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Peter Westwick’s carefully researched
history of America’s important na-
tional laboratories—Los Alamos,
Brookhaven, Argonne, Lawrence
Berkeley, Oak Ridge, and Lawrence

Livermore—span-
ning the period
from 1947 to 1974,
adds significantly
to our understand-
ing of American
science during a
volatile part of the
cold war, because
historians of sci-

ence have generally focused on cover-
ing events in academia and industry.
The National Labs seeks to explain
the relationship between national se-
curity and the national lab system
and should interest both scientists
and historians.

Westwick unfolds the book’s cen-
tral theme of, as he describes it, “sys-
temicity” using his designated periods
of cold war history—its “winter”
(1947–54) of tension during the Berlin
blockade and the formation of the
North Atlantic Treaty Organization;
its “false spring” (1954–62) of political
and military unrest during the Hun-
garian revolution and the Cuban mis-
sile crisis; and its period of adaptation
(1963–74) as nations resolved to coop-
erate despite their suspicions of one
another. He treats the laboratories as
components of a coordinated entity re-
sembling the Solar System, with the
Atomic Energy Commission, which
emerged out of the Manhattan Pro-
ject, playing the role of the Sun. As a
historian who, for many years, has re-
searched portions of this larger story
of the national labs, I find Westwick’s
integrated framework of considerable
interest.

The book, however, suffers from
the weight of its thematic objective.
The historical content is vast, encom-
passing the work of thousands of re-
searchers, most of which Westwick is
forced to summarize or ignore. In a
few cases, the elimination of some de-
tailed information in the history is
misleading, especially when compar-
isons are made. For example, al-
though Westwick’s distinction be-
tween the academic model of

Brookhaven and the “more func-
tional” arrangement of Director Nor-
ris E. Bradbury’s Los Alamos labora-
tory is certainly valid with respect to
the organizational charts of the time,
his comparison washes over the fact
that Los Alamos was also originally
organized along academic discipli-
nary lines. The shift at Los Alamos to
a more functional institution was mo-
tivated by a crisis in the summer of
1944: The discovery of spontaneous
fission in pile-produced plutonium de-
manded an abrupt change in the de-
sign of the plutonium weapon. The
laboratory’s reorganization did not,
however, erase the academic organi-
zational tradition that J. Robert Op-
penheimer (the lab’s first director and
Bradbury’s predecessor) established.
Also debatable is Westwick’s provoca-
tive statement that the “provision of
big machines and technologies . . .
seemed to provide no place for theo-
rists.” The statement can be contested
in numerous cases: Theorists served
as far more than mere “calculators” or
“number crunchers.” 

Westwick’s discussion of the “truly
national laboratory” (TNL), designated
as “truly national” to indicate that out-
side researchers were accommodated,
connects with an important discussion
by physicist and later Nobel laureate
Leon Lederman who coined the initials
TNL in a 1963 position paper. Leder-
man wrote the paper when he was rep-
resenting the discontented outside
users of the Brookhaven (BNL) and
Berkeley facilities. He claimed that
BNL was not a TNL because it was giv-
ing preference to regional researchers.
By the mid-1960s, the TNL notion
played an influential role in events
that brought the Fermi National Ac-
celerator Laboratory to the Midwest.
The TNL concept helped to redefine
what Westwick refers to as the “core
meaning” of a national lab: a multi-
purpose laboratory providing facilities
for outside researchers. 

Westwick touches upon the na-
tional laboratories’ turn toward inter-
nationalism in the mid-1950s with
participation in such efforts as Atoms
for Peace and the International Con-
ferences on Peaceful Uses of Atomic
Energy. These meetings and the in-
ternational discussions about build-
ing a “Very Big Accelerator” would
form a crucial part of the prehistory of
the effort to build the Superconduct-
ing Super Collider (SSC).

The National Labs is almost free of
the aspirations, disappointments,
achievements, and quirks of individu-
als. But when Westwick does stop to tell
a story about people—like the one about
the lab director’s club and its unsuc-
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cessful Yosemite Revolution in 1957—
he does so clearly and well. From that
particular story, we learn of the critical
tension between regional and national
lab systems. Each director defended his
own lab “and diverted the group from
common problems of organization.”
Such tension would later haunt the SSC
and contribute to its demise.

Lillian Hoddeson
University of Illinois
Urbana-Champaign
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Interstellar dust
grains, small solid
particles in the
space between
stars, absorb and
scatter short-wave-
length UV and op-
tical radiation and
reradiate the ab-
sorbed energy as
longer-wavelength
infrared radiation.

Because of interstellar dust, the birth
of stars is completely hidden from op-
tical telescopes. 

Endrik Krügel has converted his
lecture notes about interstellar dust
into a book whose provenance is clearly
visible in the result. The Physics of In-
terstellar Dust can be a valuable tool to
anyone interested in the subject. How-
ever, it is not organized in a way that
would make it suitable as a replace-
ment for Light Scattering by Small
Particles (Dover, 1981) by Hendrik C.
van de Hulst or the now out-of-print
Diffuse Matter in Space (Interscience,
1968) by Lyman Spitzer. Although
some introductory material describing
the interstellar medium is scattered
throughout the text, it is primarily con-
centrated near the end.

To reach a larger audience, Krügel
has successfully written the book in
English rather than in his native
German. In an equally significant lan-
guage choice, he uses Gaussian elec-
trostatic cgs units, so the electron
charge is 4.8 × 10⊗10 esu. Thus, this
book may be used alongside Edward
M. Purcell’s Electricity and Magnet-
ism (McGraw-Hill, 1985) and also with
earlier editions of John D. Jackson’s
Classical Electrodynamics (Wiley,
1962) and George B. Rybicki and Alan
P. Lightman’s Radiative Processes in
Astrophysics (Wiley, 1979).

Krügel dives right into the electro-
dynamics of small dielectric particles

and deftly handles this very impor-
tant topic in the study of interstellar
dust. He also covers thermodynamics,
radiative transfer, rigid-body dynam-
ics, semiclassical interactions be-
tween electromagnetic waves and
atoms, and nuclear physics. In some
ways, I view this book as containing
almost all of physics applied to inter-
stellar dust. Krügel discusses in detail
temperature fluctuations in small
grains and covers this topic well,
which gives his book an advantage
over the earlier classics by Spitzer
and van de Hulst. Krügel considers a
wide range of grain sizes and the im-
portance of very small grains; he does
not rely on the old idea of a “typical”
interstellar grain with a 0.1-m radius.

But he doesn’t give adequate cov-
erage to other topics. For example, the
“anomalous free–free emission,”
which is seen in cosmic microwave
background maps and is an apparent
excess emission at centimeter wave-
lengths associated with dust, is not
discussed at all. Because the Wilkin-
son Microwave Anisotropy Probe re-
sults may not require incorporating
this excess emission, not mentioning
the anomalous free–free emission
may have been prescient. Krügel also
does not really consider the idea that
dust grains have a wide variety of
shapes. For very small grains, he
gives the results for triaxial ellipsoids,
but in general he uses only Mie scat-
tering theory results for spheres and
cylinders. He does not discuss the dis-
crete dipole approximation that now
allows one to compute the scattering
and absorption properties for a range
of grain shapes. Such restriction to
simple grain shapes affects many
parts of the book. For example, cross
sections are presented as Q factors,
the ratio of the actual cross section to
the grain’s geometric cross section. Al-
though Q is the conventional treat-
ment, the geometric cross section for
the arbitrary grain shapes that are
probable in the interstellar medium is
difficult to define. I find it much more
useful to abandon Q and use the cross
section per unit mass instead.

In addition, the author’s discussion
about the microcanonical versus ther-
mal-level populations in transiently
heated, polycyclic aromatic hydrocar-
bon grains appears incorrect. Al-
though the equations look correct, the
results presented in figures and dis-
cussed in the text appear to reverse
the differences between microcanoni-
cal and thermal-level populations. As
far as I know, the differences between
those two populations have not been
observed in any interstellar situation,
and it is very unlikely that they will
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