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I call on all scientists in all countries to cease and desist from
work creating, developing, improving and manufacturing
further nuclear weapons – and, for that matter, other weapons
of potential mass destruction such as chemical and biological 
weapons.             Hans Bethe, 1995

Peace is the only battle worth waging.

Albert Camus, 8 August 1945
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NOTE ON UNITS

For much of the period with which this book is concerned, many of the scientists and writers in my narrative were content to think in terms of inches, feet and miles, and pounds and tons. To retain this historical dimension, I have therefore chosen not to convert measurements to metric units.

Prologue

The Beginning or The End?

And he gathered them together into a place called in the 
Hebrew tongue Armageddon.

And the seventh angel poured out his vial into the air; and
there came a great voice out of the temple of heaven, from the 
throne, saying, It is done.       Revelation 16:16–17

Homo sapiens is the only species that knows it will die. The thought obsesses us. From the earliest marks made on cave walls to our most sublime works of art, the fear of death haunts our every creation. And in the middle of the twentieth century, human beings became the first species to reach that pinnacle of evolution – the point at which it could engineer its own extinction.

In February 1950, as the temperature of the cold war approached absolute zero, an atomic scientist conceived the ultimate nuclear weapon: a vast explosive device that would cast a deadly pall of fallout over the planet. Carried on the wind, the lethal radioactive dust would eventually reach all four corners of the world. It would mean the end of life on earth.

The world first heard about the doomsday device on America’s most popular radio discussion programme, the University of Chicago Round Table. Four scientists who had been involved in building the atomic bomb discussed the next generation of nuclear weapons: the hydrogen bomb.

During the programme, one of the founding fathers of the atomic age, Leo Szilard, stated that it would be ‘very easy to rig an H-bomb’ to produce ‘very dangerous radioactivity’. All you had to do, said Szilard, was surround the bomb with a chemical element such as cobalt that absorbs radiation. When it exploded, the bomb would spew radioactive dust into the air like an artificial volcano. Slowly and silently, this invisible killer would fall to the surface. ‘Everyone would be killed,’ he said.1 The fallout from his chilling suggestion spread fear around the world. For many it seemed as though the biblical story of Armageddon was about to be realized; the seventh angel would empty his vial into the atmosphere, and it would contain radioactive cobalt-60.

Those fears intensified when, in 1954, the United States detonated its biggest ever hydrogen bomb, scattering fallout over thousands of square miles of the Pacific. Such a bomb had been at the core of Leo Szilard’s idea. Newspaper headlines around the world proclaimed the imminent construction of the cobalt bomb. In fiction and films, Szilard’s deadly brainchild soon became the ultimate symbol of the threat humankind now posed to the very existence of our living, breathing planet.

The story of the cobalt bomb is an unwritten chapter of the cold war. For Szilard it was a dramatic way of warning people about weapons of mass destruction and the escalating arms race. Scientists had been praised by many for curtailing World War II with the atomic bomb. But in the cold war the creators of these apocalyptic superweapons were seen as holding the fate of the world in their hands. They had transformed the laws of nature into instruments of mass destruction and, as far as the public was concerned, there would soon be little to distinguish real scientists from that fictional master of megadeath, Dr Strangelove.

But scientists have not always been mad, and superweapons not always bad. When you look at the history of superweapons through the lenses of science and popular culture, a very different story emerges. Our feelings towards weapons of mass destruction and their inventors have been characterized by a deep ambivalence. Attitudes have swung like a pendulum from utopian hopes to doomsday fears. At the turn of the last century, scientists were seen as saviours, and it was confidently predicted that science was going to transform the world into what chemist Frederick Soddy memorably called ‘one smiling Garden of Eden’.2 It was the atom that would allow us to enter this mythical paradise. Finding the key that would unlock the energy in the dark heart of matter obsessed both scientists and fiction writers.

The dream of the superweapon also emerged at this time in popular culture, springing up alongside the visions of scientific utopia. For the superweapon was going to achieve what empires and religions had been unable to do since civilization began – to bring peace to the world. A scientific wizard would emerge from his mysterious laboratory bearing a weapon so terrible, so devastating, that no force on earth would be able to stand against it. This scientist would then compel the armies of the world to disarm. Thus the saviour scientist with his superweapon would set the world free from centuries of conflict and found a new scientific Jerusalem. It would be the beginning of a brave new world.

The reality turned out to be somewhat different. The chemist Fritz Haber thought he could save Germany with his superweapon – poison gas. But he was wrong. The suffocating yellow clouds of chlorine billowing across the fields of Ypres in 1915 marked the first use of a scientific weapon of mass destruction. Scientists said that it was a new, humane form of warfare, but ordinary people were appalled. Haber’s wife committed suicide just days after the first use of poison gas. After World War I, Haber was branded a war criminal. But war had evolved, and the doomsday clock could not be turned back. The military on all sides quickly embraced Haber’s new scientific weapon, and soldiers everywhere had to prepare themselves for a new and frightening way to die.

In the 1930s, a Japanese scientist, Shiro Ishii, tried to discover a superweapon that would allow his nation to conquer its enemies. He decided that viruses and bacteria were better weapons than the bullet and the bomb, and pioneered the search for a biological superweapon, committing the most appalling crimes against humanity as he did so. But once again, like some deadly pathogen, warfare had evolved, and in the cold war Ishii’s research was acquired by the American military to help it develop ever more lethal weapons of mass destruction.

Chemistry and biology both did their worst in the twentieth century, as scientists struggled to realize the dream of the superweapon. But it was physics that eventually achieved what the other disciplines could not – a single bomb that could annihilate a whole city in a split second.

For Leo Szilard, it is the ‘tragedy of mankind’ that the story of the atomic bomb began with laudable hopes for a better future.3 At the beginning of the twentieth century, people marvelled at the hidden worlds revealed by X-rays and were awestruck by the mysterious glow of the new miracle element, radium. Such discoveries offered tangible hopes that a new age was dawning.

The scientists who would lead the world into the atomic era emerged from Berlin’s golden age of physics in the 1920s. Among them was Szilard himself, a brilliant yet eccentric Hungarian émigré, known to his friends as the ‘inventor of all things’.4 His vision of an atomic utopia was inspired in part by the fiction of H. G. Wells. The story of Szilard’s mission to save the world takes us through the first, explosive years of the atomic age and into the cold war. It is a story that features three of his fellow countrymen: Eugene Wigner, John von Neumann and Edward Teller. Together they were the ‘Hungarian quartet’, a group of remarkable scientists who all played leading roles in the Manhattan Project to build the atomic bomb and later became key figures in cold-war America.5 All were inspired by the dream of the superweapon.

The lives and attitudes of these extraordinary individuals reveal the true complexity of being a scientist in the most brutal century the world has known. Like his close friend Albert Einstein, Leo Szilard was a humanist who wanted to save the world with science, but his fellow members of the Quartet were less idealistic. In the cold war, angered by the Soviet Union’s treatment of Hungary, they became fiercely anti-Communist. ‘I don’t think any weapon can be too large,’ said mathematician von Neumann.6 Teller, known to the public as ‘Mr H-Bomb’, agreed.7 He became obsessed with the dream of building a bomb thousands of times bigger than the one that destroyed Hiroshima. His deadly vision came true in 1954, when a hydrogen bomb exploded with the force of millions of tons of conventional explosives, vaporizing a Pacific island. Unsurprisingly, both men helped inspire that maddest of mad scientists – Dr Strangelove.

The 1950s became the doomsday decade. It was the era, to quote one writer for the science fiction magazines, of the ‘alphabet bombs’.8 First the A-bomb incinerated two Japanese cities. Then Edward Teller’s H-bomb blasted its way into people’s lives and minds. And finally there was the ultimate weapon that Leo Szilard warned the world about in 1950 – the C-bomb. In the 1960s, the world teetered on the brink of a global nuclear holocaust. In 1962, when America discovered that the Soviet Union was secretly shipping nuclear missiles to Cuba, everyone thought the doomsday clock was about to strike midnight. Like two scorpions in a bottle, the superpowers seemed hell-bent on mutual destruction. It was easy to believe that one of them was already building a doomsday machine, the cobalt superweapon that destroys the world in Stanley Kubrick’s cold-war classic,

Dr Strangelove or: How I Learned to Stop Worrying and Love the Bomb. In the story of superweapons, it is often difficult to decide which is stranger – truth or fiction.

In the twentieth century, scientists were raised up to be gods only to be cast down as devils. Films and fiction first turned them into saviours who free the world from war. But as fears grew about superweapons, those saviour scientists became mad scientists. In 1932, physicists attending a conference performed a play in which one of their own was cast as Dr Faust, the alchemist who sold his soul to the Devil for ultimate knowledge. This scientific performance came at a crucial moment in the history of science and the world. Soon Szilard would grasp how to release the energy of the atom, and the race for the atomic bomb would begin. As actors on the world’s stage, scientists would eventually be forced to drop the saviour’s mask. After Hiroshima they would increasingly play the role of the Strangelovean scientist. This was the price of their Faustian bargain.

The history of weapons of mass destruction in the twentieth century is not just about soldiers and scientists. They are not the only doomsday men. Humankind’s most terrible yet ingenious inventions were inspired by a desperate dream, one that was shared by a whole culture. For this reason, history, biography, science and fiction all have an equal part to play in this book.

I came to this subject through Leo Szilard’s extraordinary life story. He was a brilliant man, bursting with original ideas on everything from science to politics and even fiction. He was, said one colleague, the greatest scientist never to have won a Nobel prize. Szilard was inspired by a vision of how science could transform the world, but he was also haunted by a fear of how people might misuse this power. His life epitomizes the glories and follies of twentieth-century science and history.

However, I soon realized that to fully explore the questions raised by Szilard’s life, I would have to undertake something more wide-ranging than a biography. For Szilard’s hopes and fears were deeply rooted in the popular culture of his day, as of course were those of all the doomsday men. To explain why some of the most gifted and idealistic men of the twentieth century spent so much effort trying to destroy the planet, I needed to pursue the origins of these hopes and fears, not only in the lives of the scientists but also in films, fiction and other popular media. Then I might be able to understand why not only the doomsday men, but ordinary men and women were so beguiled by the dream of the superweapon – a dream that may yet turn into a nightmare for us all.


I 

The Dream

I would address one general admonition to all – that they
consider what are the true ends of knowledge, and that they
seek it not either for pleasure of the mind, or for contention,
or for superiority to others, or for profit, or fame, or power,
or any of these inferior things, but for the benefit and use of
life… [that] there may spring helps to man, and a line and
race of inventions that may in some degree subdue and 
overcome the necessities and miseries of humanity.

Francis Bacon, Instauratio magna (1620)

1

A Black Day

If sunbeams were weapons of war, we would have had solar 
energy long ago.       George Porter

The football stadium at the University of Chicago had not been used for three years. In 1939 the university’s president, Robert Hutchins, had made the controversial decision that football was a distraction in the academic life of a proud institution whose coat of arms displayed a phoenix rising triumphantly from the ashes, together with the motto Crescat scientia, vita excolatur – ‘Let knowledge increase so that life may be enriched’. So the football team hung up its boots, and gradually the weeds took over the stadium.

Like the rest of the campus, the stadium had been built during the late nineteenth century in an English Gothic style. Even a progressive, New World university found it hard to shrug off the ghosts of the old world completely. With its gargoyles and crenellated walls, Stagg Field looked more like a medieval castle than a football stadium. It was certainly an unlikely setting for the most important scientific experiment of the twentieth century.

On a crisp December morning, a group of students were making their way through the fresh snow to the first lecture of the day. Their breath rose like smoke in the pale sunlight. A short, comfortably overweight man passed them, walking hurriedly towards the disused stadium. His stride was purposeful and his bearing dignified, an impression only slightly spoiled by his roly-poly gait. Near the west stands the snow was stained black as if ash had been scattered there. For the past few weeks military guards had been stationed outside the imposing stone portal that led beneath the stands. It was still an unusual sight on the campus, even in wartime, but no one would say what they were there to protect.

‘Good morning, Dr Szilard,’ said one of the guards. He pronounced it with a drawl, See-lard.

Leo Szilard smiled briefly at the soldier, whose nose had turned red in the subzero temperatures. Just the other day, he had taken pity on the man and had recommended a drink from his Budapest student days to combat the bitter cold: rum tea. But this morning there was no time for idle chat, and Szilard passed swiftly through the door and made his way down the gloomy corridor.

The previous night, restlessness had driven him out of his small and sparsely furnished room on campus. Szilard had called on a colleague and convinced him to brave the freezing night air and go for a late meal. Not that he was hungry; he had already eaten. But he had to talk to someone to ease the burden that was weighing on his mind. Over his second dinner that evening, Szilard confessed his fears about the next day’s experiment. The precise nature of their work had to remain a secret, he told his biologist friend mysteriously, but if the experiment ‘works too well’ there might be an explosion. A big explosion.1

The corridor took Szilard underneath the west stands of Stagg Field to a slate-walled room. It was a doubles squash court, about sixty feet by thirty and thirty feet high. Incongruously, spotlights on tripods had been set up as if on a movie set. Szilard stepped gingerly over the cables. He trod carefully because the surface was as slippery as a dancefloor. A fine layer of grey powder lay on every surface – graphite dust, the purest graphite on earth. He could even taste it in the cold, still air. Szilard hurried up a staircase to the small spectators’ balcony, about ten feet above the court and overlooking its north end. There were plenty of spectators already there, over thirty of them, and they were all scientists. But today there was no college final – today they would witness the beginning of a new age in science and warfare.

Szilard was breathing heavily. Despite the penetrating cold, he loosened his tie and unbuttoned his thick overcoat. The front of the balcony was packed with scientific monitoring equipment. Leona Woods, a shy 23-year-old graduate student and the only woman

[image: Image]

The world’s first nuclear reactor, CP-1, goes critical on 2 December 1942. No photographers were present, but Chicago Tribune artist Gary Sheahan imagined the scene in 1957. Leo Szilard stands in the middle of the group at the left, holding a briefcase. Enrico Fermi is standing next to Walter Zinn, who is leaning with his elbow on the rail.

present, was making last-minute adjustments together with a short, dark-haired man. That was Enrico Fermi. He was wearing a grey lab coat smeared with the same graphite dust that coated everything, even the snow outside the stadium. Just three years earlier, the Nobel prizewinning physicist had been forced to flee his native Italy with his Jewish wife because of Mussolini’s anti-Semitic laws.

The squash court was eerily silent, and the scientists were speaking in whispers. Szilard nodded a greeting to his friend Eugene Wigner, who was deep in conversation with Crawford H. Greenwalt, who would later become president of the Du Pont Chemical Company. Wigner and Szilard had been close friends since the 1920s. Both men had left their homes in Budapest to study science in Berlin, but as the tide of fascism engulfed Europe they had made their way to America, as had many of their scientific colleagues gathered on the balcony that cold December morning.

Szilard looked down at the squash court. In its place loomed a large wooden scaffolding draped with grey rubberized sheeting. Inside this frame squatted a huge structure built of black bricks. This was Chicago Pile Number One, or CP-1 for short.

The world’s first atomic pile, what we would now call a nuclear reactor, was as big as a house – about twenty feet high and twenty-five feet wide. It consisted of fifty-seven layers of pure graphite blocks, the layers alternating between solid blocks and ones which were hollowed out to hold slugs of uranium. The blocks containing the uranium formed a cube-like lattice within the pile. In all they had used 250 tons of graphite and six tons of uranium.

Each block had been cut by hand. That was the unenviable task of a young Canadian physicist, Walter Zinn. Today he stood with Fermi on the balcony, his fingernails still blackened by the graphite. Together with half a dozen colleagues and about thirty local Chicago lads, Zinn and another physicist, Herbert Anderson, had worked and cursed non-stop in twelve-hour shifts for six solid weeks – until last night, the evening of 1 December 1942, when their labour was finally complete. Now all that remained was to see whether theory could be turned into reality and the energy of the atom released.

The spark that ignites an atomic chain reaction is a neutral particle – one with no electric charge – called, reasonably enough, a neutron. The nucleus of an atom of uranium-235 can be split in half when struck by a neutron. This is fission, the reaction at the heart of a nuclear reactor – and of an atomic bomb. Changing the mass of an atomic nucleus, either by splitting it (fission) or combining it with another nucleus (fusion), creates energy. Albert Einstein showed just how much energy was locked up inside every atom. His equation E = mc2 states that the amount of energy liberated when matter is annihilated equals the mass of the matter multiplied by the speed of light squared. The speed of light is 186,000 miles per second, so there is a vast reservoir of potential energy in matter. On 6 August 1945, when the first atomic bomb exploded above Hiroshima, just 1 per cent of the bomb’s uranium was transformed into the energy that devastated the Japanese city.

Every time a uranium nucleus splits, two or three spare neutrons are expelled, and each of these freed neutrons can split another nucleus. The neutrons this frees can in turn split between four and nine more nuclei, and so on in a succession of reactions involving an exponentially increasing number of atomic nuclei. This is what physicists call a supercritical chain reaction – a potentially explosive atomic wildfire spreading through the fabric of matter, turning it into pure seething energy.

That morning on the squash court, however, Fermi and Szilard did not want an explosive reaction, but a controlled one – a critical reaction in which just enough neutrons are produced to keep the chain reaction self-sustaining. They were also trying to make this reaction work using natural uranium, of which only 0.7 per cent was the highly fissile variety, uranium-235. To do this they needed to slow down the lightning-fast neutrons. This was the crucial task performed by the bricks of pure, black graphite: they acted as the moderator.

As an extra means of keeping the nuclear reaction under control, they had inserted cadmium rods into the pile. Cadmium is one of the most powerful absorbers of neutrons, and if there are no neutrons flying around in the pile, then there’s no chain reaction. Today, as an insurance policy, three young physicists stood on an elevator platform above the pile, ready to flood it with a cadmium-salt solution, just in case something went wrong and the rods didn’t work. These three were known, only half-jokingly, as the ‘suicide squad’.

Walter Zinn had designed the final cadmium rod to drop back automatically into the pile should the neutrons rise above a certain level. They christened this rod ‘ZIP’ in honour of its creator. If ZIP failed, then another rod could be released from the balcony by cutting a rope. A rather sheepish-looking physicist stood ready with an axe. If that failed to close down the pile, then there was the suicide squad, and after that… well, in 1942 no one had heard of the words ‘meltdown’ and ‘Chernobyl’.

At 9.45 a.m. Enrico Fermi and his team began the painfully slow process of withdrawing the cadmium rods from the pile, thus increasing the flux of neutrons. As they did so, final checks were made on the measuring equipment and the safety mechanisms. Once this was completed, everyone’s eyes turned to the man from Rome. He glanced down at his watch; it was 11.30. Fermi looked round at the expectant faces and smiled.

‘I’m hungry,’ he said. ‘Let’s go to lunch.’

Enrico Fermi was the captain of the team of forty-two scientists who had worked on the project. Unlike the Italian, Leo Szilard wasn’t a hands-on kind of scientist. Fermi had been annoyed when Szilard declined the opportunity of helping to build the graphite pile. Some said he didn’t like getting his hands dirty, but Szilard knew his strengths, and sawing through graphite blocks was not one of them. He was an ideas man, someone who could see solutions before most people had even grasped the problem. A friend once memorably described the portly physicist as an ‘intellectual bumblebee’, a footloose fertilizer of ideas.2

When Leo Szilard had first suggested in 1939 that atomic bombs were a real possibility, Fermi’s incredulous response had been ‘Nuts!’3 Since then, he had learned to treat the unconventional Hungarian’s insights with greater respect, although Fermi was never completely comfortable with his mercurial colleague. ‘He is extremely brilliant’, admitted Fermi in 1954, ‘and… he seems to enjoy startling people.’4

Although he was no graphite cutter, Szilard had provided many of the key theoretical insights during the building of the atomic pile. He suggested the pile’s lattice structure, the geometrical arrangement of uranium spheres within the hollow graphite blocks designed to maximize the effect of the neutrons. He also realized that it was essential to use pure graphite as a neutron moderator. Impurities simply absorbed neutrons, working against a chain reaction. (This was a subtlety which Hitler’s best atomic physicists – including quantum theorist Werner Heisenberg – failed to grasp. As a result, their bomb project remained largely wishful thinking.)

Most importantly it was Leo Szilard who, in 1933, had first seen how to unlock the fearsome forces in the heart of every atom. It came to him in a flash of insight while he was crossing a road near Russell Square, in London’s Bloomsbury. The key was a neutron chain reaction, a domino effect rippling through matter and releasing an ever-greater flood of neutrons. Uncontrolled, it would cause an explosion more powerful than any yet created by humankind; controlled, it could supply the world with an unlimited supply of cheap energy. Since this scientific epiphany nine years earlier, the prospect of atomic energy had dominated Szilard’s every dream and nightmare. And now his bold idea was about to be put to the test.

After an uneasy lunch, during which they discussed everything apart from the day’s experiment, the physicists returned to the squash court. At 2.20 p.m. they again began withdrawing the thirteen cadmium rods, little by little. Enrico Fermi kept a sharp eye on the dials of the neutron counters. At 3.25, he was ready to remove the final rod.

‘Pull it out another foot,’ he called to George Weil, who was down on the squash court operating the control rod.5 Everyone’s eyes were fixed on that rod. It was marked in feet and inches, showing how much of the cadmium remained inside the pile absorbing neutrons.

‘This is going to do it,’ said Fermi to Arthur Compton, the physicist in overall charge of the Chicago project. ‘Now it will become self-sustaining. The trace will climb and continue to climb. It will not level off.’6

The forty-two scientists scarcely breathed as they faced the implacable black mass of graphite and radioactive uranium. According to Herbert Anderson, ‘At first you could hear the sound of the neutron counter, clickety-clack, clickety-clack. Then the clicks came more and more rapidly, and after a while they began to merge into a roar.’

The number of neutrons was so high that the counters could no longer cope. Fermi, his voice steady, asked for the chart recorder to be switched on. Now there was just the faint scratching of the pen as it moved across the paper. The graph showed a steadily increasing level of neutrons. ‘It was an awesome silence,’ recalled Anderson with real emotion.7

‘I couldn’t see the instruments,’ said George Weil. ‘I had to watch Fermi every second, waiting for orders. His face was motionless. His eyes darted from one dial to another. His expression was so calm it was hard.’8

Fermi studied the rising graph, glancing away only to make calculations with his slide rule. ‘His gray eyes betrayed his intense thinking, and his hands moved along with his thoughts,’ his wife Laura wrote later, imagining the scene.9

Suddenly, the Italian’s face broke into a broad smile and he closed his slide rule. ‘The reaction is self-sustaining,’ he said quietly, looking round at his colleagues on the balcony. ‘The curve is exponential.’10

It was what everyone had hoped for, but no one had dared believe would happen: the pile had gone critical. But instead of ordering Zinn to drop the emergency rod, Fermi waited. For what to his fellow scientists seemed a lifetime, he stared at the inexorably rising line of the graph. It was as if the sceptical physicist could scarcely believe the evidence of his own scientific instruments.

Then Fermi gave the order they had all been waiting for: ‘ZIP in!’ It was 3.53 p.m. For 28 minutes they had watched the world’s first nuclear reactor in operation. The atomic age had begun.

There were no cheers that day, but the excitement and relief were felt by everyone. Fermi smiled across at Leo Szilard and then shook Compton by the hand. Eugene Wigner produced a bottle of straw-bound Chianti from a brown paper bag and presented it to the Italian physicist. It had been no mean feat tracking one down during wartime. They toasted their success and the new age of science with Chianti in paper cups. Wigner recalled that as they drank the bitter-sweet wine, ‘we sent up silent prayers that what we had done was the right thing’.11 Afterwards they all solemnly signed their names on the Chianti bottle for posterity.

That evening, Compton telephoned James B. Conant, who was leading the US Government project to turn atomic energy into a superweapon. Compton’s message was in code, but its meaning was crystal clear:

‘The Italian navigator has landed in the New World’.

‘How were the natives?’ asked Conant.

‘Very friendly.’12

Enrico Fermi and Leo Szilard stood alone on the balcony overlooking the now dormant atomic pile after the others had left. Both of them knew what their success meant. The world was at war. That very day the US State Department revealed that two million Jews had already been killed by Hitler and a further five million were now at risk. Perhaps Hitler’s physicists had already built an atomic pile like theirs and were even now creating an atomic bomb.

More than anyone, Leo Szilard had seen this moment coming. For almost a decade he had been warning of its consequences. Before the war, few would listen to his fears. Now, as Szilard had told his colleagues just two months earlier, they were entering a new and terrible age. ‘One has to visualize a world’, he said, ‘in which a lone airplane could appear over a big city like Chicago, drop his bomb, and thereby destroy the city in a single flash. Not one house may be left standing and the radioactive substances scattered by the bomb may make the area uninhabitable for some time to come.’13

No wonder that as Szilard turned to Fermi and shook his hand, he told him: ‘This day will go down as a black day in the history of mankind.’14 


2

The Gift of Destruction

He had in his hands the black complement to all those other
gifts science was urging upon unregenerate mankind, the gift
of destruction…      H. G. Wells, The World Set Free (1914)

On 2 December 1952, the University of Chicago held a celebration. On the squash court beneath the Stagg Field stadium, twenty-four of the original forty-two scientists, including Enrico Fermi and Leo Szilard, came together with leading politicians and businessmen to ‘mark the end of the first decade of the atomic age and the beginning of the second’.1 The straw-covered Chianti bottle they had all signed ten years earlier was displayed as the first sacred relic of the atomic age. The newspapers reported that its proud owner had insured the empty bottle for $1,000.

The New York Times devoted a series of articles to the anniversary. William L. Laurence, the only journalist to have been given access to the atomic bomb project, compared the scientists to the mythic heroes of antiquity. ‘That afternoon ten years ago’, wrote Laurence, ‘witnessed the lighting on earth of a new type of fire, the first of its kind since the legendary Prometheus taught man the use of fire and started him on the slow march to civilization.’

Laurence went on to say that their achievement ‘brought civilized mankind one of the greatest threats to its existence’.2 Within three years of the Chicago chain reaction, two Japanese cities had been destroyed by atomic weapons. Eugene Wigner wondered whether they had unlocked ‘a giant’ whom they could not control.3 It was a fear shared that December by people around the world, for the previous month America had exploded the world’s first hydrogen bomb – the ultimate weapon of mass destruction.

On 1 November 1952, the darkness of the tropical night was rent by an artificial sun whose heat burnt the skin of sailors watching from thirty miles away. In an instant a small Pacific island called Elugelab was vaporized, leaving a crater more than a mile across. The fireball created by the hydrogen bomb was three miles wide, and a cloud of lethal radioactive by-products soared high into the stratosphere. Its awesome energy came from the same processes that fuel the sun – the fusing together of hydrogen atoms.

But the scientists had got their sums wrong. The thermonuclear explosion was more than twice as powerful as they had expected. The ‘Mike’ H-bomb test was the largest non-natural explosion the world had yet seen, equivalent to more than ten million tons of conventional high explosive. The Hiroshima bomb had the explosive power of a mere 12,500 tons of explosive. Even though it was a thousand times less powerful, it was enough to incinerate more than a hundred thousand Japanese, and fatally injure tens of thousands more.

Nobody has discovered a more powerful explosive than the hydrogen bomb – at least not yet. A year and a half after the Mike test, America exploded a bomb equivalent to 15 million tons of TNT (15 megatons in nukespeak). This test, at Bikini Atoll, remains the largest bomb ever detonated by the United States. But in the deadly game of one-upmanship that was the cold war, the Soviets had to go one step further. In 1961 they detonated a thermonuclear monster of about 60 megatons. It could have been bigger. The bomb’s yield had been limited for the test; the device was capable of 100 megatons.

The decision to develop the next generation of nuclear weapons in America had been made by President Truman in 1950. Even before his decision was announced, on 1 February, the New Statesman had declared that ‘the whole future of civilisation’ was at stake. The British journal argued that these ‘new weapons of mass destruction’ would make a Third World War ‘inevitable’. It would be a war fought by ‘methods of mass murder which would outstrip the wildest dreams of the SS and Himmler’.4

President Truman turned a deaf ear to such warnings and to the misgivings voiced by many leading scientists. Men such as James Conant and Robert Oppenheimer, who had played key roles in the Manhattan Project, as the atomic bomb project was code-named, left him in no doubt what they thought. In their official advice to the President they said the new bomb ‘represents a threat to the future of the human race which is intolerable’: it was a ‘weapon of genocide’. They also declared themselves ‘alarmed’ at the ‘possible global effects of the radioactivity’ from H-bomb explosions.

Enrico Fermi and his Nobel prizewinning colleague Isidor Rabi were also appalled by the prospect of working on the new bomb. They told the President: ‘The fact that no limits exist to the destructiveness of this weapon makes its very existence and the knowledge of its construction a danger to humanity as a whole. It is necessarily an evil thing considered in any light.’5

But when Truman convened the fateful meeting in the Oval Office of the White House on 31 January, their voices were not heard. The only one at the table who argued against the bomb (known as the ‘Super’) was David E. Lilienthal, the former head of the Atomic Energy Commission and a man with a mission to promote the brave new world of atomic energy. It was like saying ‘no to a steamroller,’ he said later.6

The sign on Harry S Truman’s desk read THE BUCK STOPS HERE. The no-nonsense President had made up his mind some days before the meeting. Four months earlier, the Soviets had shocked the world by testing their first atomic device. America was no longer the only atomic power in the world. In the words of one reporter, whether America liked it or not she was now a competitor in an ‘atomic rat race’.7 Time magazine, which regularly carried full-page advertisements for Boeing bombers (‘Potent weapons for world peace’8), spoke for the President in its editorial of 30 January: ‘The simple fact, unpleasant though it might be, was that if the Russians are likely to build an H-bomb, the US will have to build it, too.’9

For 42-year-old Edward Teller, the so-called father of the H-bomb, it was a personal triumph. Like Leo Szilard, the fiercely anti-Communist Teller was a Hungarian émigré. Even while Szilard and Enrico Fermi were designing and building the first atomic pile in 1942, Teller had been working on the calculations that would make the hydrogen bomb a reality. After the Soviet atomic bomb test, he campaigned tirelessly for the green light from the politicians. When Szilard heard that Truman had approved the H-bomb, he told a friend that ‘now Teller will know what it is to feel guilty’.10 As the man who had first urged President Roosevelt to build the atomic bomb, Leo Szilard was no stranger to guilt.

Television was the must-have consumer product in 1950. The year before there had been a million seven-inch black and white sets in America. Now there were ten times that number. Two weeks after what the press called President Truman’s ‘cosmic’ decision, the most famous scientist in the world made an appearance on television.11

A film crew descended on 112 Mercer Street, the picturesque weatherboarded house in the sleepy university town of Princeton that had been Albert Einstein’s home for the last fifteen years. It was the premiere of a new weekly discussion programme hosted by Eleanor Roosevelt. Seated at his desk dressed in what the New York Times described as ‘a sweater jacket and tieless, open-collared shirt’, Einstein declared that the world now stood on the brink of ‘annihilation’.12

With his famously unkempt hair and deeply furrowed brow, Einstein gave the impression of having grown weary of the world’s folly. In truth his health was failing. ‘I look like a spectre’, he told quantum physicist Erwin Schrödinger.13 But Einstein still cared passionately about promoting world peace. Now he genuinely feared that in its search for ‘the means to mass destruction’, science might endanger the world. If the project to build the hydrogen bomb was successful, he warned, then ‘radioactive poisoning of the atmosphere and hence annihilation of any life on earth has been brought within the range of technical possibilities’.14

In the studio discussion after Einstein’s filmed statement, David Lilienthal, Robert Oppenheimer and physicist Hans Bethe added their voices to the growing chorus of concern about the atomic arms race. But Lilienthal also tried to give atomic energy a positive gloss. He held up a two-pound chunk of uranium to the TV cameras and, as he had done many times before, boasted that it contained ‘the energy equivalent of thousands of tons of coal’. It was, he said, a ‘whole new source of energy to do man’s work’.15

Lilienthal declared that the future was atomic. But people had heard promises of unlimited energy before, and many were starting to wonder if they had a future at all in a thermonuclear world. When novelist William Faulkner had first met Einstein, he was so overawed by the great physicist that the wordsmith couldn’t speak. But in his Nobel acceptance speech in 1950, Faulkner captured the mood of atomic anxiety perfectly: ‘there are no longer problems of the spirit. There is only the question: When will I be blown up?’16

In the week before his appearance on Eleanor Roosevelt’s programme, Hans Bethe had tried to make the world a safer place. Together with eleven other leading scientists, Bethe, who had been a key figure in the Manhattan Project, made front-page news when he asked the United States Government to pledge that it would never be the first to use the hydrogen bomb. In 1938, the German-born Bethe had explained how the fusion of hydrogen into helium gave the sun its immense energy. Now he was being asked to build a bomb that would unleash that same energy on men, women and children. As the press pointed out even before the Mike test, when the H-bomb explodes ‘a little bit of the searing sun will have hit the earth’.17 Such a bomb, said Hans Bethe, was ‘no longer a weapon of war, but a means of extermination of whole populations. Its use would be a betrayal of all standards of morality and of Christian civilization itself.’18

But the fear of Soviet aggression was a powerful argument in favour of developing the hydrogen bomb, even for Bethe and his colleagues, who declared themselves willing to work on the project while condemning it as immoral. Harold C. Urey, the man who won a Nobel prize in 1934 for discovering the H-bomb’s fuel, heavy hydrogen, spoke for many people when he said, ‘I value my liberties more than I do my life.’19

In Europe, where the after-effects of the last world war still scarred cities and people alike, the absurd logic of such statements (can you have liberty without life?) caused widespread alarm. Einstein’s apocalyptic warning was splashed across nearly every front page. In France the paper Aurore printed a startling headline across three columns: WHEREVER IT FALLS THE H-BOMB WILL OBLITERATE ALL HUMAN LIFE FOR A THOUSAND YEARS.20 You didn’t need Einstein’s brain to work out that Europe would be the battlefield of World War III. As the New Statesman put it, ‘the British people know perfectly well that, even if America and Russia might survive an atomic war, Britain and Western Europe would not.’21

These concerns were also being expressed in popular culture. The classic Boulting brothers film Seven Days to Noon, released in the year of the H-bomb decision, reveals both the growing anxieties about atomic war and a feeling that scientists had betrayed the ideals of their discipline. Professor Willingdon, a British scientist who worked on the Manhattan Project, disappears from his government research establishment together with an atomic bomb. Conveniently, the device fits neatly into the professor’s Gladstone bag – the first briefcase nuke. Willingdon threatens that, unless the British prime minister agrees to stop building atomic weapons, he will destroy twelve square miles of central London.

The professor, played by Barry Jones, is tormented by the thought that atomic war will mean the ‘total destruction of mankind’. People, he says, are ‘moving like sleepwalkers to annihilation’. Willingdon speaks for many real-life scientists at this time when he admits that he has ‘lost faith in the value of his work’. He had accepted the necessity of building an atomic bomb before the Nazis, but now he has been told to design an even more terrible weapon: ‘When I was a young man I saw in science a way of serving God and my fellow men. Now I see my life’s work used only for destruction. My dream has become a nightmare.’22 Leo Szilard was about to bring that nightmare one step closer to reality.

In homes right across America, people tuned in to the NBC radio network each Sunday afternoon to listen to the country’s most popular discussion programme – the University of Chicago Round Table. Broadcast since the 1930s, it had become a national institution. Even today the University of Chicago still proudly displays the actual table around which such opinion-formers as John F. Kennedy, Jawaharlal Nehru and Adlai Stevenson discussed the issues of the day. At a time when most programmes were scripted and predictable, the Chicago Round Table had a reputation for lively debates. Listeners who tuned in on 26 February 1950 were not disappointed.

Around the table that day were four scientists who had contributed to the Manhattan Project. Leading the debate was a dynamic, youthful-looking geochemist, Harrison Brown. One of his guests – Frederick Seitz – would later become a much respected president of the US National Academy of Sciences. Another – Hans Bethe – would win a Nobel for stealing the secret of the sun’s energy. The other participant that day was Leo Szilard, about whom a colleague once quipped that he was the greatest scientist never to have won a Nobel prize. Einstein was tieless for his appearance on national television. By contrast, the four scientists who faced each other on 26 February across the famous round table opted for dark suit and tie, even though it was a radio broadcast.
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The University of Chicago Round Table, 26 February 1950. Around the table are (from the left), Harrison Brown, Frederick Seitz, Hans Bethe and Leo Szilard.

On the table stood a world globe, the kind that children love to spin. In front of each participant was an angled lectern for their notes. All four men knew each other well. Szilard, Brown and Seitz met every month or so at Einstein’s Princeton home, together with chemist Linus Pauling and biologist Hermann Muller, to discuss the political and social implications of atomic energy. This informal gathering of concerned scientists was known as the Einstein Committee.

It was Professor Bethe of Cornell University who initially took the lead in the Round Table discussion. He was an insider on the H-bomb project and a close friend of Edward Teller, the driving force behind the new bomb. Bethe pointed out that for now the H-bomb – or ‘Hell Bomb’ as it was known in the press23 – existed only in the minds of its would-be creators. But, he added cautiously, ‘it is possible that we can make this bomb’.24 It would use the energy of an atomic bomb to trigger a fusion reaction, which would be fuelled by heavy hydrogen. When it exploded, for a fleeting instant it would be as though a fragment of the sun itself blazed upon the surface of the earth.

Hans Bethe was ‘the living picture of the thinker’, the descendant of a long line of German university professors, recalled Laura Fermi.25 No one knew more about fusion than this dignified academic mandarin. In a soft but precise voice, Bethe explained that if it were built, the H-bomb would ‘certainly be very large,’ perhaps a thousand times as powerful as the Hiroshima bomb. In the future, he predicted, even the biggest cities, such as New York, could be destroyed with a single bomb.

Frederick Seitz, aged 39, had just become professor of physics at Illinois University. In the 1930s he’d been Eugene Wigner’s first graduate student at Princeton. This balding and rather grave-looking man was one of the eleven physicists who had supported Bethe’s call for America to rule out first use of the H-bomb. This afternoon he contributed a frightening figure to the debate.

The ‘flash effect’ of a hydrogen bomb would, he said, cover at least twenty miles. In other words, even that far from the explosion you would receive severe, life-threatening burns. At Hiroshima, where so many thousands of people were horrifically burned, the flash effect extended for less than a mile. The casualties from an H-bomb would be numbered in the millions, but no one around the table appeared visibly shocked. The figures they dealt with in their daily work were faceless.

Harrison Brown glanced down at his notes, and then turned to Hans Bethe, saying, ‘One sees in the press, from time to time, statements concerning destruction by another source – namely, radioactivity.’ This was the new possibility Einstein had raised on Eleanor Roosevelt’s programme. Today, Bethe confirmed Einstein’s worst fears about the invisible killer, radioactivity. He explained how the neutrons produced by the exploding hydrogen bomb would create radioactive carbon-14 in the atmosphere: ‘This isotope of carbon has a life of 5,000 years. So if H-bombs are exploded in some number, then the air will be poisoned… for 5,000 years.’ Almost as an afterthought, he added: ‘It may well be that the number of H-bombs will be so large that this will make life impossible.’

Leo Szilard was listening intently to Bethe, who was seated to his right. The German physicist was eight years younger than Szilard, who had just turned 52. The two scientists had very different characters. Bethe was a brilliant theorist as well as a good team player, an increasingly vital skill in the post-war era of so-called big science. Szilard thought teams belonged on football pitches. Science, for Szilard, was a personal battle of wits between him and nature. Einstein, who had been his friend for thirty years, shared this view. For both men, nature was a mysterious and sublime realm, a source of unending challenge and inspiration. Neither man liked the new corporate science that had grown out of the Manhattan Project, with its big budgets and bureaucratic procedures.

As Bethe finished speaking, Szilard’s eyes sparked with a sudden intensity. He had been waiting for this moment. He began by disagreeing with Bethe’s view of the threat from radioactivity. ‘It would take a very large number of bombs’, said Szilard, ‘before life would be in danger from ordinary H-bombs.’ But, he continued, ‘it is very easy to rig an H-bomb, on purpose, so that it should produce very dangerous radioactivity.’ He then proceeded to give his listeners, both around the table and in their homes across America, a lesson on how to construct a doomsday bomb.

First he explained how an atomic explosion creates dangerous radioactive elements. ‘Most of the naturally occurring elements become radioactive when they absorb neutrons,’ he said. ‘All that you have to do is to pick a suitable element and arrange it so that the element captures all the neutrons. Then you have a very dangerous situation. I have made a calculation in this connection. Let us assume that we make a radioactive element which will live for five years and that we just let it go into the air. During the following years it will gradually settle out and cover the whole earth with dust. I have asked myself: How many neutrons or how much heavy hydrogen do we have to detonate to kill everybody on earth by this particular method?’

Szilard paused and looked around the table as if expecting a reply. ‘I come up with about 50 tons of neutrons as being plenty to kill everybody, which means about 500 tons of heavy hydrogen.’

Harrison Brown watched Szilard intently, trying to absorb the implications of what he was saying. His head was large, almost imposing, but with chubby, boyish features. Swept back from a high forehead was a mane of thick dark hair through which ran a flash of grey. After his death, a friend would memorably describe Szilard’s boyish face as being like that of a ‘sad, gentle, mischievous cherub’.26

‘You mean, Szilard,’ said Brown, ‘that if you exploded 500 tons of heavy hydrogen and then permitted those neutrons to be absorbed by another element to produce a radioactive substance, all people on earth could be killed…?’

Szilard replied, ‘If this is a long-lived element which gradually settles out, as it will in a few years, forming a dust layer on the surface of the earth, everyone would be killed.’

Brown’s specialism was the chemistry of rocks, particularly extraterrestrial ones. Time magazine had recently pictured him holding up a meteorite. Now he chose a geological analogy that he was familiar with: ‘You would visualize this, then, something like the Krakatoa explosion, where you would carry out, let us say, one large explosion or a series of smaller ones. The dust goes up into the air and, as was the case in that particular explosion, it circled the earth for many, many months, and even years, and gradually settled down upon the surface of the earth itself?’

Szilard leant back in his chair and spread his hands emphatically: ‘I agree with you…’ The analogy with a volcano was good. Szilard liked it. He had clearly made his point. The doomsday weapon had been born.

Hans Bethe had been listening to Szilard with growing irritation. Although his face still bore the mild-mannered smile that habitually played around his lips, a frown now creased his forehead. It was not that he disagreed scientifically with what Szilard was saying, rather that he was irritated by this typically Szilardian flight of fancy. There was no need to exaggerate the current situation. The H-bomb was going to be quite bad enough – why frighten people with what might come next?

‘You may ask’, said Szilard, anticipating his critics, ‘who would want to kill everybody on earth?’ Any country that wanted to be unbeatable in the field of war, was his dramatic answer. That would be the advantage conferred on any nation that owned the doomsday device – a hydrogen bomb rigged in the way he had outlined, using zinc or, as he later suggested, cobalt.

‘Let us suppose,’ he explained, ‘that we have a war and let us suppose that we are on the point of winning the war against Russia, after a struggle which perhaps lasts ten years. The Russians can say: ‘‘You come no farther. You do not invade Europe, and you do not drop ordinary atom bombs on us, or else we will detonate our H-bombs and kill everybody.’’ Faced with such a threat, I do not think that we could go forward. I think that Russia would be invincible.’

Harrison Brown was clearly struggling with the implications of what Szilard was saying. Would a nation really kill everyone, he asked, rather than suffer defeat? Szilard frankly admitted that he didn’t know the answer to this. But he added this chilling coda: ‘I think that we may threaten to do it, and I think that the Russians might threaten to do it. And who will take the risk then not to take that threat seriously?’

In a public lecture the following month, Brown told his audience that he was now convinced that there were men who would be prepared to destroy all life on earth if they could not have their own way. ‘Can we doubt for a moment,’ he asked, ‘that Hitler in the desperation of defeat would have killed everything, had he had it in his power to do so?’27

That February afternoon, the Round Table panel moved on to consider the possibility of vast hydrogen bombs carried in ships. If exploded in the Pacific, the radioactivity from such monstrous devices would drift across America on the prevailing westerly winds, poisoning the land and its people. It was a new and frightening danger for America. The fear of ship bombs would create headlines for the rest of the decade as America and Russia vied with each other to build the biggest H-bombs. But, as Szilard pointed out, such radioactivity is impossible to control. The awful irony facing them, added Harrison Brown, was that it was ‘easier to kill all the people in the world than just a part of them.’ ‘This is definitely so,’ agreed Szilard.

Before the discussion drew to a close, Hans Bethe talked about his statement calling upon the United States to rule out first use of the hydrogen bomb. Bethe explained that he was willing to work on the bomb in order ‘to keep our bargaining position and not to be confronted, one day, with an ultimatum from Russia that they have the H-bomb and can destroy us.’

Unlike Frederick Seitz, Szilard had not been one of the signatories to Bethe’s plea. He did not hide his disapproval now. ‘I read the statement,’ said Szilard, ‘and I was really more impressed by the sentiment in it than by its logic.’

Neither Bethe nor Seitz were particularly surprised by his blunt words, but Szilard widened his critique to make a point that was central to the whole debate about the hydrogen bomb and weapons of mass destruction generally. Bethe’s statement, according to Szilard, was just the tip of the iceberg. In 1939, he said, the American people were of one mind that it was ‘morally wrong and reprehensible to bomb cities and kill women and children’. But gradually this firm conviction had been eroded: ‘during the war, almost imperceptibly, we started to use jellied gasoline bombs against Japan, killing millions of women and children; finally we used the A-bomb’.

The level of terror imposed in warfare had been rising steadily throughout the twentieth century. Now there was a ‘general uneasiness among the scientists’ about how their science would be used in the future. ‘It is easy for the scientists to agree that we cannot trust Russia,’ said Szilard, ‘but they also ask themselves: To what extent can we trust ourselves?’ It was a chilling thought for a country that had just authorized the construction of what would become the most terrible explosive device the world had ever seen. And after the H-bomb, what next? The doomsday bomb, perhaps?

The next day, the New York Times splashed Leo Szilard’s comments about a doomsday bomb across its front page. Its breathless headline read: ENDING OF ALL LIFE BY HYDROGEN BOMB HELD A POSSIBILITY – RADIOACTIVITY THE KILLER. William Laurence told how the ‘four leading atomic scientists’ had warned that ‘the hydrogen bomb, if developed, could be rigged in such a way as to exterminate the entire world’s population or most of it’. The scientists had revealed ‘hitherto unknown information’ about the ‘potential horrors’ of a war fought with hydrogen bombs. A photograph showed Szilard discussing the issues with his fellow scientists.

Laurence also described to his readers how a hydrogen bomb could ‘transmute’ an element such as cobalt into a ‘radioactive element about 320 times as powerful… as radium’. He continued: ‘This deadly radioactive cobalt would be scattered into the atmosphere and carried by the westerly winds all over the surface of the earth. Any living thing inhaling it, or even touched by it, would be doomed to certain death.’28 For the first time, the cobalt doomsday bomb had hit the headlines. In the coming years it would often return to remind people that humankind now had ultimate power over life and death on earth.

The New York Times was not alone in picking up on these fears of atomic apocalypse. The counter-attack on what Time magazine called ‘hydrogen hysteria’ was led by David Lilienthal.29 Speaking at New York’s Town Hall a few days after the broadcast, Lilienthal criticized what he called the ‘prophets of hydrogen Doomsday’, accusing these ‘Oracles of Annihilation’ of sensationalism. But his criticisms were blatantly political. ‘Hopelessness and helplessness are the very opposite of what we need’, said the former head of the AEC. ‘These are the emotions that play right into the hands of destructive Communist forces.’30

Those were strong words in the year that Senator Joe McCarthy began his anti-Communist witch-hunts in America. The nation that had invested so much in its atomic future could not afford to lose the support of its people. Lilienthal’s targets were clearly Szilard and Einstein, and for most people around the world Einstein was ‘an oracle not to be questioned’.31

But in the autumn of 1950, Szilard’s fears of a cobalt bomb were given independent scientific backing. Dr James R. Arnold of the Institute for Nuclear Studies, Chicago, looked at whether such a weapon was technically feasible. According to Newsweek, the ‘brilliant, boyish (aged 27) physicist’ had ‘started out, slide rule in hand, to demolish Szilard’s arguments. But he finished by agreeing on many points.’

Arnold’s calculations showed that the doomsday device described by Leo Szilard would have to be an enormous weapon, ‘perhaps two and a half times as heavy as the battleship Missouri’.32 The heavy hydrogen (deuterium) that fuelled the H-bomb would cost as much as the Manhattan Project, $2 billion. In addition, at least 10,000 tons of cobalt would be needed to create the lethal radioactive isotope, cobalt-60, when the bomb exploded. Most of Szilard’s assumptions about the cobalt bomb were confirmed by the Chicago scientist. Virtually the only area of uncertainty was whether the radioactive dust from such a doomsday bomb would be evenly distributed around the world.

Although Arnold concluded that ‘the human race is in no immediate danger’, because such a weapon would require ‘a full-scale effort by a major country over many years’, he was convinced that ‘the vast majority of the race can be killed off in this way’.33 The only ray of hope that Newsweek could find was that ‘those who would use the weapon for murder must be willing to accept suicide in the bargain’.34

As well as being the birthplace of the atomic age and the cobalt bomb, the University of Chicago was home to the world’s most important journal on atomic affairs – the Bulletin of the Atomic Scientists. It was the Bulletin that commissioned James Arnold to assess Leo Szilard’s frightening prediction about a doomsday weapon. The Bulletin was conceived in the Stineway Drug Store on 57th Street, east of the University, where Russian-born biophysicist Eugene Rabinowitch met his colleagues Hyman Goldsmith and sociologist Edward Shils for coffee every day.

The first issue appeared on 10 December 1945, a few months after the Hiroshima and Nagasaki bombs. In June 1947 the Bulletin’s cover gained its iconic image of the doomsday clock, designed by Martyl Langsdorf, the wife of a Manhattan Project physicist. Initially this graphic representation of how close we were to a nuclear holocaust was set at seven minutes to midnight. But after the first Soviet atomic test in 1949, the clock was reset to just three minutes before doomsday, in order to reflect the magazine’s growing concern at the world situation. The countdown to atomic Armageddon had begun.

The Bulletin’s co-founder Edward Shils knew Leo Szilard well. The journal provided a platform for the campaigning scientist, publishing his peace plans and his short fiction, which he started writing after 1947. When his friend died in 1964, Shils wrote a perceptive memoir. Szilard hated being tied down, said Shils, to a person, a job, or a home: ‘He was a restless, homeless spirit. He owned no property, very few books… Hotel lobbies, cafés, Jewish delicatessens, poor restaurants, and city pavements were the setting for the discussions which were his main form of communication – he said the age of books had passed.’35 His favourite deli was a regular haunt of Central European refugees on upper Broadway in New York. There he could rediscover the food and the old-world atmosphere of his youth – the coffee houses of Budapest and Berlin where he spent many hours debating politics and science with some of the brightest brains of the age.

Szilard once told Shils that he saw himself as a ‘knight errant’ in the scientific world, someone who needed ‘to be free to go wherever important ideas in science or in the effort to protect the human race would take him’.36 Apart from a letter to the New York Herald Tribune in March 1950 rebutting Lilienthal’s criticisms, Leo Szilard made no further public comments on the cobalt bomb. This was wholly in character. Like a neutron in a chain reaction, Szilard liked to think of himself as the vital spark that ignites an explosion of ideas. He had set the ball rolling with the Chicago Round Table broadcast. Now there were new horizons to explore – such as his biological research into phage (viruses which infect bacteria) with Aaron Novick – as well as the small matter of saving the world from atomic doomsday.

According to Edward Shils, Szilard was a one-man peace movement
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