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Nuclear power has also been attended
by the imperatives of high visibility,
technical complexity and public focus.

Another factor that journalist
Carter does not address is the role of
the media, which tend to magnify and
exploit dramatic situations, especially
when negative. Carter blames world-
wide public opposition for the "fad-
ing" of nuclear power. Despite the
Windscale, Three Mile Island and
Chernobyl incidents, the primary fac-
tors have been depressed economic
conditions, regulatory ratcheting,
lower oil prices and some energy
conservation.

Carter writes that the need for
plutonium fuel and breeder reactors
might never be enough to outweigh
the risks of nuclear proliferation and
terrorism associated with reprocess-
ing. He states baldly, "For plutonium
fuel to enter routine use and commer-
cial traffic . . . presents risks that are
quite beyond our powers to assess."
Granted, Carter's insight into public
perceptions of nuclear hazards is
helpful in understanding this prob-
lem. But where he enters the techni-
cal world and posits that "waste
management and disposal are not
made easier by fuel reprocessing," he
is on weak ground.

Carter's "essential argument" is
that "the safeguards and contain-
ment imperatives are more likely to
be satisfied in an effective and con-
vincing manner if spent fuel is dis-
posed of as waste." Although his case
is strong for monitored retrievable
storage, he fails to prove that what
must be stored is spent fuel rather
than processed waste.

Carter implies that because of 1%
"discrepancies" in plant inventory,
reactor plutonium not yet processed
could be stolen and fabricated into an
atomic bomb. Though strictly true,
this is journalistic hype. The materi-
al is so intensely radioactive that
stealing it would be very dangerous; it
would be necessary to process it by
complex means into a form suitable
for an explosive; and this subgrade
material would have to be configured
into a fission explosive, which itself is
a highly complex task. Technical
experts now tend to back off from
overstated claims that a band of
terrorists could easily fabricate a
workable nuclear explosive.

Carter calls proper attention to the
public and political dangers of a
plutonium explosive hoax, yet he
ignores the experience gained in 40
years of routine plutonium ship-
ments: Fifty thousand nuclear weap-
ons are spread around the world. The
plutonium shipped in nuclear com-
merce is much less of a weapons

hazard. In fact, Carter later acknowl-
edges that proper transport of spent
fuel can be less of a public risk than
shipment of "materials ubiquitous in
ordinary commerce (such as gasoline,
propane and liquid chlorine)."

An escape from much of the "not in
my backyard" syndrome is sub-seabed
disposal. Its importance in resolving
the international dilemma is not giv-
en enough space in the book (nor in
governmental funding).

Carter observes that site selection
has a direct bearing on many sectors
of the public, who should be included
in the process. Just because public-
interest and environmental-interest
organizations have had varying de-
grees of opposition to nuclear power,
they should not be disenfranchised
from site selection. For these reasons,
a better audience for this book would
be policymakers, who have to balance
conflicting interests.

One of the book's more helpful
conclusions is that Yucca Mountain,
Nevada, might qualify as a potential
site for permanent but retrievable
nuclear waste storage, subject to parti-
cipation of independent and respected
experts and affected parties—includ-
ing nuclear-control groups, states that
accumulate spent fuel, ratepayers and
public utility commissions, utilities
and the nuclear industry, and envir-
onmental and antinuclear groups.
Through this process, the US has a
"common ground for consensus on
progress in establishing a geologic
repository," one for which the risks to
the public from storage of radioactive
waste can be made "very low."

ALEXANDER DEVOLPI
Argonne National Laboratory

Search for a Super-
Theory: From Atoms
to Superstrings

Barry Parker
Plenum, New York. 1987.
292 pp. $21.95 he
ISBN 0-306-42702-8

Albert Einstein defined for all time the
limits of theoretical physics when he
wrote: "Pure logical thinking cannot
yield us any knowledge of the empiri-
cal world. All knowledge of reality
starts from experience and ends in it."
The casual reader of Barry Parker's
new book may be forgiven if he loses
sight of Einstein's important dictum.
The general reader is probably not
interested in wrong turns and blind
alleys, but Parker's emphasis on cur-
rent theories rather than experimen-
tal history does make the development
of elementary-particle physics seem
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Research System
The popular PRO-MATLAB and application
specific TOOLBOXES are now available on a
wider variety of computers! PRO-MATLAB,
called PC-MATLAB on personal computers,
is the premier interactive program for nu-
merical linear algebra and matrix computa-
tion. With its unique matrix interpreter,
complex arithmetic, signal processing
algorithms, easy extendibility, and mathe-
matical orientation, MATLAB has rapidly
become the software system of choice for
high-powered scientific research.

MATRIX COMPUTATION
MATLAB provides easy access to matrix software
from UNPACK and EISPACK including linear
algebra functions like eigenvalues, linear-equation
solution, least-squares, inverse, pseudoinverse,
matrix exponential, singular value decomposition,
and almost anything else you can think of to do with
matrices. MATLAB is also chock full of other
analytical capabilities including complex and polyno-
mial arithmetic, curve fitting, cubic splines, nonlinear
optimization, quadrature, ordinary differential equa-
tions, and multivariate statistics. Altogether, there
are over 200 functions available.

TIME-SERIES ANALYSIS
Optional Toolboxes extend MATLAB , providing
additional application-specific capabilities. It is a
testimonial to the power of MATLAB that Toolboxes
are written entirely in MATLAB itself - with no
Fortran or other "low-level" programming
required. For example, the SIGNAL
PROCESSING TOOLBOX is a collection of
MATLAB functions for time-series analysis,
including filtering, filter design,
resampling (decimation and
interpolation), convolution,
correlation, 2-D operations,
and power spectrum
estimation (FFT-based spectral
analysis). Other Toolboxes include
the SYSTEM IDENTIFICATION
TOOLBOX, for parametric modeling,
and the CONTROL SYSTEM TOOLBOX for
control system engineering and
state-space modeling.

Computers
PC and RT Compatibles
80386 Computers
Macintosh
Sun Workstations
flpollo Workstations
URX/UMS and Unix

FAST, ACCURATE AND RELIABLE
MATLAB not only solves mathematics and physics
problems - it does it fast. The carefully optimized
code fully utilizes any available floating point
hardware for maximum performance. For example,
on a PC it takes less than 1 second to multiply
20 x 20 matrices and 2.3 seconds to invert them. A
1024 point FFT finishes in 2.4 seconds! On larger
machines, the efficient C and assembly language
code is even more remarkable. You won't have to
question the results either - the numerical algorithms
have been programmed by leading experts in mathe-
matical software.

2-D AND 3-D COLOR GRAPHICS
Graphics tools let you make publication quality 2-D,
3-D, linear, log, semi-log, polar, and contour plots on
your plotters, dot-matrix-, and laser-printers. You
can get rid of your Fortran compiler because you'll
finally have a program with a "modern" user inter-
face to your scientific computation!

OPEN SYSTEM
Many of MATLAB's features are implemented in
programmable M-files, made possible because of
MATLAB's open-system philosophy. Since MAT-
LAB is the teaching and research system chosen by
Physics, Computer Science and Mathematics depart-
ments at most leading universities, you can look
forward to an exciting future of new algorithmic de-
velopments from leading experts in mathematical and
signal processing software.

PC. AT and [BM are trademarks of IBM. Macintosh is a trademark of
Apple Computer. Inc. Sun Is a trademark of Sun Microsystems. Apollo
is a trademark of Apollo Computers. VAX and VMS are trademarks of
Digital Equipment Corporation. Unix is a trademark of AT&T
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T H E SCOTTISH UNIVERSITIES
SUMMER SCHOOL IN PHYSICS

THREE NEW PUBLICATIONS

31 LOCALISATION and INTERACTION
in disordered systems

Editor D.M. FINLAYSON
380pp. Cloth. ISBN 0 905945 14 X.

Price £24 or $36.
Contents: Metal insulator transitions
(Mott); Quantum Hall effect—experiment
(v. Klitzing); Electronic properties of 2D
systems (Stiles); Interactions in impure
metals (Fukuyama); Weak localisation
(Bergmann); Quantum Hall effect—theory
(Hajda); Magnetic probes of MNM transi-
tions (Holcomb); Scaling theories (Mac-
kinnon); Measurements near MNM critical
points (Thomas); Multi quantum wells
(Nicholas); Magnetic field driven MNM
transition (Pepper); Heavy doping and
narrow band gaps (Wagner).

32 COMPUTATIONAL PHYSICS
Editors: R.D. KENWAY and

G.S. PAWLEY
490pp. Cloth. ISBN 0 905945 15 8.

Price £24 or $36.
Contents: Simulation in condensed matter
physics (Heermann); Molecular dynamics
simulation of condensed phases (Tildes-
ley); Electronic structure calculations (Ja-
ros); Neural network models: a physicist's
primer (Wallace); An introduction to com-
putational fluid dynamics (Pouquet); Intro-
duction to lattice gauge theories (Pendle-
ton); Selected topics in latice gauge the-
ories (Hasenfratz); Lattice field theories
and dynamical fermions (Kuti); Algorithms
and numerical techniques (Duff); Cellular
automata (Wolfram).

33 SPECTRA
in astrophysics and laboratory physics

Editors: R. BROWN and J. LANG
430pp. Cloth. ISBN 0 905945 16 6.

Price £24 or $36.
Contents: Introduction to atomic theory
(McWhirter); The emission of radiation
(Summers); Atomic Structure and collision
theory (Moores); Radiation theory (Griem);
lonisation, recombination and ionisation
balance (Mewe); Laboratory plasma
spectroscopy (Kunze); Astronomical
spectroscopy (Alloin); Solar spectroscopy
(Doschek); Beam-foil spectroscopy (Mar-
tinson); Crossed beam techniques (Dol-
der); Laser produced plasmas (Key).

PRICES. Please note that the above prices
apply only to direct orders from the ad-
dress below. (Bookshop prices are fifty per
cent higher.) Postage is free. Private buy-
ers are requested to send a cheque with
their order.

SUSSP Publications, Department of
Physics (B12), University of Edinburgh,
EDINBURGH EH9 3JZ, U.K.
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more inevitable and less astonishing
than is actually the case.

Parker's single-minded pursuit of
the "modern theory of elementary
particles" provides little insight into
the interplay of competing ideas and
the even more complex interplay
between theory and experiment that
is apt to interest the professional
scientist. He also provides little in-
sight into the fascinating personali-
ties who have dominated physics in
the 20th century. Although the
thumbnail sketches of the many phy-
sicists discussed are generally accu-
rate, there is no coupling of their
characters with their contributions to
physics. For example, the general
reader might conclude that Wolfgang
Pauli and Niels Bohr were very simi-
lar in character and that their contri-
butions to physics were also similar
and indeed parallel. By effectively
eliminating the people Parker has
dehumanized modern physics.

On the positive side, this book is
wonderfully organized, with the many
strands that have contributed to the
modern picture of elementary parti-
cles coming together logically and
clearly. All the physics explanations
are clear, concise, accurate and direct-
ly to the point. But what could have
been an excellent review for both
expert and general reader unfortu-
nately is marred by a large number of
small errors, which will annoy the
careful reader: The electron's charge-
to-mass ratio, not its mass-to-charge
ratio, is about 2000 times that of
hydrogen; Ernest Rutherford is the
towering figure of early 20th-century
experimental physics; in a cloud
chamber with a magnetic field the
amount of curvature gives a good
estimate not of the mass of a particle,
but of its momentum; on the discovery
of the muon the late 1.1. Rabi asked,
"Who ordered that?" not "Who needs
them?"; A0 particles do not decay via
the strong interaction; according to
Murray Gell-Mann the total strange-
ness in any strong interaction is
conserved; and the basis for Sheldon
Glashow's introduction of a charmed
quark was not the distinctness of the
electron and muon neutrinos.

There are also a number of unfortu-
nate typos that will confuse the reader:
The quark doublet (*) appears several
times where Q is intended, and thus
the parallelism with the second and
third generations, (c

e) and (£,), is ob-
scured; the standard model has the
group structure SU(3)xSU(2)xU(l)
and not SU(2)xSU(l)xSU(3); and in
proton decay via the exchange of an X
particle between a u quark and a d
quark, d^e + , but u — u and not u, so

that the decay is p^!7°e+. Everyone
of these errors could have been correct-
ed with only minor emendations to the
text by a careful editor with some
knowledge of high-energy physics. On
page 248 there appears a plot of
straight-line Regge trajectories with
unlabeled axes. Merely adding labels
that indicate this is a plot of J (spin)
versus mass squared and a sentence
that says the dots represent known
particles would make Parker's other-
wise excellent explanation clear to all.

From chapter 11 until the end all
of the material is speculative, for
there have been no experimental
results to test supersymmetry or any
of the new ideas currently in vogue.
All this material is clearly and con-
cisely presented.

In summary, this book provides an
excellent introduction for the general
reader to the search for a unified
description of the forces and the
elementary particles of nature. It
could have been an excellent over-
view for the expert as well if only it
had been edited carefully.

ALEXANDER FIRESTONE
Iowa State University

NEW BOOKS
Acoustics
The Audio Dictionary. G. D. White.
Univ. of Wash. P., Seattle, 1987. 291 pp.
$30.00 he ISBN 0-295-96527-4; $14.95 pb
ISBN 0-295-96528-2. Reference
Speech Physiology, Speech Perception
and Acoustic Phonetics. Cambridge Stud-
ies in Speech Science and Communication.
P. Lieberman, S. E. Blumstein. Cambridge
U. P., New York, 1988. 249 pp. $49.50 he
ISBN 0-521-30866-6; $14.95 pb ISBN 0-521-
31357-0. Text

Atomic Physics
Advances in Chemical Physics. Ad-
vances in Chemical Physics 68. I. Prigogine,
S. A. Rice, eds. Wiley, New York, 1987. 412
pp. $89.95 he ISBN 0-471-84901-4. Mono-
graph
Atomic Collisions and Spectra. U. Fano,
A. R. P. Rau. Academic, San Diego, Calif.,
1986. 409 pp. $82.50 he ISBN 0-12-248460-
6; $29.95 pb ISBN 0-12-248461-4. Text
Atomic Physics, Vol. 10. Proc. Conf., To-
kyo, August 1986. H. Narumi, I. Shima-
mura, eds. North Holland, New York, 1987.
463 pp. Dfl 150.00 ($66.75) he ISBN 0-444-
87057-1
Complex Chemical Reaction Systems:
Mathematical Modelling and Simula-
tion. Springer Series in Chemical Physics
47. Proc. Wksp., Heidelberg, FRG, August
1986. J. Warnatz, W. Jager, eds. Springer-
Verlag, New York, 1987. 409 pp. $54 50 he
ISBN 0-387-18364-7
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