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Ernest Orlando Lawrence was among
the most important actors to have
played on the American scientific
stage. His focus on instrumentation
rather than physics, specifically par-
ticle accelerators, was a departure
from that of the great European
laboratories. With little theoretical
guidance, but with the benign certi-
tude that new physics would result,
Lawrence invented, financed and pro-
duced these engines of nuclear phys-
ics—ever bigger to attain ever higher
energies and thus ever more expen-
sive. Here in the first volume of an
intended trilogy, Robert Seidel and
John Heilbron trace the development
of this remarkable American and the
ramifications of the institution he
created from its genesis to the begin-
ning of World War II.

Thus far Lawrence’s focus on in-
strumentation has been proven fruit-
ful. Important discoveries were made
at Lawrence’s laboratory—the neu-
tron’s magnetic moment, nuclear elec-
tron capture and the photosynthesis
process. The production of the myriad
new isotopes and elements that
fleshed out and extended the periodic
tables of Mendeleev and Segre was for
many years virtually an exclusive
Berkeley cottage industry. At the last
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of Lawrence’s machines, the Beva-
tron, a comparable plethora of not-so-
elementary particles, the most well
known of which were the antinu-
cleons, was seen and elucidated.

Important discoveries were also
missed. It was Chadwick at the Cav-
endish Laboratory who found the
neutron, although Berkeley cyclo-
troneers unknowingly had been pro-
ducing great clouds of these particles
for several years in almost every
bombardment. These neutrons, read-
ily absorbed throughout the wooden
laboratory, induced sufficient ra-
dioactivity to jam its Geiger counters.
The cause of their inoperative detec-
tors was only realized after the an-
nounced Joliot-Curies discovery of
artificial radioactivity. Ernest’s
“boys” confirmed the existence of
nuclear fission a few hours after the
word of the Hahn-Strassman result
reached Berkeley.

Lawrence attracted the best and
the brightest to build, improve, repair
and run his machines. In their spare
time, they produced some quite re-
markable science. Luis Alvarez, Mel-
vin Calvin, Ed McMilland and Glenn
Seaborg grew into giants on this
fertile turf, while others, like Pief
Panofsky, Bob Wilson and C.S. Wu,
did so elsewhere. But all who worked
at Lawrence’s laboratory were for-
ever altered by the experience.

From its modest beginnings in a
small wooden building behind Le
Conte Hall on the Berkeley campus,
the “Rad Lab” grew into its current
crowded incarnation up on “the Hill”
with some 6000 workers. Lawrence’s
laboratory provided the venue for the
invention of the cyclotron, the proton
linear accelerator and phase stability
and for the development of the bubble
chamber into a powerful particle de-
tector. The Rad Lab also gave birth to
the disciplines of nuclear chemistry,
nuclear medicine, particle physics,
heavy-ion physics and carbon-14 and
cyclotron dating.

Lawrence’s discoveries were essen-
tial to making the University of
California the world’s preeminent
public educational institution that it
is today. These same activities also
created what is now known as “big
science” with its focus on instrumen-
tation rather than ideas. This indus-
trial approach to scientific problem
solving was put to good use in develop-
ing radar at MIT and nuclear weap-
ons at Los Alamos for the war effort.
Thus science and government at-
tained the intimacy that they uneasi-
ly enjoy today.

To know the history of Lawrence’s
laboratory is to begin to understand
much of today’s cultural scientific
landscape. For example, prefigured
in Berkeley of the 1930s is the current
plight of the solitary investigator: As
fewer ever more expensive projects
are funded, his or her intellectual
freedom exponentially drains away.
For the particle physicist, the Law-
rencian culprit is increasingly the
Superconducting Super Collider, the
multi-billion dollar behemoth whose
main theoretical justification rests on
the possible detection of a putative
candidate for the source of mass.

That the practice of history is little
understood by most physicists should
be evident to anyone attending those
often redundant symposia that mas-
querade as history of science. Here
the creators of a field propose to tell
us what really happened in those
bygone days. Like gizzard stones,
their usually pleasant and entertain-
ing reminiscences are well worn from
retelling and coated with the patinae
of personalities. For historians these
recollections serve mainly to illumin-
ate the values and norms of the tribe.
Contrary to the belief of most racon-
teurs, their contributions bear little
resemblance to the actual events and
are sweetly innocent of the forces that
shaped them.

Fortunately, this book has been
constructed by historians. Heilbron
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and Seidel have made full use of the
available inventory of materials to
present a lucid, plausible and realistic
understanding of a remarkable man,
the institution that indelibly bore his
imprint and his interactions with his
cultural milieu. No hagiography this,
for as Swift treated his Gulliver, so
the authors give a full account of the
human Lawrence: his prodigious en-
trepreneurial skill, his unbridled mid-
western boosterism and his almost
religious belief in the endless fruits of
“progress.” They show that these
traits did more to propel Lawrence’s
vision than did his considerable ta-
lents as a practicing physicist. The
authors present the laboratory’s tech-
nological process and product in
painstaking, but never dull, detail.
Their copious collection of well-select-
ed diagrams and photographs pro-
vides further leavening for an already
zesty text. That they relate all this
arcanum to the larger, evolving social
and institutional context is a master-
ful achievement.

Lawrence and His Laboratory is a
wonderful read. The authors’ seam-
less, sprightly and irreverent prose
offers many delights. The descrip-
tions of the laboratory and its habi-
tues are so human in scale that a
nonscientist can peruse them with
pleasure and profit. Further, there
are many new insights and much
valuable information here for those
interested in our roots as physicists.
Seidel and Heilbron have even gotten
the physics right!

By indifferent promotion and inept
production, the publisher has failed
this important and interesting book.
Few, if any, reviews of this work have
appeared in the general print media,
so its existence will be mainly known
to students of science and scientists.
The index does not include many
entries and citations, a flaw that
reduces its usefulness as a reference.

Nonetheless, if the two remaining
volumes of this trilogy live up to the
high standard of the first, then the
authors will have erected an imposing
edifice of 20th-century history. In
progress is a second book, which deals
with the essential contributions of
Ernest and his “boys” to far-flung war
efforts, their reunion on the Hill, the
laboratory reaching its apogee and
finally Lawrence’s death. The
planned third volume will trace the
meander of Lawrence’s institution to
its current state of aimless mediocrity
as his strong, single-minded leader-
ship has been increasingly replaced
by the organizational chart and bu-
reaucratic bloat. With the tall timber
being harvested but not replaced,
squaw carpet abounds.
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There exist now some half-dozen larg-
er reviews or books related to the
physics of high-T, cuprates. Itis with
the sentiment “another one” that the
undersigned took the book by J.C.
Phillips in hand and. .. read it cover
to cover, sentence by sentence. Why?
Being in a sense a newcomer to the
field of superconductivity, the start
was obvious: He was attracted by the
first two chapters on the old materials
and their theory. Inreading them, he
learned some aspects that had es-
caped him previously and sensed that
the author of the book had a deep
understanding, which he conveyed
easily, both with respect to the mate-
rials as well as the theoretical results
concerning them. Especially the an-
harmonicity of the “old” high-7, ma-
terials was substantial, including the
related lattice softening and instabili-
ties, their pressure dependence and
T, enhancement. This is specifically
so for the elements nitrogen and
oxygen on one side, and the d-transi-
tion elements on the other. The
chemical physics aspects related to
the above properties guide the reader
through the whole book. In this
context the word “fictive phonons”
enters. The undersigned, coming
from the ferroelectricity field, is more
used to models of “order-disorder
dynamics,” whose meaning is nearly
the same: the “rattling” Slater ions.

The new materials are exposed in
Chapter 3. First the remarkable
properties of the Chevrel phases are
described which form a link to the
more recent discoveries. This link is
not only historical but also concep-
tional, in that a link Pb atom is found
between MogSs clusters in PbMogS,
(T. =15.3 K). Then the description
passes on to the BaPbBiO, perovs-
kites, which are the true predecessors
of the cuprates and reach T, of about
30 K for K, 3 Ba, ; BiO,. Phillips then
describes the structural, electronic
and superconducting properties of the
La,CuO, and YBa,CuzO, cuprates.
He does this with considerable insight
into the materials. Of course, as the
chapter was obviously written quite
early, the results from ceramic sam-
ples occupy quite some space. Never-
theless, essential structural and
transport properties are well brought
out, such as the near linear in-plane
temperature dependence of the resis-
tivity above 7.



