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place in Germany during the first half of the twentieth century, 
beginning with the exceptional publicity given to Albert Einstein's 
theory of relativity and ending with the race for nuclear weapons. f4 
Although physics had been temporarily politicized at different i 
times and in different places, since 1945 governments have seen 
this science as a potential source of political power. 

Einstein was a respected scientist even before World War I. 
But the unusual popularity his theory of relativity enjoyed during ; 
and after the war, combined with his unconventional personal 
style and political stance, transformed him into a cultural and 
political icon during the Weimar Republic. The experimental veri- 
fication of relativity in 1919 and the subsequent public fascination, 
if not obsession with Einstein made the pacifist, democrat, and Jew 
a cultural and political symbol that transcended his physics and 
incurred the wrath of both political conservatives and scientific 
opponents. This political and scientific opposition to Einstein and 
his theory of relativity created an ideological struggle between 
"Aryan" and "Jewish physics during the Third R e i ~ h . ~ ~ ~  

Opposition to Einstein and modem physics was fueled by the 
political and economic aftermath of World War I in Germany. The 
lost war was a catastrophe for the conservative majority of aca- 
demic scientists. They often reacted by asserting that science and 
scholarship were all that Germany had left as a world power,675 an 
attitude which accelerated and deepened the politicization of 
physics. 

The weak economy and hyper-inflation ruined the endow- 
ments of many scientific institutions-not to mention the savings : 
of scientists-and forced researchers to compete for the ever- .: 

shrinking amount of available funding and to become more de- .: 
pendent on the generosity of the central government and German 
industry. This shortage of funds forced the scientific community "' 
to work with the government to create the modem peer-review , ' I  
system of science funding. Institutions like the govemmental a 
Emergency Foundation for German Science and the private Helm- l j  

holtz Foundation relied on expert committees to decide which f 
scientists would receive 
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A small group of senior German physicists like Max Planck 
dominated the expert committees within the peer review system 
and thereby influenced, if not controlled, which research was 
funded. The major beneficiaries of this system included the crea- 
tors of quantum mechanics, including Max Bom, Wemer Heisen- 
berg, Pascual Jordan, and Erwin Schrodinger. In contrast, the 
conservative scientists who rejected modem physics did not have 
a large share in the new funding system. 

Perhaps most important, the politically conservative scien- 
tists who opposed the Weimar Republic and rejected the political 
stance of liberal colleagues like Einstein were often the same re- 
searchers who were unable or unwilling to accept quantum me- 
chanics and relativity.6n Similarly, Einstein's non-scientific 
political opponents used his controversial theory of relativity as a 
means to attack him. Einstein's physics and politics thus merged 
into a single target for political and scientific conservatives. The 
political and economic upheaval following Germany's defeat thus 
made modem physics-roughly speaking quantum mechanics 
and relativity theory-at once both the pride of German science 
and the target of scientists and laymen who opposed a liberal, 

i; democratic worldview. 
i' Two German physicists and Nobel laureates, Philipp Lenard 

and Johannes Stark, vigorously opposed the Weimar Republic, 
and felt betrayed by the lack of recognition given to them by their 

1 colleagues and government. They were professionally opposed to 
in each case, different) elements of modem physics. Such senti- 

f Lents were common in Germany between the wars, but they went 
1 1;. further. By 1933 both scientists were channeling their personal and 

professional discontent into the virulent anti-Semitism so common 
on the political right and public support of Adolf Hitler. When the 
National Socialists came to power in 1933, Lenard and Stark gained 
access to political power and influential friends in the new regime. 

0 c?3 m 

Nazification and Militarization (1933-1939) When the 
Allies defeated the Third Reich and the National Socialist leader- 



and the end of the war. Nazification can be defined as follows: the 
effective, significant, and conscious collaboration with most-but 
not necessarily all-of National Socialist policy. Since the attitudes, 
assumptions, and actions of Geman scientists vaned greatly dur- 
ing the Third Reich, so did the form and course of their interactions 
with National Socialism. 

For German politics, 1932 was a tumultuous year. Adolf 
Hitler’s National Socialist German Workers Party had emerged 
from obscurity to become the largest political party in Germany. 
Ironically, when German President Paul von Hindenburg a p  
pointed Hitler Reich Chancellor in January 1933, the National 
Socialists were on the way down; they had peaked the previous 
year and were struggling to hold their political movement to- 
gether. 

Hitler had been helped into power by an intriguing circle of 
industrialists, aristocrats, and senior military officers who hoped 
to use the National Socialist leader for their own ends. Hitler 
proved to be the more skillful politician and exploited the collabo- 
ration of Germany’s old elites to help his radical, racist, and ruth- 
less movement eliminate step-by-step all opposition during the 
first few years of the Third Reich. The old elites retained a little 
autonomy until the eve of World War II, when Hitler purged the 
Army leadership. Personal scandals were exploited or manufac- 
tured for Field Marshall von Blomberg and Army Commander-in- 
Chief General von Fritsch, two officers who had expressed concern 
that Germany was not yet ready to fight. They were eased out of 
their posts and replaced by more pliable men. In addition, fourteen 
senior generals were retired and forty-six others required to 
change their commands. Hitler personally took over as Com- 
mander-in-Chief of the Armed Forces.678 

Both the purge of the German civil service679 and of German 
science at the start of the Third Reich are well known.68o The 
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so-called seizure of power681 by the National Socialists dramati- 
cally and decisively affected all parts of German society, including 
science. But both scientists and historians of science have some- 
times failed to recognize that the purge of scientists was not a 
conscious National Socialist policy against science in particular 
and, at least for academics, was an automatic result of the greater 
civil service purge. 

The National Socialist leadership was hardly concerned 
enough about any particular science, or even science itself, to 
single it out for special treatment. Education in general and uni- 
versity education in particular were priorities for Germany‘s new 
rulers, but in this regard physicists were treated no differently 
from their non-scientific colleagues. 

Albert Einstein, perhaps the most famous scientist purged by 
the National Socialists, represents the exception that proves the 
rule. Hitler’s movement singled out Einstein for wrathful special 
treatment precisely because his public stature represented a real 
political threat. However, the thorough and ruthless purge of the 
civil service effectively “cleansed” the universities and state- 
funded research institutions (like the Kaiser Wilhelm Society) of 
Jewish, leftist, and other elements incompatible with the new 
Germany, thereby striking a heavy blow to all branches of German 
science. 

It is important to recognize how the National Socialist purge 
and reorganization of German society functioned, why it was 
successful, and what pattern it followed. First, Hitler and his fol- 
lowers needed and received assistance from influential members 
of Germany’s conservative elites-including scientists. Second, 
and most important for this subject, the purge was neither centrally 
planned, coordinated, nor implemented. Instead the seizure of 
power was characterized by uncoordinated and often unsolicited 
pressure from National Socialist rank-and-file party members and 
SA. This violent and often unsolicited pressure was then exploited 
by the National Socialist authorities to eliminate all opposition.682 

Such unsolicited, yet often welcome, attacks from below by 
the masses making up the basis of Hitler’s movement were often 
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subsequently used by the National Socialist government to justify 
further repression from above by blaming the victims for inciting 
the violence.683 But since the National Socialist leadership also 
wished to present an image of a peaceful, orderly society under 
their control, such ”revolution from below” eventually became 
counterproductive. On 6 July 1933 Hitler publicly called for ”evo- 
lution, not revolution,” a thinly veiled threat to his own follow- 
ers.6&p When the SA leadership persisted in its calls for a “second 
revolution” which would have benefited in particular the lower 
levels of the National Socialist movement, Hitler purged his own 
movement. 

In the summer of 1934 German President Otto von Hinden- 
burg, one of the few remaining checks on Hitler’s government, was 
dying. Hitler intended to merge the office of president into his own 
position of Chancellor, but that required the blessing of the Armed 
Forces, the only remaining part of the Geman state which could 
launch a putsch against him. The A m y  feared the SA, and with 
good reason. Its leadership wanted to turn the SA into a political 
army and to absorb the armed forces in the process. The SS was 
also involved, because it technically was still a subsidiary of the 
SA and wanted greater independence. Pressure on Hitler from the 
Army leadership and the SS finally forced his hand. On 30 June 
Hitler personally supervised the arrest of Emst Rohm and the 
majority of the SA leadership. Most were subsequently murdered 
by the SS with A m y  logistical support. This bloody ”night of the 
long knives” permanently silenced calls for a second revol~tion.6~~ 

The nazification of German science in general and physics in 
particular followed this SA model and its four stages, although 
recalcitrant scientists were disciplined, not murdered: (1) revolu- 
tion from below, uncoordinated and unsolicited attacks in the 
name of National Socialism; (2) evolution, not revolution, the 
National Socialist government orders that henceforth all change 
will be directed by the responsible authorities or occur through 
official channels; (3) second revolution, the National Socialist rank- 
and-file nevertheless continues its agitation; and (4) finally the 
National Socialist revolution devouring its own children, purging 

8 189 

or disciplining its undisciplined followers.686 The physics equiva- 
lent of the SA was the Deutsche Physik movement, which called for 
a more “Aryan” and less ”Jewish” science.687 

The followers of Lenard and Stark wanted to achieve a sec- 
ond revolution in Geman physics which would go beyond the 
initial purge of the civil service and would ensure that they would 
henceforth receive the best university appointments. Their 
weapon was a very effective campaign of character assassination. 
However, by 1936 Stark and his allies were beginning to get in the 
way of other, more influential forces within the National Socialist 
movement, including officials within the Ministry of Education 
and the leadership of the SS. 

Deufsche Physik was first opposed and then neutralized by 
other and stronger parts of the National Socialist movement be- 
cause the long-standing goals of the former conflicted with the new 
ambitions of the latter. In contrast to the scientifically sterile 
Deutsche Physik, the established physics community could and did 
effectively contribute to rearmament and the war effort by training 
scientists, engineers, and technicians for the armament industry as 
well as developing new weapons and industrial processes. 

This increase in German military strength and initial military 
successes in turn increased public support for the Third Reich and 
facilitated the most extreme and murderous National Socialist 
policies: the creation of a racially pure society in Germany; cultural 
imperialism; geographic expansion through military aggression; 
and finally genocide. Although the Deutsche Physik movement 
failed in its efforts to make German physics more National Socialist 
by attacking modem physics and certain physicists, ironically the 
successful struggle by the established physics community against 
Deutsche Physik and the consequential collaboration with the Na- 
tional Socialist state it entailed did. 

Why was German physics nazified in this way? The adher- 
ents of Deutsche Physik simply tried to expand their influence 
within the German physics community any way they could, and 
initially their strategy appeared successful. The established Ger- 
man physics community could easily find influential and sympa- 
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thetic patrons within the sometimes chaotic and contradictory 
political structure of the Third Reich. This support was sometimes 
given for reasons of principle, sometimes as a cynical, tactical 
stance within the shifting politics of the National Socialist state, but 
no matter why these patrons chose to side against Deutsche Physik, 
some of them were in a very strong position to do so. 

But why did the overwhelming majority of German physi- 
cists ally themselves with, or submit themselves to forces within 
the Third Reich and portions of National Socialist policy? Obvi- 
ously because when compared to the ideological threat repre- 
sented by Deutsche Physik, this course seemed less objectionable 
because it would provide more professional autonomy. However, 
this apparent gain in autonomy was misleading. The established 
physics community had rid itself of Deufsche Physik, but now had 
to demonstrate both loyalty and usefulness to the Third Reich. One 
of the most controversial and potentially dangerous collaborations 
between German physicists and the National Socialist state was 
the uranium project, research into the military and economic ap- 
plications of nuclear fission. 

m m m 
Nuclear Fission (November 2938-August 1939) Otto Hahn 

and Fritz Strassmann, two chemists working at the Berlin Kaiser 
Wilhelm Institute for Chemistry, made a discovery in late 1938 
which, in time, changed the world. When they bombarded ura- 
nium, the heaviest natural element, with neutrons (nuclear parti- 
cles without charge but with mass) they found barium, an element 
half the mass of uranium. Their Jewish physicist colleague Lise 
Meitner helped make the initial discovery possible, but had fled 
Germany earlier in 1938 after the Third Reich had absorbed Aus- 
tria, which ended the protection her Austrian passport had once 
provided. 

When news of Hahn’s and Strassmann’s striking result 
reached Meitner in Sweden, she encouraged her former colleagues. 
When she subsequently met her physicist nephew Otto Frisch in 
Denmark, they solved the riddle together: the uranium nucleus 
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had split in two like a liquid drop. Although Frisch and Meitner 
were among the first scientists to extend the Berlin results, it is 
perhaps more significant and important that so many different 
researchers in different countries carried out the same experi- 
ments, achieved the same results, and came to the same conclu- 
sions: when uranium nuclei split, they released both energy and 
more neutrons. 

Scientists around the world took up this research immedi- 
ately and raced to be the first to explain, expand, and apply this 
phenomenon. Personal and professional ambition as well as the 
obvious potential of nuclear fission ensured that long before sci- 
entists began withholding their results in the shadow of World 
War II, their publications had already demonstrated that uranium 
fission released great amounts of energy as well as enough neu- 
trons to make possible energy-producing and exponentially in- 

! creasing nuclear fission chain reactions. 
It was only a very short step from these results to the realiza- 

‘ tion that nuclear fission had consequential economic and military 
applications: a controlled chain reaction could be used to generate 
electricity; an uncontrolled chain reaction would represent a pow- 

; erful new explosive. Scientists went to the responsible military 
’ authorities in almost every country and passed on the same mes- 

sage, that it might be possible to harness nuclear fission both as 
nuclear explosives of hitherto unknown power and as nuclear 

: energy. They noted that enemy countries were probably already 
‘ working on uranium; the government had to support a research : program in order to determine whether nuclear weapons could be 
’ built, how they would be built, and whether they should be built. 

Even though researchers throughout Europe and North 
r ; America went to their governments with this same message, his- 

torians and scientists who have studied ”Hitler’s Bomb” have 
! often distinguished between the German scientists who enlight- 

ened their military and their colleagues in other countries who did 
the same. While American, French, and British scientists are 
praised for these efforts, their German counterparts are criticized. 
Indeed, this distinction plays an important role in the persistent 
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Schumann’s negative decision on nuclear weapons can be 
better understood when it is compared with his previous decision 
in 1939 to support the rocket research of Walter Domberger and 
Wernher von Braun. When Schumann asked the nuclear scientists 
whether atom bombs could be manufactured in time to help win 
the war, they responded that nuclear weapons were certainly 
possible in principle, but in practice they would require such huge 
investments in manpower and resources that they were irrelevant 
to the conflict Germany was fighting. 

In other words, the German uranium scientists never pushed 
nuclear energy or weapons. Moreover, their caution was very 
prudent. It was dangerous in the Third Reich to promise what 
could not be delivered. In contrast, when Schumann asked von 
Braun and his colleagues whether rockets could influence the 
outcome of the war, they merely replied that if the authorities 
would give them enough support, they would succeed.689 

The different decisions reached in Berlin and Washington 
had corresponding consequences. The Germans pushed the rocket 
project to murderous extremes, using slave labor drawn from 
Soviet prisoners of war and concentration camp inmates. They 
swallowed up huge resources on the scale of what the Americans 
invested in the Manhattan Project, which was used ruthlessly if 
ineffectively against civilians in Belgium and England. The rockets 
caused terror, but were so inaccurate that they were a strategic 
failure and a waste of resources. Rockets became an effective 
weapon only after their accuracy was improved and they were 
coupled with nuclear weap0ns.6~~ 

Similarly, although the nuclear research programs in Amer- 
ica and Germany had been comparable up to January 1942, this 
situation quickly changed. Between January and June 1942, the 
Americans made the huge and obviously necessary investments of 
manpower, money, and materials and set off on the road to the 
atom bomb; the Germans did not. By the summer of 1942 the 
Americans had accomplished what the Germans had almost, but 
not quite achieved by the end of the war: a nuclear reactor which 
could sustain an energy-producing nuclear fission chain reaction 

..-.I.~_ .~ rs:.>,~rs=.pid 
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and the complete isotope separation of a tiny amount of uranium; 
in other words, the manufacture of a very small amount of nuclear 
explosives. 

But this stark contrast between the German and Allied 
achievements should not obscure the fact that the German re- 
searchers simply carried on with their research at the laboratory 
level and continued to investigate all possible applications of 
nuclear fission, including military uses. In particular, despite the 
claims to the contrary made by Heisenberg and others after the 
war, the responsible authorities never made a decision or gave a 
command henceforth to research and develop only the ”peaceful” 
applications of nuclear fission and make it useful for human- 
kind.691 Instead Schumann made a ”non-decision.” The research 
would not be shifted up to the level obviously necessary for the 
wartime manufacture of nuclear weapons, but the research pro- 
gram would also continue without change or interruption. Every- 
one agreed that the great future potential of nuclear fission 
justified further research, even if it would not decide the war. 

Heisenberg’s postwar claims that he and his colleagues had 
kept control of the research in their hands were either disingenu- 
ous or at best naive.692 There is one compelling explanation why 
Heisenberg and some of his colleagues chose to exaggerate and 
misrepresent the amount of influence they held over the German 
uranium project: before they could claim that they had resisted 
Hitler by denying him nuclear weapons, they first had to convince 
their listeners that they had been in control. 

a a a3 

The War Is Lost (November 1942-April 1945) The Ger- 
man catastrophe at Stalingrad decisively altered the German posi- 
tion yet again and simultaneously began the period of wonder 
weapons. German forces had captured Stalingrad with a great deal 
of effort, but were soon put on the defensive when the Red Army 
counterattacked and encircled the city. Although the German 
forces could have broken out, Hitler ordered them to stay and 
fight. After his men suffered a high rate of casualties, the German 
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commander nevertheless surrendered and took his remaining men 
into Soviet captivity. Very few of them ever returned to Ger- 
m a n ~ . ~ ~ ~  

The surrender of the German forces shattered the myth of 
Hitler's infallibility. Perhaps most important, Josef Goebbels' 
propaganda machine, which had continued to claim that the con- 
flict was going well, was forced to announce the "hero's death of 
hundreds of thousands of troops and suffered an irreparable loss 
of credibility. After Stalingrad the first real doubts about the out- 
come of the war took root in the German population, and most 
probably also among German scientists. These doubts were starkly 
reinforced by the continual deterioration of the war, as the front 
receded and the Allied bombing of Germany began in earnest. 

The worse the war became, the louder and more desperate 
the search for wonder weapons which could turn the apparent 
defeat into sudden victory. Ironically, applied nuclear fission was 
one of the few recent scientific discoveries that were not consid- 
ered. That possibility had already been investigated and dis- 
carded. Despite the ever-worsening state of the war, the bombing 
attacks that destroyed their institutes and threatened their lives, 
etc., the uranium scientists continued working with ever greater, 
if not desperate efforts. 

There was no hint of defeatism, rather an enhanced determi- 
nation to reach their relatively modest goals: building a nuclear 
reactor which could sustain a controlled chain reaction, and sepa- 
rating out small amounts of uranium isotope 235, a nuclear explo- 
sive. Ironically, the German scientists involved with uranium 
assumed that they were ahead of their rivals in other countries in 
the race to harness nuclear fission. For them reaching their goal 
was also being thefirsf to do so, an accomplishment which would 
have obvious professional rewards, no matter who won the war. 

Moreover, the very goals of the German uranium project 
changed over time. Once Army Ordnance had effectively frozen 
the program at the laboratory level, the progress of the research 
was limited by the immediate effects of the war: scientists were 
called up; laboratories were destroyed by bombs; materials and 

apparatus were in short supply or unavailable; and the scientists 
were forced to evacuate from the larger German cities to the 
relatively peaceful countryside. From the fall of Stalingrad to the 
end of the war the modest goal of the uranium project was to build 
a nuclear reactor which could sustain a nuclear fission chain reac- 
tion for a significant amount of time and to achieve the complete 
separation of at least tiny amounts of the uranium isotopes. 

The threat of impending doom also provoked a perhaps 
natural human reaction among the scientists to lower their heads 
and bury themselves in their research. The closer the bombs and 
fronts came, the harder these scientists worked. By now none of 
them believed that their work could bring a German victory, 
although a few administrators did flirt with disaster by dangling 
such prospects before prospective patrons in the National Social- 
ist state. Thus work on applied nuclear fission in Germany had 
none of the moral overtones which appeared in the United States 
after the successful atom bomb test in the New Mexico desert 
and everywhere else after the attack on Hiroshima. Moreover, 
the postwar claims by Heisenberg and others, that this moral 

t question dominated their thinking during the war, also do not 
1 ring true.694 

But it is not enough merely to investigate the scientists' mo- 
tives. Why was the National Socialist leadership willing to con- 
tinue to support their work? For years, many of the uranium 
scientists, together with allies in industry and the Armed Forces, 
had tirelessly stressed with considerable success the military im- 

'' portance of modern physics in general and of nuclear fission in 
.I particular. Some of the scientists did begin to downplay nuclear 

weapons in the last years of the war, during the desperate search 
I for wonder weapons, but the various military and governmental 
' officials had hardly forgotten their earlier lesson. The National 
I Socialist state and Armed Forces were more than willing to encour- 

age the uranium project-so long as it did not interfere with the 
! t. war effort-because they recognized that such powerful new 

weapons would be very useful after the war. 1 
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Hc d Hc 

Purgato y (April 1945-1953) The unconditional German 
surrender in May 1945 was followed by the occupation of Germany 
by the four victorious powers: Britain, France, the Soviet Union, 
and the United States. This postwar period is very important for 
an understanding of the interaction between German science and 
National Socialism because the manner in which German scientists 
now dealt with Hitler’s legacy reveals a great deal about how these 
scientists had perceived their work during the Third Reich. Al- 
though most scientists were happy that the war was finally over, 
they were ambivalent about what lay ahead. The Allies’ an- 
nouncement that they would strictly control scientific research and 
both denazify and demilitarize Germany threatened the scientists’ 
future. 

Hc Hc Hc 

Denazification The military effort against Germany had 
been portrayed during World War I1 as a struggle against the evil 
of National Socialism. But after the fall of the Third Reich, the 
victorious allies could only agree on their intention to purge public 
life entirely of National Socialist influence. From the very begin- 
ning the four powers’ fundamentally distinct perceptions of the 
causes and supporters of National Socialism created grave differ- 
ences with regard to the timing and scope of dena~ification.~~~ In 
the Soviet zone denazification played an important role in the 
construction of a new social order based on the Soviet model. In 
the western zones denazification was essentially restricted to a 
comprehensive political purge of personnel and left the economic 
sphere basically untouched. Finally, whereas denazification was a 
pillar of American occupation policy, it was much less important 
for the more pragmatic British and the French. 

The occupying forces initially ran the denazification them- 
selves, often with catastrophic consequences for public adminis- 
tration and the economy. Mere membership in the NSDAP or an 
ancillary organization could be grounds for dismissal pending 
denazification, a policy which had the predictable effect of forcing 
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solidarity in the face of this blanket threat-including among 
scientists. However, denazification was quickly turned over to the 
Germans themselves, both in order to save money and because 
only Germans were in a position to make the necessary differenti- 
ated judgments of conduct under National Socialism. Denazifica- 
tion was now recast as a judgment of personal responsibility, not 
mere membership in a political organization, and was transformed 
into a ”Factory for Fellow Travelers.”696 

When the four powers decided to wrap up denazification by 
early 1948, only part of the German population had been investi- 
gated. Many entrepreneurs, bureaucrats, and professionals were 
temporarily exempted from the process in order to facilitate the 
reconstruction of Germany. Other individuals with money or in- 
fluence managed to have their cases delayed or appealed. De- 
nazification was thus effectivdy stopped at a point where most of 
the ”little Nazis” had been through the process, but the big fish 
escaped relatively unscathed. In retrospect, denazification seems 
to have been doomed to failure. Without the agreement and coop- 
eration of the Germans, a political purge like denazification could 
be administratively ordered from above, but not effectively carried 

Of course, this statement holds just as well for the purge of 
German society by the National Socialists. 

Since the western zones were on their way to becoming 
democracies, their politicians had to cater to the majority will, 
which was hardly enthusiastic about denazification or self-critical 
with regard to conduct during the Third Reich. The universities 
and research institutes were burdened with anti-democratic ele- 
ments which long outlived National Socialism. This ideological 
baggage was a serious problem, for democracy can hardly work 
well when a large portion of those voting are essentially anti- 
democratic. 

Perhaps the fundamental question is the meaning of denazi- 
fication: did the allies intend to neutralize the threat of a National 
Socialist revival, or to punish previous conduct? In any case, 
scientists and in particular physicists were nothing special in this 
regard. Just like scientists had been subjected to the 1933 National 
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Socialist purge because they were part of the civil service, if they 
wanted an academic career after the war, then they had to endure 
the general denazification of the universities. 

The denazification which began in 1945 was as much of a 
political purge as was the nazification that had started in 1933. No 
one asked in 1945 whether these scientists were good physicists or 
qualified teachers: they were judged by poIificaZ criteria. Far fewer 
physicists were purged after 1945 than 1933. There was a severe 
shortage of physicists in Germany after World War 11, so that 
pragmatism is one part of the explanation. This difference is also 
due in part to the fact that the dismissals and expulsions of 1933 
were sometimes racial in nature, a criterion not employed after 
1945. But this factor does not suffice to explain the stark contrast 
between 1933 and 1945. 

Apologia can help illuminate this process. According to the 
usual postwar party line of the established German physics com- 
munity, German physics remained apolitical during the Third 
Reich but had fallen behind American science because the National 
Socialists had ruined German science. However, there was a con- 
tradiction here, for the same scientists also asserted that the Ger- 
man physicists who were in place after the dust of denazification 
had settled were of high quality. Obviously if the National Social- 
ists ruined physics, then some of the many physics professors who 
began their careers after 1933 and held positions after 1949 should 
be incompetent political appointees. Conversely, if the postwar 
physics community was of such high quality, then how could the 
Third Reich have ruined German physics? 

In fact, when attrition due to aging and the postwar employ- 
ment of physicists by the victorious powers are taken into account, 
the very small group of physicists purged after 1945 is practically 
equivalent to the equally small number of former adherents of 
Deutsche Physik. It is no surprise that denazification barely touched 
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A crucial portion of the new party line ran as follows: the 
physicists who had rejected Deutsche Physik, almost no matter what 
else they had done during the Third Reich, were now practically 
portrayed as resistance fighters; while the former supporters of 
Deufsche Physik, almost no matter what else they had done under 
Hitler, were branded "Nazis." But the latter were hardly the only 
physicists who had collaborated with National Socialism. 

The political charges levied against the former followers of 
Lenard and Stark were usually accompanied by often unfair criti- 
cism of their scientific ability. In fact, although they were certainly 
not the best German physicists, they were also not all incompe- 
tents. Thus the final piece of postwar apologia fell into place. 
Whereas the competent and talented "real" physicists had resisted 
Deutsche Physik and thereby Hitler, only the followers of Lenard 
and Stark, who hardly deserved the name of scientist, had served 

After the war the former followers of Lenard and Stark 
naturally tried to defend themselves when attacked and to avoid 
part or all of the punishment headed their way. They hoped to hold 

' National Socialism. 

on to their positions and pensions, and to avoid fines or,-in the most 
extreme cases, imprisonment. The occupying powers in turn were 
most interested in the utilitarian value of German physics, not in 
denazification. Just like influential actors in the National Socialist 
state had sided with modern physics because it promised to further 
their political and military goals, the occupying powers chose to 
back the same scientists because they might be able to help win the 
Cold War. 

But why did the established physics community consciously 
create and consequently use Deutsche Physik as a scapegoat? 
Heisenberg, who had never joined a National Socialist organiza- 
tion and in postwar Germany enjoyed the status of a "victim of the 
Nazis," had a great deal of influence as the author of "whitewash 

physics-it barely touched almost everything-but that in no way certificates," written testimonials designed to help an individual 
explains why only Deutsche Physik was purged. No other subset of pass unscathed through the process of denazification. Heisenberg, 
German physicists, including former SS physicists, was punished for instance, helped the convinced National Socialist physicist 
so thoroughly and zealously. Pascual Jordan698 and the SS physicist Johannes J u i l f ~ ~ ~ ~  receive 



stricted to the Deutsche Physik, they tacitly asserted that their-pro- 
fession was inherently apolitical and a trustworthy servant worthy 
of generous support. 

Fd d d 

Demilitarization When the occupying powers called for 
denazification, it was in the context of denazification and demili- 
tarization. Physics and science had certainly been militarized dur- 
ing the Third Reich, indeed this transformation was an inevitable 
consequence of the strategy the established physics community 
had employed in order to defeat Deutsche Physik. However, Ger- 
man demilitarization proved just as ambiguous as denazification. 
Did the allies intend to neutralize German militarism or to punish 
previous militarism? To stop all German contributions to milita- 
rism or to demilitarize the German nation? 

The demilitarization of German science was fundamentally 
and perhaps inevitably hypocritical?01 Each of the four victorious 
powers hunted down German scientists and engineers as intellec- 
tual reparations. The Soviets called their researchers ”specialists,” 
a fitting name which underscored how the former allies perceived 
and treated their former enemies. The armorers of the National 
Socialists were now judged by what they could do for their new 
employers, not for what they had done for Hitler. 

German specialists contributed sigruficantly to the postwar 
science of all four victorious powers, although these countries have 
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only grudgingly acknowledged that Germans worked for them, let 
alone that these specialists played an important role. Work for a 
foreign power obviously had its disadvantages, especially if it was 
coerced, but these researchers benefited as well. Their working 
conditions and compensation were relatively good, they could 
continue their work at a time when such research was often banned 
in Germany, and they did not have to go through denazification 
or justify their past political conduct. 

Denazification and demilitarization had an important effect 
on German science, but not necessarily what had been intended. 
After World War I1 the victorious powers as well as the two new 
German states were in complete agreement with their scientists. 
If physics was useful, and what is more useful than powerful 
new weaponry, then physicists would be used. Physicists were 
seen first and foremost as tools, and tools do not need to be 
denazified or demilitarized. Physics in both the East and the West 
was materially rebuilt in order to serve one of the two sides in 
the Cold War, By the fifties, German physics in general was a 
solid and well-integrated, if subordinate part of the international 
scientific community. 

Nazification and militarization had an unforeseen long-term 
effect on German science: it provided a push towards the ”Big 
Science” so typical of the post-World War I1 period. Academic 
scientists were compelled to work in interdisciplinary research 
teams and closely with the government, the Armed Forces, and 
German industry. On the other, more negative side, a generation 
of physicists had been lost through the neglect and politicization 
of the education system as well as the terrible war. Science also 
suffered during the destructive chaos at the end of the war and 
immediate postwar period. 

The overwhelming majority of scientists passed through de- 
nazification unscathed, but with the need to justify their previous 
work under Hitler. The denazification and demilitarization of 
German scientists and engineers had a profound effect on their 
self-image and postwar myths. Service for a victorious power- 
whether voluntary or not-retrospectively justified previous work 

I 



Why didn't Hitler get the bomb? Traditionally this question has 
been answered by scientists and historians alike in a 
black-or-white fashion. Either the team of German scientists were 
incompetent National Socialist collaborators or they had resisted 
Hitler by denying him nuclear weapons. Both claims are 
problematic. Once again, the truth lies somewhere in the middle. 

One of the most controversial parts of the history of "Hitler's 
Bomb"703 is the long-running debate over the mysterious and 
elusive "Operation Epsilon" recordings. These conversations, 
which have only recently been released, were recorded immedi- 
ately after the war and without the knowledge of ten German 
scientists detained after the war at Farm Hall, an English country 
house near Cambridge?04 General Leslie Groves' Now It Can Be 
Told, the immodest memoirs of the former head of the American 

1 atom bomb project, revealed in 1962 that the conversations of the 
: Farm Hall scientists had been recorded, and that transcripts of 

these conversations existed.705 But Groves provided only brief 
i PxrPrnts from the transcripts. In retrospect, the naturalized Ameri- 

9 

207 



208 The Crucible of Farm Hall 

Farm Hall, 1945. (From the National Archives and Records Services.) 

can physicist Samuel Goudsmit apparently used the Operation 
Epsilon report when writing his 1947 book AZSOS.'~~ 

Samuel Goudsmit and the Alsos Mission came to Germany 
in the wake of the advancing Allied armies in order to determine 
and neutralize the threat of German nuclear weapons. When the 
investigation was finished, the Alsos Mission had seized or de- 
stroyed most of the material and scientific reports it found and 
arrested ten German scientists: Erich Bagge, K ~ w t  Diebner, Walther 
Gerlach, Otto Hahn, Paul Harteck, Werner Heisenberg, Horst 
Korsching, Max von Laue, Carl Friedrich von Weizsacker, and Karl 
Wirtz. They were brought to Farm Hall after brief stops in France 
and Belgium. 

Since all but one of these scientists had been active in the 
German uranium project, they rightly assumed that they had been 
arrested because of their research. Ironically, they also falsely 
assumed that they were ahead of the Allies. Two concerns preoc- 
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cupied the guests: they were troubled by their inability to commu- 
nicate with the families they had been forced to leave behind and 
they had no idea when or if they could go home. 

In time, the Farm Hall detainees also confronted themselves 
with five fundamental questions: 

1. Was I a "Nazi"? 
2. Did we know how to make atom bombs? 
3. Could Germany under National Socialism have produced 

4. Did we want to make atom bombs? 
5. What about our future? 

nuclear weapons? 
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Otto Hahn, 1945 at Farm Hall. (From the National Archives and Records Services.) . w&er Gerlach, 1945 at Farm Hall. (From the National Archives and Records 
Services.) 

National Socialist ~rganization.~'~ Diebner, a civil servant in Army 
Ordnance, had held far more responsibility than his younger col- 
league Bagge, so that it was no surprise that he acted defensively 
at Farm Hall. 

First, Diebner said that he only stayed in the Party because if 
Germany had won the war, then only NSDAP members would 
have been given good jobs. Next he argued that he had suffered 
under National Socialism. He had never voted for Hitler during 

the Weimar Republic. In 1933 he became a Freemason in opposi- 
tion to National Socialism. Once this information became known, 
Diebner claimed, he had experienced difficulties, at the university 
institute he was affiliated with and at Army Ordnance, where his 
promotion to civil servant was delayed. Furthermore, Diebner 
claimed that he had prevented the German looting of the physics 
institute in Copenhagen7o8 and the arrest of Norwegian colleagues 

~~~ ~ 
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during the war, thereby tacitly coupling the responsibility he had 
as a Party member in Army Ordnance with the ability to restrain 
National Socialist excesses.7o9 

Diebner’s colleagues at Farm Hall were not so under- 
standing. Otto Hahn pointedly remarked that being in the NSDAF’ 
had not done him any harm. When the scientists subsequently 
were considering drafting a written statement which would claim 
that their group had taken an “anti-Nazi” stance during the Third 
Reich, both Walther Gerlach-one of Diebner’s few defenders- 
and Werner Heisenberg said that they could not conscientiously 
sign any such statement if Diebner had signed it as well. Diebner 
himself had no illusions about his future. He feared that when he 
returned to Germany, everybody would label him a Party mem- 
ber.710 

For his part, Erich Bagge argued that he and the rest of the 
young assistants had been pressured into joining the University 
Stormtroopers, and that he had entered the NSDAP unknowingly. 
When someone asked his mother in the autumn of 1936 whether 
Bagge had wanted to join, she thought that it was a good thing and 
sent in his name. A few months later Bagge received his Party book 
which falsely said that he had been in the Party since 1 May 1935 
and had sworn an oath to Adolf Hitler.711 

Bagge generally was treated much more sympathetically by 
his colleagues than was Diebner. Heisenberg explained to a visit- 
ing English colleague and friend that Bagge had come from a 
proletarian family, which was one of the reasons why he joined the 
NSDAP, but that Bagge had never been a ”fanatical Nazi.” How- 
ever, Gerlach rejected the suggestion that anyone had to join the 
Party, thereby stirring up considerable animosity. Once Gerlach 
had left the room, Bagge remarked that Gerlach had been protected 
from political attacks because he knew Goring personally and had 
a brother in the SS. Indeed Gerlach’s jailers believed that he was 
particularly concerned to distance himself from National Social- 
ism. Perhaps, they speculated, he had a guilty conscience.712 

But there was more to being a “Nazi” than Party member- 
ship. The British wardens detected the lingering effect of National 
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Socialist ideology. Bagge expressed grave concern at the fact that 
Moroccan French soldiers had been billeted in his house. Bagge 
was not alone. When the detainees were lent a copy of Life maga- 
zine containing articles on the atom bomb and a number of photo- 
graphs of scientists, von Weizsacker remarked that of course they 
were mostly German, even though this statement was in fact 
untrue. The British commander reacted by reporting the conceit of 
the Germans who, with the possible exception of von Laue, still 
believed in the Master Race.713 

Finally, the scientists expressed very different opinions about 
the worst excesses of the National Socialists. Bagge argued that if 
the Germans had put people in concentration camps during the 
war-he did not do it, knew nothing about it, and always con- 
demned it when he heard about it-and if Hitler had ordered a few 
atrocities in concentration camps during the last few years of the 
conflict, then these excesses had occurred under the stress of war. 
In contrast, Karl Wirtz stated flatly that he and his countrymen had 
done unprecedented things. In Poland Jews were murdered. The 
SS also drove to a girls’ school, Wirtz added, fetched out the top 
class and shot them simply because the Polish intelligentsia was to 
be wiped out. Just imagine, he asked his colleagues, if the Allies 
had arrived in Hechingen, the small town where Wirtz‘s institute 
had been evacuated during the last years of the war, driven to a 
girls’ school and shot all the girls! That’s what “we“ Germans had 
done, he said.714 

Perhaps the most interesting aspect of this moral question, 
who was a ”Nazi”? is that this discussion practically vanished once 
these scientists heard the news of Hiroshima. Other questions now 
preoccupied their minds. 

B B B 

Did We Know How to Make Atom Bombs? When Goudsmit 
(and the others who have subsequently taken up his arguments) 
asserted after the war that Heisenberg did not understand how an 
atom bomb there were three parts to his supposed lack 
of understanding: (1) Heisenberg had not realized that plutonium 
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Carl Friedrich von Weizsacker, 1945 at Farm Hall. (From the National Archives and 
Records Services.) 

relatively small amount of uranium 235,SO kilograms, was neces- 
sary; why was Heisenberg now saying that tons were needed? 

Heisenberg responded by saying that for the moment he 
would rather not commit himself. He did say that if the bomb had 
been made with uranium 235, then the Germans should be able to 
work out exactly how it had been done. It just depended on the 
order of magnitude, whether it was done with 50,500, or 5,000 

Karl Wirtz, 1945 at Farm Hall. (From the National Archives and Records Services.) 

kilograms of fissionable material. He went on to say that the 
Germans could at least assume that the Americans had some 
method of separating isotopes, even if the scientists at Farm Hall 
did not know what that method was.724 Heisenberg did return to 
this question of critical mass before he left Farm Hall. 

Carl Friedrich von Weizsacker and Karl Wirtz debated 
whether the Americans had used plutonium for their nuclear 
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Werner Heisenberg, 1945 at Farm Hall. (From the National Archives and Records 
Services.) 
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bomb? Heisenberg’s answer to Hahn’s question is illuminating: 
yes, he thought that the Allies would certainly need that much 
fissionable material. but auite honestlv. he told Hahn. he had never 

Hahn then asked how the bomb exploded? Heisenberg first 

fast neutron in uranium 235 to get an improbably large estimate of 
I 

i the radius of critical mass: 54 centimeters, which would mean a ton 
i of 235. But he immediately went on to say that the Allies could have 

; responded with a rough argument using the mean free path of a 
1 

done it with less, perhaps a quarter of that quantity, by using a fast 
neutron reflector or tamping around the critical mass. In 1943 the 
young German physicist Karl-Heinz Hocker had worked out the r theory for a nuclear reactor using a lattice of uranium spheres, 

i: calculating both the diffusion of fission neutrons in a spherical 

; the sphere. Moreover, it is known that Heisenberg followed 

mass of fissionable material and the probability that the surround- 
ing spherical layer of moderator would reflect neutrons back into 

Hocker’s work 
Hahn also asked Heisenberg how the Americans could have 

taken such a large bomb in an aircraft and be certain that it would 

bomb could be made in two halves, each of which would be smaller 
than the critical mass. The two halves would then be joined to- 
gether to ignite the chain rea~tion.”~ 

: 
j 

;: 
I 

, explode at the right time? His physicist colleague replied that the 

- 
In response to a subsequent question from Gerlach, Heisen- 

berg also speculated that perhaps the nuclear explosive was 
merely enriched uranium, some mixture of the isotopes 235 and 
238.734 Heisenberg was certainly aware that pure 235 would be 
better than any mixture, and in 1939 he had told Army Ordnance diate speculation as to whether this new element was element 94. 
that pure 235 was needed for such an expl~sive.”~ He was appar- This newspaper account provoked another illuminating remark 
ently so skeptical at Farm Hall that the Allies could have succeeded from Heisenberg. The Germans had not even attempted to re- 
in total uranium isotope separation that he was willing to consider search fast neutron reactions in 94 because they did not have this 
the possibility of using enriched uranium in an atom bomb-a element, and saw no prospect of being able to obtain it.736 
strategy which would not have worked. The following day the newspapers mentioned that the atom 

On 8 August 1945 the detainees read in the newspapers that bomb weighed 200 kilograms, prompting a conversation between 

P a u l H a r t e c k , 1 9 4 5 a t F a ~ H a ~ . ( F r u ~ ~ ~ u 1 r 1 u a u w 1 a 1 r + 1 c 1 u v r s a 1 ~ u n r ~ u ~ u ~ ~ r ~ v 1 ~ . r ~ . ~  

’! the Americm-had used “Pluto” in a bomb, and there was imme- 
!I 
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weight of the bomb or whether the Americans were merely trylng 
to bluff the Russians. This latest piece of information worried " 

Heisenberg, because it suggested that his estimate of critical mass ' 

was too large. He decided to take another look at the problem. 
An important part of his previous calculations was the mul- 

tiplication factor of fission neutrons: how many neutrons would 
each nuclear fission release? Heisenberg had been using a conser- 
vative multiplication factor, 1.1, the value they had observed dur- 
ing their own uranium machine experiments. When Heisenberg 
substituted a factor of 3, he found that the radius of the critical mass 
was comparable to the mean free path, roughly 4 centimeters, 
which made the critical mass considerably smaller.737 

Harteck and Heisenberg then reconsidered the possibility of 
using 94 as a nuclear explosive. Heisenberg pointed out that the 
use of 94 would mean that the American uranium machine had 
been running since 1942. Moreover, the chemical separation of 94 
from uranium would be fantastically difficult. Harteck, an accom- 
plished physical chemist, agreed with Heisenberg that it was 
highly improbable that the Allies had succeeded with 94. 

The detained scientists continued to discuss how their Allied 
colleagues had managed to manufacture an atom bomb. Eventu- 
ally Heisenberg was asked to give a lecture on the subject. Such 
talks were common at Farm Hall. The detainees entertained them- 
selves and kept busy by holding an informal series of scientific 
lectures. The presentation, which was punctuated by questions 
and lively debate, took place on 14 August 1945. By this time, 
Heisenberg asserted that they (in other words, he) understood very 
well how the atom bomb ~ o r k e d . 7 ~ ~  

Heisenberg now assumed that 2 to 2.5 neutrons were released 
per fission. He used a diffusion equation for neutron density, 
assumed that there was a neutron reflector surrounding the fis- 
sionable material, and calculated a critical radius of between 6.2 
and 13.7 centimeters for the atom bomb. Heisenberg was still 
dissatisfied, because the newspaper article claimed that the whole 
explosive mass only weighed 4 kilograms, but the sphere with a 
6.2 centimeter radius would weigh 16. 
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In his Farm Hall lecture Heisenberg went on to discuss a 
possible detonation mechanism for the bomb. Two hemispheres, 
each slightly smaller than the critical mass, would be placed in an 
iron cylinder, actually a gun barrel, such that one hemisphere 
would be shot at the other. Indeed the Hiroshima bomb did use 
such an arrangement. Finally, Heisenberg speculated on the effect 
of the nuclear blast. The first 10 meters of air surrounding the bomb 
would be brought to a white heat. The surface of the uranium 
sphere would radiate about 2,000 times brighter than the sun. It 
would be interesting, he added, to know whether the pressure of 
this visible radiation could knock down objects. 

Four days later, one of the English officers showed the de- 
tained scientists the British White Paper on the atom bomb, an 
official publication which effectively cut off all further speculation 
by the Germans on the technical aspects of Allied nuclear weap- 
o n ~ ? ~ ~  Apparently the wardens at Farm Hall were now confident 
that the Germans had revealed everything they knew about nu- 
clear weapons. Heisenberg now noted that the physics of it was 
actually very simple. It was an industrial problem and it would 
never have been possible for Germany to do anything on that 
scale?40 Thereafter the Germans spent their time worrying about 
their future and trying to get back home. 

The transcripts of Operation Epsilon also provide additional 
evidence for dismissing the postwar claims by Heisenberg and 
others that Bothe's "mistake"-he had measured the diffusion 
length of therrnal neutrons in carbon-slowed down the German 
effirt by diverting their efforts away from the use of graphite as 
neutron moderator towards heavy water.74* There is absolutely no 
mention of graphite as a moderator in the Farm Hall transcripts. 
Only after Heisenberg and others had read the official American 
publication742 on the atom bomb, and thereby learned that the 
Americans had used graphite, did they begin to use Bothe as a 
scapegoat, the one German scientist whose error had handicapped 
their efforts. In fact Army Ordnance had considered using graphite 
as a moderator, but chose heavy water because it appeared less 
e~pensive.~~3 
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Could Germany under National Socialism Have 
Produced Nuclear Weapons? It is important to separate the 
question, did the German scientists know how to make atom bombs, 
from two other questions: (1) could the Third Reich have manufac- 
tured nuclear weapons before the end of the war; and (2) did these 
scientists want to make atom bombs for the National Socialists? The 
press reports of the attack on Hiroshima and Nagasaki touched off 
a heterogeneous reaction among the scientists, a reaction which 
moreover changed over time. 

Karl Wirtz was one of the few detainees to simply and flatly 
say that he was glad that they did not have the atom bomb.749 Otto 
Hahn’s reaction was similarly unambiguous: he would have sabo- 
taged the war effort if he had been in a position to do so. When he 
was privately told the news before the rest of his colleagues, it 
shattered his composure. He told his warden that he had originally 
contemplated suicide when he realized the destructive potential of 
his discovery of nuclear fission, and that he now felt personally 
responsible for the deaths in Hiroshima. Several alcoholic drinks 
were required to calm Hahn down sufficiently to let him rejoin his 
colleagues.750 

The reaction of Walther Gerlach, who had been in charge of 
the uranium research during the last eighteen months of the war, 
was quite different. He went up to his bedroom and began to cry, 
despite the efforts of Paul Harteck and Max von Laue to comfort 
him. Gerlach’s British captors saw him acting as a defeated general 
and contemplating suicide. Hahn subsequently asked him why he 
was so upset. Was it because Germany did not make an atom bomb 
or because the Americans could do it better than the Germans?751 

Gerlach insisted that he was not in favor of inhuman weap- 
ons like the atom bomb. In fact he had been afraid of it and had not 
believed that the bomb could be made so quickly. But he was 
depressed because the Americans had demonstrated their scien- 
tific superiority. He realized during the last years of the war that 
the bomb would eventually be developed, and was determined to 
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exploit the potential of uranium for Germany’s future. Thus he told 
Colonel Geist, Minister of Armaments Albert Speer’s right-hand 
man, and Fritz Sauckel, Plenipotentiary for Labor Development, 
that he who could threaten the use of the bomb could achieve 

Heisenberg later explained to Hahn that Gerlach was taking 
the news so badly because he was the only one of the Farm Hall 
scientists who had really wanted a German victory. Although 
Gerlach had known and disapproved of the crimes of the ”Nazis,” 
he felt that he was working for Germany. Hahn replied that he, 
too, loved his country, and that as strange as it might seem, that 
was why he had hoped for her defeat.753 Gerlach himself went 
further, tacitly criticizing the Allies by arguing that, if Germany 
had had a weapon which would have won the war, then Germany 
would have been in the right and the others in the wrong. More- 
over, conditions in Germany were not now better than they would 
have been after a Hitler 

Gerlach was not the only one to criticize the Allies. Von 
Weizsacker called the American atom bomb attack on Japan mad- 
ness. Heisenberg objected that one could equally say that using 
nuclear weapons had been the quickest way to end the war, 
whereupon Hahn added that that thought was what consoled 
him?55 Wirtz was horrified by Hiroshima and argued that it was 
characteristic that the Germans had discovered nuclear fission but 

When the news of Hiroshima began to settle in, several of the 
scientists began to argue that they could not have made atom 
bombs. Von Weizsacker pointed out that, at the rate they had been 
going, they could not have succeeded during the war. Even the 
scientists involved with the research had said that it could not be 
done before the end of the Although Bagge rejected von 
Weizsacker’s comment at the time, he subsequently admitted that 
none of the scientists had forcefully pushed the 

Heisenberg put this question into the context of science pol- 
icy during the Third Reich. In the spring of 1942, when the fate of 
the uranium research was being decided, he would not have had 

anything.752 

i the Americans were the ones who used it.756 
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1954 and subsequently wrote a similar passage in his book Brighter 

i 
b 

,: than a Thousand Suns: 

It seems paradoxical that the German nuclear physicists, liv- 
ing under a saber-rattling dictatorship, obeyed the voice of 
conscience and attempted to prevent the construction of atom 
bombs, while their professional colleagues in the democra- 
cies, who had no coercion to fear, with very few exceptions 
concentrated their whole energies on production of the new 
weapon.772 

Fi3 Fi3 E3 

What about Our Future? These scientists were not most 
concerned about who among them had been "Nazis," whether 
they had known how to build or could have built a bomb, or even 
whether they had wanted to do so. Instead, they were by far most 
interested in their professional future in the postwar environment 

! they foresaw: strict control of science in Germany in general and 
of uranium research in particular, and tension if not war between 

p l the United States and the Soviet Union. 
Several of the detained scientists feared that, when they 

returned to Germany, they would be considered traitors for deny- 
ing Germany the nuclear weapons it had needed to win the war. 

! Gerlach stated flatly that they would not remain alive long there?73 
Von Weizsacker subsequently agreed that it would be a long time 

: before he and his colleagues could clear themselves in the eyes of 
; "  their own c o ~ n t r y m e n . ~ ~  But when Harteck still later expressed a 
i: similar sentiment, that the German masses would consider them 
i traitors, Heisenberg pointed out that the inevitable postwar Allied 
? control of German science would make it look as if the Germans 

were forced to continue their work under wicked Allied control 
which, he added, they would have to accept with fury and the 
gnashing of teeth." He was confident that the Allies and the 
German people would support German science. 

Any fear the Farm Hall detainees might have had of their own 
countrymen was dwarfed by the deep mistrust they felt towards 
the Soviet Union. Early on in their captivity, Kurt Diebner became 

i 

This question, whether these scientists had wanted to succeed, 
was couched more and more in terms of moral principles. Heisen- 
berg argued that, if the German scientists had been in the same 
moral position as the Americans, who felt that Hitler had to be 
defeated at all cost, then they might have succeeded. But Heisen- 
berg and his colleagues had considered Hitler a Indeed 
earlier at Farm Hall, when Heisenberg first learned of the agree- 
ment reached at the Potsdam Conference and the probable cession 
of German territory to Poland, he remarked that it would have 
been infinitely worse if Germany had won the war?67 

But Heisenberg was clearly changing his mind with regard 
to his own past intentions. In a subsequent conversation with 
Hahn they both agreed that they had never wanted to work on a 
bomb and had been pleased when it was decided to concentrate 
everything on creating a nuclear reactor?68 In fact no such decision 
was ever taken. Rather than dictating to the researchers that they 
would henceforth work on a reactor and not a bomb, Army Ord- 
nance merely decided not to boost the research up to the industrial 
level. 

This minor distortion of the historical record is important, for 
it forms a basic part of the postwar myths surrounding Hitler's 
bomb?69 Still later, after Heisenberg had seen the British White 
Paper and thus knew a great deal about how the atom bomb had 
been achieved, he stated flatly in a conversation with his old friend 
and British colleague Blackett, who was visiting Farm Hall, that 
the Germans had been interested in a kind of machine, but not a 
bomb.770 

But the most striking comment made in Farm Hall came from 
von Weizsacker, who said that history would record that the 
Americans and English made a bomb, and at the same time the 
Germans, under the Hitler regime, produced a workable nuclear 
reactor. In other words, the peaceful development of the uranium 
machine was made in Germany under the Hitler Regime, whereas 
the Americans and the English developed this ghastly weapon of 
war.771 The author Robert Jungk interviewed von Weizsacker in 
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got nuclear weapons. Instead the western Allies would probably 
use the atom bomb as a political weapon, which von Weizsacker 
agreed was good, but which also meant that there would be peace 
only until the Soviet Union had such weapons, when there was 
bound to be war. 

For Heisenberg, the Soviet threat meant that German science 
was more bound up with the Americans and British than ever 

' before; the nature of Stalin's regime meant there was no real 
possibility of switching over to the Soviets even if they wanted to 
do so.778 He suggested to Horst Korsching that a United States of 
Europe might be far better than Germany being part of the Russian 
Empire.779 Such sentiments echoed one of Heisenberg's most infa- 
mous statements during the war: the choice lay between German 
or Russian domination, and Germany would be the "lesser 

The scientists' fear of both their own countrymen and the 
Soviet Union was balanced out in part by a hope that the work they 
had done on uranium would make their collaboration an attractive 
prospect to the western powers. The Farm Hall detainees were 
very optimistic at first that their services would fetch a high price, 
but that optimism came at a time when they were fairly ignorant 
of the extent of the Allied achievement. The more they learned 
about the clear superiority of the American and British work, the 
more depressed and humble they became. 

From Gerlach's perspective, negotiations with the Allies over 
German nuclear power could have begun even before the war had 
ended. If they had had a nuclear reactor by the summer of 1944, he 
told Heisenberg, and it had been properly handled from the point 
of view of propaganda . . . But his colleague cut him off. That might 
have been a basis for negotiation, Heisenberg said, for any other 

frantic at the thought of his wife and son falling into Russian hands. German government, but not for Hitler. Heisenberg blamed Hitler 
When he finally learned that they had been saved by the westem for the fact that the discovery of nuclear fission had been taken 
Allies, he asked to go to church, apparently a rare stepn6 Otto away from Germany.781 
Hahn went out of his way to emphasize repeatedly their profound Gerlach for his part was quick to argue that his main goal 
distrust of Stalin and fear of the Soviet Union.m Von Weizsacker during the Third Reich had been to save German physics and 

German physicists, Heisenberg immediately tried to cheer up 
Gerlach by suggesting that German physics would be able to 

Horst Korsching, 1945 at Farm Hall. (From the National Archives and Records 
Services.) 
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authorities subsequently made great efforts to make Heisenberg Weizsacker in particular, that the ambivalence they had all felt 
and his colleagues as comfortable as possible in postwar Germany when faced with providing such weapons to the National Social- 
as part of their policy to use Germans to rebuild Germany.803 On 7 ' ists was the reason why they had not succeeded in making an atom 
December 1945 the official order was given for the detainees' bomb. But all too much emphasis on von Weizsacker in this regard 
return to is misplaced, for none of his colleagues was forced to accept his 

The British wardens had quite often been both amused and arguments, just as no one has been forced to believe the postwar 
exasperated by the conduct of their charges, so that it was with myths surrounding the German atom bomb. However, such "what 
considerable humor that they described how Karl Wirtz hauled if" questions have no definitive answer. No one knows or can 
down his colors. Even though they had all cursed their warden, know for certain what they would have done, least of all the scien- 
Wirtz admitted, it would be wise to stay on his good side. They did tists themselves. 
not know when they might have another use for him.805 . The final problem facing these scientists was how best to 

The ten German scientists imprisoned at Farm Hall neither ensure a bright professional future. Here the Farm Hall recordings 
collaborated to build nuclear weapons for Hitler nor resisted him. show their true value, for these transcripts of overheard conversa- 
The Farm Hall recordings provide unprecedented insight into how tions make clear that what these scientists felt they needed most 
these German scientists dealt with the horrific revelations caused were myths. Fundamental portions of the postwar apologia were 
by the fall of National Socialism and the bombing of Hiroshima. all forged in the psychological crucible of Farm Hall. This included 
At first the scientists asked themselves whether they were "Nazis," the myth that Gerlach and others had worked on nuclear weapons 
and decided that the answer was no. The one possible exception, merely in order to save German physics and free science; that it 
Kurt Diebner, was redefined as more of an administrator than a was Heisenberg's experience during the Third Reich that had 
scientist.806 In fact, none of these scientists were convinced Na- taught him that scientists had to play an active role in politics; and 
tional Socialists, but they all made concessions to the Third Reich. most strikingly, that in 1941 Heisenberg and von Weizsacker had 
In short, their conduct places them all in the gray areas somewhere been striving to create an international cooperation (if not technoc- 
between "Nazi" and "anti-Nazi." racy) of physicists to control nuclear power and save the world 

was answered with a resounding yes. Any arguments that Ger- 
many could not have created nuclear weapons were based on 
limitations of the war economy or failure by the National Socialist 
leadership, not the individual expertise of the detained scientists, 
Indeed few of the Farm Hall scientists were even willing to follow 
Horst Korsching's lead and flatly state that their American col- 
leagues had been s~perior.8~'The German uranium scientists were 
indeed competent, even if their achievement appears modest when 
compared to the Manhattan Project. 

made atom bombs for Hitler to use, had no clearcut answer at first. 
Instead a consensus was gradually built up, by Carl Friedrich von 

The second question, were the German scientists competent, from nuclear weapons. 

The third question, would these Germans scientists have : 
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remained apolitical, which fitted his implicit argument that most 
scientists-American and German-were impartial, trustworthy 

Heisenberg arbitrarily and unfairly labeled a few scientists as 
politicized incompetents as well-although Goudsmit and 
Heisenberg disagreed over exactly who fell into this category-in 
order to place all blame and responsibility on their shoulders for 
the ideological perversion of German physics. According to 
Heisenberg, the followers of Lenard and Stark were the culprits. 
Thus the great majority of German physicists who had rejected 
Deutsche Physik were competent, had acted responsibly during the 
Third Reich, and should not be disciplined further. The few incom- 
petent "Nazi" scientists had already been ostracized by the Ger- 
man physics community and punished. This apologia was the 
scientific version of a general theme running throughout the de- 
nazification and reeducation of Germans in general after 1945. 
Many Germans hastened to place all blame and responsibility on 
a very small number of dead or already prosecuted individuals, so 
that the rest of the German people could get on with their lives and 
avoid any further punishment. 

Both the apologetic and polemic theses were products of their 
times. Heisenberg's mythical attempts to forestall nuclear weap- 
ons and keep them out of the hands of Adolf Hitler became a 
symbol for the resistance of German scientists and science against 
National Socialism. In particular, this type of analysis cannot be 
limited to Heisenberg, von Weizsacker, and their intimate circle. 
Although the apologetic thesis was perhaps the creation of only a 
few scientists, once it had been publicized, many other German 
scientists embraced it as gospel, indeed with the fervor of the 
newly converted. 

In America, scientists and especially physicists were engaged 
in an important debate during the postwar years over the future 
of nuclear research in the United States, that is, whether there 
should be civilian or military control. Goudsmit's use of the Ger- 
man uranium project as an example of secrecy ruining science was 
meant to play a role in this debate. By using a distorted interpre- 
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tation of the scientific and technical shortcomings of the German 
effort and contrasting it with the successful American project, 
Goudsmit implied that future American science might fail just as 
miserably as he claimed Heisenberg and his colleagues had if 
restrictive controls were placed on postwar nuclear research. In 
fact, this motivation may well have been more important to 
Goudsmit than his understandable rancor toward Germans. 

The connection between the apologetic and polemic theses 
was grounded in a common desire to portray science as apolitical. 
Scientists try hard to assert their immunity from political influence 
and the objectivity of their profession. Both of these theses have 
remained influential and virulent to the present day precisely 
because of the black-and-white portrayals by Goudsmit on one 
hand and Heisenberg and von Weizsacker on the other. A complex 
situation was thereby simplified and distorted such that it could 
be brought before a much larger, lay audience, which was exactly 
what the best-selling author Robert Jungk did. 

Q Q Q 

Probation (1953-1957) In 1953 West Germany regained its 
sovereignty over scientific research. The door was now open to 
nuclear R and D and neither the government nor Germany's 
scientists wasted any time in making ambitious plans to catch up 
with the rest of the industrialized world. The continuing contro- 
versy surrounding the German atom bomb must be seen in this 
context, for the specter of National Socialist nuclear weapons cast 
a long shadow over any West German ambitions to develop the 
economic or military applications of nuclear fission. Scientists like 
Heisenberg and von Weizsacker faced a dilemma: how to generate 
generous public support for West German nuclear research with- 
out stirring up the ghost of "Hitler's bomb"? Two mutually rein- 
forcing publications did the trick Robert Jungk's 1956 bestseller 
Brighfer Than a Thousand Suns?" a history of the American and 
German efforts to build atom bombs, and the so-called "Gottingen 
Manifesto" of 12 April 1957.812 

_. . 
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In 1957 eighteen leading German scientists, including many 
who had played an important role in the wartime German ura- 
nium project like Otto Hahn, Heisenberg, von Weizsacker, and 
Karl Wirtz, published an open letter to West German Chancellor 
Konrad Adenauer and thereby bit the hand that had been feeding 
them. Both Adenauer and his ambitious Defense Minister Josef 
Strauss had been generous supporters of the massive wave of state 
investment in a new generation of big science research centers, but 
now also appeared to have military ambitions with regard to 
nuclear weapons. 

Adenauer and Strauss had made disingenuous remarks in 
public, implying that nuclear weapons were not very different 
from other weapons and that there were effective defenses against 
nuclear attack. The scientists' manifesto contradicted their govern- 
ment by explaining that there was neither a limit to the destructive 
potential of strategic nuclear weapons nor a way to protect large 
population centers from them. Instead, they argued that the Fed- 
eral German Republic should voluntarily renounce the possession 
of nuclear weapons. 

But the Gottingen eighteen were careful about what they 
were criticizing. On one hand they announced that under no 
circumstances would they be willing to participate in the produc- 
tion, testing, or use of nuclear weapons in any way. On the other 
hand, they hastened to add that it was of utmost importance to 
promote in every way the peaceful use of atomic energy, and that 
they intended to continue this task as in the past. 

Von Weizsacker subsequently clarified his position: he did 
not ask about the responsibility of sciencefor the atomic age, but 
about its responsibility in the atomic age. In other words, the 
Germans did not want to talk about how or why atom bombs had 
been created, rather about what should now be done with them. 
Furthermore, von Weizsacker added, the Germans had had no 
influence on the development of nuclear weapons since 1945.813 

Jungk's book was most influential publicity for the apologetic 
thesis and vital to disseminating the myth of "Hitler's bomb." The 
controversy was thereby broadened from interested scientists to 
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intellectual circles in Britain, Germany, and the United States. At 
the heart of Brighter is a juxtaposition of German scientists who 
conspired to deny nuclear weapons to Hitler and American and 
6migr6 scientists who created atom bombs and placed them into 
the waiting hands of the American president. The intended mes- 
sage was clear: German scientists had conspired successfully to 
deny nuclear weapons to Hitler and for this reason were morally 
superior to their counterparts in America. 

Jungk's most compelling "proof" of his thesis was the mythi- 
cal journey taken in September 1941 by Heisenberg and von 
Weizsacker to Copenhagen in order to speak with their teacher and 
colleague Niels Bohr.814 Perhaps no event in the history of recent 
science has generated as much controversy as this visit, revolving 
around the infentions Heisenberg and von Weizsacker took with 
them to Copenhagen. Adherents of the apologetic thesis argue that 
this journey was aimed both at helping Bohr (and the other scien- 
tists at his institute) and saving the world from nuclear weapons- 
all'such weapons, not only German. In contrast, the supporters of 
the polemic thesis claim that Heisenberg and von Weizsacker 
wanted to help the National Socialists exploit Bohr and, in particu- 
lar, to get intelligence from him about Allied nuclear weapons. 

Rumors of the Copenhagen visit began shortly after the end 
of World War 11. For example, in 1946 the 6migr6 physicist Rudolf 
Ladenburg passed on to his colleague Samuel Goudsmit what 
Niels Bohr had told him several years before: when Heisenberg 
and von Weizsacker came to Copenhagen in 1941, they expressed 
their hope and belief that if the war would last long enough, then 
nuclear weapons would win the war for Ger1nany.8~~ Heisenberg's 
side of the story was circulating among scientists as well. In the 
spring of 1948, the Dutch mathematician Bartel van der Waerden, 
who had spent the Third Reich teaching at the University of 
Leipzig and who now was in the United States, heard rumors 
about the Copenhagen trip from Fritz Houtermanns and Richard 
Courant.816 

In the same year Heisenberg himself told van der Waerden 
that, when he had spoken with Bohr in Copenhagen, he had asked 
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critics saw ”his book as part of the worldwide attempt to discredit 
the U.S. as an atomic power on moral grounds.” It quoted Samuel 
Goudsmit (who helped ghostwrite the article): ”the historical re- 
cord shows that they [the German uranium scientists] tried hard 
and failed.”839 

When Leslie Groves, former head of the Manhattan Project, 
published his immodest memoirs in 1962, Now I t  Can Be Told, he 
decisively altered the debate surrounding ”Hitler’s b o m b  by se- 
lectively reprinting a few choice remarks from the F a m  Hall 
recordings.&40 These excerpts, which revealed the existence of these 
recorded conversations for the first time, counterattacked Jungk’s 
conspiracy theory and began three decades of rancorous debate 
and persistent efforts to force the release of the transcripts. Many 
people struggled so hard to obtain these transcripts because they 
assumed that these conversations would ”prove” his or her inter- 
pretation, that is, either the apologetic or polemic thesis.“ 

Goudsmit’s book Alms, a polemic account of how National 
Socialism had ruined German science, also reported what the 
interned scientists had said at Farm Hall. Goudsmit’s portrayal of 
his colleagues was not kind. The Germans had been shattered by 
the news of Hiroshima, which left them with an intense feeling of 
despair and futility. They reproached each other with bitter words, 
suffered from hysteria, and were bewildered when faced with the 
Allied achievement. 

Most important, Goudsmit insisted that the Germans had not 
understood the difference between a nuclear reactor and an atom 
bomb. Eventually, Goudsmit explained, some of the younger men 
at Farm Hall hit upon a brilliant rationalization of their failure to 
make nuclear weapons. They would deny that they had ever tried 
to make nuclear weapons, rather would stress that they had been 
working only on a nuclear reactor and forget that they had thought 
this would lead directly to the bomb. They would tell the world 
that German science never, never would have consented to work 
on a horrible thing like nuclear weapons.842 
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because of scientific incompetence, not moral scruples. In other 
words, if it could be demonstrated that these Germans had made 
grievous scientific errors, it would be easy (or at least easier) to 
dismiss the postwar claims or insinuations that certain German 
physicists slowed down and diverted their work away from mili- 
tary applications because they had recognized the immorality of 
giving atom bombs to Hitler. 

For thirty years, adherents of the apologetic thesis have 
hoped that the Farm Hall transcripts would reveal that Heisenberg 
was competent and thereby prove (although the argument is illogi- 
cal) that von Weizsacker had been telling the truth, i.e., there had 
been a conspiracy against Hitler. In turn, supporters of the polemic 
thesis have hoped that these transcripts would reveal Heisenberg’s 
incompetence and thereby prove (although this argument is illogi- 
cal as well) that moral concerns played no role. This debate was 
finally ended by the sudden release of the transcripts in 1992. Both 
camps have been disappointed. 

b b B 

The Immortal Myth of “Hitler’s Bomb” Forty years of 
the apologetic and polemic theses have taken a toll on the history 
of ”Hitler’s bomb.” Many recent accounts have been journalistic, 
historically inaccurate, and seem intended more to fight old bat- 
tles, defend or attack the reputations of individuals now dead, than 
to shed new light on the German atom bomb and its myth. Since 
1962 the overwhelming majority of the authors who have studied 
“Hitler’s bomb” have accepted and advocated either the polemic 
or the apologetic thesisa3 Very few individuals have been willing 
to consider that neither one extreme nor the other might be true.844 
For almost three decades, the two groups have been talking past 
each other. 

There are many recent examples of such literature, but only 
two authors will be examined here, one for each thesis: Thomas 
Powers as apologist and Arnold Kramish as polemicist. Thomas 
Powers‘ recent book, Heisenberg’s War: The Secret History of the 
German Bomb, represents both the logical development and an 
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extremely virulent interpretation of the apologetic thesis. Despite 
Jungk's and von Weizsacker's recent disavowals, Powers revives 
Jungk's 1956 conspiracy theory and indeed goes beyond it: 
"Heisenberg did not simply withhold himself, stand aside, let the 
project die. He killed it."M5 Powers believes a second-hand account 
that Heisenberg "falsified the mathematics" in order to kill the 
German ato,m bomb "comes very close to the 

Unfortunately, Powers systematically misreads evidence 
that runs counter to his interpretation. For example, Powers tries 
and fails to explain away both Heisenberg's February 1942 lecture 
before Party and military leaders, where the latter emphasized that 
uranium 235 and plutonium would be explosives of "utterly m- 
imaginable effect,"s47 and the recently released Farm Hall Tran- 
scripts, in which Heisenberg admits that he never thought that 
nuclear weapons could be created before the end of the war.@' 

Powers demonstrates in his book that the Allies made plans 
to kidnap and assassinate Heisenberg in order to halt the German 
uranium project. Indeed these plans may explain why Powers 
champions Jungk's conspiracy theory. Powers amplifies Heisen- 
berg's resistance in order better to emphasize the injustice and 
paranoia of the Allied efforts against him. The real aim of Powers' 
book is to argue that, if the truth had been known about the 
German atom bomb, then this "might have contributed a note of 
caution to debate about the Russian danger at the outset of the Cold 

The apologetic thesis is so persistent because it facilitates the 
rehabilitation of German scientists who, like all Germans, have had 
to wrestle with the legacy of National Socialism. This thesis can 
also play a role in contemporary science policy. Assertions that 
even during the Third Reich responsible German scientists were 
able and willing to control their science and its repercussions (for 
example portrayals of Heisenberg as the man who saved the world 
from National Socialist nuclear weapons) can lend support to the 
German nuclear power If German scientists had done 
the right thing and denied nuclear weapons to Hitler, then the 
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public should trust them with nuclear research and nuclear energy 
now. 

Arnold Kramish's recent book, The Griffm, represents both 
the logical development and an extremely virulent interpretation 
of the polemic thesis. Kramish portrays Heisenberg and von 
Weizsacker as willing tools of the "Nazis," but does so either 
through undocumented claims or by using only a small number of 
historical documents, thereby ignoring the wealth of evidence 
which contradicts his interpretation. For example, a letter from von 
Weizsacker to Minister of Education Bernhard Rust concerning the 
advantage which American physics held over its German counter- 
part-part of a campaign to increase the funding, independence, 
and prestige of German science during the Third Reich-is misin- 
terpreted by Kramish to portray von Weizsacker as a spy, receptive 
to passing on Allied secrets. 

Although Kramish is willing to give most German physicists 
the benefit of the doubt, he portrays Werner Heisenberg and Carl 
Friedrich von Weizsacker as loyal collaborators of Adolf Hitler. 
Thus the seeds sowed by Samuel Goudsmit in his book Alsos come 
to fruition, for it was Goudsmit's arbitrary black-and-white por- 
trayal of German science, and in particular his singling out of 
Heisenberg and von Weizsacker as scapegoats, that came to be 
dogma. Kramish is fighting the battles that Goudsmit once fought, 
or at least he is fighting the battles he thinks Goudsmit fought. But 
the idea of Heisenberg or von Weizsacker as intelligence agents or 
loyal followers of Hitler is no more plausible than the assertion that 
they had conspired to. deny the National Socialist leader nuclear 
weapons.851 

The polemic thesis is just as persistent as the apologetic. It 
provides an outlet for Germanophobia. In addition, it justifies the 
successful American effort to create atom bombs. The fear of 
National Socialist nuclear weapons had been the driving force 
behind the Manhattan Project. In fact the Germans did not develop 
atom bombs. However, if it could be shown that the German 
scientists failed because of incompetence but would have made 
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I nuclear weapons for Hitler if they could have, then the weight of 
guilt for Hiroshima is lessened. 

The unfortunate legacy of the apologetic and polemic theses 
is a lack of objectivity. Both Goudsmit and Heisenberg gave biased 
accounts of the truth when respectively asserting the apologetic 
and polemic theses, but their battles are still being fought today. 
The greatest danger embodied by the apologetic and polemic 
theses has not been that they were false, but that they have taken 
on a malevolent life of their own. 

Why is the myth of "Hitler's bomb" so persistent? This myth 
serves as a symbol for the apologia of the German scientific com- 
munity. Since many Germans still wrestle uneasily with their 
ambivalent past, it should be no surprise that so do some German 
scientists. A considerable amount of Germanophobia undeniably 
still exists inside and outside of Germany. The wounds caused by 
World War I1 are still open. For historical reasons, Heisenberg and 
von Weizsacker have been singled out unfairly as scapegoats for 
the collaboration of scientists with National Socialism, ironically 
just as they had treated the followers of Deutsche Physik after the 
war. 

There also seems to be an irrational fascination with the 
thought of a Conspiracy, and this fascination has taken two differ- 
ent forms. First, there are those who believe in Jungk's 1956 con- 
spiracy theory. Second, in stark opposition to Jungk, there are 
those who believe in another type of conspiracy, in particular that, 
after working wholeheartedly for Hitler, these German scientists 
now conspired to deceive the rest of the world into believing that 
they had resisted him. But there was no conspiracy, rather apolo- 
gia, and the distinction is important. Unwillingness or inability to 
face an unpleasant reality is not necessarily the same as the delib- 
erate desire to deceive. Finally, many people clearly have a maca- 
bre fascination with the dream or nightmare of National Socialist 
nuclear weapons winning World War 11 for Germany. The myth 
of "Hitler's bomb" tells us more about our current society than 
about events forty years ago. 
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b b L3 

Heisenberg and National Socialism If Werner Heisenberg 
had died in an accident in 1930, how would we remember him? 
Probably as one of those young geniuses who died tragically before 
they could fulfill their promise. If during the Weimar Republic 
Heisenberg had accepted a call to a professorship in the United 
States, how would we remember him? Probably not even as a 
German scientist, rather as one of those emigrants who are no 
longer counted as German because of their absence from Germany, 
their non-German citizenship, and the fact that they often worked 
against Germany during World War 11. 

But Heisenberg neither died nor emigrated, rather he experi- 
enced and survived National Socialism. Let us now examine what 
dilemmas Heisenberg confronted during and after the Third Reich 
and how he reacted to them. These problems and reactions, and 
not his exceptional scientific performance, have molded and deter- 
mined for many their postwar image of Heisenberg. Before Adolf 
Hitler's appointment as German Chancellor in January 1933, 
Heisenberg's problems were of a scientific nature, challenges 
which the young physicist met very well. However, after the 
National Socialists took power, the problems were always, at least 
in part, of a political nature. 

There is one question to keep in mind: whatever Heisenberg 
did, could he have believed that he was being apolitical or even 
was resisting Hitler? 

1. How did Heisenberg react to the purge of the German civil 
service and the firing of his Jewish colleagues in 1933? First, he 
went to Max Planck for advice. Second, Heisenberg did what 
Manck suggested (as well as what Planck and Max von Laue also 
did). Heisenberg attempted to convince Jewish colleagues who 
apparently would be granted exceptions-for example, Max Born, 
who had fought at the front during World War I-that they should 
stay. When this strategy failed, because the colleagues either were 
not granted exceptions or did not want to remain, Heisenberg 
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attempted together with Planck, von Laue, and others to fill the 
vacant positions as quickly and as well as possible. 

2. How did Heisenberg react when he was attacked as a 
"white Jew" and "Jewish in spirit" by Johannes Stark? When Stark 
published an article in the Viilkischer Beobachter, the newspaper of 
the National Socialist movement, Heisenberg answered in the 
same forum. When Stark repeated his attacks, this time in the SS 
newspaper Das Schwarze Korps, Heisenberg pursued two strategies 
simultaneously. He went through official channels and demanded 
action from the Saxon and Reich Ministries of Education. Either 
Stark was right, and Heisenberg would resign, or Stark was not 
right, and the ministries had to protect Heisenberg from such 
attacks. 

At the same time Heisenberg also contacted Heinrich 
Himmler, the head of the SS, and asked for political rehabilitation. 
The personal answer from Himmler contained an offer as well as 
a demand. Heisenberg would receive a professorship-though not 
the Munich position-as well as the opportunity to publish an 
article in the Deufsche Physik journal. In fact, in 1942 he was offered, 
with the support of the SS, both a professorship at the University 
of Berlin and the directorship of the Kaiser Wilhelm Institute for 
Physics. 

Himmler demanded in return that Heisenberg make a clear 
distinction between support given to scientific theories and to 
scientists. Heisenberg accepted this condition immediately and 
unconditionally. For example, in his 1943 article in the Deutsche 
Physik journal, he argued that the history of a physical theory was 
irrelevant, that the theory of relativity would have been invented 
without Einstein, and that all that mattered was whether a theory 
was correct, not who invented it. 

3. How did Heisenberg react in September 1939 to the inva- 
sion of Poland? He regretted that it was war, he hoped that the 
conflict would come to an end relatively quickly and bloodlessly, 
and he immediately reported to the Army for service as a soldier. 

4. How did Heisenberg react to the invitation he received to 
help research the possible economic and military applications of 
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nuclear fission instead of serving his country as a soldier? He took 
up the work with enthusiasm, er.ergy, and success. In two articles, 
finished respectively in December 1939 and February 1940, he 
worked out the theoretical foundations for nuclear energy and 
nuclear weapons and immediately passed them on to Army Ord- 
nance. 

5. How did Heisenberg react when it became clear to him in 
the autumn of 1941 that his colleague and former teacher Bohr was 
threatened in occupied Denmark, and separately, that in principle 
nothing stood in the way of nuclear weapons? He accepted an 
invitation to give a talk at a German astrophysics conference at the 
Copenhagen German Cultural Institute, a center for the cultural 
and scientific collaboration between native scientists and National 
Socialism. While he attended the Copenhagen conference, he also 
visited Bohr and told him: (1) Hitler would win the war; (2) nuclear 
weapons were possible; (3) the Germans were working on them; 
and (4) he, Heisenberg, had mixed feelings about it. Moreover, 
together with Carl Friedrich von Weizsacker, Heisenberg advised 
Bohr to collaborate with the Germans and in particular with the 
German Cultural Institute. 

6. How did Heisenberg react in February 1942 when Army 
Ordnance decided that nuclear weapons were not relevant to the 
war effort and that the uranium project would be transferred to the 
Reich Research Council in the Ministry of Education, decisions 
which threatened the financing and support of the project and 
thereby clearly endangered the security of the individual scien- 
tists? He lectured in February 1942 before leading figures in the 
National Socialist party and armed forces on the theoretical foun- 
dation of nuclear fission. This popular lecture made crystal clear 
both the military significance of nuclear fission in general and of 
Heisenberg's own work in particular, including the remark that 
nuclear explosives would have an "unimaginable effect." After a 
few weeks this information even landed on Josef Goebbels' desk. 

7. How did Heisenberg react in 1943,1944, and 1945 to the 
ever-deteriorating state of the war? Together with his other col- 
leagues in the uranium project, he worked harder and harder, 
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desperately attempting to reach the now relatively modest re- 
search goals before the end of the war: to build a nuclear reactor 
which could sustain a nuclear fission chain reaction for a modest 
period of time; and to manufacture tiny amounts of pure uranium 
235, that is, to create tiny amounts of a nuclear explosive. 

8. How did Heisenberg react to the end of the war, when his 
Allied colleagues arrested him? Heisenberg made a distinct im- 
pression on them as an "anti-Nazi" and German nationalist. 

9. When Heisenberg was interned in Farm Hall in England 
and heard the radio news of the bombing of Hiroshima, how did 
he react? He admitted only grudgingly that he had never made the 
calculations necessary for an atom bomb because he had believed 
that they would not be able to create them before the end of the 
war. Subsequently, he worked so intensely on this problem that 
after a few days he could explain to his colleagues in Farm Hall 
how the Allies had done it. 

Yet what is most important is that over the next few weeks 
and with the strong encouragement of Carl Friedrich von 
Weizsacker, Heisenberg began to change his opinion gradually 
and step-by-step. He said that he had not believed that these 
weapons were possible, and in his heart he had been glad. At the 
end, he said that he and his colleagues had not wanted to build 
nuclear weapons for Hitler and that these moral scruples were the 
reason why the "Nazis" did not get them. 

10. How did Heisenberg react after World War I1 when his 
American colleague Samuel Goudsmit polemically attacked him? 
Goudsmit claimed that the Germans had not been in a position to 
build nuclear weapons because they had made crude, simple 
scientific errors. However, if they would have been in a position to 
do it, then they would have done what was necessary in order that 
Germany not lose the war. Heisenberg answered with an apolo- 
getic thesis co-authored by von Weizsacker. The Germans had not 
been in a position to build nuclear weapons; but if they would have 
been in such a position, then they would not have done it. They 
would have done whatever was necessary in order that these 
horrible weapons not fall into Hitler's hands. 
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11. How did Heisenberg react to the denazification of the 
German physics community after World War II? He sharply criti- 
cized the former adherents of Deutsche Physik like Johannes Stark, 
but in contrast wrote "whitewash certificates" for those individu- 
als who had worked against Deutsche Physik, almost no matter 
what else these persons had done during the Third Reich. Thus 
Heisenberg helped rehabilitate the SSphysicist Johannes Juilfs 
and the convinced National Socialist and physicist Pascual Jordan. 

12. How did Heisenberg react to Robert Jungk's 1956 book, 
Brighter Than a Thousand Suns, which propagated the apologetic 
thesis and claimed that only a conspiracy around Heisenberg and 
von Weizsacker had saved the world from National Socialist nu- 
clear weapons? In 1957 Heisenberg explicitly corroborated the 
conspiracy theory in his private correspondence with Jungk, al- 
though in public he always restricted himself to hints and ambigu- 
ous remarks which tacitly strengthened the conspiracy theory. 

13. How did Heisenberg react when the nuclear politics of 
Defense Minister Franz Josef Strauss and Chancellor Konrad Ade- 
nauer threatened public support for nuclear research and nuclear 
energy in the Federal German Republic, especially because this 
policy awakened the specter of "Hitler's bomb?" Together with 
von Weizsacker and other colleagues like Otto Hahn, Max von 
Laue, and Karl Wirtz, he sent an open letter to Adenauer which 
made it clear that they would have nothing to do with the research, 
development, or stationing of nuclear weapons in Germany. 

14. How did Heisenberg react in his later years when faced 
with his own mortality? In his 1969 memoirs, Physics and Beyond, 
he clearly implied that the conspiracy theory was true. In a 1970 
private letter he claimed the conspiracy theory more explicitly than 
ever before. Together with Hahn and von Laue, Heisenberg had 
supposedly falsified the mathematical calculations in order to 
deny nuclear weapons to Hitler. This claim was not only false, it is 
tragically absurd. 

Heisenberg may have resisted Hitler, in his own mind. 
Heisenberg's behavior was not so different from most of his col- 
leagues in Germany, the United States, or the Soviet Union who 
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worked on nuclear fission. Almost all of them cooperated with 
their governments under very different conditions, either out of 
conviction, ambition, or fear. There was an important difference, 
but that lay with the political, ideological, and moral nature of the 
regime, not the scientists. 

But the main point here is not to condemn Heisenberg's 
conduct under National Socialism, rather to criticize activity by 
him and so many others since the end of the Third Reich. Why were 
myths and legends of active resistance against Hitler created and 
propagated after the war? Obviously because something is being 
repressed. Scientific work, exactly like any other occupation, can 
be politicized. Scientists in general are morally neither superior nor 
inferior to the general public. Finally, sometimes-for example 
under National Socialism during World War II-there are neither 
simple answers nor simple questions. 

11 

Conclusion 
The Scientist as Fellow Traveler 

This book began with a distinction between "Nazi" scientists and 
the scientists who served National Socialism. Yes, some scientists 
enthusiastically embraced Hitler's movement, but they are only 
part of the story. The German scientific community and most of its 
members entered into a Faustian pact with National Socialism, 
trading financial and material support, official recognition, and the 
illusion of professional independence for conscious or 
unconscious support of National Socialist policies culminating in 
war, the rape of Europe, and genocide. 

Ironically, the initial ideological attacks on German science 
served to drive scientists into the arms of military, industrial, and 
political allies and thereby into an ever closer collaboration with 
Hitler's movement. This relationship, in contrast to the discredited 
and discarded politicized scientific movements like Deutsche 
Physik, was based not on ideology, rather utility. Johannes Stark 

269 
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