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    Foreword

    By Dr Max Perutz

    Some years ago I ran into one of my Viennese friends of the 1930s. He asked me:

    ‘What do you think of Fifi?’

    ‘Who’s Fifi?’

    ‘Don’t you remember, the girl with the dachshund?’

    ‘What about her?’

    ‘Haven’t you seen Born Free.

    I’ve read it.’

    ‘She emigrated to Kenya, abbreviated Josephine to Joy and married that game warden Adamson.’ Had Fifi remained in Vienna, she would have continued to keep dachshunds: it was her emigration that enabled her to keep a lioness instead. That story is symbolic of the greater opportunities many of us found in our new homes.

    Jean Medawar and David Pyke tell the stories of the selected group of Jewish scientists and physicians from Germany and Austria whom the Nazis dismissed from their academic posts and who settled in Britain and the United States. They describe some of the contributions to science and medicine which these men made both before and after their emigration. According to the authors, their emigration was Hitler’s loss and Britain’s and America’s gain.

    As one of the scientists included in the book, I must protest. Like Fifi’s, the gain was mine. Had I stayed in my native Austria, even if there had been no Hitler, I could never have solved the problem of protein structure, or founded the Laboratory of Molecular Biology which became the envy of the scientific world. I would have lacked the means, I would not have found the outstanding teachers and colleagues, or learned scientific rigour; I would have lacked the stimulus, the role models, the tradition of attacking important problems, however difficult, that Cambridge provided. It was Cambridge that made me, and for that I am forever grateful. The art historian Ernst Gombrich feels the same way. We all owe a tremendous debt to Britain.

    It began with a remarkable act of selfless generosity on the part of British academics. Shortly after Hitler came to power, in March 1933, Sir William Beveridge, then director of the London School of Economics, and Lionel Robbins, one of its professors, were enjoying themselves in Vienna when they read the first news of Hitler’s wholesale dismissal of Jewish teachers from German universities. Possession of even a single Jewish grandparent disqualified academics from teaching the German Master Race. Refusal to swear allegiance to Adolf Hitler was another ground for dismissal. Outraged, Beveridge and Robbins returned to London and convened the professorial council which decided to invite all teachers and administrators to contribute to an academic assistance fund for helping displaced scholars in economic and political science. Beveridge recalled: ‘The answer to Hitler of British Universities generally was as immediate and emphatic as the answer of the London School of Economics.’ On 22 May 1933, 41 prominent academics, including Maynard Keynes, Gilbert Murray, George Trevelyan and seven Nobel laureates in science and medicine wrote to The Times announcing the foundation of the Academic Assistance Council ‘to raise a fund, to be used primarily, though not exclusively, in providing maintenance for displaced teachers and investigators, and finding them work in universities and scientific institutions.’ Accommodated in two small offices in the Royal Society’s rooms in Burlington House, it became as much a specialized labour exchange as an income provider. In 1936 the council’s name was changed to the Society for the Protection of Science and Learning. At the end of the Second World War, 2,541 refugee scholars were registered with the society, most of them Germans and Austrians. Other refugees came from Czechoslovakia, Italy and Spain. The society’s income from its formation to the outbreak of war was nearly 100,000, equivalent to about Fifty million today, most of it from private individuals. The City of London kept its coffers closed.

    Hitler’s Gift includes only refugee scholars who achieved academic distinction; there were others now forgotten, who created wealth. For example, one of my Viennese acquaintances who settled here was the young entomologist Walter Ripper. He and his wife moved into a house in a village just outside Cambridge. To earn some money, Ripper began to synthesize agrochemicals, mainly pesticides, in his garage. His business soon expanded into a small factory. After the war, its growing profits allowed Ripper to fly his own aeroplane to the Sudan to help cotton growers control their insect pests. Ripper met his death when he crashed his plane into a Greek mountain, but his firm continued to flourish. Its successors expanded until they employed as many as 250 people, and the firm is now part of a global conglomerate.

    Scientists were not the only ones to whom Britain offered new scope and opportunities. In 1992 Sir Claus Moser, also German-born and an authority in social statistics and a prominent supporter of music, delivered a lecture on Britain’s ‘Life in the Arts and the Influence of Jewish Immigration’. His lecture is a tribute to the refugees’ part in making London a world centre of music. According to him, they raised standards, heightened disciplined professionalism, discouraged dilettantism, widened artistic interest and increased support and participation. Moser found that the Amadeus Quartet, three of whose members were refugees, achieved a major musical transformation in England. He writes that the Glyndebourne Opera, though founded by John Christie, owes its high quality to Fritz Busch from Dresden and Carl Ebert from Berlin. The Edinburgh Festival was Rudolf Bing’s brainchild in 1947 and was run from 1965 to 1978 by Peter Diamond, another ex-refugee. George Sold, an ex-refugee from Hungary has also exercised tremendous influence on London’s music. Moser credits the Jewish immigrant musicians too with increasing the public’s enthusiasm for music, so that about three million people now attend opera in Britain every year, and for raising the quality of British artists to a level that brings them engagements in opera houses around the world. The art historian Nicholas Pevsner was another German refugee who found an immensely fruitful field of activity here, an untapped treasure in the form of Britain’s buildings whose architecture he recorded in a monumental series of volumes. Like scientists, musicians, artists and academics of all kinds found Britain a good country to live and work in.

    MRC Laboratory of Molecular Biology

    Cambridge

    June 2000

  


  
    Introduction

    D. A. Pyke

    This is a note to explain my life-long interest in the subject of this book.

    I was born in 1921 so was aged nearly twelve when Hitler came to power. The event was probably not of interest to most children of my age but 1 had a father who was highly politically aware and so I was very interested in public affairs. Although the political atmosphere in England was calm and detached it was not difficult to see that what was happening in Germany was — or could be - enormously important to everybody. Although there had not yet been any rearmament Hitler’s threats against political opponents, especially the Communists, and his actions against Jews was clearly serious and dangerous. Indeed his actions against Jews in academic life were obvious at once. A law of 7 April 1933 (only ten weeks after Hitler coming to power) dismissed most Jews in State institutions, and as all universities in Germany were run by the State that meant nearly all Jews in academic life. Most started to look for jobs abroad, many came to Britain where an organization to help them — the Academic Assistance Council — was very quickly created.

    My father was Jewish. He was never in any sense a practising Jew, having no religion at all, but perhaps he was sensitized to the horror in Germany by that fact. 1 have never felt Jewish and think that my feelings about anti-Semitism, starting in 1933, are such as any decent person who had any idea of what was happening in Germany felt. Enough information came out of Nazi Germany to make quite clear to anyone with eyes and ears something of the horror of concentration-camp tortures — and this was long before the death camps and the policy of murdering all Jews.

    On 30 June 1934 there was a flare-up in the Nazi leadership which gave some people the hope that it might be disintegrating. Ernst Rohm, the head of the SA and an old friend of Hitler’s, together with other SA leaders was murdered, an action which Hitler supervised personally. I was so intrigued by this that three weeks later at a speech competition at my preparatory school I spoke on The rise and possible fall of Adolf Hitler’. I don’t remember what I said — and I regret to say that the school magazine did not report the speech. At least I seem to have been thinking along the right lines, if a little optimistically.

    The next time I can remember doing anything of relevance to the story of this book was in 1940. I was a medical student at Cambridge and was editor of the University Medical Society magazine. It was the time of internment when refugee Germans (and Italians) who had not been naturalized (naturalization took five years so many of the refugees had not had time) were interned in a panic action soon after the German attack in the West. Refugees at Cambridge were particularly badly hit because, in the fear that some refugees might actually be Nazi spies, the east and south-east of Britain were thought to be specially vulnerable if there were an invasion. We did not quite know what was going on: no announcements were made, friends and teachers simply disappeared. It gradually emerged that they had been sent to internment in Liverpool and the Isle of Man. Without knowing if there had been any real danger of treachery (there hadn’t) it still seemed harsh to intern all the refugees, including those previously graded by government committees as friendly, so abruptly and without telling their families what was happening to them. Everyone could see, especially after the fall of Norway in April when a traitor — Quisling — emerged to take over the government, and when alarmist stories of parachutists and spies spread, that it was reasonable for the British government to act. It was the severity and the manner of the action that aroused some criticism in the press and Parliament, especially after a few weeks when none of the internees had been released.

    At that time some universities had their own Members of Parliament. The MP for Cambridge was A, V. Hill, a Nobel Prize winner and physiologist who was one of the founders of the Academic Assistance Council set up to help the refugee scholars and scientists. He started asking questions in Parliament from June onwards and offering, on behalf of the Royal Society, to help the government to screen refugee scientists so that known anti-Nazis could be released. It was, incidentally, a tremendous boost to the morale of the internees when they heard that at a time of extreme crisis for the country Parliament was occupying itself with their plight. Having no source of news they concluded from this that the situation couldn’t be so bad. They were wrong, the situation was desperate, but even in such a situation the British Parliament was mindful of its duty.

    I knew about A. V. Hill’s actions and thought it would be nice to commission an article for my magazine, not stopping to think that he might have other and more important things on his mind. Here is the letter he sent to me:

    29 October 1940

    Dear Mr Pyke

    Thank you for your letter of 26 October. I certainly do with you deplore the policy of indiscriminate internment of scientific and medical people (among many others) who could so well help us in our national effort. The ‘distressing apathy’ which you note among medical students in Cambridge about the internment of foreign doctors is shared by a large proportion of qualified medical people and the Home Office is not to be blamed so much as the medical organizations and the strict trades union attitude of the BMA for the attitude towards foreigners. Some of the medical people are much better and there is a committee of the Royal Society of Medicine which is taking an interest in getting medical people out of internment. The Royal Colleges, which might have taken, relative to their brethren, the same action that the Royal Society has taken for scientific people, have done nothing at all. The Home Office, I know, lives in terror of the medical profession or rather of their organizations because of the rigidity of their trades union attitude and the powerful influence they are able to exert. The Home Office indeed is far more liberal minded than the doctors.

    There are now several hundred Polish doctors and an almost equal number of Czech doctors, both supposed to be our allies, as well as the hundreds of medically qualified refugees from Nazi oppression who have not got British medical qualifications. These are now kicking their heels and not allowed to follow their professions at all. If one says this one arouses the comment that there are plenty of British doctors out of a job or with practices greatly limited. That is perhaps true, but during this winter we are likely to have very extensive epidemics and every medical man may be needed, and anyhow we throw away annually some six thousand children’s lives to diphtheria, who could be saved if we would put medical people on to preventive immunization. The situation is a sorry one. I am afraid, however, that I have far too much to do to be able to find time to write the article you want. Good luck to you, however, in your efforts to make your fellow medical students more liberal minded.

    Yours sincerely

    Professor A. V. Hill

    MP for Cambridge University

    Secretary R S

    I was — and still am — overwhelmed that he spread himself so generously (he might have written an article in fewer lines!) in writing a private letter to someone of no importance. The letter was of a piece with the man and with the attitude of the British public at the time.

    As this book shows, the British people’s welcome to the anti-Nazi refugees came from a generous spirit. It also produced enormous benefits for the country. Twenty of the scientific refugees later won Nobel prizes and more than 50 became Fellows of the Royal Society. Nearly all the early workers on atomic energy were British or European Jewish refugees. In the arts, including especially music, the German contribution was enormous. Consequently Britain’s gain was great. Sir Peter Medawar used to say that the three greatest Englishmen he knew were Ernst Gombrich, Max Perutz and Karl Popper — art historian, biologist and philosopher — all from Vienna.

    So what started as an altruistic gesture, the rescue of German academic refugees, turned out to be a highly profitable venture. Germany lost and we gained a greater intellectual and artistic treasure than has ever moved from one country to another. Germany, which had been incomparably the top nation scientifically, damaged itself irretrievably, almost mortally in the sense that its scientific losses in U-boat and atomic warfare might have been crucial to the result of the war. The West was infused with a deep draught of academic strength which enormously strengthened Britain and set American science on the steep rise to its present world supremacy.

    The trigger to write this book came from knowing Wilhelm Feldberg. He was a physiologist who had been thrown out of Germany immediately Hitler came to power and came to England.

    He had worked on chemical neurotransmission (the chemical method by which nerve impulses pass from one nerve to the next, not via an electric current). When I went up to Cambridge he was one of several refugee scientists who taught us. Many years later my medical research interests took me in his direction. I saw him at the National Institute for Medical Research, Mill Hill, and got to know him well again. He was an overwhelmingly attractive personality. He had lost two wives, one son, his country and job and yet said: ‘I have been so lucky. He meant it — he had pursued his career of choice with great success and was surrounded and supported by the love of his family and friends and the admiration of his colleagues.

    Another sweet and engaging one of our teachers was Hermann (later Hugh) Blaschko. He seemed to be part of the physiology department but we discovered later that he had no proper appointment and was surviving on tutoring fees. He did vital work studying the metabolism of substances in the brain.

    Both these lovely men lived to be FRS, famous pharmacologists and died in their nineties, universally beloved.

    Jean Medawar

    I joined the project of writing this book for two reasons — one political one personal, as the widow of Peter Medawar OM, Nobel laureate.

    In 1932, before the Nazis came to power I spent a holiday in the Black Forest. Already there were swastika flags flying although they were legally forbidden. That gave a feeling of menace and of danger which I never lost. I was thoroughly alerted when I was an undergraduate at Oxford and joined the Labour party in its opposition to appeasement, together with Peter, who although entirely committed to a scientific career, was far from immune to political issues. By virtue of his eminence then, and especially later, he encountered many of the refugee scientists, particularly those who came to Oxford like E. B. Chain, who worked in Howard Florey’s department of pathology, where Peter also worked. Despite their junior status they did what they could to soften the lot of those who had been expelled or squeezed out from careers in Germany. My knowledge of German was an advantage.

    That is the background of my interest in our subject. The foreground is the personal, “working relationship with David Pyke. This came about through the initiative of his mother, Margaret Pyke, who as chairman of the Family Planning Association was always on the lookout for sympathetic talent and quickly spotted me. Soon afterwards, in 1959, she asked me to help David in the job of editing the journal Family Planning. This enterprise, generally regarded as a success, led to many other efforts, so it was natural that when the idea of writing this book developed it should become a joint enterprise between two people working together who had the same ideas and ideals concerning science, scientists and humane behaviour.

    The more our work has gone on, the more we have come to admire the scientists who came to Britain and the West, and — quite as much — the academics of Britain who in 1933 were so quick to see the danger and so quick to act. They behaved with an intelligence, courage and decisiveness that should guide us all.

    Their actions were an inspiration to the world then, have been ever since and should always be. We hope that by writing this book we may help to honour their names.

    This, therefore, is the story of some of the scientists, almost all Jewish, who were driven out of Germany in the years before the Second World War, It is an account of their escapes, rescues and later careers rather than of their work. It is not a scholarly study. Of the hundreds of refugees, we have written about only 40. They include most of the outstanding figures and those we have known and interviewed.

  


  I

  German Science Before Hitler

  In the first 32 years of the Nobel Prizes (1901-32)

  Germany won one third of all the prizes in science,

  33 out of 100, Britain 18 and the USA 6.

  From the nineteenth century German science led the world; its reputation in chemistry, physics, biology and medicine was rivalled, if at all, only by Britain. If scientific success can be measured by the award of Nobel Prizes, Germany’s record far outshone that of any other country. Of all 100 Nobel Prizes in science awarded between 1901, when the awards were founded, and 1932, the year before Hitler came to power, no less than 33 were awarded to Germans or scientists working in Germany. Britain had 18 laureates; the USA produced six. German and British scientists together won more than half of all Nobel Prizes. Of the German laureates, about a quarter of the scientists were of Jewish descent, although the Jewish population made up no more than 1 per cent of the German people at the time.

  There were special circumstances that fostered this pitch of achievement in German science, linked to German society and the development of the nation as a whole. The German empire came into being in 1871 with formidable military power inherited from Prussia, the founder state. It was Prussia, led by Otto von Bismarck, after three lightning wars in the 18 60s and early 1870s against Denmark, Austria and France, who established its king as German Emperor and stamped its authoritarian, militarist character on the new German nation.

  A surge of confidence and national pride accompanied the creation of the German Reich, based on the Prussian army’s power and the combined potential of Germany’s unified people and resources. With a population bigger than that of France or Britain, and territories expanded by its war gains, Germany was in the ascendant — the most powerful nation in Europe.

  Bismarck’s recognition that military strength must be matched by industrial and economic efficiency set the scene for the founder years and the decades before the Great War, which saw a tremendous growth. The government encouraged research-driven industrial development, and German businesses led the world in running research departments alongside their manufacturing plants — a pattern which American industry later adopted with spectacular success. Industry courted the best academics for research and its practical application, and technical skill was supplied by Technische Hochschulen (technical universities). Conversely, the state-run universities favoured scientists who had worked in industry — a cross-fertilization which had enormous benefits for Germany’s industrial growth. Chemistry led the way, and became a byword for progress and wealth.

  Soon after his accession in 1888, Wilhelm II dismissed Bismarck, the architect of Germany’s greatness. The Kaiser, who regarded himself as leader of the nation’s civil as well as its military life, was vain and unstable — perhaps hardly surprising in a man who gloried in the title of ‘All Highest’. What he did have, however, was a respect for science and learning, whose achievements had done so much to advance Germany’s industrial strength and enhance its prestige and military power.

  This interest increased with Wilhelm’s acquaintance with Walther Nernst, one of the founders of physical chemistry and director of experimental physics at Berlin University. Confident and decisive, Nernst was always open to new ideas, which he discussed with the Kaiser over meals and meetings at the Palace - a relationship which symbolized science’s high standing in Germany. The Kaiser expanded on Nernst’s proposals to set up a national science establishment, and the result was the creation of the Kaiser Wilhelm Society, whose Founding Convention in January 1911 described chemistry and natural science, not colonial expansion, as ‘the true land of boundless opportunities’. By the 1920s a network of Kaiser Wilhelm Institutes (KWI) for chemistry, physical chemistry, physics and medical research, first in Berlin and then elsewhere in Germany, had become world leaders and are still, under the name of Max Planck Institutes.

  Science entered a great age, with scientists as the new heroes in an environment uniquely shaped to draw out greatness. Public respect for science was close to reverence, hard to conceive from today’s perspective of popular scepticism about the benefits of modern technology. Some described their work as if it was akin to a religious calling, and their faith seemed justified. In medicine and biochemistry they were defeating the scourges of disease and infant mortality. In applied chemistry they were revolutionizing industry. And in physics they were on the verge of discoveries which would open the way to a new universe.

  The research that led to Germany’s pioneering industrial production of synthetic dyes, reaping enormous commercial returns, also brought biological and medical breakthroughs. In medical science the great figures were Robert Koch, Rudolf Virchow and Paul Ehrlich — respectively the discoverer of the bacterium causing tuberculosis in 1876, the founding father of pathology and the originator of the chemical treatment of disease. It was the beginning of what Otto Warburg called ‘that great age in which medicine and chemistry forged their alliance for the benefit of all mankind. He and another outstanding biochemist, Otto Meyerhof, were awarded Nobel Prizes for work on the chemistry of muscle and on respiratory enzymes respectively. Their learning was passed on to others, such as Hans Krebs, who went on to become Nobel laureates.

  Berlin, centre of imperial power and scholarship, dominated the scientific scene, with its world-famous university and the new Kaiser Wilhelm Institutes; it was also the seat of the Prussian Academy and the National Physical Laboratory. In the capital city brash new wealth jostled with imperial pomp and the old governing class of the Prussian military and landowning aristocracy. It was also the artistic and cultural capital, with a flourishing salon society which cultivated creativity and honoured the great scientific intellects along with philosophers, writers and musicians.

  At the new Kaiser Wilhelm Institute for Physical Chemistry and Electrochemistry in Berlin, Fritz Haber, its director, showed how original research applied to technology could transform the nation’s fortunes. But for him, Germany would almost certainly have lost the First World War within a year. His discovery of how to make ammonia, a crucial step in the manufacture of nitrates, which are a vital component of explosives, saved Germany, starved of the nitrates it had previously imported from Chile. A further consequence of Haber’s work was the manufacture of artificial nitrate fertilizers, which are used today by farmers all over the world. Finally, Haber’s research on the gases released from the industrial process produced poison gas in the form of chlorine, an unprecedented example of what science mobilized for war could do. Haber became a national hero for his war work, and he was awarded the 1918 Nobel Prize for his work on nitrates.

  In theoretical physics, Germany shone brightest of all, contributing more revolutionary discoveries than any other country in any science, at least until the United States took over as science’s world leader half a century later. The ‘golden age of physics began at the turn of the century; Berlin was central to its development, as Max Planck was to its success. Universally respected for his absolute integrity and devotion to German science, Planck was famous for his formulation of the quantum theory, recognizing that energy exists in quanta or finite amounts and was not, as had been thought, a continuum. This theory, published in 1900, was a foundation stone of atomic physics, leading Niels Bohr to postulate that quantal changes of energy were involved when electrons were lost or moved from one orbit round the atomic nucleus to another. Personally and scientifically Planck was thoroughly conservative and recoiled from his own findings, which clashed with the tenets of classical physics, and he preferred to look for ways to reconcile them.

  The young Albert Einstein, working alone in Zurich, was inspired by the revolutionary implications of Planck’s discovery; his famous paper on the photoelectric effect, published in 1905, confirmed Planck’s quantum theory. His special theory of relativity challenged Newton’s laws of physics, which had been unquestioned for two centuries. The theory of relativity seemed so outlandish that at first hardly anyone understood its importance; Planck was among the few who did, and in 1913 he and Walther Nernst, Berlin’s two senior scientists, persuaded Einstein to join them in Berlin as head of the KWI for Physics. Original in every utterance and totally unconventional, Einstein added the shock of genius to Berlin’s scientific establishment

  Another champion of Einstein’s new theories was Max von Laue, a former student of Planck’s, who won the Nobel Prize in 1914 for his discovery that crystals diffract X-rays, which proved that X-rays are electromagnetic waves. Von Laue was from an old landowning family of East Prussian nobility, the traditional backbone of the Prussian army, and not at all the sort of person to go in for science. He always had the bearing and bark of a Prussian officer, though he tried to soften this impression by taking elocution lessons.

  Walther Nernst was awarded the Nobel Prize in 1920 for discovering the third law of thermodynamics: the merging of total and free energy which occurs as absolute zero temperature is approached. The realization of this principle came while he was lecturing to his students during his first term in Berlin in 1905, and he was never slow to proclaim ‘his’ law. He also enjoyed being an entrepreneur, and a patent he took out on an improvement to a type of electric lamp made him a wealthy man.

  Women who worked in science at the time were exceptional. Despite his conservatism, Planck appointed Lise Meitner, from Austria, as his assistant in 1912, and she enjoyed a long and fruitful working relationship with Otto Hahn. She was a physicist and Hahn was a chemist, but they are generally known as the discoverers of nuclear fission, the basis for the atomic bomb, in 1938 — mercifully not before, or Hitler’s Germany might have been armed with atomic weapons.

  When Planck retired as professor of theoretical physics in 1927 be was succeeded by the Austrian Erwin Schrödinger, whose papers on wave equations had caused a sensation the previous year. Schrödinger’s wave theory, though different in its approach, led to similar conclusions as the quantum mechanics of Max Born, Werner Heisenberg and Pascual Jordan in Göttingen which interpreted the atom in completely different, mathematical terms. Kurt Mendelssohn, who was metaphorically cutting his teeth on the new physics as a young research graduate in the 1920s, describes the excitement and bafflement at the time of the Schrödinger/Born controversy: ‘Most of the time at Heyl’s [a coffee house close to the physics laboratory in Berlin] was, of course, devoted to the progress of physics, or rather to our frantic efforts to understand it … the subject had now reached such a state of confusion that one could ask the silliest question without being branded a fool. After a year of calculation, correspondence and argument Schrödinger found a way out of the dilemma: both treatments were equivalent and correct, although expressed differently.

  Groups of talented students and younger scientists gathered round the leading figures, who remained very much at the centre of events. At one stage during the 1920s Planck, Nernst, von Laue and Einstein regularly sat in the front row at the weekly physics seminars at Berlin University, a terrifying prospect for a young scientist presenting a paper.

  Among the scientific centres of excellence outside Berlin, Munich, which was strongly Catholic, was highly influential. In particular Arnold Sommerfeld, professor of theoretical physics, was in close touch with Berlin’s scientists and left his mark on a generation of physicists; he trained nearly a third of Germany’s professors of physics and four of his students were awarded Nobel Prizes.

  The other great cluster of scientific excellence in pre-Hitler Germany, rivalling even Berlin in physics and mathematics, was Göttingen. The ancient university city had no truck with Berlin’s grandeur and showy style, cultivating instead a ‘donnish provincialism’; but its academic community was world-famous. The town-and-gown atmosphere was perhaps akin to that of Cambridge; life revolved around the university in the city centre, which was small enough for people to walk everywhere, and even well-to-do houses took in scientific scholars as paying guests.

  In the university close collaboration between physics and mathematics departments was encouraged by its leading mathematician, David Hilbert, and his younger colleague Richard Courant. Hilbert was also chairman of the prize committee for a curious award — a citizen of Göttingen had left a large bequest to whomever could solve the mathematical problem known as Fermât’s Last Theorem. The committee was in no hurry to find the correct answer, as the interest on the fund was used to pay for lectures by visiting scientists, including Planck, Nernst, Sommerfeld and the Dane Niels Bohr. Göttingen’s scholars flocked to hear guest lecturers — Bohr in particular was held in great esteem and affection, and his visit in summer 1922 became known as the Bohr Fest.

  Göttingen’s greatest theoretical physicist was Max Born, a man whom Bertrand Russell described, much later, as ‘brilliant, humble and completely without fear in his public utterances’. At one time or another Werner Heisenberg, Wolfgang Pauli and Eugene Wigner worked with him, all of whom, including Born himself, later won Nobel Prizes.

  Max Born’s father was professor of anatomy at Breslau and Max grew up in comfort, surrounded by his extended Jewish family and his father’s scholarly and musical friends. One of them encouraged Max towards mathematics and astronomy rather than engineering, as he had first intended, and he became an exceptional student at Breslau University. After studying in Heidelberg and Cambridge he moved to Göttingen in 1908 and rapidly proved his brilliance in mathematical physics. He was enticed away to Berlin, then to Frankfurt, before accepting the Chair of Theoretical Physics at Göttingen. There was another vacant position and he lost no time in recommending his colleague and friend, James Franck, to head a second department of experimental physics.

  Born was by now mainly interested in applying the quantum theory to the structure of atoms. He met James Franck daily, whose group was working in a similar field, comparing their findings with those of Bohr in Copenhagen. The result was the theory of quantum mechanics, which fitted another piece into the confusing picture of the new physics. Born’s pupil Werner Heisenberg, a boyish German genius, worked on the problem too, and before long their joint paper with Pascual Jordan appeared in Zeitschrift für Physik in 1926. Born later wrote: ‘It was a time of hard but successful and delightful work, and there was never a quarrel between us three, no dispute, no jealousy.’ The new ideas were picked up with excitement and consternation by scientists elsewhere — notably Paul Dirac, who heard Heisenberg lecture in Cambridge, and Schrödinger in Berlin. In 1933 Heisenberg, Dirac and Schrödinger were awarded Nobel Prizes for this work; Born, by then in exile in England, had to wait two decades for his. James Franck had won his Nobel Prize in 1925 for formulating the laws governing the impact of electrons on an atom, another step in understanding atomic structure.

  Göttingen attracted scholars from all over the world, including the United States. In 1927 Born had to put in a special plea to the Board of Examiners and the Ministry, for an American student of his who had fallen foul of German bureaucracy when applying for a doctorate. Born’s intervention enabled the student to pass with distinction. He was Robert Oppenheimer, later director of the atomic bomb project. Many years later, Oppenheimer wrote:

  
    Our understanding of atomic physics, of what we call the quantum theory of atomic systems, had its origins at the turn of the century and its great synthesis and resolutions in the 1920s. It was not the doing of any one man. It involved the collaboration of scores of scientists from many different lands … It was a period of patient work in the laboratory, of crucial experiments and daring action, of many false starts and many untenable conjectures. It was a time of earnest correspondence and hurried conferences, of debate, criticism and brilliant mathematical improvisation. For those who participated it was a time of creation. There was terror as well as innovation in their new insight.

  

  At the start of this chapter we noted that a remarkably high proportion of Germany’s Nobel Prize winners were Jewish. In 1933, within months of Hitler coming to power, the world-famous centres of learning that had flourished for 50 years, producing so many of the Ideas on which modern science was founded, were attacked by racial vandalism. About 20 per cent of all physicists and mathematicians were dismissed because they were Jews, and most left the country.

  Germany’s Jewish scientists came In the main from a community rooted deeply in German society and confident of its stability. Unlike other central European countries and Russia, Germany had not expelled its Jewish population and the prospect of serious Interruption to their way of life must have seemed almost inconceivable. After legal equality was granted. In 1869 a growing minority of Jewish families believed that the only feasible solution to their acceptance In wider German society was total assimilation; they regarded their Jewish background as religious rather than racial, and converted to Christianity, considering themselves wholly German. They regarded with suspicion the Jews from the East, the Ostjuden, who had fled from pogroms across the Pale of Western Russia, in 1881 and later. The orthodox religion, clothes and language of these refugees set them apart, and their presence in Germany and Poland was resented in their host countries.

  All but a few members of Germany’s Jewish upper class were excluded from the nobility; instead they formed a cultural élite. In Berlin, as in Vienna, affluent, sophisticated Jewish circles created an ‘aesthetic aristocracy’, forming and closely identifying with German culture - education in its widest, civilizing, sense. Literature, music and philosophy became a common heritage. In scientific circles the peculiar affinity of mathematics and physics with music was especially evident, and professional relationships were often cemented by musical friendships. Max Planck’s musical evenings with Einstein and with Lise Meitner, for instance, were another aspect of the cultural fusion that underlay their scientific achievements.

  In the lives of the German-Jewish scientists prejudice can be seen sometimes in the form of overt anti-Semitism, sometimes as a more shadowy presence. The physicist Rudolf Peierls described how, when making friends in childhood, he learned the delicate lesson of how and when to reveal his family background to his non-Jewish companions; this, he said in a typically positive aside, was a valuable social skill to be employed in later life. Professionally, some scientific fields were more accessible to Jewish graduates than others — established disciplines were more resistant. Promotion, too, was harder to come by.

  Advancement for Jewish scholars seems to have depended partly on the attitude of individual establishment figures in charge of appointments, and partly on the creation of jobs, which tended to cluster in new fields such as theoretical physics. Max Planck in Berlin and Arnold Sommerfeld in Munich were strictly unprejudiced in their appointments. Physics circles at Göttingen were also notably liberal, and an exceptionally high proportion of Jewish scientists found places in the new physics and mathematics departments.

  Chemistry was apparently more difficult. Fritz Haber came from an assimilated German Jewish family yet for years after getting his doctorate he could not find a way into chemistry, despite formidable talent. He had to take work in his father’s business and as assistant in the laboratory at Jena before finally landing a post from which he could rise at the technical university at Karlsruhe. As we have noted, Haber became one of Germany’s most revered scientists, first director of the new Kaiser Wilhelm Institute for Physical Chemistry (which was funded by a Jewish banker).

  There “was perhaps a degree to which prejudice worked as an incentive to success for outstanding talent. Fritz Stern suggests that the obstacles that prejudice put in their way often had a contrary effect: in general terms, anti-Semitism was the sting that spurred Jews on to over-achievement…’. He cites a ‘pattern of success’ in medicine and the natural sciences whereby the Jewish researcher, passed over for promotion, compensated by retreating into research and thus created another path to advancement.

  The cross-currents of prejudice experienced by Jews in Germany were much less than the official anti-Semitism elsewhere in central Europe. Leo Szilard, whose contribution to atomic physics was so crucial in the 1930s, came to Berlin in 1920 not only because physics research was virtually non-existent in Hungary at the time, but because he had been set upon by anti-Semitic fellow students. Szilard and his fellow Hungarians Eugene Wigner and Edward Teller had all experienced open prejudice at first hand before they set foot in Germany.
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