Science
Matters.

Nuclear Fear

A History of Images

Spencer R. Weart
*...a prodigious demonstration. . .of
how Americans have responded to the
new world of nuclear energy and its
militarization . . . .This is a true history of
our age—a cutting, indispensable, deeply
troubling book.—Alfred Kazin, The New
York Times Book Review

§29.50 cloth

The Conquest of
the Microchip
Hans Queisser
This fascinating insider’s view of the
birth of the microelectronics industry
provides a unique perspective on an era
of new knowledge that has resulted in the
restructuring of science, technology, in-
dustry, and political and economic power.
§24.95 cloth

Thematic Origins of
Scientific Thought
Kepler to Einstein
Revised Edition
Gerald Holton
“This book deserves to have a permanent
influence on the work of historians,
philosophers and sociologists of science,
as well as on educationists and intellec-
tual historians, but it can also be recom-

mended to the general reader.”
—Stephen Toulmin, Physics Today
§25.00 cloth/812.95 paper
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at the front as a medical orderly in
1915. In the summer of 1917 he was
elected a delegate to the first congress
of Soviets; Tamm represented a social-
democratic group that at the time was
close to the Bolsheviks.

The revolutionary turmoil did not
separate Tamm from his profession—
it just slowed him down. He pub-
lished his first paper at the age of 29,
but in the following years he more
than made up for this late start. By
1939 he was the author of several
significant articles dealing with mac-
roscopic electrodynamics, the quan-
tum theory of light scattering in
crystals, the relativistic quantum me-
chanics of electrons (inspired by Paul
A.M. Dirac’s work), the quantum
theory of metals and the theory of the
nuclear force. During 1937-39,
Tamm developed with Frank the the-
ory of radiation for an electron mov-
ing at a velocity exceeding the phase
velocity of light in a given medium.
The theory explained the nature of
Cerenkov radiation, and won for Pa-
vel Cerenkov, Tamm and Frank the
1958 Nobel Prize in Physics.

The volume leaves no doubt that
Tamm greatly benefited at the begin-
ning of his career and throughout the
1930s from his close friendship with
Leonid Mandelstam, one of the
founders of Soviet physics. Tamm
was also influenced by Dirac, whom
he met for the first time in Leiden in
1928. A third man greatly helped
Tamm with his academic career and
trips abroad—Boris Gessen, a child-
hood friend who became known in the
1920s as a prominent Soviet philos-
opher of science and follower of Niko-
lai Bukharin, one of the early Soviet
leaders. Subsequently Gessen be-
came dean of the School of Physics at
Moscow State University and used his
position to assist the careers of both
Mandelstam and Tamm. During Sta-
lin's great purge of 1937-39, Gessen
was liquidated, together with other
followers of Bukharin.

By the beginning of World War II
Tamm had lost his most vital link to
the Soviet authorities. He had to rely
solely on the merits of his research
and the strength of his character—
and also good luck. Tamm had the
good fortune to possess all three. His
good luck was, of course, the Soviet
atomic bomb project, in which he
became one of the key figures. The
creation of the Soviet H-bomb made
him, in due time, a highly visible
public figure whose lifestyle, tastes
and attitudes—of which he made no
secret—greatly influenced his Soviet
contemporaries. His enthusiasm for
mountain climbing, Pasternak’s poet-
ry and Shostakovich’s music had a

beneficial influence on post-Stalinist
Soviet society. In 1964 (as we learned
recently from Roald Sagdeev in Mos-
cow News 1, 12, 1988) Tamm, togeth-
er with Sakharov, succeeded in block-
ing the election to the Soviet Acade-
my of a Lysenkoist directly supported
by Nikita Khrushchev, then leader of
the USSR.

Such examples of Tamm’s civic
courage, as well as a more detailed
description of the more dramatic epi-
sodes in his life, will appear, I hope, in
an expanded edition of this fine book.

Mark KUCHMENT
Russian Research Center
Harvard University

An Informal Introduction
to Theoretical Fluid

Mechanics

James Lighthill

Clarendon (Oxford U. P.),
New York, 1986. 260 pp.
$35.00 he ISBN 0-19-853631-3

Here is the second monograph in a
new series, sponsored by the Institute
of Mathematics and Its Applications
(UK), that seeks to present students,
both undergraduate and graduate,
with short, accessible books on practi-
cal applications of mathematics. How
appropriate that the first volume on
fluid mechanics should be authored
by such an eminent worker in the
field as James Lighthill. The princi-
pal aim of the book is to demonstrate
how one may integrate data from
experimental studies with theoretical
analyses to produce practically useful
mathematical models (including man-
ageable computer models) for a wide
range of important fluid flows. The
first three chapters present the basic
principles of fluid mechanics and the
means of characterizing fluid flows.
The organizing principle of the re-
mainder of the book is vorticity—
either its absence or its concentration
in thin or narrow regions. Although
vorticity is present in the flows of all
real fluids past solid bodies, for many
practically important problems—par-
ticularly external flows about stream-
lined and, to a lesser extent, blunt
bodies—one may consider much or
most of the flow domain as being free
of vorticity, that is, irrotational. The
vorticity—generated by the bodies
themselves and related to their lift
and drag—is in these flows often
confined to narrow regions about the
bodies and in their wakes. At least
four chapters are devoted to irrota-
tional flows. Much of the remainder
treats vorticity and its consequences
in one context or another.




Less heat, more uptime
with the 307 Vacuum Gauge Controller
from Granville-Phillips

The lower internal
temperature of the

307 Control Unit
indicates a much longer
component life,

which should greatly
reduce your downtime

Higher expected
component life

of 307 VGC

Relative Expected Component Life

and associated costs.

With vacuum process downtime
often costing $100 to $1000

or more per hour, you need vacuum
gauging that never fails. While no
one can guarantee zero failures,
Granville-Phillips offers significantly
reduced failure rates with the 307
Vacuum Gauge Controller (VGC).
The 307 VGC provides much
greater reliability than comparably-
priced controllers. This design, which
evolved over 28 years of meeting the
demanding vacuum needs of both
end-users and equipment manufac-
turers, has been shown to have an
expected component life much longer
than that of other popular vacuum
gauge controllers.* This
was achieved by
removing heat-
dissipating com-
ponents from the
control unitto a
separately pack-
aged power
supply, which
can be located
in a cooler, well-
ventilated area.
Further reliability
is designed in using such
measures as extensive noise
shielding and self-protecting

54 56 58 60 62

Relative expected component life in the 307 VGC and m

64 66

competitive controllers with (O) and without (®) space

allowed for ventilation.

circuitry. Testing shows the 307 VGC
unaffected by typical 13.5 MHz RF
sputtering systems and by high volt-
age direct shorts. Such careful design
means the 307 VGC can provide sig-
nificant savings in both increased up-
time and reduced repair costs, and
we back the 307 VGC with a five
year limited warranty at no addi-
tional cost to you.

Because the 307 VGCis modular,
you pay only for the performance
features you need in your application.
A popular configuration displays three
pressures simultaneously from
I x 107 to 990 Torr, utilizing either
of two Bayard-Alpert ion gauges

and two Convectron
gauges, and can

307 Control Unit. Shown with six-channel

process control and Convectron gauge

capability. Power supply, also half rack,

may be remotely mounted to run cool
and save panel space.

* The above curve is based on an application of the Arrhenius Model, o widely accepled method of predicting relahve, lemperafure

dependent failure rates of semiconductor components.
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control your vacuum process func-

tions with six set points. You specify

the optimal combination of gauging
and performance features, such as:

[l economical dual thermocouple
gauge operation (if Convectron
accuracy and wide range are
not required)

..... RS-232 or IEEE-488 interface

[J Ultra High Vacuum electro-
meter for operation down to
5x 1072 Torr.

Prices for complete VGCs start at

only $625.

Compare the price/performance
of the 307 VGC to any other vacuum
gauge controller. It's the wise invest-
ment that could increase your uptime
...for years to come.

Call Granville-Phillips
toll-free at (800) 222-5577 or
(303) 443-7660. Or write
5675 E. Arapahoe Ave.,

Boulder, CO 80303, US.A.

Telex 45791 GPVAC.

Fax (303) 443-2540

Sales and service world-wide.

Vicuron professionals rvely on

GRANVILLEPHILLIPS
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CHARGE SENSITIVE PREAMPLIFIER

" RUN SILENT — RUN FAST!!

(mv)

AMPLITUDE

If you are using: Solid State Detectors,
Proportional counters, Photodiodes,

PM

best performance, try an AMPTEK
CHARGE SENSITIVE PREAMPLIFIER

Send for Complete Catalog

A NEW STATE-OF-THE-ART

Cosason

EXTERNAL FET
FET CAN BE COOLED

NOISE: < 100e"RMS (Room Temp.)
< 10eRMS (Cooled FET)

POWER: 19 mW typical

SLEW RATE: 2> 475 V/ us

GAIN-BANDWIDTH fr > 1.5 GHZ L

TIME nsh

Aerospace

Portable Instrumentation
Nuclear Plant
Monitoring

Imaging

Research Experiments
Medical and Nuclear
Electronics
Electro-Optical

Systems and others.

Low noise

(less than 100 electrons RMS)

Low power

(5 milliwatts)

Small size

(Hybrids)

Hi%h Reliability
MIL-STD-883)
Radiation hardened
(as high as 10" Rads)

One year warlanty

tubes, CEMS or MCPs and want the

AMPTEK mc.

6 DE ANGELO DRIVE, BEDFORD, MA 01730 U.S.A. (617) 275-2242
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Find the small change:
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he 197 Microvolt DMM detects the small change—one part in
220,000—for small change: %620. And you can automate with its
IEEE-488 option. Find out how to get a big change in your measure-
ment capabilities. Call the Keithley Product Information Center;
(216) 248-0400.

The Model 197
Microvolt

DMM
KEITHLEY
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One will not find in this book a
discussion of very-high-speed or very-
low-speed flow, nor much about tur-
bulence. On the other hand one will
find a discussion of swimming and
flying in nature, topics not found in
other texts. More importantly, how-
ever, one will find throughout what
we have come to expect from Light-
hill's writings—enormously insight-
ful comments and an instructive dis-
cussion of every topic treated. The
author is a master, and takes delight
in using simple dimensional and scal-
ing arguments to extract estimates of
the size and importance of various
fluid mechanical phenomena. Less
informal and less introductory than
the title suggests, the text does fulfill
the promise of the series. One could
not hope for a more succinct and
illuminating initiation into some of
the most important and fundamental
ideas of theoretical fluid mechanics.

STANLEY A. BERGER
University of California, Berkeley

Nuclear Imperatives and
Public Trust: Dealing with

Radioactive Waste
Luther J. Carter
Resources for the Future,
Washington, D. C.
(dist. by Johns Hopkins U. P.,
Baltimore, Md.), 1987. 473 pp.
28.00 he ISBN 0-915707-29-2

Nuclear Imperatives and Public Trust
is an unbalanced historical account of
rambling governmental efforts to
bury radioactive wastes. Luther
Carter, formerly with Science, was
supported in its publication by an
independent nonprofit nature-conser-
vation organization, Resources for the
Future. Based largely on interviews
and Congressional testimony, the
book does not have a strong technical
basis, nor is it free of Carter’s biases
against fuel reprocessing in particu-
lar and nuclear power in general.
Despite these limitations, it provides
a useful consolidated history of nu-
clear waste disposal endeavors and
draws some important lessons for
policymakers.

The theme of the book is drawn
from Carter’s hypothesis that nuclear
power is “‘subject to two indisputable
imperatives”: safeguarding potential
nuclear explosives and containing ra-
dioactivity. However, he dwells on
these two imperatives as though nu-
clear power and other power sources
were not subject to additional impera-
tives. For example, nuclear power
must entail less environmental degra-
dation then competing sources, and it
must be economically competitive.



