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‘I realized then [1941] that a bomb was not only possible–it was inevitable.’


–Sir James Chadwick, the most senior British scientist in the Manhattan Project, speaking to an interviewer shortly before his death in 1974


‘The Allies won [the Second World War] because our German scientists were better than their German scientists.’


–Sir Ian Jacob, military secretary to Winston Churchill


‘Atomic weapons can hardly be used without spelling the end of the world.’


–Joseph Stalin


‘When you see something that is technically sweet, you go ahead and do it and you argue about it only after you have had your technical success. That is the way it was with the atomic bomb.’


–J. Robert Oppenheimer, scientific director of Los Alamos


‘Don’t bother me with your conscientious scruples. After all, the thing’s superb physics.’


–Enrico Fermi, creator of the first sustainable nuclear chain reaction


‘The first atomic bomb was an unnecessary experiment… [the scientists] had this toy and they wanted to try it out, so they dropped it.’


–Admiral William ‘Bull’ Halsey, commander of the Third Fleet


‘Chadwick’s discovery of the neutron marked the unintentional first step towards man’s loss of innocence in the field of nuclear energy.’


–Andrew Brown, James Chadwick’s biographer


‘When the righteous sin, they add the force of their virtue to all the evil that they do.’


–Lewis Mumford, paraphrasing Ezekiel 18:24












Fallout


1. Radioactive particles that are carried into the atmosphere after a nuclear explosion and gradually fall back as dust or in precipitation.


2. The adverse results of a situation or action.













Preface



Cover-Up: ‘When the Righteous Sin’


Albert Einstein’s famous realisation that E=mc2, that matter and energy are essentially different aspects of the same phenomenon, may be the most rapidly consequential idea in human history. He first published his theory of nuclear energy in May 1905, refining it–with the help of others–until 1917 in the middle of the First World War. Twenty-eight years later–a single generation in human terms–on 6 August 1945, Hiroshima and Nagasaki were each destroyed by an atomic bomb, bringing an end to the Second World War.


History shows that while ideas can be consequential–the Renaissance, the Reformation, the Scientific and Romantic revolutions were real enough–it is not always so easy to identify the exact role they played. What were the intellectual origins of the French Revolution? Why did a Marxist revolution occur in Russia when Marx himself expected it to happen in England? Why did modernism emerge in France first–if, indeed, it did?


But with atomic energy–nuclear energy–the chronology is known with an exactitude that is rare in the history of ideas. Beginning in 1898 with the identification of the electron, soon followed by the discovery of the structure of the atom in 1907, and then the realisation of the existence–and importance–of the neutron in 1932, giving rise to the possibility of a chain reaction, the pieces of this jigsaw were put together in a remarkably swift period, the ‘heroic age of physics’ as Ernest Rutherford, the director of the Cavendish Laboratory in Cambridge, called it.


As someone who has published several books on the history of ideas, this crowded chronology has always fascinated me. Reading into the subject, however, it soon became clear that the story also involves a highly dramatic–even uniquely dramatic–human dimension. The heroic age of physics during the interwar years comprised an elite community of no more than a few dozen physicists, chemists and mathematicians from a limited number of nationalities–British, German, French, American, Danish, Italian, Russian and Japanese–who all knew each other. They studied at the same small number of European institutions in Berlin, Cambridge, Copenhagen and Göttingen, worked together, attended the same conferences, holidayed together, attended each other’s weddings, published their work in the same small number of professional journals, co-operating and competing in an impressive array of scientific advances, that were recognised by the award of numerous Nobel Prizes. A case can be made for saying that the 1920s and 1930s were the most exciting and consequential decades not just in physics but in all of science.1


But the 1920s and 1930s were notable for something else, no less consequential and no less dramatic: the rise of Nazism in Germany and Fascism in Italy.


From the discovery of the neutron in the year before Hitler came to power in Berlin, some scientists were aware of the theoretical possibility that the massive energy wrapped up in the nucleus of the atom could be unlocked, but hoped against hope that it would never prove practical. And then, over Christmas/New Year 1938/9, on the very eve of war, four scientists from Germany confirmed that they had split–fissioned–the nucleus of uranium, the heaviest element in the periodic table and the most unstable. The possibility of nuclear weapons came a frightening step nearer.


One German scientist, Werner Heisenberg, arguably the most brilliant of all, who had won the Nobel Prize in 1932, aged thirty-one, was much later to say that had a handful of physicists got together in 1939 and refused to do any more work on nuclear weapons, there was nothing the politicians could have done, and the whole nuclear arms race would have been stillborn.2


Instead, that year a very small number of highly trained individuals suddenly found themselves in possession of knowledge and skills that could, at least in theory, decide the outcome of war, should it come to pass, which seemed increasingly likely. What could be more dramatic than that–an idea so powerful that it could determine the outcome of a world war? Einstein himself was distraught.
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Six years later Einstein’s remarkable insight was fully realised. On Monday 16 July 1945 at 5.29 a.m., the first test of an atomic bomb was successfully carried out at the so-called Trinity site in the Alamogordo desert in New Mexico. Though he was told the noise had been heard in three states, Leslie Groves, the general in charge of the project, insisted the test be kept secret. ‘Can you give us an easy job, general,’ an aide remarked, ‘like hiding the Mississippi River?’ The very next day, President Harry Truman sat down for his first and only face-to-face meeting with the Soviet premier Joseph Stalin in a suburb of Berlin near Potsdam.3


Three weeks later, on 6 August, also a Monday, Einstein’s idea was again deployed when Hiroshima was bombed. Two days after that, on 8 August, the Soviet Union declared war on Japan. The very next morning, the Red Army’s tanks rolled across the Manchurian border.


These events were hardly coincidences. In recent years, the view has become established–among historians at least if not yet the general public–that the bombs dropped on Hiroshima and Nagasaki were not needed to end the Second World War but had another purpose.


In some ways it is surprising that this view is not more widespread. One early distinguished sceptic about the bomb’s use was General Dwight D. Eisenhower, supreme commander of the Allied Expeditionary Force, who directed Allied operations in Europe against Hitler, and was later president of the United States. At the height of the Cold War, and soon after his famous farewell address as president, in which he drew attention to the risks posed by the ‘military-industrial complex’, he recalled the moment when the secretary of war, Henry Stimson, told him that the atomic bomb was to be used against Japanese cities:



During his recitation of the relevant facts, I had been conscious of a feeling of depression and so I voiced to him my grave misgivings, first on the basis of my belief that Japan was already defeated and that dropping the bomb was completely unnecessary, and secondly because I thought that our country should avoid shocking world opinion by the use of a weapon whose employment was, I thought, no longer mandatory as a measure to save American lives. It was my belief that Japan was, at that very moment, seeking some way to surrender with a minimum loss of ‘face’.4





Admiral William ‘Bull’ Halsey’s Third Fleet was meeting almost no resistance as it bombarded Japanese coastal installations, and Admiral Wagner, in charge of air search-and-patrol, found that in all the millions of square miles on the East Asian seas and coasts ‘there was literally not a single target worth the powder to blow it up’. Halsey later, echoing Eisenhower, said: ‘The first atomic bomb was an unnecessary experiment… It was a mistake to ever drop it… [the scientists] had this toy and they wanted to try it out, so they dropped it… It killed a lot of Japs, but the Japs had put out a lot of peace feelers through Russia long before.’5


Perhaps even more telling, less than a year after the bombings an extensive official study by the US Strategic Bombing Survey published its conclusion that ‘Japan would likely have surrendered in 1945 without atomic bombing, without a Soviet declaration of war, and without an American invasion.’6


Leo Szilard, a Hungarian Jewish émigré who had escaped the Third Reich by the skin of his teeth and had later been the first to conceive the idea of the nuclear chain reaction, had met with James F. Byrnes, President Truman’s personal representative on atomic matters and subsequently secretary of state, at his home in Spartanburg, South Carolina in May 1945. In a memoir, Szilard wrote:



Mr. Byrnes did not argue that it was necessary to use the bomb against the cities of Japan in order to win the war. He knew at the time, as the rest of the government knew, that Japan was essentially defeated and that we could win the war in another six months. At that time Mr. Byrnes was much concerned about the spread of Russian influence in Europe… [Mr. Byrnes’s view was] that our possessing and demonstrating the bomb would make Russia more manageable in Europe.7





This much was obvious to the Russians at the time. To Vyacheslav Molotov, Soviet foreign minister during the whole of the Second World War, the two bombs ‘were not aimed at Japan but rather at the Soviet Union. They [the Americans] said, bear in mind you don’t have an atomic bomb and we do, and this is what the consequences will be like if you make the wrong move!’8


These and other conclusions and observations have led a raft of mainly American scholars to examine the whole process of the decision to use the bomb in more detail as more documents have been declassified and become available. The general consensus is now clear. The decision to use the bomb against Japan, in August 1945, was indeed unnecessary–the Japanese were ready to surrender once an agreed face-saving form of words was found that would let them keep the emperor as a constitutional monarch. (This was not popular in America–a third of the respondents in an opinion poll wanted him executed immediately.) It is also agreed that the primary reason for dropping the bomb was to end the war before Russia could come into the Far East as a belligerent and thereby make several territorial demands, and as a show of superior force designed to impress the nuclear advantage the Western Allies had over the Soviet Union, so that her behaviour would be more amenable to Western interests in the immediate post-war period.9


This later research also shows that the decision to use the bomb was made by a small number of individuals, some of whom tried to cover over their real reasons for acting as they did (‘clear evidence of outright lying’), advocating instead a pretence that the bombs were dropped to save American and Japanese lives.10
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These unedifying manoeuvrings that led to the decision to use the atomic bomb on Japan are not, however, the main focus of this book. Instead it covers an earlier period of the war when the original reason for building a bomb–because it was thought Hitler’s scientists were working towards one–was discovered to have no basis in reality. But this knowledge was not properly assimilated, still less shared by the intelligence services, and was then covered up by some of the same people who misled the world about the bombing of Hiroshima and Nagasaki. Using a close reading of recently released archives in different countries–Britain, the United States, Germany, Denmark, Russia–this book presents a new chronology, or a new narrative, of the construction of the bomb and shows how, if important intelligence on atomic matters had been quickly shared, as it surely should have been, the atomic bomb need never have been built in the first place, nor the world thrust into the threatening and precarious balancing act that we still inhabit. Not everyone felt as James Chadwick did, that once a bomb became possible, it also became inevitable. Errors were made–and lies were told–to bring us a weapon that was not needed.


At the heart of this story are two individuals–Niels Bohr and Klaus Fuchs–who, each in his own very different way, foresaw how the bomb threatened to change the post-war world and sought to do something about it. One failed, the other succeeded.


This book faces squarely the fact that, for some people in this narrative, once it became clear that a bomb could be built, they ensured that it would be built. Bohr and Fuchs both feared this inevitability, but they also knew that, in wartime, more than at other times, chronology is crucial. In wars, events–life-threatening events–follow on one another very quickly and important decisions with momentous consequences have to be taken rapidly. In such circumstances, as this book shows, even the seemingly inevitable is not necessarily inevitable.


The history of atomic bomb wartime intelligence–which is what this book essentially is–presents us with the unmistakable conclusion that a series of momentous mistakes were made, and lies told, by the French, by the Germans, by the British and by the Americans, with the result that the world stumbled, even blundered, unnecessarily into the nuclear age. A world war was raging, the right hand very often didn’t know what the left was doing, individuals were overworked in life-and-death situations, very few had access to all the information they ideally needed. Nonetheless, from the latest evidence we now have, we can conclude that, with different personnel in certain key positions, and if they had shared what intelligence they had, they may well have concluded that there was no need to build an atomic bomb and we would all have avoided the knife-edge that we now call peace.






[image: ]








The place of nuclear weapons in our lives continues to be as nerve-racking as ever. More than seventy years after Hiroshima we seem no nearer to controlling the use or even the spread of these fearsome weapons. Worldwide there are now 9,500 nuclear warheads. According to scientists this is sufficient to destroy the planet 100 times over.11 Our predicament is as absurd as it is dangerous and, with recent developments in Iran and North Korea in mind, it risks becoming even more so.


In setting out this new chronology of the way the atomic bomb came into being, which in certain important respects is at variance with the orthodoxy, I am wary of deriving too-easy lessons from it. The world has moved on.


There is one observation worth making, however, because it underlines the seriousness of the new situation we now face.


The main characters in this story–Presidents Roosevelt and Truman, Vannevar Bush and General Leslie Groves, who between them helped to create and then manage the atom bomb project on the American side, and Prime Minister Winston Churchill, Chancellor of the Exchequer Sir John Anderson and James Chadwick, the discoverer of the neutron, on the British side–were all sophisticated men of the world, mature individuals, highly intelligent, vastly experienced, and extremely well informed, with many practical achievements to their name that improved millions of lives. Compared with our leaders today, they were giants.


Nevertheless, they got the atom bomb wrong. Between them, and for what they convinced themselves were the highest motives, they maladministered us into a world that could have been avoided. And this brings us back to Heisenberg’s argument: had the scientists known what the intelligence agencies and their political masters knew in the run-up to Hiroshima, would they have agreed to take part in the building of the bomb? Readers will draw their own conclusions from the evidence presented here. The atom bomb disaster is an instructive story but it underlines above all the fact that, now as then, the chain reactions between people are even more important than the immense forces of nuclear physics.













PART ONE



Incognito: Klaus Fuchs and Niels Bohr













1



Zigzag


Friday 3 December 1943. Shortly after 7 a.m., just as it was getting light, the 25,000-ton RMS Andes nosed into the James River as it flowed into Chesapeake Bay and the western reaches of the Atlantic. Squally weather, with showers coming and going. Bound for Newport News, Virginia, the Andes was a fairly new ship, originally intended as the jewel in the crown of the Royal Mail Line, which, before the war, had thirty-one vessels distributing British letters and parcels around the world. She had come into service in 1939, on the eve of the Second World War, and as a result had all her luxurious trappings, including an art deco bar, ripped out before they could be used, converting her into a troop ship. Instead of ferrying 600 well-heeled paying passengers, her bread and butter now was transporting 4,000 troops at a time from the United States to Britain.


On the return journey she was normally almost empty. This time, however, she had a very small but extremely precious–not to say highly secret–cargo: a score and more scientists, physicists, chemists and mathematicians who were being hurried to America to take part in the biggest secret of the war–the development and construction of the atomic bomb. They included the chemist Christopher Frank Kearton, a Cheshire man, the son of a bricklayer, and the mathematician Tony Skyrme, a Londoner, Eton-educated, together with three enemy aliens, Germans no less, who had arrived in Britain as refugees from Hitler’s murderous adventures: Rudolf Peierls, Otto Frisch and Klaus Fuchs.


The crossing had taken twice as long as transatlantic crossings normally did. The Andes was not accompanied on her voyage by any naval escort; she relied on her speed to get her out of trouble. Even so, she had been forced to take a zigzag course, a more than apt metaphor for the narrative we are to follow.


The scientists had been allowed to use the first-class cabins, though even these had been converted to house eight bunks each. The ship’s grand piano had been locked away for the duration, a great disappointment in particular to Otto Frisch, newly naturalised as a Briton only a day before he had set sail from Liverpool, and an accomplished, near concert-level musician. He had had to make do with an old, rickety upright instrument, in what had been the ballroom, chained to a pillar to stop it rolling around in rough weather.1


3 December 1943 was an important date in the Second World War, quite apart from the arrival of the Andes in America. That day the first news had been released about the Teheran Conference of the ‘Big Three’–Franklin Roosevelt, Winston Churchill and Joseph Stalin–which had in fact taken place some days earlier but kept secret for obvious reasons. It was the first time the three leaders had met face to face and important decisions had been taken about the future conduct of the war. Hardly less important, the United States announced that same day that in the previous month, November, the country had turned out no fewer than 8,789 aircraft, one entire plane slightly more often than every five minutes. The war was in full swing.2


The transfer of so many British scientists to America was an important development. Although, as we shall see, the British had been the first to realise the possibility of an atomic bomb, by the end of 1943 the United States was in the driving seat. Quite apart from its undoubted greater resources (as the production of those aircraft showed), any project carried out in Britain always risked being bombed.


The Andes docked at Newport News later that morning. The city, originally known for its export of coal and what was once the largest shipbuilding yard and dry dock in the world, was now a major naval base, well protected from attack by the coastal configuration. From Newport, the scientists were taken by train to Washington, changing at Richmond. During the stopover at Richmond, Frisch wandered off into the streets nearby. He was a tall, handsome Austrian. In the Richmond streets, ‘I was greeted by a completely incredible spectacle: fruit stalls with pyramids of oranges… After England’s blackout, and not having seen an orange for a couple of years, that sight was enough to send me into hysterical laughter.’3


Rudolf Peierls found the train ramshackle and crowded. A small round-faced man, with a puckish face, heavy-duty spectacles and buck teeth, he had a Russian wife, Genia, whom he had met at a physics conference in Odessa in the early 1930s. She went in search of better accommodation and came back to say that she had found an almost empty car, ‘in which there were only two very nice Negroes’.4 To her disappointment and horror, she was told they were in the South of the United States, where transport was still segregated.


In Washington, they had to wait for several days before they could be briefed by General Leslie Groves. Groves was the military commander of the Manhattan Project, as the attempt to build an atomic weapon was known.


When the briefing with the British scientists finally took place, Groves introduced them to his concept of ‘compartmentalisation’: in order to maintain total secrecy, each specialist would be allowed to know only what was happening inside that speciality–almost no one would have an overall picture. While this made sense to the military mind–and Groves was in general regarded as an excellent commander–many of the scientists thought that compartmentalisation was impractical, that scientists needed to know the wider picture in order to do their job. It would be a bone of contention throughout the rest of the war. James Chadwick, the most senior British physicist in the Manhattan Project, thought it ‘bogus’, while Leo Szilard, a Hungarian émigré physicist, thought it delayed the development of the bomb by as much as a year.


Groves was widely admired but not liked. Edward Teller, another Hungarian émigré, thought that ‘he could have won almost any unpopularity contest’. And he was an uncompromising Anglophobe, with a ready suspicion of all foreigners. He firmly believed that Americans were more moral people than anyone else and he accepted the presence on United States soil of Frisch, Peierls, Fuchs and the others only reluctantly, compelled by orders from above. This Anglophobia would come to matter.5


At that first meeting, Groves informed the scientists that they would be going to one of two places. Some of them, and this included Frisch, would be going to Los Alamos in the New Mexico desert, where the bomb would eventually be assembled. At the time, in the spirit of compartmentalisation, Los Alamos was known only as ‘Site Y’. Rudolf Peierls had been there on an earlier visit but Klaus Fuchs and the others, who were being sent to New York, did not find out about the actual Los Alamos site for some months.


Peierls and Fuchs were sent to New York because of their expertise in isotope separation. The isotope separation theoretical work was being run in Manhattan by the Kellex Corporation, a subsidiary of a firm of civil engineers. It was set up especially for the building of the isotope separation plant, which was located somewhere in the South although, because of compartmentalisation, neither Peierls nor Fuchs was told at first where it was.6


Peierls and his wife, with Fuchs, stayed at first in the Barbizon Plaza Hotel overlooking Central Park for a couple of weeks, then found an apartment on Riverside Drive. Fuchs found a flat at 128 West 77th Street in a ‘walk-up’, four-storey ‘brownstone’, as converted houses are known in Manhattan.


Everyday life in New York was in all ways better than it had been in Britain. Peierls and Fuchs and the others were not badly paid, and they could take full advantage of the more abundant life in America. There was some rationing and a ‘brown out’ in coastal cities, which restricted street lighting. But it was nothing like in Britain, which was austere and where cities were fully blacked out at night. It was not just food and drink and clothes that were more plentiful: the Broadway theatre was flourishing (Porgy and Bess, The Student Prince, Carmen Jones), there was an active night life and classical music nightly, at which Fuchs was a regular.


There were fifteen British scientists working in New York on the Manhattan Project. Not all of them were scheduled to remain in America for any length of time but Fuchs (like Peierls and Frisch) was and so one of the directors of ‘Tube Alloys’, the code word for Britain’s secret atomic bomb project, asked MI5 for a summary of anything that was known about him, since it would be embarrassing to say the least if he was not what he seemed. MI5 knew that Fuchs had been a communist in the past but replied that he was not now politically active and there had been nothing ‘objectionable’ about his behaviour in Britain.


Unbeknown to Peierls, however, and to the other physicists labouring on the bomb in New York, Fuchs was working in a way that his colleagues would certainly have regarded as objectionable had they known about it. Since August 1941 he had been a Russian spy.7
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On Monday 6 December, just three days after the Andes had arrived in Newport News, another ship, the RMS Aquitania, four-funnelled and painted battleship grey, docked in New York Harbour. She too was fast enough to cross the ocean unescorted. The Aquitania had many passengers, including two scientists travelling incognito, whose very presence on board was a closely guarded secret.


The names on their British passports showed Nicolas and James Baker but they were in fact the Danes, Niels Bohr and his son Aage. Along with Albert Einstein, Niels Bohr was one of the two most famous physicists in the world at the time. In terms of the atomic bomb, Bohr was even more important than Einstein, because the latter had not taken much of an active role in the development of what some physicists were privately calling ‘the gadget’, whereas Bohr played a central role in the understanding of nuclear fission, the way the nucleus of an atom may be split, releasing vast amounts of explosive energy.


Moreover, Bohr was arguably the most distinguished physicist of all time on account of the role his institute in Copenhagen fulfilled in the years between the First and Second World Wars. After Bohr won the Nobel Prize for physics in 1922, for explaining the all-important arrangement of electrons around the nucleus of the atom, which showed how physics governed chemical properties and how the two disciplines are intimately linked, he was given his own institute in Copenhagen, and physicists of almost every nationality (British, American, German, Dutch, Swedish, Austrian, Italian, French, Japanese, Russian) congregated there. He was generous, avuncular and completely devoid of those instincts for rivalry that can so easily sour relations. The success of Copenhagen also had something to do with the fact that Denmark was a small country, where national rivalries could be quietly forgotten.


Bohr was always much more than just a scientist. After 30 January 1933, when Hitler became chancellor of Germany, Bohr had watched subsequent developments with a sense of acute unease. He knew Germany, had been there often, spoke its language, had no illusions and knew the day was not far off when action would be needed to help German scientists.8 And in fact, not long after Hitler had taken power, Bohr went to Germany, officially on a visit to universities, but secretly checking on the security of scientists and gauging how many were likely to be dismissed under the new racial laws. One of the first people he was able to help was Otto Frisch in Hamburg. Frisch was the young nephew of Bohr’s long-standing friend and colleague Lise Meitner and, like her, an Austrian Jew. As Austrians, until the Anschluss in 1938, Frisch and Meitner were protected from the vicious Nazi racial laws.


Bohr took a great interest in Frisch’s work, on the energy locked up in sodium atoms, and in the course of their encounter he held Frisch by his vest and whispered that he hoped the young man would join him in Copenhagen. As Frisch wrote to his mother that same night, ‘The Good Lord himself has just taken me by the waistcoat button and smiled at me.’9


Bohr travelled on through Germany as the Nazis swiftly tightened their grip, letting it be known that Copenhagen would be a refuge for those who needed it. And not just for Jews. Among others, Bohr told Max Planck, who had won the Nobel Prize for his discovery of the quantum and was president of the Kaiser Wilhelm Society in Berlin, Georg Placzek, a Czech authority on the neutron in Leipzig, and Georg von Hevesy, a Hungarian Nobel Prize-winning radio-chemist in Freiburg, that they could continue their scientific work in Copenhagen, should they need to.10


Even this wasn’t the end of it. In September 1938 Bohr’s institute held its annual seminar, but that year, with war looming, attendance was very poor. By then Bohr had spoken out against the Nazis more than once, so that very few physicists felt confident enough to join him, even for a few days.


One who did attend, however, was Enrico Fermi, from Italy. Fermi was a Rome-based physicist who had discovered ‘Beta decay’, a process by which some elementary particles can change from one to the other, and the idea of ‘weak interaction’, a new type of sub-atomic force that causes radioactive decay. During the seminar Bohr quietly drew Fermi aside and broke protocol, telling him that the Italian was under consideration for that year’s Nobel Prize. Normally such a breach would have been unthinkable but these weren’t normal times and Bohr was well aware that Italy had stipulated that all its citizens must convert their foreign monetary holdings into lire. Bohr asked Fermi if he would prefer his name to be withdrawn until the Nobel Prize money could be used without restriction.


Faced with this dilemma, Fermi came clean and told Bohr plainly that he and his family wanted to leave Italy. And how good his instincts were. On the very day that Fermi’s Nobel award was duly announced, it was also broadcast that racial laws were being introduced in Italy. Jewish children were excluded from public schools, Jewish teachers were dismissed, Jewish firms were dissolved, Jews were to have their passports withdrawn. Fermi’s wife, Laura, was Jewish.


In November, the entire family managed to get to Stockholm for the Nobel ceremony, permitted to travel because they were bringing honour to Italy. But then, after the awards, instead of returning to Rome, the Fermis, with their children and nursemaid, went to Copenhagen to stay with the Bohrs until they could sail for America.
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On the morning that the Aquitania docked in New York, the news that day was still dominated by the Teheran Conference, where Churchill had celebrated his sixty-ninth birthday and presented Stalin with the ‘Sword of Stalingrad’, to be passed on to the people of the defiant city who had withstood the tremendous siege there. In return Stalin had raised a toast to ‘my fighting friend’.


As soon as the Aquitania tied up, several members of the security services came aboard, looking for Nicholas and James Baker. In New York, Bohr and his son were accorded special treatment and did not have to go through the normal immigration procedure. Their luggage was taken from them and hustled away. Although some of the most important papers on nuclear processes had been published on the eve of war–papers by Bohr himself, by Americans and by French scientists–since the fighting had started the professional journals had gone very quiet: no one was publishing anything. Therefore, should it leak out that Bohr, who had disappeared into the night from Stockholm, was in America, the Germans, Russians and Japanese would realise that something important was going on there.


Bohr was entertained by the fact that, as he and Aage moved around, and were passed from security man to security man, he and his son had to be ‘signed for’, showing they were ‘in good condition’ each time a transfer took place, as if they were parcels.11 One hiccup in their smooth reception occurred in the form of a report that had appeared in the New York Times while Bohr had been in London, not long before he left for America. His movements were supposed to be secret but the New York Times accurately reported:




SCIENTIST REACHES LONDON


Dr. N. H. D. Bohr, Dane, Has a New Atomic Blast Invention


LONDON, OCT 8 (AP)–Dr. Niels H. D. Bohr, refugee Danish scientist and a Nobel Prize winner for atomic research, reached London from Sweden today bearing what a Dane in Stockholm said were plans for a new invention involving atomic explosions.


The plans were described as of the greatest importance to the Allied war effort.





Other reports appeared later in the Evening Standard and Daily Sketch, which added: ‘Bohr has gone to the US on a special mission after consultation with Lord Cherwell. Prof. Bohr… is an expert on explosives. We understand that this subject is connected with this trip, and that he is taking to the US some new ideas.’ Finally, the New York Daily Mirror, of 20 December, reported that ‘the Germans believe he has a vast knowledge of atomic warfare–the miracle that might save Germany’. This news, though inaccurate in some important respects, was hardly pleasing to anyone involved–Winston Churchill, the British prime minister, and General Groves in particular were sticklers for secrecy. (It was the last time Bohr’s name was mentioned in the Times while the war lasted.)12


Moving on from New York, the Bohrs went first to Washington, where they stayed (still as the Bakers) at the Danish embassy. There, a discreet reception was held in their honour where, among the other guests was Felix Frankfurter, a justice of the Supreme Court. Frankfurter, a good friend of the president, Franklin Delano Roosevelt, knew Bohr of old, having met him in Oxford in 1933 and having seen him during earlier trips Bohr had made to America in 1939. Frankfurter was well placed, therefore, to work out–in general terms at least–why Bohr was in the United States. But nothing was said–not then.


Bohr met General Groves in Washington, a few days after Groves had briefed Peierls, Frisch, Fuchs and the other members of Tube Alloys. Groves was a military man: brusque, practical, direct, in a hurry and with a lot on his plate. Bohr was a famously careful man, who subscribed to a philosophy that one can never be accurate and simple at the same time. In order to be accurate, he said–and this applied in many areas, not just advanced physics–one had to bring in all sorts of qualifications and caveats, which invariably made it impossible to be clear and simple. And in his own speech he was also notoriously hesitant, roundabout, even long-winded. He would often pause for minutes on end as he sought the perfect phrase to encapsulate his thinking. Even so, Groves–not easily intimidated–was appreciative of Bohr’s brilliance and the men soon achieved a modus vivendi.13


After their meeting, Bohr travelled west to Chicago, where he met up again with Enrico Fermi, who had been working at the university there. While Bohr was in Chicago, Groves turned up and the two of them travelled on together by train to Lamy, 18 miles from Santa Fe and the nearest station to Los Alamos. Groves was hoping to have Bohr to himself for the train ride and wanted to pick his brains before he joined the other nuclear physicists, whom Groves privately called his ‘crackpots.’ The general, as was his manner, emphasised for Bohr the rules he had established, in particular his notion of ‘compartmentalisation’. He conceded that Bohr would of course be near the top of the pecking order but the general still emphasised ‘what could be talked about and what was barred’.


As the train rolled across the Mississippi and the great plains of Texas, into the desert of New Mexico, the balance of the conversation began to subtly change. Bohr did more and more of the talking and, with his low-pitched tones, slow delivery and the click-clacking of the wheels over the rails, the Dane’s voice took on a mesmerising quality.


Historians have in general been mesmerised by this journey too, skipping over it with nothing so much as a second thought. At one level this is understandable. In his papers at the National Archives in Washington, there is a note to the effect that the general adopted a policy of committing as little as possible to paper in the interests of preserving secrecy. So there is no documentation about this journey, either in his files or Bohr’s. But, as we shall see in chapter 14, what happened on that train journey was central to the shape of the bomb story.


On the morning after their arrival at the Journey of Death, the ‘Jornado del Muerto’, as Los Alamos and the surrounding area was known locally (because so many had died of thirst there during the opening up of the West), Robert Oppenheimer, the scientific director, met Groves in the street and remarked that the general seemed a little stiff and was, apparently, limping. He asked what the trouble was. Groves, with deadpan humour (not his strong suit) replied: ‘I’ve been listening to Bohr.’14
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After their arrival on American shores, over the next few months Bohr and Fuchs, each in his own very different way, would try to shape events in regard to the development of the atomic bomb and the arms race that both could see on the horizon. The irony of what each was trying to do, simultaneously and in parallel, is brought out sharply in the pages that follow.


But their juxtaposed actions must also be understood against one all-important reality that has invariably been left out of all previous accounts and completely changes our understanding of what transpired.


For the fact is, by the time they arrived in America, both men knew that the original reason for building an atomic bomb–as a deterrent in case Hitler should get there first and hold the world to ransom–could be safely discounted. Both men knew when he arrived in the United States that there was no threat from Germany. They knew that German scientists were nowhere near building a bomb, and in fact weren’t even trying to. So there was, in truth, no pressing need for Britain and America to build a nuclear weapon. The world did not need one.


Instead, hawkish figures among the higher echelons of the Allied administrations had developed new priorities which, they convinced themselves, would give the West an unrivalled dominance in the post-war world where Russia, then an ally, would become an adversary. This book will show that crucial intelligence, which confirmed that Germany had no viable nuclear weapons project, was deliberately withheld from the scientists at Los Alamos, so that they would keep working–as they thought–on a bomb to combat Hitler, when in fact the aims of the project were fundamentally changed without their knowledge.















PART TWO


The Overestimate of the Germans
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The Taste of Fear: The Menace of Fission


The world first tasted the fear and threat of atomic weaponry in the early weeks and months of 1939. Not everyone did so, of course. The basic new knowledge was confined to begin with to a few score scientists, plus the politicians and military personnel they alerted. But, during the year–the year the Second World War broke out–the unease and the anxiety gradually spread.


Nuclear fission, the basis of the atom bomb, was discovered by Otto Hahn and Fritz Strassmann, at the Kaiser Wilhelm Institute for Chemistry in Dahlem, the suburb of Berlin often called the ‘Oxford’ of Germany because of the many academic outfits located there.


From the very first, nuclear fission was a worrisome discovery, because it was the culmination of several advances, all pointing with increasing menace towards the possibility of the explosive release of nuclear energy. The crucial entity of the nucleus, the neutron, the particle that made a runaway chain reaction theoretically possible, was discovered by James Chadwick, a Cambridge-based British physicist, in February 1932, barely a month before Adolf Hitler attempted his first (unsuccessful) bid to become German chancellor. Nuclear fission became a reality at Christmas-time 1938, a few weeks after Kristallnacht, and a month before Hitler’s speech to the German parliament, the Reichstag, in which he felt emboldened enough to predict that a continent-wide war ‘would lead to the annihilation of the Jewish race in Europe’.1


Between those ‘bookends’, scores of physicists, like hundreds of other scientists and scholars who were Jewish, or ‘politically undesirable’ in some way, were forced to leave continental Europe. However, thanks to their special talents, the physicists were able to play leading roles in the narrative of the bomb. The ironies in this story are endless but the crucial role played by the Jewish exiles is the most poignant–one might even say the most beautiful. In Britain, the German scientists were, to begin with, classified as ‘enemy aliens’ and so were not allowed to work on secrets directly related to the war effort, such as radar or jet engines. Instead, they were forced into more ‘peripheral’ long shots, such as atomic theory.
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There was some disquiet in certain quarters even when Chadwick discovered the neutron. This was because the new entity, one of the three basic particles that make up our world, alongside the proton and the electron, lacked any electrical charge (hence its name), thus enabling it to be used to probe the nucleus far more intimately than before. And, thanks to Einstein, physicists knew that enormous amounts of energy were locked up in the nucleus.


One man who understood the implications of all this was Leo Szilard, a brilliant but maverick Hungarian physicist. In a famous epiphany, which occurred when he was waiting for a traffic light to change in London’s Southampton Row, the year after Chadwick made his discovery, Szilard conceived the concept of the chain reaction, that some day the neutron could be used to disintegrate the nucleus and release the energy tied up, which in turn would throw out more neutrons to disintegrate more nuclei, releasing yet more energy, and so on in an ever-increasing–and explosive–cascade. So frightened of his own idea was Szilard that he assigned the patent to the British Admiralty, on condition that it was kept secret.2


In that same year, the Italian physicist Enrico Fermi, in Rome, burst on the scene with his theory of beta decay. This too related to the way the nucleus gave up its energy in the form of electrons. Although theoretical, Fermi’s paper was based on extensive research, which led him to see that when a neutron enters a nucleus, the effects are, as someone else put it, ‘about as catastrophic as if the moon struck the earth. The nucleus is violently shaken up by the blow.’3 More than that, though, Fermi showed that although lighter elements, when bombarded with neutrons, were transmuted to still lighter elements by the chipping off of either a proton or an ‘alpha particle’ (two protons and two neutrons bound together, the same as a helium nucleus), heavier elements acted in the opposite way. Their stronger electrical barriers captured the incoming neutron, making them heavier. However, being now unstable, they decayed to an element with one more unit of atomic number. This was totally new and raised a fascinating possibility.


Uranium is the heaviest element known in nature, the top of the periodic table, with an atomic number of 92. If it was bombarded with neutrons and captured one, it should produce a heavier isotope: U-238 (which has 92 protons and 146 neutrons, giving it a mass number of 238) should become U-239. Being unstable, this should then decay to a ‘transuranic’ element that was entirely new, never before seen on earth, with the atomic number 93.4


That was exciting enough but Fermi and his colleagues were faced with a major difficulty. At that time, atomic theory treated the nucleus as if it was one large particle. And that meant it must have a definite size, with a definite diameter. Experiments in Rome showed that a speeding neutron could cross from one side of the nucleus to the other in about 10–21 seconds–that is, a billion times less than a trillionth of a second. The neutron therefore would have to be captured within that minuscule window of time. But the Rome experiments also showed that the gamma-emission times the group had measured (essentially the time it took for the nucleus to react to being bombarded) were very much longer–slower–than what theory said they should be. In fact, the nuclei Fermi’s group had experimented with took at least 10–16 seconds to emit gammas–100,000 times too long.5


The problem was further complicated by the fact that neutron bombardment affected some elements more than others. To begin with, Fermi and his colleagues had loosely described that activation as ‘weak’, ‘medium’ or ‘strong’. As time went by, however, that was no longer good enough–they needed a standard measure. For convenience’s sake, they chose to investigate the reaction that neutron bombardment brought about in silver.6


The assistant given this task of standardisation immediately hit upon a fascinating surprise. He found that, for some reason, the silver cylinders were activated differently according to where they were located in the laboratory. Specifically, wooden tables produced much more activity than when the silver was laid on marble tables in the same room. How could that be?


Fermi was not known around the Rome laboratory as the ‘pope’ for nothing. His scientific intuition was near infallible and, acting on a hunch, he repeated the experiment with paraffin. He found an even greater effect. What Fermi had correctly intuited–and confirmed by experiment–was that the neutrons were colliding with the hydrogen nuclei in the paraffin and the wood. And that slowed them down.7


This was his crucial insight. Other physicists had taken it for granted that faster neutrons were better for nuclear bombardment, because faster protons and alpha particles had always been better. But that failed to take into account the neutron’s neutrality. A particle that was electrically charged needed energy to force its way past the nucleus’s electrical barrier and so its speed was an important asset. But a neutron did not. And so, slowing down a neutron gave it more time as it crossed the nucleus, and in turn that allowed more time for it to be captured.8


Fermi therefore had produced no fewer than three important advances: he had established the crucial significance of uranium, as the heaviest element in nature; the crucial difference between fast and slow neutrons; and third, their role in producing ‘transuranic’ elements. All three breakthroughs would come to matter.
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Fermi and Szilard were both compelled to become émigrés. Szilard, more sceptical–and more scared–than most about the Nazis in 1933, had been forced into a hurried departure from Berlin by overnight train to Vienna on Thursday 30 March. Hardly more than twenty-four hours later, on the following Saturday, Julius Streicher, one of Hitler’s notorious propaganda Gauleiters, directed a national boycott of Jewish businesses, with the result that Jews were attacked in the streets, and turfed off trains leaving the country. This was barely two months after Hitler had assumed power on 30 January. After that, for years, Szilard always kept two suitcases fully packed, wherever he was, ‘just in case’.


Otto Frisch, as we shall see, was forced to escape twice, once from Hamburg to London, and then from Copenhagen to Birmingham. Several other Jewish physicists who were to take part in the atomic bomb project were also exiles: Rudolf Peierls, Hans Bethe, Franz Simon, Walter Heitler, Fritz and Heinz London and still others.
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But of all the physicists who were forced to flee, none was faced with the dangers, the changes in fortune or the personal betrayal that confronted and humiliated Lise Meitner. Her story, which overlapped importantly with the worrying discovery of nuclear fission in an intimate way, was nothing less than harrowing, epitomising the taste of fear that was so widespread in the run-up to war.


Born Elise in Vienna in 1878, one of eight children, to parents who were ambivalent about their Jewish affiliations, she was never religious, never studied Jewish history and, like many assimilated Jews, thought of herself as purely Austrian. Her father was a politically conscious lawyer.9


She entered the University of Vienna in October 1901, a blue-stocking, her nephew would judge later, ‘a young woman who cared for nothing but study’.10 So much so that her brothers and sisters used to tease her. ‘Lise,’ they would say, ‘you are going to flunk [your exams], you have just walked through the room without studying.’11


She studied physics and mathematics, becoming only the second woman to earn a doctorate at Vienna, before she moved to Berlin, where Max Planck allowed her to become the first woman to attend his lectures. After a year she became his assistant but then found work with a colleague of his at the experimental physics institute in Berlin. That is where she met Otto Hahn in 1907.


Much the same age, Meitner and Hahn got on well from the start, making several discoveries. The friendship was solid and, throughout the 1930s, Hahn, who by then was director of the Kaiser Wilhelm Institute for Chemistry, helped protect Lise. Nonetheless, as early as 1933 her name appeared on a list of faculty to be dismissed from the University of Berlin. Planck wrote on her behalf but, despite his eminence, the ministry was not moved.


Life didn’t improve. The Kaiser Wilhelm Institute for Chemistry had, like other similar institutes, a ‘party steward’ on the books, while others regularly wore their uniforms in the lab after joining the SA, the Sturmabteilung, or Brownshirts, whose main job was to rough up Nazi opponents. In 1936 Hahn and Meitner were nominated for the Nobel Prize by three distinguished colleagues, each a Nobel Prize-winner himself, Max Planck, Werner Heisenberg and Max von Laue, apparently in an attempt to protect their Jewish colleagues.* It didn’t work and after the Anschluss, in March 1938, when Austria became part of Germany, she could no longer be protected and her fate turned even more dramatic. A fanatical Nazi chemist, Kurt Hess, who had worked next to Meitner for years, now snarled that ‘the Jewess endangers this institute’.12


She watched as former colleagues were dismissed or left Germany on their own initiative, including Otto Frisch, her nephew.


A short time later, Hahn heaped pressure on her by insisting that she stop coming into the institute. She and Hahn had been colleagues and friends for thirty-one years by then and she was devastated by this betrayal. But she stood her ground and continued to turn up at the laboratory so she could write up the results of her recent experiments.


Feeling low, she approached Paul Rosbaud, whom she knew would have reliable inside information. Rosbaud was a remarkable individual who plays a major role in our story. They had been friends since the late 1920s when Rosbaud, a fellow Austrian, studied physics in Berlin. Sociable, with a ready wit, Rosbaud and his wife surrounded themselves with a lively mix of academics, actors, directors and musicians. Paul’s brother Hans was conductor of the Frankfurt Radio Orchestra.13


In the early 1930s Rosbaud had become scientific advisor to Springer Verlag, who published scientific reference works and academic journals. After Arnold Berliner, its Jewish founder, had been forced out in 1935, Rosbaud took over much of the editorial responsibility for Naturwissenschaften, Germany’s premier science journal. This meant he travelled widely and established many contacts among scientists in universities, industry and the military. He loathed the Nazis but he cleverly cultivated friendships with those well placed in the regime, ‘some with very low party numbers’.


Despite the inner access he had crafted, it was impossible for Rosbaud to assess how seriously Lise’s position was threatened. Emigration was complicated. A new job outside Germany necessitated letters being written, contracts negotiated, visas arranged. The very idea paralysed Meitner with indecision for weeks.14


She was not entirely alone. Within forty-eight hours of the Anschluss, Paul Scherrer, a Swiss physicist who would become an Allied agent in the Second World War, sent a letter from Zurich inviting her to a Congress there. This was of course camouflage, an excuse for her to leave. Niels Bohr wrote a few weeks later from Copenhagen with a similar offer. But leaving the world she knew was a wrench.


Then, towards the end of April, she learned that her case was under review by the Ministry of Education. This was hardly good news and it finally dawned on Meitner that she must get out.


She opted for Bohr’s offer, not least because her nephew Otto Frisch was in Copenhagen. But she was devastated all over again when, at the Danish consulate, she was refused a visa. Following the Anschluss, it now became clear, Denmark would no longer recognise her Austrian passport.


Ever more anxious, she prevailed upon Carl Bosch to write on her behalf to Wilhelm Frick, minister of the interior, arguing that she was an extremely distinguished scientist and wished to leave.15 Bosch was himself an exceedingly distinguished figure, a chemist who had won the Nobel Prize in 1931 and helped found I. G. Farben, at one point the world’s largest chemical company.


In May Dirk Coster wrote from the Netherlands. He was a physicist who had collaborated with Bohr, and he urged her to spend the summer with him and his family in Groningen. Paul Scherrer wrote once again, from Zurich, more forcefully this time. In June the Bohrs themselves passed through Berlin. Niels met Meitner and returned to Copenhagen very worried about her and, on her behalf, began trying to find somewhere for her to live and work in Scandinavia.


While all this was happening, or not happening, on 14 June she learned to her dismay that there were to be new restrictions on emigration from Germany. In particular, technical and academic people would be forbidden from leaving. It was a policy change seemingly aimed directly at her. Two days later a reply to Bosch’s letter was received from the Ministry of the Interior: ‘Political considerations are in effect that prevent the issuance of a passport for Frau Prof. Meitner to travel abroad. It is considered undesirable that well-known Jews leave Germany.’16


Not only was she forbidden to leave: she had lost her anonymity and her case had reached the notice of the Reichsführer of the SS, Heinrich Himmler himself.


Scherrer, Bohr and Peter Debye, a Dutch physical chemist, who had succeeded Einstein in 1934 as head of the Kaiser Wilhelm Institute in Berlin and won the Nobel Prize in Chemistry in 1936, rallied to her cause. In particular Bohr suggested that Manne Siegbahn, a leading Swedish physicist, who would soon have his own new institute in Stockholm, might step into the breach, while in Holland, Dirk Coster travelled personally to The Hague to petition the Ministry of Justice and the Ministry of Education on her behalf.17 He told them he had found an unsalaried position for her at Leiden. He had in fact done this by hijacking a faculty meeting being held around that time and browbeating those present to approve the position, since it had no financial implications. He had also, by this time, collected enough funds to support Meitner for one year. It wasn’t much, but it was enough.18


On 27 June, Coster sent Debye a short message in code. He was coming to Berlin, he said, to look for an assistant to fill a one-year appointment. Debye understood. That same day, however, one of Bohr’s associates arrived in Berlin with news that Siegbahn’s new institute in Stockholm would soon be completed and she would be welcome there. This removed some of Lise’s anxiety and she decided on the Swedish offer. Quietly, she visited the Swedish consulate with her lawyer and arranged to transfer her assets.19


It was not a moment too soon because Bosch now contacted her to give her the inside information that the policy prohibiting scientists from leaving Germany was about to come into effect. This prompted her to get in touch with a former assistant, Carl Friedrich von Weizsäcker. His father, Baron Ernst von Weizsäcker, was a high official in the Foreign Ministry, and she asked if he would push through her application for a German passport. The reply was swift and devastating. No passport would be forthcoming. Worse, the rebuff meant that her case had now been drawn to the attention of two ministries.


Debye told Coster and Coster understood at once. But there was one final hoop to go through. He had to clear Lise’s entry into Holland with the border guards. Maddeningly, Debye’s message reached him on 9 July, which was a Saturday, when the border guard’s office was closed. On Sunday all they could do was to wait.


On Monday morning the Dutch border guard gave their answer: Meitner would be admitted. Coster reached Berlin later that same day.


Only four other people knew of the plan to spirit her away: Debye, Hahn, von Laue and Paul Rosbaud. Hahn was involved because Rosbaud had ‘shamed’ him into changing his stance. On the Tuesday, 12 July, Lise worked normally at the institute until 8 p.m., correcting a paper to be published by a young associate. Then she left for home and packed two small suitcases, transferring to Hahn’s house to spend the night (in case anyone should ‘come looking’ for her). She stayed there throughout the daytime hours of the 13th.20


After dark, Hahn made up for his having to dismiss her by giving her a large diamond ring that had belonged to his mother, ‘so she had something to sell’. Then Rosbaud drove her to the station. ‘At the last minute, overwhelmed by fear she begged him to turn back.’ But Rosbaud wouldn’t be deflected and Dirk Coster was waiting in the train. As agreed, they greeted each other as if by chance.21


The train left. They had agreed with Hahn on a code-telegram in which they would let him know how the journey ended. The chief danger consisted in the SS’s passport control of trains crossing the frontier.


At the border, to Meitner’s intense dismay and fear, they were confronted with a Nazi military patrol of five men. They took away her Austrian passport. Ten minutes elapsed. She said later that it felt like ten hours, because the passport was out of date and, technically speaking, invalid.


But the men returned and handed back the passport without a word.


Even then, it was a close-run thing. She didn’t know it at the time but Kurt Hess, the fanatic who had thought that a Jewess endangered the institute, had spotted her sudden absence and sent a note to alert the authorities.


From Groningen in Holland, Coster sent the prearranged telegram to Hahn: ‘the “baby” had arrived’.22
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Two weeks later, on 26 July, Meitner’s Swedish visa was granted and two days after that she flew from Holland ‘with hidden money to Copenhagen… fearful the whole time what would happen to me if the airplane should be forced to land in Germany’.23 But the summer skies were clear and at Bohr’s institute Frisch showed his aunt the new cyclotron then under construction. Afterwards, Niels and Margrethe Bohr welcomed her to their country home in Tisvilde, about 35 miles north of Copenhagen, on the coast. On 1 August she moved on to Sweden.


After the nerve-racking drama of her escape from Germany, Stockholm was something of an anticlimax. She would be free and safe there but never very happy. It took ages for her belongings to catch up with her and when they did it was clear they had been deliberately damaged en route.24


But, in the grand scheme of things, all that was overshadowed by the intellectual breakthrough that Lise Meitner and Otto Frisch were about to make. Moreover, subsequent developments took place on two levels: the obvious, surface level, and a hidden, semi-secret level in which individuals tried to shape events without others being too aware of what they were doing. The taste of fear was spreading.
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On Monday 19 December, the day before the Christmas party of the Kaiser Wilhelm Institute for Chemistry in Berlin, Otto Hahn telephoned Paul Rosbaud at Springer-Verlag to tell him of a paper he had written with his colleague, Fritz Strassmann. The paper was, he said, especially important and needed to be published as quickly as possible. Rosbaud knew something of Hahn’s work and reputation, of course, but he warned Hahn that, as it was nearly Christmas, he would need the manuscript in his hands no later than the following Friday, 23 December, for it to make the next issue of Naturwissenschaften. Hahn and Strassmann’s paper was duly delivered to Rosbaud at the Springer offices on Linkstrasse in Berlin on Thursday 22 December.25


At much the same time as he had submitted the paper to Rosbaud, Hahn had written to Lise Meitner in Sweden, telling her of the bewildering results he and Strassmann had found that were the subject of their paper: that when he bombarded U-238 with neutrons he had found not radium, R-230, as he was expecting, which would imply that a few particles had been ‘chipped’ off the nucleus, but instead something ‘very like barium’.


Meitner received Hahn’s letter of 19 December in Stockholm two days later. She had meanwhile made arrangements to spend Christmas with a friend in Kungälv (King’s River) outside Gothenburg, halfway up Sweden’s west coast. She left Stockholm on Friday the 23rd, taking the letter with her.


Otto Frisch, who had been in the habit of spending Christmas with his aunt in Berlin, had been invited to Kungälv as well. He came up from Copenhagen by ferry across the Sound to Malmö, joining Meitner for breakfast at an inn in Kungälv the next morning. It was Christmas Eve.


By the time Hitler came to power in 1933, Frisch, who was the son of a Polish Jew born in Galicia, was working in Hamburg. He had never been politically conscious and in the early thirties did not pay much attention to the crisis atmosphere. ‘When a fellow by the name of Adolf Hitler was making speeches and starting a Party I paid no attention. Even when he became Chancellor I merely shrugged my shoulders and thought, nothing gets eaten as hot as it is cooked, and he won’t be any worse than his predecessors. There, of course, I was wrong.’26


Dismissed from Hamburg, a scholarship was found for Frisch with Patrick Blackett (Nobel Prize-winner in 1948) in London. The scholarship lasted for only a year and after that he took up the offer from Bohr to work in Copenhagen. He was still there at Christmas 1938.


When he arrived in Kungälv, he found his aunt still poring over Hahn’s letter, as bewildered by the results as was Otto Hahn himself. Frisch was ready to discuss his own recent work, on the magnetic properties of neutrons, but Lise wouldn’t hear of it. She insisted he read Hahn’s letter before they did anything else.


Afterwards, the pair went for an expedition in the woods, Frisch on skis, Meitner struggling to keep up on foot. They turned the barium problem over in their minds as they moved between the trees. The fact is, until then physicists had considered that when the nucleus was bombarded, it was so stable that at most the odd particle could be chipped off (this is why Hahn was looking for radium, the nucleus of which has 230 particles compared with uranium’s 238). Now, huddled on a fallen tree in the Gothenburg woods, Meitner and Frisch began to wonder whether, instead of being chipped away by neutrons, a nucleus could in certain circumstances be cleaved in two.


Though they dismissed this notion at first, gradually their confidence grew. What Hahn had produced was not a matter of ‘chipping’ protons or alphas off a nucleus. Rather, what he and Strassmann had found brought to mind Niels Bohr’s ‘liquid-drop model’ of the nucleus. Like a drop of liquid, the nucleus has a certain temperature, surface tension and modes of vibration. The total energy, or mass, of the droplet is partly determined by several things–by the binding energy, modified by surface energy and an electrical energy between the protons. The surface tension holding the drop together is opposed by the electrical repulsion of the protons: the heavier the element, the more protons, therefore the more intense the repulsion. On this model the nucleus is a roiling bag of particles held in check, as it were, by a membrane that just manages to keep it all together.


When the deformed uranium nucleus reaches a critical point, the system breaks into two fragments of more or less equal mass, which fly apart with great energy. The energy forcing the fragments apart is explained by Einstein’s E=mc2, which is also known as the ‘packing fraction’. The overriding fact is that the two smaller nuclei weigh less combined than the parent nucleus plus a neutron. This ‘mass defect’, as it is called, is small–only about 0.1 per cent. However, multiplying that by c2 gives a very sizeable energy output.27


Meitner and Frisch had been in the cold woods for three hours. Despite the cold, and the roughness of the log they were perched on, she remembered how to compute the masses of nuclei from the so-called ‘packing fraction’. The arithmetic was mind-boggling but straightforward. Lise multiplied the lost mass by c2, the speed of light squared. It came out as more than 250 million electron volts. The calculation worked: the lost mass would supply the energy with which the drop would tear apart.


So fission had been discovered, described, explained and, up to a point, understood. But it was not clear yet whether energy would be released in sufficient quantities to sustain an explosion.





* After Carl von Ossietzky was awarded the Nobel Peace Prize in 1935, no German was allowed to accept any of the Nobel Prizes.
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The Beginnings of a ‘Strategic Game’


It was natural for Hahn and Strassmann to want their paper to be published as quickly as possible. They were well aware of its importance, even if they didn’t know exactly how important, until Meitner and Frisch pointed it out.1


Rosbaud saw to it that the paper was published promptly, as it was his job to do. But there was more to it than that. Unbeknown to Hahn, Strassmann and Frisch (but perhaps not to Meitner), Rosbaud was a British spy–a very well-placed British spy, as it turned out. In fact, in Paul Rosbaud, Britain had a spy of unrivalled access, courage and tenacity, who was arguably the greatest hero in the entire atom bomb story. When it came to the bomb, Rosbaud ‘was the main source of scientific intelligence for Britain’.


Rosbaud was born Paul Wenzel Matteus Rosbaud in Graz, Austria, on the evening of 18 November 1896. His mother, a music teacher, was the mistress of the choirmaster of Graz Cathedral and had three illegitimate sons by him, Paul being the third. She died of breast cancer in 1913, when Paul was seventeen. He never knew his father.2


In the First World War he enlisted as a private in a Styrian Regiment and saw constant fighting along the Isonzo River, which runs from the Dolomites into the north shore of the Adriatic. But for him almost the most important episode in the war was his outfit’s surrender to the British. As he later wrote, ‘My first two days as a prisoner under British guard were the origins of my long-time anglophilia. For the British soldiers, war was over and forgotten. They did not treat us as enemies but as unfortunate losers of the war. They did not fraternize, but they were polite and correct.’3


After the war, Rosbaud entered Darmstadt Technische Hochschule (technical university) to study chemistry, and he married Hildegard Frank, who was Jewish. (He also befriended a fellow student, Walter Brecht, whose brother Bertolt was a budding playwright.) Graduating from Darmstadt Rosbaud received a fellowship to study at the Kaiser Wilhelm Institute of Chemistry in Dahlem, Berlin, alongside Hahn and Meitner, where he did pioneering work on X-ray crystallography and earned an advanced degree. This did not get him an academic post, however, and when he was offered a job in Berlin with Metallwirtschaft (‘Metal Industry’), a new weekly magazine covering developments in metallurgy, he leapt at it. It was in fact a plum job: he was a sort of editorial scout, looking out for ideas for articles, rather than a writing journalist, and it allowed him to travel all over Europe and meet scientists. He visited not only German destinations but also Oxford, Copenhagen and Oslo, forming long-term connections. Along the way he met and became friendly with Albert Einstein, Pyotr Kapitsa, Niels Bohr, Ernest Rutherford, Leo Szilard and Frederick Lindemann, later Lord Cherwell–all names that recur in our story. In the small world of elite science, he knew everyone who was anyone.


The one blot on this otherwise rosy picture was that the proprietor of his journal, Dr Georg Lüttke, was a fervent Nazi, which turned Rosbaud against the magazine he worked for. But when Dr Ferdinand Springer and his brother Julius, who headed the prestigious publishing house Springer-Verlag, sought Rosbaud out as scientific advisor to all the firm’s publications, he found himself in an even bigger plum of a job, which gave him access to the best minds of the European scientific community.4


At more or less the same time, he made another contact, very different but no less important. Francis Edward Foley was born in Burnham-on-Sea in Somerset in 1884, educated in France and became fluent in French and German. (Later, he interrogated Rudolf Hess who observed that Foley spoke German without an accent.) After World War One, Foley had remained on the staff of the British Army of the Rhine, but was then moved to SIS (MI6) and posted to the legation in Berlin as a passport control officer, a cover for intelligence operations.


After Hitler’s accession to power, Foley began to use his position to help Jews leave Germany on British passports. This was something Rosbaud was also engaged in and it may be how they met.*


But with the Anschluss in March 1938, life changed for Rosbaud and his family, no less than it had for Lise Meitner. Until then, his Jewish wife, Hilde, and his Mischling (mixed-race) daughter, Angela, had been protected by their being Austrian. But now they were German and the racial laws applied to them. Paul hurried to see Foley. British passports were issued immediately for Hilde and Angela. They quickly flew to London and found a small flat, with the aid of Robert Hutton, a professor at Cambridge and another of Paul’s scientific contacts. Rosbaud’s Anglophilia was set.
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Until that point, scientific intelligence had not been a priority for the British. Economic, political and military information were what counted. That would change.


The change began with the publication of Otto Hahn and Fritz Strassmann’s seminal paper on nuclear fission in Naturwissenschaften. Possibly there was more than met the eye in Hahn and Strassmann hurrying into print, natural as that was. Hahn was not a Nazi and at times his career suffered for it. Strassmann and his wife, we know, hid a Jew from the Gestapo in 1943 (and Paul Rosbaud, in a letter he wrote after the war, said that Strassmann was ‘the most decent of all German scientists’). Author Ruth Sime has shown that Hahn’s institute benefited in the war from its military links but there always remained in Germany, among some senior figures, a regret that Hahn and Strassmann’s fission paper had been published openly (see below).5


Rosbaud’s biographer, Arnold Kramish, argues that he was actually playing a ‘strategic game’. To Rosbaud, Hahn was a pure scientist, someone like Faraday or Hertz who was not interested in the applications his discoveries could be put to. But, ‘probably earlier than any of the scientists, he [Rosbaud] realised the vast destructive potential of what Hahn, Strassmann, and Meitner had discovered, and he was acutely conscious that the fundamental research had been done in Germany. He wanted the rest of the world to know of the significance of the work at least as soon as the Nazi planners did. By rushing into print with Hahn’s manuscript, he was able to alert the world community of physicists.’ Paul Lawrence Rose, in his book on Heisenberg, concurs, saying that Rosbaud ‘influenced’ Hahn to publish early in his own journal. It was, says Gerard DeGroot in his history of the bomb, ‘a calculated act of subversion’.6


Was this in fact the first episode in a series of actions by German physicists to compromise their Nazi masters? There are some grounds for thinking it was.


Hahn wrote to Meitner, in her exile, ‘The day before yesterday, I have spoken with Rosbaud in detail, who will again travel to England and meet with Cockcroft.’7


It was a revealing admission, because John Cockcroft was a British scientist who took a close interest in any intelligence concerning atomic matters and who was himself in direct touch with Hahn. The Cockcroft-Rosbaud link would be crucial.
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After their adventures in the Gothenburg woods on Christmas Eve 1938, Lise Meitner and Otto Frisch split up. Frisch returned to Copenhagen and told Bohr, who was just leaving for America, what his aunt and he had worked out. ‘I had hardly begun to tell him,’ Frisch wrote later, ‘when he struck his forehead with his hand and exclaimed, “Oh, what idiots we all have been. But this is wonderful. This is just as it must be.”’8


Bohr left the next day for New York, on the SS Drottningholm, where he had a blackboard installed in his cabin so that he could confirm Meitner’s and Frisch’s calculations. By the time he reached Manhattan he was convinced that, though there were some anomalies that still needed to be ironed out (important anomalies, in fact), aunt and nephew were right about fission. Frisch had coined the word ‘fission’ by borrowing the term from a friend who told him that was what biologists called the splitting of cells.


After Bohr introduced the idea to America (before Frisch’s, Meitner’s, Hahn’s and Strassman’s papers had actually been published), there was a rush to repeat the Berlin experiments. ‘Rush’ is the appropriate word here for, by all accounts, at the lecture where Bohr first told a group of assembled American physicists about fission, several of them (some in black tie) left their seats and hurried from the room before he had finished his remarks, to repeat Hahn and Strassmann’s experiment. In a matter of days, the nucleus had been fissioned in several American cities.


The situation was hotting up, but there was one other breakthrough that needed to be made before a bomb could become a practical possibility. Bohr played the crucial role.


It took place early in the following month, February 1939, when there was still fresh snow blanketing the main quadrangle of the Institute for Advanced Study at Princeton. Bohr was in the Nassau Club, a fine old house on Mercer Street, discussing physics with Léon Rosenfeld, a polyglot Belgian physicist, and George Placzek, ‘a Bohemian from Bohemia’, who had lived in Russia for a time, but subsequently worked with all the great physicists of the twentieth century, and in Copenhagen.


During the exchange, Placzek asked how it was that slow rather than fast neutrons generally caused uranium to fission? And why should slow neutrons induce only a modest amount of fission in uranium?


As Bohr’s biographer tells the story, at this precise moment Bohr’s face suddenly went blank. He stopped speaking almost in mid-sentence, scraped back his chair and muttered to Rosenfeld, ‘Come with me, please.’ Placzek was left where he was, as if Bohr had forgotten him, a very uncharacteristic way for him to behave.


Bohr left the main building of the club and hurried across the snow to Fine Hall, where he had been assigned an office. He and Rosenfeld climbed the stairs in silence. ‘Still without saying a word,’ Rosenfeld said later, ‘Bohr went to the blackboard and began to put down figures and symbols. He made some rough sketches, working rapidly.’


He stood for about ten minutes in total silence, save for the scraping of the chalk on the blackboard. Then he stopped and his face creased into smiles. ‘He had the answer to Placzek’s question, and to the major–the essential–problem posed by the fissioning of the nucleus.’9


What Bohr had realised, as he quickly told Rosenfeld, was that uranium actually exists as several isotopes. The ordinary isotope, U-238, comprises more than 99 per cent. U-235 is the rare form, making up only 0.7 per cent, and there are even more minute traces of two other isotopes. What Bohr had worked out, he said, was that U-238 merely captures slow neutrons. It does not undergo fission when a neutron penetrates its nucleus. Instead, it is U-235, the very rare isotope, that fissions with the intake of a slow neutron. This is why, overall, uranium undergoes only a modest amount of fission.


By now, Placzek and John Wheeler, an American physicist and a colleague of Bohr’s, had crowded into the room in Fine Hall. Bohr and the group around him could not fail to grasp the implication of this. ‘If U-235 could be separated from the abundant U-238 it would be highly fissile to slow neutrons. Fantastic amounts of power, or a tremendous explosion, could result if a reaction started.’* Bohr had found the explosive element at the heart of the bomb. Strangely, perhaps, the people in that Fine Hall room were elated. A new form of energy had been identified–at least in theory.


This was a great breakthrough, but there were still anomalies to sort out. Two in particular were important. Bohr, Wheeler and the others now paced the rooms and staircases of Fine Hall.


One anomaly, which led to another surprising advance, stemmed from their interest in ‘transuranic’ substances, first identified by Fermi. If U-238 does not fission when it captures a neutron, what then? If one neutron was added to U-238, it would bring its atomic weight to 239 (238 + 1) and 239, being an odd number, would be unstable. In seeking a return to stability, an electron would be emitted. If the loss of a negatively charged electron turned one of the neutrons into a positively charged proton, as can happen (beta decay), the nucleus would have 93 protons and that extra proton would mean that the binding of an additional electron in the outer reaches of the atom would create a new element, one step beyond the table of elements, an element non-existent in nature.


This was another breathtaking idea but the excitement still didn’t stop. The new element, Number 93, later to be called Neptunium, would itself be unstable. Through Fermi’s beta decay, it too would emit an electron, and again the loss of the negative charge would convert a neutron into a proton. The addition of one more proton to the 93 already present would produce yet another ‘transuranic’ new element, Number 94 (93 + 1), which was eventually called plutonium. If the new, even-numbered element 94 should absorb a bombarding neutron, increasing its atomic weight from 239 to 240, it too might well undergo fission.


Which meant that, in theory, there might be two paths to a nuclear explosion.






[image: ]








The pitiful irony of all these exciting and potentially dangerous developments was that it was still early 1939. Hitler’s aggression was growing, but the world was, technically, still at peace. The scientific breakthroughs we have been discussing were published openly. Many physicists thought that a bomb was unlikely, either because it would be too difficult to separate U-235 from U-238, their weights being too similar, or because too few neutrons were emitted during fission, meaning that Leo Szilard’s idea of a chain reaction could never get going. Bohr in particular thought isotope separation would be such a superhuman task that it could never be achieved without fatally distending the economy of any country that went in that direction.


Others were not so sanguine. In particular, the émigré scientists in America, who had first-hand experience of what the Nazis could do and the efficiency with which they could do it, were especially alarmed. The individual most worried was Leo Szilard, the man who kept two bags always packed, ‘just in case’. He had spent time in Britain after leaving Vienna before moving on to the United States and while there he had written to Frederick Lindemann, head of the Clarendon Laboratory at Oxford, and suggested that the results of experiments in nuclear physics be circulated in only a limited way, to colleagues elsewhere in Britain, America and one or two other selected countries.10 No one took him seriously, then.


Szilard had been in the United States for about a year when the discovery of fission was announced. If he had had his way, all fission research after the Berlin-Gothenburg breakthrough would have been kept under wraps. He became the most insistent advocate of secrecy.





* It is estimated that Foley saved 10,000 German Jews by his actions as a passport officer. On 24 November 2004, the 120th anniversary of his birth, a plaque was unveiled in Israel at Yad Vashem, recognising him as ‘Righteous Amongst the Nations’.


* In order to construct a viable bomb, U-235 has to be enriched more than 100 times, from 0.7 per cent to about 85 per cent, to create ‘Weapons Grade Uranium’.
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The Struggles over Secrecy


Two days into 1939, while Bohr was still at sea on the Drottningholm, the SS Franconia docked in New York with Enrico Fermi and his family on board. (Fermi was delighted to be asked, as part of the immigration procedure, what half of twenty-nine was. He managed the correct answer, in English.)


Szilard was anxious to collaborate with Fermi who was going to Columbia University. Szilard did not have a formal position there but he was allowed to use the facilities on a ‘freelance’ basis. Before the collaboration could get going, however, Bohr arrived at New York Harbor, bringing with him the momentous news of fission, which he had been told about by Frisch but had not yet been published in the journals.


Szilard was immediately alarmed as, for him, the political implications were obvious: ‘We were at the threshold of another world war.’1 But Fermi was unimpressed–he was a cautious man, a confirmed experimentalist and, like Bohr, he repeatedly denied the grave implications of fission. He did accept that an extra neutron might be emitted during nuclear splitting, but considered the possibility so remote that he gave it little thought, then.


Szilard, though, ‘the perpetually worried man’, sent an urgent cable to the British Admiralty: ‘REFERRING TO CP10 PATENTS 8142/36 KINDLY DISREGARD MY RECENT LETTER STOP WRITING LEO SZILARD.’ He now believed that his original 1935 chain-reaction patent, which had occurred to him in Southampton Row, would create a violent explosion and he wanted the patent–like all fission research–kept secret.2


With the benefit of hindsight, Szilard’s attitude was understandable. But, at the time, every major nuclear physicist group in the world was investigating the implications of fission, so that withholding publication on the subject in England, France, America or even Russia and Japan was far from simple.


And the possibilities and threat of fission were everywhere apparent. In Russia, for example, during the spring of that year, the physicist Igor Tamm asked his students, ‘Do you know what this new discovery means? It means a bomb can be built that will destroy a city out to a radius of maybe ten kilometers.’ The French, too, soon grasped where their experiments were pointing. Lew Kowarski later recalled jokes ‘about whether we will get the Nobel Prize for Physics or for Peace, first because we made a war possible by discovering nuclear explosives, which obviously would make war impossible.’3 Kowarski, born in St Petersburg but now a naturalised Frenchman, was, together with Hans von Halban, of Austrian-Jewish descent, part of a team at the Laboratoire de Chimie Nucléaire in Paris, working under the 1935 Nobel Prize-winner, Frédéric Joliot-Curie on neutron research.


Spencer Weart has reconstructed the relations between the Paris group and the Columbia group who, at this critical time, were the main teams outside Germany working on the explosive content of fission. He has shown how misunderstandings arose that led to more information being released than was perhaps in the circumstances advisable.


But Szilard wanted to bottle the atomic genie. Fermi, however, who was still enjoying learning English, told Szilard he was ‘nuts’. Having mulled over what Bohr had told them Fermi did, however, now admit that there was ‘a remote possibility’ that a chain reaction could be made. ‘What do you mean by a remote possibility?’ he was asked.


‘Well, ten per cent,’ Fermi answered.


‘Ten per cent is not a remote possibility, if it means we may die of it.’4


Such an exchange only made Szilard increasingly anxious, even after the British Admiralty assured him that the secrecy of the patent would be maintained. That went nowhere near far enough for the perpetually worried man. Szilard was still adamant that his colleagues should keep their own work secret. He was aware too that the French in particular, at the Laboratoire de Chimie Nucléaire, were working on aspects of nuclear physics that paralleled what was going on at Columbia, and so he wrote to Frédéric Joliot-Curie, Marie Curie’s son-in-law, emphasising how the liberation of neutrons could create a chain reaction that might lead to dangerous bombs and suggesting that such research be kept secret. In the letter, Szilard also said that he would be sending a cable a while later when the Columbia team had discovered exactly how many neutrons were released in fission, which would determine whether a chain reaction was indeed possible. In an unfortunate coincidence, however, two days later Fermi also wrote to Joliot-Curie, telling him that he was trying to understand exactly what went on in uranium fission. He made no mention of secrecy.


Joliot-Curie had thus been informed by Fermi that the Columbia group were in effect rivals of the Paris group, and he knew from the difference between the Szilard and Fermi letters that secrecy was a private campaign by Szilard, not the official policy of Columbia, or the US come to that. So far as Joliot-Curie was concerned, therefore, there was every reason to believe that Fermi might publish first.5


Still frustrated by Fermi’s caution, Szilard knew he could push things forward at Columbia only by carrying out some experiments of his own, as he had mentioned to Joliot-Curie in his letter, and towards the end of February he and Walter Zinn, a Canadian colleague, used a room on the seventh floor of the Pupin Building at Columbia to bombard uranium with slow neutrons, using a cathode ray oscillograph–like a small TV screen–to record any neutrons emitted as grey streaks. Their image on the screen would show what their energy levels were.6


The experiment was set in motion, and they waited. ‘We saw the flashes,’ Szilard said later. ‘We watched them for a little while and then we switched everything off and went home. That night there was little doubt in my mind that the world was headed for grief.’7


Szilard and Zinn wrote up their experiment and applied for a patent. At the same time they found that Fermi had at last carried out his own uranium-fission experiment. His results had been less conclusive than theirs but he was now more inclined to believe that fission could produce a chain reaction.


Fermi and Szilard also had their thoughts sharpened, as did those of the other émigré scientists, by the news in early March, when Germany annexed Czechoslovakia. Like other physicists, they were only too well aware that the newly occupied country had at Jáchymov (Joachimsthal) Europe’s richest uranium deposits.8
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When news came that Joliot-Curie and his colleagues in Paris–who had easy access to plentiful radium thanks to the Radium Institute there, established after Marie Curie’s ground-breaking discoveries–had published in Nature their finding that uranium did indeed free extra neutrons when it fissions, it put Szilard and Fermi under pressure to release their own findings. Szilard was adamant that all uranium work must be kept secret, but Fermi argued that such a ban went against hundreds of years of traditional scientific openness and that, moreover, with the publication of the latest paper by Joliot-Curie and his team, there was now in effect no secret to keep. However, in a remarkable but moving gesture, he then went on to say that, as he now lived in a democracy (as opposed to Mussolini’s fascist dictatorship), he and his fellow scientists should take a vote. He lost to the Hungarians and for a while became an advocate of secrecy.


Szilard had taken publication of Joliot-Curie’s paper in Nature to heart; he felt personally betrayed. But that didn’t deter him. Later that March he, Eugene Wigner, another Hungarian émigré, and Victor Weisskopf began a concerted campaign of writing to their European colleagues, telling them of a new plan, that their papers on neutron emission had already been sent to the Physical Review, to established priority, but that the authors had agreed to delay publication, urging self-censorship and hoping that the Paris paper might be the last to appear.


Weisskopf, born in Vienna, had worked with several of the leading physicists in Europe. He cabled Patrick Blackett, whom Frisch had worked with at Birkbeck College in London, asking whether it would be possible for Nature and the Royal Society’s Proceedings to cooperate in delaying publication of fission research in the same way, while Wigner wrote to Paul Dirac, who had visited Japan with Heisenberg and was a Nobel Prize-winning physicist (in 1933) at Cambridge, asking him to support Blackett. Blackett and John Cockcroft replied that they would support the secrecy plan and that Nature and the Royal Society were expected to co-operate.


Szilard, Edward Teller, a third Hungarian émigré, Weisskopf and Wigner also talked the matter over once more with Bohr, who was still in America. He remained sceptical that a bomb was possible, and thought moreover that enough had already been published to arouse interest in any military organisation. But he nonetheless agreed to go along with the attempt at secrecy and drafted a letter to be sent to his own institute back in Denmark.


The self-censorship campaign hit a number of snags. One telegram from Weisskopf to Joliot-Curie arrived in Paris on 1 April, with the result that at first it was thought to be an April Fool’s joke. But Joliot-Curie did discuss self-censorship with his colleagues. Like Fermi, however, he strongly believed in the international fellowship of scientists. Another consideration was the natural one that if he and his colleagues failed to publish they might be eclipsed by people who did–they were extremely sceptical about everyone adhering to an unprecedented pact which, so far as they knew, was pushed forward ‘only by two Central European refugees on the outskirts of the Columbia scientific community’.9 (If Bohr had approached them, they might have felt differently.) Another reason was that if they were beaten to the punch in publishing, they might have trouble getting further funds to develop nuclear energy, which they felt was a more immediate prospect than a bomb. Finally, the French were aware that there had been quite a lot of press coverage of fission in the United States. Having been beaten to the punch once, they were not anxious to repeat the experience. Joliot-Curie replied to Weisskopf: ‘QUESTION STUDIED MY OPINION IS TO PUBLISH NOW REGARDS JOLIOT.’10


Szilard was dismayed all over again but it only made him more determined than ever to reboot his crusade for secrecy. There followed intensive discussions at Columbia and in Washington about what–if anything–should be published. Those in favour of publication opposed secrecy on the grounds that it was not yet absolutely certain that a chain reaction would occur, and they also doubted fission could ever be used in a military weapon. Still others pointed to the scientific ‘grapevine’, arguing that a publication embargo was pointless, since word of the new findings would spread by informal personal communications that, they maintained, would have the same effect as publication. Then there was the argument that publication would bring about further developments in American laboratories that might not be carried out otherwise.11


The indecision continued for some time. But then on 22 April 1939, two days after the Eagle’s Nest at Berchtesgaden was given to Hitler as a fiftieth birthday present, and two days before 5,000 works of ‘degenerate art’ were burned at the Berlin Fire Station, Frédéric Joliot-Curie, his wife and colleagues published in Nature their vital observation that, repeating Hahn and Strassman’s experiment but standardising the measurements, nuclear fission emitted on average 2.42 neutrons for every neutron absorbed. There was now no escaping the conclusion that energy was indeed released in sufficient quantities to sustain a chain reaction.


The French had reinforced their scientific credentials.


But at what cost?


One immediate consequence was that Fermi reversed himself again and said he was now in favour of publication. His results, and those of others in America, were published openly in the Physical Review.
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