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Cassidy’s assumptions. Heisenberg
was relieved that fate had kept him
from being involved in bomb construc-
tion. He never claimed moral superi-
ority, but he regretted reproaches of
moral culpability that were occasion-
ally directed at him because he had
remained in Germany.
KLAUS GOTTSTEIN
(klaus.gottstein@unibw-muenchen.de)
Max Planck Institute for Physics
Munich, Germany

he discussion about Copenhagen

misses a very important point.
Werner Heisenberg’s visit to Niels
Bohr occurred during a generally
forgotten half-year window of time
between the German invasion of the
Soviet Union and the Japanese
attack on Pearl Harbor.

The German blitzkrieg into the
Soviet Union left an impression, cer-
tainly held by Heisenberg, that the
Germans would win the war quickly
and that the world would conduct
business as usual with the victors
who had destroyed the evil Commu-
nist empire.

An objective evaluation of America
in 1941 and of what has been learned
about the German uranium project
supports a very different version of
the visit from those presented in the
play. We heard this version from
Niels Bohr when he came to the
Weizmann Institute around 1960.

Heisenberg and his colleagues had
been completely surprised by the
news that an atom bomb had been
dropped on Hiroshima. Germany had
no serious atom bomb program; the
Germans never believed that it was
possible. To cover their embarrass-
ment at having missed this possi-
bility, Heisenberg and friends invent-
ed the story that they had opposed
the bomb project for moral reasons.
Bohr was furious at this outright lie,
and told Amos de Shalit that Heisen-
berg’s message in 1941 was “You
know that we are going to win this
war and we will be building a new
high-tech Europe based on the discov-
eries in quantum physics and nuclear
energy. Why don’t you join us?” One
can imagine Bohr’s feelings about
being asked to participate in the
building of Adolf Hitler’s “thousand-
year Reich” and Heisenberg’s insensi-
tivity to such feelings. The possibility
of an atomic bomb was probably not
even discussed, being considered
irrelevant at the time.
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Several years ago I checked the
story with my friend Abraham
“Bram” Pais whose description of
this visit in his biography of Bohr
was suspiciously vague. Bram would
neither confirm nor deny my story.
He said that Bohr had been very
angry at Heisenberg and had written
him an angry letter. Bram had seen
this letter, but was not at liberty to
reveal its contents because the Bohr
family insisted on its being kept
confidential.

Most discussions of a possible
German atomic bomb project over-
look the role played in the US Man-
hattan Project by an enormous
military—industrial complex that did
not exist in wartime Germany. That
the German project was not in that
league is clearly indicated by the
memoirs of Nikolaus Riehl, the
industrial physicist who directed the
German plant producing reactor-
grade uranium, was grabbed by the
Russians immediately after their
entry into Berlin, and was kept for
10 years doing a similar job for the
Russians. Riehl had to wait many
months to obtain the copper needed
to produce a transformer for his ura-
nium production at a time when the
large American industrial nuclear
plant at Hanford, Washington, was
processing tons of reactor-grade ura-
nium to make the plutonium that
was used in the bomb dropped on
Nagasaki. The Germans did not
even have the uranium to make a
reactor, let alone a mammoth plant
like Hanford.

Perhaps historians will soon put
the essentially nonexistent German
bomb project in its proper place and
give a more realistic picture of the
Bohr—Heisenberg meeting in 1941.

HARRY J. LIPKIN
(harry.lipkin@weizmann.ac.il)
Weizmann Institute of Science

Rehovot, Israel

David C. Cassidy states that
“there is no evidence in any
other sources . . . that moral issues
regarding nuclear fission research
were of particular concern for
Heisenberg—nor for many other
physicists, for that matter.”

This statement gives the false
impression that the physicists who
were working on the US Manhattan
Project had no concern for the moral
issues related to their research. I
was a physicist working at Argonne
National Laboratory during 1943
and 1944. I know from experience
that a majority of physicists there
were very concerned about the moral

issues related to the development
and use of the atomic bomb.

There were many informal discus-
sions among the physicists at
Argonne concerning these issues.
Most of the discussions ended with
the conclusion: We must be first!
Few of us had access to information
about how far along the Germans
were in their nuclear research. How-
ever, we knew that if the Germans
were to develop the bomb first, the
results would be disastrous for the
free world.

DONALD C. SACHS
Sachs Consulting
Yucca Valley, California

ASSIDY REPLIES: One of the most

difficult and debated episodes in
recent physics history concerns the
involvement of German scientists in
nuclear-fission research during
World War II. The difficulty stems
from the traumatic events, from the
characteristic ambiguity of circum-
stances and behavior in that period,
and from the realization that some
admired participants were as imper-
fect as the rest of us.

The play Copenhagen succeeded in
part by making a virtue of ambiguity.
By magnifying the mystery of what
Werner Heisenberg told or tried to tell
Niels Bohr during his visit to Copen-
hagen, the play explores many possi-
bilities. A primary purpose of my
paper was to defuse much of the mys-
tery in the play by briefly outlining
the historical context. As Harry J.
Lipkin notes, that visit occurred dur-
ing a “window of time” in which the
prospect of a German victory seemed
quite real. I was not arguing, as Klaus
Gottstein suggests, that Heisenberg
was there to convince Bohr that a
German victory was inevitable, but
rather “that the seemingly inevitable
German victory would not be so bad
for Europe after all” when compared
with a Soviet victory.

At the time of Heisenberg’s visit,
the German army was indeed still
in control of fission research. After
the army withdrew almost entirely
in early 1942 and Albert Speer
assumed administrative authority,
the project never fully recovered.

I don’t find any slackening of Heisen-
berg’s fission research before 1942,
and Gottstein seems to agree. But

I did not equate “fission research”
with “construction of a nuclear
bomb,” as Gottstein suggests. All of
the work until war’s end was directed
toward reactor construction, a goal
the Germans did not achieve. How-
ever, echoing Heisenberg’s vague ref-
erence from his letter of 1 October
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1941, I did refer to a “march of
events” (my words) that he appar-
ently perceived as leading toward
nuclear weaponry. I don’t see where
I referred in this article to “Heisen-
berg’s ‘bomb work.””

I also tried to show how, in hind-
sight, Heisenberg, as well as many
other prominent Germans, had been
used by the Third Reich for its own
purposes. Obtaining such lessons is
among the tasks and benefits of his-
tory. I explored this topic in my biog-
raphy.! With encouragement from
Max Planck, Heisenberg came to
believe, long before the outbreak of
war, that he personally must survive
in Germany so that his students and
decent German science could survive.

The war began nearly 7 years into
the 12-year reign of the Third Reich.
We cannot fully understand behavior
during the war without first examin-
ing attitudes and responses estab-
lished during the pre-war years. Some
authors have reached what I find
to be untenable conclusions because
they neglected to consider the pre-
conditions. Gottstein disagrees with
my understanding of Heisenberg’s
rationale, but we would have to work
through the earlier years to determine
exactly where we disagree.

My suggestion that Heisenberg
might have consulted with Planck
and Max von Laue also refers to the
earlier years, specifically 1933
through 1936, when the three men
frequently discussed how best to
respond to the Nazi assault on
physics and on academe in general.

I agree with many of Gottstein’s
other comments, in particular, that
Heisenberg’s invited travels “brought
him and modern physics a level of
esteem” in Germany, which is why
he accepted the invitations.

Lipkin’s report of Bohr’s reaction
to the visit and to Heisenberg’s sub-
sequent remarks on the lack of
progress in fission research may find
support in Bohr’s unpublished letter
to Heisenberg regarding Robert
Jungk’s book.2 However, as Gerald
Holton reported, the Bohr family has
sealed this letter until 2012.
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Haigerloch Cave

Survived the War

The figure caption “Dismantling
the Last German Atomic Pile”
(PHYSICS TODAY, July 2000, page 35),
contains two incorrect statements.

The dismantling of the pile
occurred not after the war, but in
April 1945, a few weeks before the
war ended in Europe.

The cave was not blown up by the
American soldiers. The laboratory was
dismantled and the utilities discon-
nected, but the cave as such was not
destroyed. According to the recollec-
tions of older residents in Haigerloch,
the destruction was avoided by a local
priest, who persuaded the Americans
to refrain from the destruction
because an explosion would have also
destroyed a medieval church and cas-
tle on the cliff above the cave. Inciden-
tally, Heisenberg occasionally played
Bach on the organ
of that church.

Today, there is
a small museum
in the cave, with 4
original and recon-
structed artifacts.
Visitors are most
impressed by how
unbelievably small
and primitive the

historic laboratory was, compared to
the gigantic and elaborate technolo-
gy of the Manhattan Project. It looks
more like a Tinkertoy™ arrange-
ment than something on the fore-
front of technology at the time; how-
ever, if completed, the Haigerloch
laboratory would have led to huge
sources of energy and the power for
enormous devastation!

OT1TO G. FOLBERTH

Béblingen, Germany

[Editor’s note: We contacted Michael
Thorwart of the Atomkeller Museum
at Haigerloch. He and Egidius
Fechter, director of the museum, pro-
vided the following detailed informa-
tion on the dismantling of the German
nuclear lab and the fate of the cave
that housed it.]

HORWART AND FECHTER COMMENT:
The French army arrived in
Haigerloch on Sunday, 22 April 1945,
but took no notice of the underground
nuclear lab. The war in Germany offi-
cially ended on 8 May 1945.
American—British ALSOS forces
arrived on Monday, 23 April 1945,
with the lab as their target, and
soon dismantled it. According to our
archive, the photograph in PHYSICS
TODAY showing the dismantling was
taken by Samuel Goudsmith, the sci-
entific head of ALSOS, on 24 April
1945. So, this was very near—but
before—the official end of the war.
German scientists had removed
the uranium cubes and the heavy
water from the lab and hidden them
before ALSOS arrived. They left only
the inner and outer vessels and the
graphite block that separated them.
Colonel Boris Pash of ALSOS ini-
tially planned to destroy the entire

FIGURE 1 (above). Reconstructed model
reactor in the original hole, Atomkeller
Museum, Haigerloch, Germany.
FIGURE 2 (left). Damaged outer reactor
vessel, on display at the museum.

cave. However, local priest Mon-
signore Marquard Gulde convinced
him that the beautiful baroque
church on top of the cave would also
be destroyed. After ALSOS forces
had found and confiscated the heavy
water, the uranium, and the inner
vessel, Pash agreed to spare the
church, possibly because he realized
that the lab was too small for any
future German nuclear experiments.
He ordered a very limited explosion
that destroyed the remaining outer
vessel within the cave.

The Atomkeller Museum is under-
ground and the original structure is
completely preserved—even the hole
for the reactor vessel, which now
contains a model of the original reac-
tor, as shown in figure 1. Aside from
the damaged outer vessel, shown in
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