of processes that can take place
in collisions between two heavy nuclei. Special emphasis is
placed throughout on the description of the reactions in
terms of elementary excitations that are involved, and a
considerable effort is made to make the material accessible
to the beginning graduate student as well as the experienced
researcher
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This book shows the reader how to design and to build
interfaces which connect microcomputers to a variety of
devices in the home, office, or laboratory, such as lights
switches, relays, thermostats. sensors. motors, displays,
keyboards. Both hardware and software programs are
discussed and a complete set of exercises for sell-study or
laboratary use is provided. ]
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ANGULAR MOMENTUM in

QUANTUM PHYSICS
Theory and Application,Vol. 8
L. C. Biedenharn, Duke University

J. D. Louck, Los Alamaos Scientific Laboratory,
University of California

Foreword by Peter Carruthers

This volume develops the theory of angular momentum from
the viewpoint of a fundamental symmetry in nature and
shows how this concept relates to applied areas of research
in modern quantum physics.
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The RACAH-WIGNER ALGEBRA
in QUANTUM THEORY, vol. 9

L. C. Biedenharn, Duke University
J. D. Louck, Los Alamos Scientific Laboratory
University of California

Introduction by George W, Mackey

The development of the algebraic aspects of angular
momentum theory and the relationship between angular
momentum theory and special topics in physics and
mathematics are covered in this volume
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PADE APPROXIMANTS,Vol.13,14
Part I: Basic Theory
Part II: Extensions and Applications

George A. Baker, Jr., Los Alamos National Laboratory
Peter Graves-Morris, Lniversity of Kent

with boe drawings

Foreword by Peter Carruthers

These two volumes describe in a comprehensive manner the
topic of Padé approximation and some of its generalizations
These subjects are special topics in Mathematical
approximation theory and complex analysis. Relations are
developed to numerical methods, orthogonal polynomials,
and continued fractions. Applications to integral equations,
quantum mechanics, scattering theory, held theory, and
statistical mechanics are made
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The LOGIC of QUANTUM
MECHANICS, vol. 15

Enrico G. Beltrametti and Gianni Cassinelli, University of
Genoa and Istituto Nazionale di Fisica Nucleare, Genoa
Foreword by Peter Carruthers

This volume deals with a deepening of the main theory of
modern physics, that is quantum mechanics. Logical and
mathematical foundations are examined accounting lor
active research in the field developed in last vears. The text
is primarily at post-graduate level but prerequisites are
reduced to a minimum
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view, much that is wrong in policy and
posture, and more emphasis on them is
not likely to be helpful.

But these are small quibbles about a
book that is filled with trenchant criti-
cism of our dependence on nuclear
arms and contains in its postscript a
biting assessment of arms control ef-
forts as well,

GEORGE RATHJENS
Massachusetts Institute of Technology

Popular Lectures on
Mathematical Logic

W. Hao
273 pp. Van Nostrand, New York, 1981.
$24.95

This book, a published version of lec-
tures given at the Chinese Academy of
Science in 1977, is intended for any
reader who wants to know what com-
prises some of the most interesting and
fruitful parts of mathematical logic.
Written by an eminent logician (the
author of two well-known books, Logic,
Computers and Sets and From Math-
ematics to Philosophy), the book is at
once testimony to the enormity of the
author’s contributions to the field and
an excellent survey of important topics
in modern mathematical logic.

After an initial history of the subject
from about 1980, the book deals with
formal systems, the role of computers,
open mathematical and logical prob-
lems, first-order logic, computability
and set theory. Obviously there is no
attempt to cover all of mathematical
logic. Instead Wang Hao treats us to
those portions with which he is thor-

oughly familiar: Y3V formulas of
predicate logic, formalization of predi-
cative set theory, finite axiomatizabi-
lity, automatic theorem proving,
search for new axioms in set theory,
formulation of Turing machine theory
in terms of computerlike models, deci-
dability and tiling problems.

Most of the chapters begin with early
results and end with open problems.
Only proofs of very important theo-
rems are presented. One finds excel-
lent coverage of Cantor’s and Godel’s
work, lucid accounts of constructability
and forcing, and extensive material on
computers and computability.

Wang discusses one of the great
achievements of mathematical logic in
this century, the development of meth-
ods to prove that certain classes of
problems are not solvable. The idea of
partial recursive functions led to sever-
al important mechanically unsolvable
problems like the decision problem of
first-order logic: Given a logical sche-
ma, find a general algorithm that will
determine if it is satisfiable (has a
model). In 1936, Alan Turing proved
that the system of predicate logic (for-
mal calculus of sentences composed of
subject and predicate together with the
two operators, universality and exis-
tence) is not decidable. In 1962, Wang
settled a long-standing open problem
when he showed that the decision prob-
lem for even as simple a class as the
Vv 3V formulas (with just three quantifi-
ers) is undecidable. He accomplished
this by reducing logical formulas to
dominoes (a finite set of square tiles of
equal size but with assigned edge col-
ors) and creating an equivalent of the
Turing machine halting problem, to
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Rendering of an aurora seen from Bossekop, Norway, 1839, from Majestic Lights: The
Aurora in Science, History, and the Arts, by R. H. Eather. 323 pp. American Geophysical
Union, Washington, D. C., 1980. Courtesy Widener Library, Harvard University.
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decide for any Turing machine (ah
stract computing device) whether it
will eventually halt when the initj
tape is blank. The solution to this
problem produces the solution to deg
sion problems for all quantify
classes. This is important because
complexity of a logical formula is 4
rectly related to the number and orde
of its quantifiers, and a measure of th
complexity of a mathematical proble
is given by the structure of its equi
alent logical formulas. -
The three appendices “Domin: 0es and
the Infinity Lemma,” *Algorithms and

Machines” and “Abstract Machines’
represent areas where the author has
made singular contributions. Each
provides an excellent introduction to
the subject. One of the most interest.
ing features is the set of footnotes, rich
in historical and anecdotal detail. In
part this compensates for the lack of a
comprehensive bibliography. As for
the index, it is painfully poor.
What Wang has accomplished in this
book is a clear account of the interrela-
tionships between widely different to-
pics and their relative importance, all
of this with an historical perspective in
mind. In eschewing comprehensive
ness, he has given instead a humanist's
approach to mathematical logic.
FRANCINE ABELES
Kean College

Cosmic X-Ray Astronomy

D. J. Adams
145 pp. Hilger, Bristol, 1980 (US dist:
Heyden, Philadelphia). $29.50

From the first detection of an extraso-
lar source in 1962 to the launch of the
Einstein Observatory in 1978, the pur-
view of x-ray astronomy has expanded
from a few bright binary stars harbor-
ing accreting collapsed companions to
virtually every type of astrophysical
system known, from nearby normal
stars to the most distant galaxy clus-
ters and quasars. As of this writing,
however, the field is at a critical point.
With the demise of the Einstein satel-
lite in April of this year, there is no
operating x-ray observatory in orbit
The next opportunity for x-ray observa:
tions of any sort are from a smi
European satellite scheduled for
launch in eighteen months; the nest
US x-ray facility is more than five
years away.

Such a forced hiatus is rare in any
field of inquiry, but it provides an ideal
opportunity for compiling histories
summarizing progress to date, Unfor
tunately, D. J. Adams has done neither
in this monograph. Working at the
University of Leicester in the ear
1970s, Adams developed payloads for
sounding rockets and the British xT8)
satellite Ariel V, but for the last five

-



