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Bombs After Hiroshima

Dark Sun. The Making of the Hydrogen Bomb.
RICHARD RHODES. Simon and Schuster, New
York, 1995. 731 pp. + plates. $32.50. Sloan
Technology Series.

Not before the middle of this book do we
read anything about the hydrogen bomb.
But what we do read about is fascinating:
the history of the Soviet atomic bomb from
its beginning and of the American project
after the end of World War II, the stories of
the atomic spies, and much history of the
Cold War. And then, of course, the story of
the hydrogen bombs.

Russian nuclear scientists, like their col-
leagues in other countries, speculated about
nuclear explosives from 1939 on. In fall
1941 the Soviet Union, through an agent
close to the British government, got a re-
port that Britain was taking the possibility
of an atomic weapon very seriously. In May
1942 Stalin, alerted by a personal letter
from the physicist Georgi Flerov, said “we
should do it.” But only after their victory at
Stalingrad, in January 1943, did the Soviets
seriously set up an atomic project.

Senior scientists selected 40-year-old
Igor Kurchatov to head the project, a wise
choice. Kurchatov was an excellent physi-
cist and a superb organizer. Appointed offi-
cially on 11 February 1943, he assembled a
core team of first-class theoretical and ex-
perimental physicists. Early in March 1943,
he was shown the material collected by
Soviet espionage, by then probably mostly
originating from Klaus Fuchs. “This mate-
rial is of immense value,” Kurchatov de-
clared; it showed the Soviet scientists how
to proceed and fundamentally changed
their ideas. Only Kurchatov was permitted
to see the original intelligence reports. The
group worked intensively, but support re-
mained modest throughout the war.

The great stimulus came with Hiroshima.
Stalin had been warned casually by Truman
at Potsdam, but the bombing of Hiroshima
truly stirred him: He must have the atomic
bomb. He had the advantage that a first-rate
group was already hard at work. He called
Kurchatov to his office, told him to ask for
anything he needed regardless of cost: “Pro-
vide the Bomb.” Beria was appointed to
head the whole project, replacing the rather
ineffective Molotov. Boris Vannikov was
put in charge of industrial development, a

formidable task when most of European Rus-
sia lay in ruins.

Beria was suspicious of everybody; his
own scientists, his spy organization, even
the official American book on nuclear mat-
ters, the Smyth Report. He often threat-
ened his scientists, but he gave them good
working and living conditions. The first
pile, F-1, built in Moscow to prove the
principle, went critical earlier than expect-
ed. The production reactor, in Chelyabink
province (built largely with the labor of
gulag prisoners, whose treatment apparently
was even worse than described by Solzhen-
itsyn), started producing in 1948.

Under constant threat from Beria,
Kurchatov’s group decided to copy the U.S.
Nagasaki bomb, for which Fuchs had given
them detailed description and dimensions.
(This was against the advice of Peter
Kapitza, probably the most famous Russian
physicist; he wanted a Russian design.) But
the most important need was clearly speed
and certainty of success. Indeed, the test
went off on 29 August 1949 at Semipalat-
insk in central Siberia and was a full suc-
cess. It finally earned the scientists respect
from Beria and Stalin.

The Soviets had relied heavily on espio-

The detonation of “Mike,” the first U.S. hydrogen
bomb, at Eniwetok, 1 November 1952. Mike yield-
ed 10.4 megatons and produced a mushroom
cloud 27 miles high. [From Dark Sun]
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nage. Rhodes gives us many details about the
spies, and they all look reliable, in contrast to
the account proffered by Sudoplatov et dl. in a
book that appeared last year. The chief spy
was of course Klaus Fuchs. Born in 1912,
Fuchs became a deeply committed communist
in Germany in the early 1930s, leading a
group of students in street battles. Fuchs’s
whole family was communist. One sister com-
mitted suicide before the Nazis could arrest
her, another sister managed to flee to Amer-
ica. Fuchs’s father, a Protestant minister, spent
some time in a Nazi prison. After his release,
he courageously helped anti-Nazis (not nec-
essarily communists) and Jews escape from
Germany. In 1933, Klaus had to flee to En-
gland, where he continued his studies in Bris-
tol. After the fall of France in 1940, he was
interned and sent to Canada (to a camp full of
Nazis). After his return to England, he was
known as a very good physicist; soon he be-
came assistant to Rudolf Peierls, working
chiefly on the theory of separation of the
isotopes of uranium. The British method was
adopted and implemented on a large scale by
the United States; Peierls was asked to help.
When this had been accomplished, Peierls
was asked to come to Los Alamos. Both times,
he brought Fuchs along.

I knew Fuchs at Los Alamos. All of us
worked terribly hard, but Fuchs managed to
work twice as hard. He volunteered, in
addition to his theoretical work, to keep in
contact with the experimental work on ex-
plosive lenses; so he had “hands-on” expe-
rience on the two most critical phases of the
project, isotope separation and implosion.
Back in England, he had offered his services
to the Soviet embassy. Now he gave his
knowledge freely to his American espionage
go-between, whom he knew as Raymond.
His information included the approximate
date of the bomb test at Alamogordo and
the detailed design of the Nagasaki pluto-
nium bomb, with all dimensions.

Raymond, alias David Gold, met with
Fuchs in Santa Fe, and they transacted their
business while driving around in Fuchs’s di-
lapidated car. In contrast to the self-possessed
Fuchs, Gold was not very successful in life. He
was deeply disturbed by the anti-Semitism in
Anmerica, thought that the Soviet Union was
better, and therefore agreed to work as an
espionage courier. In the chapter about these
events the book reads like a spy novel. One
time, Gold’s control, the Russian Yatzkov,
asked him to see a second person in New
Mexico, David Greenglass, a soldier at the Los
Alamos Laboratory, who worked as a machin-
ist on the fabrication of explosive lenses. This
breach by Yatzkov of the espionage rule “nev-
er let one courier contact two sources” helped
greatly in the later unraveling of atomic espi-
onage. Greenglass had been recruited for es-
pionage by Julius and Ethel Rosenberg; he was
Ethel’s brother.
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This entire spy system unraveled only in
1949. An energetic FBI agent, Robert Lam-
phere, noticed that a big batch of coded
messages from the Soviet Embassy to Mos-
cow was available and that the United States
had been able to crack the code, used just in
1944-45. Lamphere and his code expert
soon uncoded a very scientific message about
uranium isotope separation. It was traced to
the British mission, then explicitly to Fuchs.
British intelligence was alerted, and in Jan-
uary 1950 Fuchs confessed. He was tried by
the Lord Chief Justice in a widely advertised
trial; he was convicted and sentenced to 14
years in prison. In Britain espionage for an
ally, as the Soviet Union was in 1943-45,
was not categorized as treason and therefore
not punishable by death.

In prison, Fuchs recognized Gold’s pic-
ture as Raymond, his go-between. Gold
confessed and implicated Greenglass, he in
turn the Rosenbergs. Tried in the United
States, Gold got 30 years in prison, Green-
glass 15, both Rosenbergs death.

Now Rhodes leads us through a brief
history of the Cold War.

Relations between the Soviets and the
Western powers deteriorated. The Soviets
made Poland into a strictly communist state,
and in 1948 they marched into Czechoslo-
vakia and toppled its democratic govern-
ment. In a 1947 conversation with Stalin,
U.S. Secretary of State George Marshall no-
ticed that Stalin obviously enjoyed the eco-
nomic and political turmoil in Western Eu-
rope. Stalin’s attitude provided the impetus
for the Marshall Plan, which worked imme-
diately in England and France but was frus-
trated in Germany by the Soviet’s issuance
of unlimited amounts of German money.
The Western powers decided to create their
own money for the Western zones, with
limited circulation. The Soviets answered
with the Berlin blockade.

The answer to the Berlin blockade was
brilliant: the airlift. The Soviets did not
interfere with it; they did not want war, and
they thought the airlift could not work. But
under General Tunner, who had command-
ed the flights “over the hump” from Burma
to China, it functioned like clockwork, a
plane every three minutes, night and day, in
all weather, summer and winter. The Sovi-
ets gave up in 1949.

In 1950 came Korea. The West com-
pletely misinterpreted it; they were afraid
that it might be a prelude to a Soviet inva-
sion of Western Europe. In fact, it was the
private idea of Kim Il Sung, the North
Korean dictator, reluctantly endorsed by
Stalin. As we know, the fortunes of this war
went back and forth. Planes of the Strategic
Air Command (SAC) capable of carrying
nuclear weapons were deployed to Guam,
but President Truman decided against the
actual use of the atomic bomb.
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all about.

Under General Curtis LeMay the SAC
had been molded into a fighting force of
unequaled efficiency and precision. LeMay
believed that he could knock out the war-
making capability of the Soviet Union in
one big strike with atomic bombs.

In 1945, at the end of World War II, the
atomic weapons laboratory at Los Alamos
had been greatly reduced. The military
technicians and scientists were demobilized,
the leading civilian scientists returned to
their universities to do peace-time research
and teaching, the younger scientists to com-
plete their studies. Norris Bradbury, the suc-
cessor to Robert Oppenheimer as director,
was able to keep about half the laboratory
together.

Edward Teller, convinced of the need to
continue vigorously the development of nu-
clear weapons, spent about half his time at
Los Alamos. His pet project was the cre-
ation of a hydrogen bomb. In spring 1946,
he arranged a conference to assemble all
that was known pertinent to H-bombs from
the wartime work, both theoretical and ex-
perimental. Fuchs attended that confer-
ence, then went back to England. Later in
1946, Teller invented a new design for an
H-bomb, called by him the Alarm Clock, in
Russia the Layer Cake: alternate layers of
natural uranium and a compound of deute-
rium such as LiD, lithium deuteride. A core
of plutonium or uranium-235 would be as-
sembled by implosion, its explosion would
compress and heat the LiD, which would
give off high-energy neutrons, which in
turn would cause fission in the natural ura-
nium, and so on.

The Los Alamos Laboratory devoted itself
to improvement of fission bombs. The active
material, instead of being a solid sphere to
begin with, as in the Nagasaki bomb, would
be fabricated as a shell, with a “levitated”
sphere in its center. Part of the expensive
plutonium was replaced with less expensive
uranium-235. Levitation increased the energy
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Vignette: Changing Times

In a 1991 article in the Physical Review, the cosmologist George Blumenthal
[compared] one model of the universe, which contains several fudge factors
whose values are not yet constrained by observational results, to Alice’s Restau-
rant, where “you can get anything you want.” For the older generation, the
poignancy of this episode is that Blumenthal, who wrote his article with a much
younger colleague, had to explain to his coauthor what Alice’s Restaurant was

—Donald Goldsmith, in Einstein’s Greatest Blunder? The Cosmological
Constant and Other Fudge Factors in the Physics of the Universe

(Harvard University Press)

yield and made it possible to reduce the size
and weight of the explosive. Similar improve-
ments were achieved, without espionage, by
the Soviet laboratories.

In Washington, Senator Brian McMa-
hon sponsored a law transferring nuclear
weapons from the custody of the Army to a
civilian agency, the Atomic Energy Com-
mission (AEC). A General Advisory Com-
mittee (GAC) would provide mainly tech-
nical advice. There would be a Joint (Sen-
ate and House) Congressional Committee
on Atomic Energy (JCAE) and a Military
Liaison Committee. David Lilienthal, until
then director of the Tennessee Valley Au-
thority, was appointed chairman of the
AEC. The GAC, once it was formed, elect-
ed Oppenheimer its chairman.

The AEC took office on New Year’s day
1947. One of its first actions was to inspect
the arsenal of nuclear weapons. None were
found, only many parts of weapons. So the
AEC and its GAC had to agree that the
prime function of the AEC, for the foresee-
able future, had to be weapons development
and production.

Lewis Strauss, one of the AEC commis-
sioners, initiated an Air Force capability to
detect tests of nuclear weapons that might
be conducted by other countries; under the
auspices of an agency designated AFOAT-1,
Air Force planes would fly routinely with
“sniffers” to collect dust in the atmosphere,
which would then undergo chemical analy-
sis. The technique was developed by moni-
toring U.S. weapons tests.

The successful weapon test of the Soviet
Union in 1949 came as a shock to the
Americans involved. [t was detected by
AFOAT-1 in the Pacific, east of the Soviet
Union. Most scientists had expected a So-
viet test five years after our own, but most
administrators (including General Groves
and President Truman) had expected that
the United States would keep its monopoly
much longer. Many people felt that there



should be an answer to the Soviet test. Most
agreed that the nuclear production capabil-
ity of the AEC should be increased. But
some felt that more was needed.

Ernest Lawrence, the inventor of the
cyclotron, and Luis Alvarez, who was doing
ingenious experiments using it, decided the
time had come to make a major effort to
develop Teller’s thermonuclear weapon, the
Super. They went to Washington and found
enthusiastic support from the JCAE. The
AEC was divided and asked the GAC for
advice. At a meeting of the GAC at the end
of October 1949, Oppenheimer asked all
members to express their opinion before he
gave his own. There was unanimous oppo-
sition to a crash program to develop the
Super.

The military usefulness of the Super was
questioned. Assuming that both sides would
get the Super, the security of the United
States would be further diminished if the
yield of the bomb were increased by another
factor 1000. The members of the GAC also
felt it was morally wrong to introduce this
additional step into the arms race.

The GAC did not prevail. After heated
debate in Washington, President Truman
decided in January 1950 to go full steam
ahead with the thermonuclear development.

The trouble was that there was no design
available. Teller’s “classical Super” turned
out, in many calculations by Ulam and
others, to be far more difficult and costly
than expected. There was the alternative of
the Alarm Clock, but its yield was strictly
limited. The lure of unlimited yield of the
classical Super was irresistible.

So it went for a year, until early in 1951,
when Ulam had the idea of compressing a
thermonuclear secondary with the hydrody-
namic shock produced by a primary fission
bomb. Teller accepted the idea, improving
it by using the pressure of the radiation from
the primary, rather than hydrodynamic
shock. The idea was immediately persuasive
to everybody, including Oppenheimer, the
GAC, and the AEC. Los Alamos, in 17
months, produced the first thermonuclear
device, proved in the Mike test in the Pa-
cific and yielding over 10 megatons.

This and many other developments are
described in fascinating detail in Dark Sun.
[ can only admire the thorough research
that is the basis of this book. Most of the
story of the spies was new to me, and even
some of the difficult engineering leading to
the successful test of Mike. There were
many conflicts of personality, in Washing-
ton and in Los Alamos. The book is full of
suspense. Its only fault is that it kept me
from doing other work.

Hans A. Bethe
Laboratory of Nuclear Studies,
Cornell University,

Ithaca, NY 14853-5001, USA

The Enola Gay Script

Judgement at the Smithsonian. PHILIP NO-
BILE, Ed. Marlowe, New York, 1995. xviii, 270
pp., illus. Paper, $12.95.

The controversy that led to the cancella-
tion of the Smithsonian Institution’s Air
and Space Museum exhibit centered on the
Enola Gay, the airplane that dropped the
atomic bomb on Hiroshima, has attracted
much attention both here and in Japan as
the 50th anniversary of the event has
loomed on the horizon. Those who have
pondered at second hand the expressions of
outrage the planned exhibit evoked from
veteran’s groups and others and the gener-
ally quieter voices charging distortions in
the critics’ representations of the content of
the exhibit will in this book find an oppor-
tunity to make some assessment of the mat-
ter for themselves. The book reprints, ver-
batim according to the editor, the original
script for the exhibit, entitled “The Cross-
roads: The End of World War II, The
Atomic Bomb, and the Origins of the Cold
War.” Beginning with a recommendation
that “parental discretion is advised” and
concluding that the “dilemma” posed by
nuclear weapons “is not about to disap-
pear,” the 127-page script is divided into
five main “units” with numerous subunits,
typically about 200 words in length. The
photographs and captions that were to be
included in the exhibit are not included,
but the script contains a small amount of
other illustrative material. Only about a
third of the book is given over to the script
itself, which is placed between two essays by
commentators obviously sympathetic to the
original conception of the exhibit. In a
90-page introduction Nobile recounts and
comments on the controversy in a punchy
style, for instance characterizing Air Force
historian Richard Hallion, whose 1993
memo characterizing the text as “a great
script . . . obviously based on a great deal of
sound research” is quoted on the cover of
the book, as “prematurely honest. Faster
than you can say Pearl Harbor, he got with
the Pentagon program and morphed into an
ardent enemy of the Smithsonian.” A still
lengthier afterword by Stanford University
historian Barton Bernstein, who was a
member of the exhibit’s Advisory Board,
summarizes the various views concerning
the decision to drop the atomic bomb that
were expressed by political and military
leaders of the time or have been developed
by scholars since the event and gives his
own commentary on the Smithsonian
events, expressing the hope that though in
the short run the opponents of the exhibit
defeated the Air and Space Museum’s at-
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tempt at “distilling the existing scholarship
on the A-bomb for public consumption”
the controversy itself will bring heightened
attention to the issues. Both Nobile and
Bernstein (the latter with over 200 notes)
cite a variety of source material bearing on
the controversy, and the book includes an
index to the exhibit script. A note from the
publisher states that the work was prepared
without any participation from Smithso-
nian staff.

Katherine Livingston
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