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  Preface

There is a view becoming increasingly prevalent today that science is 
no more and no less than a candid exploration of  the universe: an 
effort to find truths free from the ideological dogmas and ambiguities 
that beset the human ities, using a methodology that is fixed, trans-
parent and egalitarian. Scientists are only human, to be sure, but 
science (in this view) is above our petty preoccupations – it occupies 
a nobler plane, and what it reveals is pristine and abstract. This is a 
time when one can claim without fear of  challenge that science is 
‘disembodied, pure know ledge’. There are scientists and science advo-
cates who consider that historians, philosophers and sociologists, by 
contrast, can offer little more than compromised, contingent half-
truths; that theologians spin webs out of  vapour, politicians are venal 
and penny-pinching vote chasers, and literary theorists are brazen 
clowns and charlatans. Even the historians, philosophers and sociolo-
gists who study science itself  are often regarded with suspicion if  not 
outright hostility by practising scientists, not just because they compli-
cate science’s tidy self-image but because some scientists cannot 
imagine why science should need this kind of  scrutiny. Why can’t 
scientists be left alone to get on with the business of  excavating truth?

This Panglossian description doubtless betrays my scepticism. These 
trends wax and wane. It is a commonplace to say that scientists once 
served God, or at other times industry, or national glory. Only a few 
decades ago science seemed to be happily swimming in the cultural 
mix, enchanting us with dazzling images of  chaos and complexity and 
looking for dialogue with artists and philosophers. But assaults from 
religious and political fundamentalists, posturing cultural relativists 
and medical quacks have understandably left many scientists feeling 
embattled and desperate to recapture a modicum of  intellectual 
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authority. And it remains the case that science has a means of  inves-
tigation that works and can provide reliable knowledge, and of  this 
its practitioners are fittingly proud.

Yet an insistence on the purity of  science is dangerous, and I hope 
that this book will suggest some reasons for saying so. In studying the 
responses of  scientists working in Germany to the rise of  the Third 
Reich, I could not but be dismayed at how the attitudes of  many of  
them – that science is ‘apolitical’, ‘above politics’, a ‘higher calling’ 
with a stronger claim on one’s duty and loyalties than any affairs of  
human intercourse – sound close to statements I have heard and read 
by scientists today.

Peter Debye, who is one of  the key figures in this story, was also 
considered a scientist’s scientist. An examination of  Debye’s life shows 
how problematic this persona may become when – as is often the 
case – life calls for something else, something that cannot be answered 
with a quip or an equation, or worst of  all, with the defence that 
science should pay no heed to such mundane matters.

Debye, like many of  his colleagues, doubtless did what he was able 
in extraordinarily difficult times. Whether or not one feels inclined to 
criticize his choices, the real problem for scientists in Germany in the 
1930s was not a matter of  personal shortcomings but the fact the 
institution of  science itself  had become an edifice lacking any clear 
social and moral orientation. It had created its own alibi for acting in 
the world. We must treasure and defend science, but not at the cost 
of  making it different from other human endeavours, with unique 
obligations and ethical boundaries – or a unique absence of  them.

Debye’s story was first brought to my attention by science historian 
Peter Morris, and he has my deep gratitude for that. My attempts to 
navigate through the turbulent currents of  this particular time and 
place have been made possible, and hopefully saved from the worst 
disasters, by the extremely generous help of  many experts and other 
wise voices, and here I am grateful to Heather Douglas, Eric Kurlander, 
Dieter Hoffmann, Roald Hoffmann, Horst Kant, Gijs van Ginkel, Mark 
Walker, Stefan Wolff  and Ben Widom. Norwig Debye-Saxinger was 
very gracious in discussing with me some sensitive aspects of  his 
grandfather’s life and work. The Rockefeller Archive Center in Tarry-
town, New York, made my visit very comfortable and productive.

My agent Clare Alexander, and my editors Jörg Hensgen, Will Sulkin 
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and his successor Stuart Williams at Bodley Head have been as 
supportive and reliable as I have come, with much gratitude, to an  -
ticipate. I am particularly grateful on this occasion for Jörg’s perspec-
tives on German culture and history. I was very glad to have benefitted 
once again from the sensitive and reliable copy-editing of  David Milner. 
As ever, my wife Julia and my family are my inspiration.

Philip Ball
London, March 2013
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  Introduction: 
   ‘Nobel Prize-winner with dirty 

hands’

Very few great twentieth-century physicists are household names, but 
Peter Debye must enjoy, if  that is the right word, one of  the lowest 
returns of  fame within this pantheon. Partly this reflects the nature of  
his work and discoveries. Albert Einstein, Werner Heisenberg and 
Stephen Hawking have become regarded, in many respects quite rightly, 
as pronouncing on deep mysteries about the nature of  the physical 
world. Debye, in contrast, made his largest contributions in an abid-
ingly unfashionable field of  science: chemical physics. He decoded the 
physical character of  molecules, and especially how they interact with 
light and other forms of  radiation. His range was remarkable: he helped 
to understand, for example, how X-rays and electron beams can reveal 
the shapes and movements of  molecules, he developed a theory of  
salt solutions, he devised a method for measuring the size of  polymer 
molecules. For some of  this work he won a Nobel Prize in 1936. He 
has a scientific unit named after him, and several important equations 
bear his name. None of  this sounds terribly earth-shaking, and in many 
ways it is not. But Debye is rightly revered by scientists today as someone 
with phenomenal intuitive insight and mathematical skill, who could 
see to the heart of  a problem and develop its description in ways that 
were not just profound but useful. It is very rare to find such theo-
retical and pragmatic sensibilities combined in a scientist.

His colleagues spoke warmly of  him; his obituaries were uniformly 
admiring. He fathered a loving family, and exuded the air of  a hale, 
dependable, outgoing spirit, liking nothing more than a hike or a spell 
of  gardening with his wife. There was, admittedly, nothing unconven-
tional in his character, in the manner of  Einstein or Richard Feynman, 
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to snare the imagination – but wasn’t that in itself  something of  a 
virtue?

So it came as a shock when, in a book called Einstein in Nederland 
published in January 2006 by Dutch journalist Sybe Rispens, Debye 
was accused of  Nazi collusion. In an article written for the Dutch 
periodical Vrij Nederland to coincide with the book’s publication, 
Rispens characterized Debye as a ‘Nobel Prize-winner with dirty 
hands’. He was never a member of  the Nazi Party, Rispens admitted, 
but he was a ‘willing helper of  the regime’ and had contributed to 
‘Hitler’s most important military research program’. Rispens 
described how, from 1935 until he left Germany at the end of  1939, 
Debye had been head of  the prestigious Kaiser Wilhelm Institute 
for Physics in Berlin, where subsequently work had been conducted 
on the military uses of  nuclear power. And as the chairman of  the 
German Physics Society in 1938, Debye signed a letter calling for 
the resignation of  all remaining Jewish members of  the society – an 
action that Rispens called ‘effective Aryan cleansing’. Even while 
Debye was in the United States during the war (where he remained 
at Cornell University in Ithaca, New York, until his death in 1966), 
he had maintained contact with the Nazi authorities, in Rispens’ 
view keeping open the possibility of  returning to his post in Berlin 
once the hostilities were over.

Debye’s conduct in Nazi Germany had previously been presented 
largely as that of  an honest man forced unwillingly into compromises 
by a vicious regime whose excesses finally drove him into exile. That 
Debye might have had more selfish motivations was a decidedly unwel-
come idea. One commentator argued that this suggestion of  hitherto 
unimagined complexity and controversy in the life of  a revered phys-
icist left his admirers feeling ‘deprived of  a hero’.

It’s not clear that Rispens’ accusations would have been afforded 
much attention by scientists, however, had it not been for the response 
that followed in the Netherlands. Two universities associated with 
Debye’s name panicked and rushed to distance themselves. The Debye 
Award for Research in the Natural Sciences was instituted in 1977 by 
Debye’s friend, the industrialist Edmund Hustinx, and was adminis-
tered by the University of  Maastricht. In February 2006 the university 
asked the Hustinx Foundation for permission to drop Debye’s name 
from the award, saying that he ‘insufficiently resisted the limitations 
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on academic freedom’ during the Nazi era. ‘The Executive Board 
considers this picture difficult to reconcile with the example associated 
with a naming of  a scientific prize’, declared a press release from the 
university. And the University of  Utrecht, which hosted the renowned 
Debye Institute for Nanomaterials Science, likewise announced that 
‘recent evidence’ was ‘not compatible with the example of  using 
Debye’s name’, which would henceforth be dropped from the insti-
tute’s title.

Those actions contrasted with the response of  the chemistry depart-
ment of  Cornell University, which had long been proud to have Debye 
among its alumni. The department commissioned an investigation 
into the allegations in collaboration with historian Mark Walker of  
Union College in Schenectady, a leading authority on German physics 
during the Third Reich. It concluded that Debye was neither a Nazi 
sympathizer nor an anti-Semite, and that ‘any action that dissociates 
Debye’s name from the [department] is unwarranted’.

Walker and other historians of  science insisted that Rispens had 
given a polarized caricature of  Debye which obscured the fact that 
his response to Nazi rule was no different from that of  the vast majority 
of  German scientists. Very few of  them actively opposed the Nazis 
inside Germany – scarcely any non-Jewish professors, for example, 
resigned their posts or emigrated in protest at Hitler’s discriminatory 
Civil Service Laws of  1933. But by the same token, only a small 
minority of  scientists enthusiastically embraced the poisonous 
doctrines of  the National Socialists. Most scientists in Germany, the 
historians pointed out, made accommodations and evasions in the 
face of  the intrusions and injustices of  the Nazi state: perhaps lodging 
minor complaints, ignoring this or that directive, or helping dismissed 
colleagues, while failing to mount any concerted resistance. They were 
primarily concerned to preserve what they could of  their own careers, 
autonomy and influence. Debye was one of  these, no better and no 
worse than a host of  other famous names.

Whatever the merits of  Rispens’ claims – and I shall examine 
them in this book – the ‘Debye affair’ reopened a long-standing and 
controversial debate about the actions of  the German physicists 
during Hitler’s rule. Did they demonstrate any serious opposition 
to the autocratic and anti-Semitic policies of  the National Socialists, 
or did they on the contrary adapt themselves to the regime? Should 
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we consider these scientists to have occupied a special position, 
with obligations beyond the quotidian, by virtue of  their social and 
professional roles, their international connections and their scientific 
and philosophical world views? Was science itself  commandeered 
by the National Socialists for its ideological and military programme? 
Was it, as some have said, destroyed by the state’s racial policies? 
Or did it survive and in some respects flourish, at least until the 
bombs began to fall?

One thing is clear: these questions, and the consequent implica-
tions for the relationship of  science and the state, will not be 
addressed by the ‘persistent and virulent use of  the Janus-like combi-
nation of  hagiography and demonization, the black-and-white char-
acterization of  scientists’ that Walker feels has often blighted earlier 
attempts to comprehend science in the Third Reich. There is even 
now a tendency to present the choices that the scientists in Germany 
made in straightforward categories of  ‘right’ and ‘wrong’, which 
moreover tend to be categories determined by the omniscient hind-
sight of  champions of  tolerant liberal democracy. One does not need 
to be a moral relativist to find dangers in such a position. There are 
a few heroes and villains in this tale, to be sure. But most of  the 
players are, like most of  us, neither of  these things. Their flaws, 
misjudgements, their kindnesses and acts of  bravery, are ours: 
compromised and myopic, perhaps, yet beyond good and evil – and 
human, all too human.

Three stories

This is true of  the three figures examined in this book, whose case 
histories illuminate, in their contrasts and their parallels, the diverse 
ways in which the majority of  scientists (and other citizens) situated 
in the grey zone between complicity and resistance adjusted to Nazi 
rule. It is precisely because Peter Debye, Max Planck and Werner 
Heisenberg were neither heroes nor villains that their stories are 
instructive, both about the realities of  life in the Third Reich and about 
the relationship between science and politics more generally. The roles 
of  Planck and Heisenberg have been examined by historians in great 
detail; Debye has in the past been considered a minor and almost 
incidental figure, which is precisely why the recent eruption of  the 
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Debye affair is significant. Yet despite the immense amount of  research 
on the German physics community under the Nazis, historians still 
disagree profoundly and even passionately about how it should be 
judged.

In the contrasting situations and decisions of  Debye, Planck and 
Heisenberg we can find some context for approaching this question. 
The lives of  the three men intersected and interacted in many ways. 
Debye and Heisenberg shared the same mentor and worked side by 
side in Leipzig in the early 1930s. Planck encouraged the careers of  
both, and they saw him as a father figure and moral beacon. Debye 
insisted, against the wishes of  the Nazis, on naming the physics insti-
tute that he headed in Berlin after Planck. When Debye left for the 
United States after war broke out, Heisenberg was his eventual replace-
ment.

Each of  these men was a very different personality. It is clear that 
none of  them was enthusiastic about Hitler’s regime, yet all were 
leaders and guides of  German science – managerially, intellectually 
and inspirationally – and they each played a major part in setting the 
tone of  the physics community’s response to the Nazi era. Each of  
them served the German Reich, both before and during that era, and 
while that was not the same as serving Hitler, let alone accepting his 
ideology, none of  them seemed able to consider carefully how, or if, 
there was a distinction. Planck was the conservative traditionalist, a 
representative of  the old Wilhelmite elite who considered themselves 
to be custodians of  German culture. Such men were patriots, confi-
dent of  their status in society and conscious that their first duty was 
obedient service to the state. Heisenberg shared Planck’s patriotism 
and sense of  civic duty, but lacked his preconceptions about the codes 
of  tradition. For him, the hope for a resurgence of  German spirit 
after the humiliation of  the First World War lay with a youth move-
ment that celebrated a romantic attachment to nature, to comrade-
ship and frank engagement with philosophical questions. Just as 
Heisenberg had no qualms about shaping the revolutionary quantum 
theory, which Planck had reluctantly helped to launch, into a world 
view that cast doubt on all that went before, so he felt little allegiance 
to the conservatism of  Prussian culture. And Debye is the outsider, 
who carved out an illustrious career in Germany while steadfastly 
refusing German citizenship. Faced with the interference and demands 
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of  the National Socialists, Planck fretted and prevaricated. Heisenberg 
sought official approval while refusing to recognize the consequences 
of  his accommodations. Debye is in many ways the most ambiguous 
of  the trio, not because he was the most cunning but perhaps because 
he was a simpler, less reflective man: the ‘scientist’s scientist’, truly 
‘apolitical’, for better or worse, in his devotion to his research.

The cases of  these three men have much to tell us about the factors 
behind the dominance of  the Nazi state. Such a regime becomes 
possible not because people are powerless to prevent it, but because 
they fail to take effective action – indeed, even to perceive the neces-
sity of  doing so – until it is too late. It is for this reason that judging 
Planck, Heisenberg and Debye should not be concerned with whether 
a person’s historical record can be deemed ‘clean’ enough to honour 
them with medals, street names and graven images. It is about whether 
we can adequately understand our own moral strengths and vulner-
abilities. As Hans Bernd Gisevius, a civil servant under Hitler and a 
member of  the German Resistance, puts it:

One of  the vital lessons that we must learn from the German disaster 
is the ease with which a people can be sucked down into the morass 
of  inaction; let them as individuals fall prey to overcleverness, oppor-
tunism, or cowardliness and they are irrevocably lost.
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 1 ‘As conservatively as possible’

Science was done differently a hundred years ago. To appreciate just 
how differently, you need only compare the traditional group photo-
graphs of  today’s scientific meetings with that from the 1927 Solvay 
conference on quantum physics in Brussels.* There are no casual 
clothes here, no students, and most definitely no cheerful grins – only 
Heisenberg’s nervous, boyish smile comes close. The rigidity of  the 
dress code matches the severity of  the gazes, which exude an oppres-
sive expectation that codes of  conduct will be observed and hierarchy 
respected. One feels that Hendrik Lorentz, on Einstein’s right in the 
front row, is silently reprimanding us for some breach of  protocol. It 
is, needless to say, an all-male assembly, except for Marie Curie, not 
yet quite sixty but already looking aged by exposure to the radioac-
tivity that would kill her seven years later. There on the far left of  the 
middle row, stiff  and uncomfortable, is Peter Debye.

Much of  this appearance simply reflects the times, of  course. But 
some is specifically German, for German-speakers dominate this 
assembly. Even now German science retains something of  this sense 
of  decorum and form; foreign visitors are surprised to find that even 
close colleagues address one another by title and surname, while grades 
of  seniority are demarcated almost as subtly as they are in Japanese 
society. And of  course the status of  personal relationships remains 
explicitly codified in the du/Sie distinction. For the German-speaking 
scientists at the Solvay meeting this linguistic etiquette reflected one’s 
professional standing – despite being friends by any other standard, the 

* These invitation-only meetings, usually taking place every three years at the grand 
Hotel Metropole in Brussels, were sponsored by the Belgian industrialist Ernest 
Solvay, who had been persuaded to lend his support in 1910 by physicists Walther 
Nernst and Hendrik Lorentz.

068FF_tx.indd   7 08/08/2013   09:50



8 Ser v ing  the  Re ich

The delegates at the 1927 Solvay conference in Brussels, officially titled ‘Electrons 
and photons’. From left to right: top row, A. Piccard, E. Henriot, P. Ehrenfest, E. 
Herzen, Th. de Donder, E. Schrödinger, J. E. Verschaffelt, W. Pauli, W. Heisenberg, 
R. H. Fowler, L. Brillouin; middle row, P. Debye, M. Knudsen, W. L. Bragg, H. A. 
Kramers, P. A. M. Dirac, A. H. Compton, L. de Broglie, M. Born, N. Bohr; front 
row, I. Langmuir, M. Planck, M. Curie, H. A. Lorentz, A. Einstein, P. Langevin, 
Ch.-E. Guye, C. T. R. Wilson, O. W. Richardson.

young Heisenberg and Wolfgang Pauli were Sie to one another until 
they both became full professors.

It is not just unfair but in fact meaningless to evaluate the German 
physicists’ response to Hitler without taking into account the social 
and cultural expectations that framed it. What today’s sneakers and 
sweatshirts are perhaps telling us is that, among other things, academic 
scientists no longer enjoy quite the same status as they did when 
Einstein and his peers lined up soberly for posterity’s sake at the Hotel 
Metropole.

That respect brought with it duties and responsibilities. German 
academics came largely from the middle and upper middle classes: 
they knew their niche in the social hierarchy and that, by occupying 
it, they were obliged to support the tiers. The education that these 
men received placed great emphasis on the concept of  Bildung, a 
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notion of  development that went far beyond the matter of  learning 
facts and skills. It entailed cultivation and maturation of  personality 
– intellectual, social and spiritual – in the course of  which the indi-
vidual learnt to align his outlook with the demands and expectations 
of  society. The German education system stressed the importance of  
phil osophy and literature, bestowing an appreciation for Kultur; the 
educated elite were expected to be guardians of  this national heritage, 
a role for which they felt in a sense contracted by the state. The Dutch 
physicist Samuel Goudsmit, who as we shall see had good reason to 
ponder on the consequences of  German scientific culture in the early 
twentieth century, wrote in 1947 that ‘Prussia . . . could not afford 
more than a qualified liberty for its own bourgeoisie, and could 
certainly not afford to breed men of  science who might question the 
divine mission of  the State.’

This form of  patriotic devotion was not, however, seen as a 
political stance, but as something that superseded it. ‘Like the 
majority of  the professoriate’, says historian Alan Beyerchen, 
‘German physicists desired strongly to remain aloof  from political 
concerns.’ This does not mean that they spurned politics altogether. 
Most respectable citizens proclaimed an allegiance to a political 
party – but they did so as citizens, and generally maintained a clear 
separation between the political and the professional. It was 
precisely the complaint often made against Einstein, and even 
conceded by some of  his supporters, that he did not respect this 
division – that he ‘played politics’ through his advocacy of  interna-
tionalism. His pacifism, which was part and parcel of  that attitude, 
made him still more suspect, for patriotism and national pride were 
regarded not as a choice but as a duty. In striking contrast to what 
one might anticipate from academics today, there was scarcely any 
support from scientists for the popular left-wing Bolshevik move-
ments in the aftermath of  the First World War. On the contrary, 
the German university faculties were predominantly of  a conserv-
ative inclination, opposed to the Weimar government and resentful 
about the war reparations.

Physics, a young discipline less steeped in tradition than most others, 
was somewhat more liberal – but again we must not assume that this 
has quite the same connotation as today. The allegedly apolitical stance 
of  German academics was in fact tailored to suit a particular political 
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position: it was ‘apolitical’ to observe the convention of  supporting 
German militarism and patriotism, and equally so to be antagonistic 
towards democratic Weimar.

The reluctant revolutionary

No one illustrates the traditionalist traits of  the fin de siècle German 
scientist better than Max Planck. According to his biographer John 
Heilbron, ‘Respect for law, trust in established institutions, observance 
of  duty, and absolute honesty – indeed sometimes an excess of  scru-
ples – were hallmarks of  Planck’s character.’ These were his great 
strengths; they are the reasons why we must consider him an honour-
able man. In the Nazi era they would also become weaknesses, trap-
ping him into stasis and compromise.

Born in 1858 in Kiel, Holstein, when it was still officially Danish, 
Planck was a gentle man; as he put it himself, ‘by nature peaceful and 
disinclined to questionable adventures’. The finest adventure that he 
could conceive of  was one removed from the messy, unpredictable 
travails of  human community: science. ‘The outside world is some-
thing independent from man,’ Planck wrote, ‘something absolute, and 
the quest for the laws which apply to this absolute appeared to me 
as the most sublime scientific pursuit in life.’ Like many scientists 
today, Planck seemed to find and welcome in science an abstract order 
that made few demands on the human soul. His relationships did not 
lack warmth, to judge by the affection that he inspired, but they were 
conducted with great reserve and decorum: only with people of  his 
own rank could Planck relax a little and enjoy a cigar.

But this mild nature did not prevent a certain bellicosity when it 
came to national pride and sentiment. Accepting the standard view 
that Germany was engaged in a purely defensive struggle at the 
outbreak of  the First World War, he wrote to his sister in September 
1914 to say ‘What a glorious time we are living in. It is a great feeling 
to be able to call oneself  a German.’

Taken in isolation, such a comment might be seen as evidence that 
Planck was a nationalistic chauvinist. And if  one can make that charge 
of  Planck, who his colleagues praised in 1929 for ‘the spotless purity 
of  his conscience’, there would then be hardly a German scientist of  
that age who could not be similarly labelled. Indeed, one could 
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Max Planck (1858–1947) in 1936.

strengthen the charge in several ways. Planck was one of  the many 
scientists who signed the infamous Professors’ Manifesto, ‘Appeal to 
the Cultured People of  the World’, in October 1914, supporting the 
German military action and denying the (all too real) German atro-
cities perpetrated in occupied Belgium. Here Planck joined his name 
to those of  the chemists Fritz Haber, Emil Fischer and Wilhelm 
Ostwald and the physicists Wilhelm Wien, Philipp Lenard, Walther 
Nernst and Wilhelm Röntgen, existing or future Nobel laureates all 
(but not, notably, Einstein). More, Planck supported the moderate 
right German People’s Party (Deutsche Volkspartei, DVP), in which 
it was not hard to find currents of  anti-Semitism. He was sceptical of  
the political validity of  democracy in the modern sense.

But it would be dishonest to select Planck’s character for him in 
such a manner, for we might equally highlight his progressive, enlight-
ened attitudes. He supported women’s rights to higher education 
(although not universal suffrage). He refused to sign an appeal drawn 
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up by Wilhelm Wien in 1915 which deplored the influence of  British 
physicists in Germany, accused them of  all manner of  professional 
transgressions, and called for scientific relationships with England to 
be severed. And Planck had the courage to realize his error in putting 
his name to the Professors’ Manifesto and to recant publicly during 
the war. It is some kind of  testimony that Einstein came to hold 
Planck in close affection and esteem, and that the part-Jewish physicist 
Max Born said of  him that ‘You can certainly be of  a different opinion 
from Planck’s, but you can only doubt his upright, honourable char-
acter if  you have none yourself.’ We need to know all this before we 
see what became of  Planck, and then of  his name.

Planck’s characteristics were reflected in his science, which was 
cautious, conservative and traditional yet displayed open-mindedness 
and generosity. He readily admitted that he was no genius – indeed, 
it has been said that he was so often wrong, it was not surprising he 
was sometimes right. But he made one great discovery, and it brought 
him a Nobel Prize in 1918.* It concerned a question that seems simul-
taneously exceedingly esoteric and mundane: how radiation is emitted 
from warm bodies. What it led to was quantum theory.

So-called ‘black-body radiation’ – the electromagnetic radiation 
(including light) emitted by a warm, perfectly non-reflective object 
– was a long-standing puzzle. Atomic vibrations in the object make 
its electrons oscillate – and as the Scottish physicist James Clerk 
Maxwell had shown in the mid-nineteenth century, an oscillating 
electrical charge radiates electromagnetic waves. The hotter the atoms, 
the faster they vibrate, and the higher the frequency (shorter the 
wavelength) of  the emitted radiation.†

Towards the end of  the nineteenth century, Wien had found by 
experiment the mathematical relationships between the temperature of  
a ‘black body’, the amount of  energy it radiates, and the wavelength 
of  the most intense radiation. This wavelength gets shorter as the 
temperature increases, an observation familiar from experience with an 

* It is sometimes said that Planck made two great discoveries – the second being 
Einstein.
† Light consists of  simultaneously vibrating electrical and magnetic fields: it is 
electromagnetic radiation. Visible light has wavelengths ranging from around 700 
millionths of  a millimetre (red) to around 400 millionths (violet). The longer the 
wavelength, the lower the frequency of  the vibrations.
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electric heater: as it warms up, it first emits long-wavelength, invisible 
infrared rays (which you can feel as heat), then red light and then yellow. 
Objects hotter still acquire a bluish glow. In attempting to explain this 
process of  emission from the warm, vibrating atoms of  the black body, 
Planck stumbled on the quantum nature of  the physical world.

Previous efforts to relate atomic vibrations to temperature seemed 
to lead to the conclusion that the amount of  energy radiated should 
get ever greater the shorter the wavelength of  the radiation. In the 
ultraviolet range (that is, at wavelengths shorter than that of  violet 
light) this quantity was predicted to rise towards infinity, an evident 
absurdity called the ultraviolet catastrophe. In 1900 Planck found that 
the equations of  black-body radiation would produce more sensible 
results if  one assumed that the energy of  the ‘oscillators’ in the black 
body were divided into packets or ‘quanta’ containing an amount of  
energy proportional to their frequency. He labelled the constant of  
proportionality h, which became known as Planck’s constant.

For Planck this was simply a mathematical trick – as he put it, a 
‘fortunate guess’ – to make the equations yield a meaningful answer. 
But Einstein saw it differently. In 1905 he argued not only that one 
might assume Planck’s energy quanta to be real, but that they applied 
to light itself: he wrote that the energy in light ‘consists of  a finite 
number of  energy quanta localized at points of  space that move 
without dividing, and can be absorbed or generated only as complete 
units’. These light quanta became known as photons.

Einstein explained that his proposal might be tested by investigating 
the photoelectric effect, in which light shining on a metal can eject 
electrons and thereby elicit a tiny electric current. Philipp Lenard had 
studied the effect closely, and had puzzled over why, as the light 
becomes more intense, the electrons don’t get kicked out of  the metal 
with increasing energy, as one might have expected. But in Einstein’s 
picture, in which the light is composed of  photons whose energy is 
governed by Planck’s law, making the light more intense doesn’t alter 
the photons’ individual energy; it merely supplies them in greater 
numbers. This, in turn, increases the number of  ejected electrons but 
not their energies. Only by using light of  a shorter wavelength, 
meaning that the photons have more energy, could the energy of  the 
ejected electrons be increased. Einstein’s theory led to predictions that 
were experimentally confirmed a decade later by the American Robert 

068FF_tx.indd   13 08/08/2013   09:50



14 Ser v ing  the  Re ich

Millikan. This work on the photoelectric effect was cited as the 
primary motivation for awarding Einstein the Nobel Prize in Physics 
in 1921.

It is hard to overestimate the disruption that Einstein’s ‘quantum 
light’ paper caused. No one had previously questioned the view that 
light was a smooth wave, and it is often forgotten now how challenging 
the notion of  ‘granular light’ was. Even after most physicists were 
willing to accept a quantum picture of  the energies of  atoms and 
their constituent particles, invoking it for light was deemed a step too 
far, and – despite Millikan’s work – it was resisted for two decades.

Planck himself  was initially too disturbed by this dislocation in the 
traditional view of  light to accept the quantum hypothesis that he’d 
unwittingly unleashed. He advised that his constant h, the finite 
measure of  how fine-grained the world was, be introduced into theory 
‘as conservatively as possible’. Planck came only gradually and reluc-
tantly to recognize that the quantum hypothesis was the best way to 
understand the world of  ‘electrons and photons’ that he and his peers 
debated in Brussels in 1927. And yet his broader question – how much 
of  quantum theory is a mathematical formalism and how much reflects 
physical reality – remained contentious, and is no less so today.

Planck was more receptive to Einstein’s second revelation in 1905: 
the theory of  special relativity. Here Einstein proposed that time and 
space are not uniform everywhere but can be distorted by relative 
motion. For an object moving relative to another at rest, space is 
compressed in the direction of  motion while time slows down. This 
mutable notion of  what became known as space–time compromised 
the old view of  mechanics based on Isaac Newton’s laws of  motion, 
in which the physical world was regarded as a system of  bodies inter-
acting with one another on a fixed, eternal grid of  time and space. 
Einstein’s discovery was extremely disorientating; literally, it deprived 
physics of  its bearings. Out of  the theory of  special relativity came a 
succession of  revolutionary concepts: that no object can travel faster 
than light, that an object’s mass increases as it speeds up, that energy 
and mass are related via the iconic equation E = mc2.* The startling 

* The genealogy of  this equation is complex – an equivalence of  energy and mass 
was long suspected, and in fact it does not rely explicitly and uniquely on the theory 
of  relativity – see http://physicsworld.com/cws/article/news/2011/aug/23/did-
einstein-discover-e-equals-mc-squared.
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consequences of  special relativity are barely apparent, however, until 
the velocities of  objects approach the speed of  light – about 300,000 
kilometres per second. Scientists could not yet knowingly induce such 
awesome speeds artificially. That was soon to change.

Planck was an enthusiastic advocate of  special relativity, but he was 
much more wary of  Einstein’s extension of  these ideas in 1912 in the 
theory of  general relativity. By apparently dispensing with the force of  
gravity, reducing it to a distortion of  space–time itself, Einstein seemed 
to Planck to be departing too far from convention and entering into 
pure speculation. This initial resistance by one of  the most eminent 
German scientists of  the age was a source of  immense frustration for 
Einstein. There was rather less hesitancy outside Germany, albeit 
perhaps for complex reasons. The English astronomer Arthur 
Eddington was almost zealous in his determination to validate the 
theory: a pacifist Quaker, he saw this as a way of  welcoming German 
science back into the international fold after the rupture of  the war. 
Eddington has been accused of  being selective with the data taken 
during two expeditions in 1919 to Brazil and Africa to view the solar 
eclipse and search for bending of  starlight round the sun, which general 
relativity predicted. Whether they were secure or not, Eddington’s 
findings, published the following year, were taken as confirmation of  
Einstein’s genius, and they made him an international celebrity.

Rebuilding German science

The names of  scientists working in the German-speaking nations in 
the early twentieth century – Planck, Einstein, Heisenberg, Schrödinger 
– are so intimately tied to the revolutions taking place in theoretical 
physics that it is easy to overlook how precarious German science was 
at the time. The First World War brought not only a crippling finan-
cial burden which eventually ballooned into the hyperinflation and 
economic stagnation of  the Weimar Republic, but also a sense of  
national shame and isolation. Everyone in Germany felt this affliction; 
the scientists, accustomed to pre-war supremacy, experienced it espe-
cially keenly. The theoretical discoveries of  Planck and Einstein at the 
start of  the century had followed on the heels of  an unmatched 
mastery of  experimental physics. In 1895 Wilhelm Röntgen at Würz-
burg had amazed and enchanted the world by discovering X-rays, a 
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form of  electromagnetic radiation with very short wavelengths. His 
work built on the pioneering studies of  Philipp Lenard at Heidelberg 
on ‘cathode rays’, which were revealed in 1897 to be not rays at all 
but streams of  subatomic, electrically charged particles subsequently 
called electrons, fundamental constituents of  atoms.

The scientific pre-eminence of  Germany before the war was not 
limited to physics. It had dominated chemistry throughout the nine-
teenth century, thanks to pioneers such as Justus von Liebig, Friedrich 
August Kekulé, Adolf  von Baeyer and August Wilhelm von Hofmann. 
The German chemists displayed an enviable aptitude for converting 
their laboratory discoveries into the mass products of  a thriving chem-
ical industry. Dyestuffs, pharmaceuticals, fertilizers and photographic 
products were the mainstay of  powerful German industrial companies 
such as Hoechst, Bayer, BASF and Agfa. At the start of  the twentieth 
century, Emil Fischer at the University of  Berlin (Nobel laureate 1902) 
was arguably the world’s foremost organic chemist, while physical 
chemistry was dominated by Wilhelm Ostwald at Leipzig (Nobel 
laureate 1909). In physiology, Wilhelm Roux, Hans Spemann and Hans 
Driesch had made embryology a true science, and the controversial 
zoologist Ernst Haeckel at Jena had spread the word of  Darwinism 
throughout Germany. In medicine, Robert Koch at Berlin pioneered 
the understanding of  tuberculosis; his one-time assistant Paul Ehrlich 
helped to launch synthetic pharmaceuticals with the anti-syphilis drug 
Salvarsan.

Yet even before the First World War, concerns were expressed that 
German science was in danger of  losing its dominant position. In 1909 
a seemingly unlikely champion of  science, the theologian and historian 
Adolf  von Harnack, argued that the appearance of  privately funded 
scientific institutions in the United States, such as the Carnegie Insti-
tution in Washington DC, might leave Germany in the shade. That 
kind of  private enterprise might work for the Americans, but it was 
not in the German tradition. At the end of  the nineteenth century 
the minister for university affairs, Friedrich Althoff, proposed that a 
state-funded ‘colony’ of  scientific institutes be set up in Berlin-Dahlem 
– a kind of  German Oxford, affiliated with the universities but inde-
pendent of  them.

This plan cohered in 1911 with the formation of  the Kaiser 
Wilhelm Society (Kaiser-Wilhelm-Gesellschaft, KWG), of  which 
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Harnack was the first president. It was funded partly by industry 
and partly by the government, and was intended to foster both pure 
and applied scientific research in an environment that freed the 
scientists from teaching responsibilities. In contrast to the univer-
sities, appointments to the KWG institutes were determined not by 
the state but by the scientists themselves – the state ministries simply 
rubber-stamped the decisions. This separation from the university 
system was to prove critical to the KWG’s operation during the Nazi 
era, for it meant that, unlike university professors, staff  at the soci-
ety’s institutes were in general not formally state-employed civil 
servants. The KWG evolved into a semi-private* organization with 
over thirty institutes by the end of  the 1920s.

The first two of  these research centres, the Kaiser Wilhelm Institutes 
for Chemistry (KWIC) and Physical Chemistry (KWIPC), were opened 
in Berlin-Dahlem in 1912 by the emperor in person. The institutes 
that followed were primarily biological and medical: botany, zoology, 
microbiology, physiology. Physics was not a priority. The precedence 
awarded to chemistry reflected its industrial importance; the KWIPC 
was financed by the Jewish banker and entrepreneur Leopold Koppel, 
a senator of  the KWG. Koppel made this endowment contingent on 
the institute’s director being the Jewish German chemist Fritz Haber, 
who had demonstrated the importance of  chemistry for industry and 
agriculture by developing, between the mid-1890s and 1913, a catalytic 
process for turning atmospheric nitrogen into fertilizer. Haber’s 
method, which won him a Nobel Prize in 1918, was modified for 
industrial-scale production by Carl Bosch at BASF. Bosch went on to 
win a Nobel in 1931 for his work on chemical processing at high pres-
sures, and he became president of  the KWG in 1937. The First World 
War lent fresh significance to the Haber–Bosch process, which was 
given over largely to the production of  nitrogen-rich explosives rather 
than fertilizer. It has been said that, without this chemical technology, 
the war would have been over in a year through lack of  munitions. 
At the KWIPC Haber undertook wartime research on the production 
of  chlorine and other poisonous gases for chemical warfare. By 1917 

* Harnack claimed somewhat perplexingly that the institutes were ‘private institutes 
and state institutes at the same time’. In 1928 the KWG became officially administered 
by an autonomous scientific council.
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the institute (which is today named after Haber) had grown to house 
1,500 personnel, including 150 scientists.

But the war and the political instabilities of  its aftermath severely 
disrupted the aspirations of  the KWG and threatened to choke this 
attempt to revitalize German research. ‘At the moment the outlook 
for our German science is very bleak,’ Planck wrote in 1919. ‘But I 
cling strongly to the hope that it will again reach the top . . . if  only 
we can get through the next difficult years decently.’ Planck could 
have no inkling just how difficult those years would become, nor how 
hard it would be to retain decency.

After the humiliation of  the war, supporting science was not just 
a desirable economic investment but also a way of  regaining national 
prestige. And how deeply humiliating it was. The harshly punitive 
Treaty of  Versailles compelled Germany to pay the fantastic sum of  
269 billion gold marks (later reduced, although still it fuelled German 
hyperinflation), stripped it of  territories in Alsace, Upper Silesia, North 
Schleswig and elsewhere, deprived it of  its colonies, allowed it only a 
tiny army and almost no navy, and excluded it from the League of  
Nations. The treaty also undermined the support within Germany for 
the liberal Weimar government that had brokered it.

Unlike Einstein, most scientists and academics responded to this 
disgrace by turning inward, attempting to salvage some pride by 
asserting the moral superiority of  German culture. The nation might 
have been broken and humbled by the war, Planck told the Prussian 
Academy of  Sciences in 1918, ‘but there is one thing which no foreign 
or domestic enemy has yet taken from us: that is the position which 
German science occupies in the world’.

This nationalism, often bordering on chauvinism, was in part a 
defensive reaction to a vindictive international boycott on German 
science and scientists after the war. The newly formed International 
Research Council decided to exclude Germans and Austrians from its 
committees, meetings and projects. In Britain and the United States 
the wisdom of  this counterproductive gesture was questioned in the 
1920s, and by 1926 the council was persuaded to open its doors again 
to the Germans. Stung by the preceding snub, they refused the invita-
tion. Instead of  tempering its cultural isolation by seeking to engage 
in international affairs, Germany became yet more nationalist and 
isolationist, insisting stridently on the uniqueness and primacy of  
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German science. Science, Planck insisted, ‘just like art and religion, 
can in the first instance grow properly only on national soil. Only 
when such a basis has been established is a fruitful union of  the nations 
in high-minded competition possible.’

Stripped of  political power, German leaders and researchers sought 
to substitute scientific prestige in its place. Even before the war, 
Harnack’s report calling for the establishment of  specialized research 
institutes had been viewed as a quasi-military political strategy, being 
summarized thus by the Prussian Ministry of  Education and the Reich 
Interior Ministry:

For Germany the maintenance of  its scientific hegemony is just as 
much a necessity for the state as is the superiority of  its army. A decline 
in Germany’s scientific prestige reacts upon Germany’s national repute 
and national influence in all other fields, leaving entirely out of  the 
account the eminent importance for our economy of  a superiority in 
particular fields of  science.

This being so, it was the duty of  German scientists to act as ambas-
sadors for their country: to impress on the world the strengths and 
virtues of  German science. Einstein’s internationalism, which 
claimed that science was an enterprise without borders and inde-
pendent of  one’s country or creed, was considered unpatriotic and 
distasteful.

When Planck pronounced his gloomy prognosis in 1919, the fissip-
arous Weimar government was sailing towards economic disaster. 
Within just a few years, hyperinflation had made nonsense of  the 
mark and the country stood on the brink of  total dissolution. In 1923 
the cost of  a loaf  of  bread rose into the millions of  marks; what could 
be purchased when you got your wages could become unaffordable 
by the time you got to the shops. Planck once found, while on a trip 
as secretary of  the Prussian Academy of  Sciences, that the money he 
had been given for expenses when he set off  on the train was not 
enough by the time he arrived at his destination to cover the cost of  
a hotel room for the night, forcing the 65-year-old to sit up all night 
in the station waiting room.

In those circumstances, where could money be found to keep 
German science alive, let alone to restore it to pole position? The 
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KWG* was compelled to go begging to the Prussian state. In 1920 
Harnack and Planck, who had been elected to the society’s senate 
in 1916, enlisted the support of  the former culture minister of  Prussia 
to establish the Emergency Association of  German Science, an 
organization that would gather funds for research. Although some 
money was granted by the state and some by industry, a fecund 
source was identified abroad. The Rockefeller Foundation in the 
United States, founded in 1913 by the industrialist and philanthropist 
John D. Rockefeller, rose above the international boycott of  German 
science to honour its declared intent of  promoting ‘the well-being 
of  mankind throughout the world’, and it entered into negotiations 
to realize Harnack’s vision of  creating a nucleus of  scientific insti-
tutes.

Wind of  change

The Weimar government was never less popular than in the early 
1920s, leading even liberals to express some nostalgia for the more 
authoritarian culture of  imperial rule. Bavaria had been particularly 
fragile politically since the end of  the war, wavering between extremes. 
The far-left Independent Socialists led by Kurt Eisner had gained 
control in 1918, but were inept at governance, and elections the 
following year handed a majority to the right-wing Bavarian People’s 
Party. When Eisner was shot by a far-right extremist in February 1919, 
there was fighting on the streets of  Munich. An unusually cold winter, 
in which snow persisted until May, exacerbated the shortages of  food 
and fuel. The unrest continued until 1923, culminating with an 
attempted putsch against the local government by the National 
Socialist German Workers’ Party (Nationalsozialistische Deutsche 
Arbeiterpartei, NSDAP), led by Adolf  Hitler. The uprising was 
suppressed and its ringleader imprisoned, but not before Munich was 
shaken by more violence. During his prison sentence, Hitler spelt out 
his vision of  political struggle:

* The continued use of  the imperial name in a republic might seem incongruous. 
But a proposal by some leftist elements that it be changed after the war was strongly 
resisted – an indication of  the conservatism and adherence to tradition of  most of  
its members. Only in 1948 was the name finally changed; we will see later how that 
came about.
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The nationalization of  the great masses can never take place by way 
of  half  measures, by a weak emphasis upon a so-called objective view-
point, but by a ruthless and fanatically one-sided orientation as to the 
goal to be aimed at . . . One can only succeed in winning the soul of  
a people if  . . . one also destroys at the same time the supporter of  
the contrary.

After the unrest in Bavaria (and elsewhere) dissipated, the Weimar 
government was granted a brief  respite from its travails. The economy 
at last began to settle, and the worst fears of  the middle and upper 
classes – that there would be a Communist revolution – failed to 
materialize. This was the ‘golden age’ that the Weimar era rather 
selectively evokes in the popular image today: the time of  the Bauhaus, 
jazz, artistic and sexual permissiveness. That was perhaps how it 
seemed to Berlin bohemians, but very few academics and scientists 
partook of  this hedonistic culture, which they tended to regard with 
the suspicion and contempt of  the elite for the vulgar.

The period of  grace ended in 1930, when the federal elections 
exposed the schism between the creeping extremes of  German polit-
ical life. The National Socialists enjoyed a surge in support, gaining 
18 per cent of  the vote: 107 of  the 577 seats in the German parliament 
(Reichstag), compared to just twelve in the elections two years earlier. 
The Social Democratic Party retained its majority, but with only 
thirty-six more seats than the Nazis, and was hindered by disagree-
ments with the third-placed Communist Party. Thus the Social Demo-
crats could claim no mandate; they could barely govern at all. In the 
political chaos that followed, support for the National Socialists blos-
somed. Increasingly they seemed the only party capable of  exercising 
firm rule. Hitler blamed the turmoil on the Jewish bankers and 
Communist agitators. Naked anti-Semitic sentiment rose like dross to 
the surface.

That year Adolf  von Harnack died, and Max Planck was elected 
president of  the KWG. He thereby became the de facto figurehead 
of  German science, its captain against the gathering storm.
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