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PRAISE FOR
Shockwave

“Dramatic … an important page-turner Walker’s admirably even-handed and smoothly written history records the countdown from the explosion of the first atomic bomb at Los Alamos in July 1945 to the incineration of Hiroshima, Japan, three weeks later.”

Entertainment Weekly (Grade: A-)

“A meticulous, emotionally devastating portrait of both sides. … [Walker] creates an arresting feeling of suspense, but also the structure adds an overwhelming sense of the personal, individual impact the bomb would have.”

Atlanta Journal-Constitution

“Those who revere John Hersey’s Hiroshima as a classic piece of reporting about an act unprecedented in human history-the instantaneous annihilation of tens of thousands of civilians by human agency-may approach a new book on the subject with lowered expectations. But in Shockwave: Countdown to Hiroshima, Stephen Walker has painted on a larger canvas.”

Washington Post

“As the sixtieth anniversary of the bombing of Hiroshima approaches, this book offers a fascinating look at a moment in history that for many of us has become distant and unimaginable. The book has the feel of a suspense novel, unfolding with such tension and drama that we must remind ourselves that we know what will happen Like John Hersey’s Hiroshima, Shockwave brings to life one of history’s most profound events. Don’t miss it.”

Arizona Republic

“Electrifying…. The tension and concentration of Walker’s thriller-like prose elicits a visceral response, but he also raises complicated and urgent questions about our continued harboring and development of nuclear weapons.”

Chicago Tribune

“A gripping tale which takes us back to 1945-allowing readers to appreciate the spectacular scientific effort that created this tool of doom and see how war blurs moral landscapes.”

News & Observer

“Shockwave is a stunning book, among the most immediate and thrilling works of history I have ever read.”

Irish Times

“Uniquely readable, immediate, and human…. Every account of the destruction of Hiroshima is dramatic, but historian and filmmaker Walker has created an exceptionally taut and revealing chronicle.”

Booklist (starred review)

“Walker takes readers on a roller-coaster ride through the memories of American servicemen, Japanese soldiers and civilians, and the polyglot team of scientists who participated in the Manhattan Project…. Invite[s] comparison with John Hersey’s still-classic Hiroshima.”

Publishers Weekly (starred review)

“Superb…. Walker writes with a sense of urgency and high drama … engrossing [and] saddening.”

Kirkus Reviews (starred review)

“Telling the inside story of the scientists, the pilots, and not least the victims, [Stephen Walker] constructs a factual thriller that grips the reader from the first page to the last.”

Die Zeit (Germany)

“Stephen Walker’s meticulous reconstruction of events enables us to learn virtually unknown details about the three weeks between the Alamogordo experiment and the launch of the atomic bomb on Hiroshima.”

Il Tempo (Italy)

“The author reconstructs the story with all the power of a very highquality documentary film.”

Asahi Shimbun (Japan)
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PREFACE
TO THE 2020 EDITION

ON A SEPTEMBER day in 1933, the Hungarian-German physicist Leo Szilard was about to cross a street in London when, in the time it took for the traffic lights to change from red to green, he suddenly conceived the principle of an atomic bomb. The idea horrified him, so much so that by July 1945, with the war against Nazi Germany won, he desperately tried to stop the United States from even testing such a weapon, let alone using it in anger. In a petition circulated among fellow scientists he wrote that “a nation which uses these newly liberated forces of nature for purposes of destruction may have to bear the responsibility of opening the door to an era of devastation on an unimaginable scale.”

His petition was ignored. History took its course and the names of two Japanese cities were permanently branded on the world’s consciousness. But the force of Szilard’s words has not been lost in the decades after he wrote them. Since 1945, our planet has existed beneath a Damocles’ sword of near-total destruction. That was the case when I wrote Shockwave in 2005 on the sixtieth anniversary of the bombings of Hiroshima and Nagasaki; but it is alarmingly more so on this seventy-fifth anniversary, fifteen years later.

There are, by some estimates, almost 14,000 nuclear weapons in the world today. Approximately 90 percent of these are Russian and American; between them the two nations have the potential to unleash the destructive power of more than 300,000 Hiroshimasized bombs, enough to obliterate almost all life everywhere.

Such numbers, though shocking and unimaginable, are actually lower than they were when this book was first published, thanks to the 2010 New START (Strategic Arms Talks) agreement between the US and Russia. But in the meantime the world has changed. A president currently sits in the White House about whom almost nothing is predictable except his unpredictability. A leader sits in the Kremlin whose grip on the levers of power is far more ruthless than it once was. The actions of Vladimir Putin in the Crimea and Syria have sparked fears of a new cold war, founded on deep mutual suspicion and mistrust. If the West is perceived by many Russians as a genuine threat to the integrity of its borders, Putin’s Russia is perceived by the West as increasingly aggressive, more confident and much more dangerous. In 2019, President Trump unilaterally withdrew from a long-standing intermediate range nuclear weapons treaty with Russia on the grounds that the Russians were breaking the rules. The Russians accused the Americans of doing the same. But the reality is that both sides are developing radically new weapons to replace their ageing stockpiles. In such a climate, there are no guarantees that New START, the sole remaining nuclear arms control treaty between the two nuclear superpowers, will survive its expiry date of 2021. After that it’s anyone’s guess what will happen next.

The world has changed in other ways too. The US and Russia may have reduced the numbers of their nuclear weapons since this book was originally published; other nations, unconstrained by arms control treaties, have increased them. China, a political and economic powerhouse of a different order from fifteen years ago, is now the globe’s second-largest arms exporter, with a rapidly growing—and rapidly modernizing—nuclear arsenal of its own. India and Pakistan have more than doubled, and very possibly tripled, their weapon totals. North Korea joined the party long ago, exploding its first atomic bomb in 2006 followed by a further five tests of ever bigger bombs, in conjunction with an active missile program. It remains at best only a matter of time before President Trump’s “Rocket Man” has the potential to deliver nuclear terror to any part of Europe and to the entire United States.

And, as I write this, the story is taking new, darker twists. Trump’s policy of engaged hostility toward Iran has ripped holes in the 2015 treaty designed to contain that country’s nuclear ambitions. Now its government is actively enriching uranium, the core substance required to make a nuclear weapon, in explicit breach of the treaty’s restrictions. If Iran gets the bomb, the Saudis say they will build their own. Turkey’s president has openly argued that it is his country’s right too to develop nuclear weapons. And with Israel already a substantial nuclear power in a region simmering with instabilities, the stage could be set for a performance far beyond our worst nightmares.

It may all of course be just that: a nightmare and never a reality, a terror that we will always wake up from. When it comes to discussing nuclear holocausts, it is sometimes easy to lose your bearings. There may be plenty of bombs out there, but the fact is that nobody has used them since 1945. The very scale of their destructive power is, as everyone knows, the best reason why: use them, and you can be pretty certain they will be used on you. That, at least, has been the guiding principle of peace since the Soviets first tested their own bomb in 1949. But as other nations join the nuclear club, or increase their stockpiles, international efforts to keep the beast firmly chained in the very back of its cave are harder to secure. Some governments, perhaps threatened with their own extinction, might perceive the risks of using nuclear bombs rather differently than traditional strategic thinking suggests.

And not just governments. A recent Harvard report claims, with disturbing evidence, that the dangers of nuclear terrorism are “very real.” Over the last quarter century, there have been at least twenty seizures of stolen weapons-grade material, and there is more of the stuff out there that has never been recovered. Modern experts bandy euphemisms such as “radiological dispersal devices;” but what they really mean are dirty, crude, unstable, and—most crucially—easily concealable bombs that could shatter entire cities and kill huge numbers of people. The fear of such weapons goes back a long way. Even in 1946, only a year after the Hiroshima and Nagasaki bombs, J. Robert Oppenheimer, technical director of the Manhattan Project and one of the key figures in the pages that follow, told a closed Senate hearing that there would come a time when just a few people could smuggle a nuclear device into New York and destroy it. When asked by one shocked senator, “What instrument would you use to detect an atomic bomb hidden somewhere in a city?” Oppenheimer answered, “a screwdriver”—to open every crate.

This, I think, is the truly frightening impact of Szilard’s words seventy-five years ago: that once one nation starts building a bomb, the pattern is set for others—and not just nations—to follow. The process is unstoppable. The box has been opened and, one fears, can never be closed. For all these reasons, it seems more valuable than ever to reacquaint ourselves with how it all began, and why. It is of course impossible for words to capture the true scale of what happened in Hiroshima on that hot August morning in 1945—or in the days, months, years, and decades afterwards. But the witnesses to that event, both in the air and on the ground, elderly women and men who generously invited me into their homes and told me their stories—they surely deserve to have those stories repeated, and especially now.

When I researched Shockwave their numbers were fast dwindling. Today, almost all of my witnesses are gone. A few of the people I met in Hiroshima who experienced the horror as children are still alive; but the crew of the Enola Gay, the aircraft that dropped the bomb, have all passed away. The last member of the committee which selected Hiroshima as the bomb’s target and whom I interviewed in 2004 has also died, as have all the scientists and every actor in the political drama which this book describes. On the sixtieth anniversary, I wrote that we were “slipping from a twilight of memory into history.” Today, fifteen years later, the twilight is almost entirely behind us; but the record these witnesses left behind will always be precious.

Stephen Walker
London, February 2020


INTRODUCTION

TWELVE MILES NORTH of Santa Fe, New Mexico, Highway 502 breaks westward from Route 285 at a little junction called Pojoaque. Take the turn, and you quickly find yourself climbing into the cool heights of the Pajarito mountains. The road snakes upward, higher and higher, winding past the ancient Indian settlements with their resonant Spanish names: Jaconita, El Rancho, San Ildefonso Pueblo. The air becomes perceptibly brighter and clearer. The heady scent of ponderosa pines permeates through the open car window. The view is utterly, enticingly glorious. To the east lie the distant peaks of the Sangre de Cristo range; to the south a wide basin, rich in yellows and pinks and greens, rolling back toward the haze of Santa Fe; to the west, the high mesa of the Jemez Plateau, and a small town that once harbored one of the world’s biggest secrets: Los Alamos, the place where the first atomic bombs were built.

I was there in May 2004, to meet a contributor as part of the research for this book. But halfway up the road I stopped to take in the view. It was midday and despite the altitude—over 7,000 feet—the sun burned the asphalt, creating shimmering pools of air back along the way I had come. The silence was overwhelming. With a sudden shock, I realized that on this very same stretch of highway, fifty-nine years ago, on a sunny summer’s morning just like this one, a closed black truck escorted by seven carloads of security guards crawled down the mountain from Los Alamos, past the old Indian pueblos, past the place where I had now parked my car, down into the plains of Santa Fe. The date was Saturday, July 14, 1945. Inside the black truck, sitting in a sealed lead bucket, was the uranium projectile for an atomic bomb. That afternoon, it was flown from Albuquerque to San Francisco. Two days later it sailed beneath the Golden Gate Bridge in the USS Indianapolis on its way across the Pacific. Twenty-three days later it was carried in the bomb bay of the B-29 Superfortress Enola Gay to the city of Hiroshima, where it exploded, killing at least 80,000 people. The journey started here, in these beautiful mountains with their limitless horizons. It ended there, at 9:16 A.M. on August 6, 1945, some 6,000 miles away, on the other side of the world. I was standing on a piece of history.

That journey became my journey. Over the following weeks and months, I followed in the bomb’s footsteps. I visited extraordinary places, I met extraordinary people. I spoke to men who had flown the mission to Hiroshima, to scientists who had built the bomb, to people who had survived it. I had tea with old ladies in Hiroshima hotels who told me stories of pain, despair, and courage beyond any imagining. I had dinner in a Chinese restaurant in California with the man who navigated the Enola Gay and its weapon over 1,500 miles of the Pacific. I sat in a Cambridge, Massachusetts, living room with the nuclear physicist who carried the core of the world’s first atomic bomb, tested in New Mexico three weeks earlier, in a suitcase on the backseat of his car.

I traveled from one coast of the United States to the other, to several cities in Japan, and finally to the tiny, remote island of Tinian in the western Pacific from where Enola Gay departed one tropical night on its mission to Hiroshima. On the way I collected odd pieces of physical evidence that sit in my study as I write: a piece of faintly radioactive trinitite, the strange, greenish, bombblasted earth that still surrounds the site of the first atomic test in New Mexico; a shard of crushed coral, still gleaming white, from the abandoned, jungle-rotted runway where Enola Gay took off six decades ago; a handful of rubble from the Peace Dome in Hiroshima, the one building in the city preserved exactly as it was on the day the bomb fell.

My journey has encompassed moments whose meanings I will always struggle to comprehend. I have been shocked, disturbed, thrilled, appalled, entranced, amazed, and deeply moved. In listening to people’s stories, and in the many accounts I also read, I found myself struck again and again by the confluence of events: the revelation of experiencing the same episode from so many different points of view. This became the core of my book. In moving between eyewitnesses on various parts of the globe I have tried to present one of the most decisive moments in history as it was experienced by people famous and obscure, powerful and ordinary, who lived it in the moment. We know what happened on that August morning in 1945. They did not.

The first atomic bomb was tested in the New Mexico desert on July 16, 1945—two days after that closed black truck with its lead bucket rode down the twisting highway from Los Alamos on the first leg of its trip across the world. Just three weeks separated the test from the destruction of Hiroshima. Only the resources of the richest and most powerful nation of earth could achieve something so colossal so quickly. Those three weeks, from the bomb’s dress rehearsal to its delivery, define the framework of this book. Inevitably any attempt to circumscribe an historical event—especially one as consequential and controversial as this—is bound to be flawed. There are so many roads leading to it. One can start anywhere, even as far back as Leucippus, the Greek philosopher who first proposed the idea of the atom in the fifth century B.C. I chose this brief period in the summer of 1945 because it seemed to me to contain almost every element which makes the story comprehensible, if not always complete. The world really did change in those three weeks, and forever.

What follows is the narrative of those weeks. As I wrote I tried always to keep to one key rule: that every event, incident, character trait, encounter, even piece of dialogue was, as far as possible, accurate and verifiable. Such errors of fact or judgment as there may be in a subject of this magnitude and complexity are of course entirely my responsibility. But this is not a piece of fiction.

Sixty years afterward, the events of July and August 1945 are slipping from a twilight of memory into history. Some of the people I interviewed have since died. Others will pass from us in the months and years to come. The witness they have left is infinitely precious: as a record, as an example, as a warning. In the kind of world we live in today, perhaps there has never been a better time to unfold the years, and return to the moment when it all began.

Stephen Walker
London, April 2005


A NOTE ON TIME

THE EVENTS in this book take place in a number of different time zones around the world. To avoid repetition and potential confusion, I have removed all time zones from the datelines that head the chapters. All times given are local, with one exception: Japan. In the summer of 1945, Japan War Time was one hour behind Guam War Time—the time used by the crewmembers of the Enola Gay on its mission to Hiroshima. For purposes of consistency, I have kept all events in Japan and the western Pacific on Guam War Time.


PROLOGUE

TWELVE HOURS BEFORE ZERO

Sunday, August 5, 1945
Shukkeien Garden, Hiroshima

FOR THE REST of his life, Sunao Tsuboi would never forget how beautiful the garden looked that night. The trees, the lake, the little rainbow bridge, the ancient wooden teahouses dotting the banks, the smell of fresh pine, the white heron sleeping on the rock. The perfect stillness of it all. Outside, beyond the garden walls, the city slept in the darkness. In the blackout, it was almost possible to believe there was no city out there at all, no houses, no army, no war. As if he and Reiko, lying together under the stars, were the only people alive in the world. That is how he remembered it the night before the bomb.

They had entered the garden at dusk. There were four of them at first, but the other couple soon drifted away, leaving Sunao and Reiko alone. They wandered slowly along the little secret pathways, they sat in green hidden corners and listened to the cicadas and watched the turtles splashing in the water. At this time in summer the garden was full of flowers, and their scent carried on the night air. Even now, in this fifth year of war, when so many cities had been bombed to destruction, it was wonderful how the Shukkeien Garden survived intact. Designed by a seventeenth-century master of tea ceremonies, its miniaturized landscape idealized a perfect, ordered, peaceful world. The war had simply overlooked it.

As always, they had to be discreet. The authorities, not to mention their own families, disapproved of unmarried couples spending frivolous hours in each other’s company. These were times of self-sacrifice and denial. Every day the newspapers in Hiroshima urged its citizens to work harder and longer and faster, to focus all their energies and spirit on the single goal of victory. Japan was facing its greatest test in history. This was no moment for love.

But Reiko was beautiful. Sunao remembered the first moment he had seen her, earlier that summer by the Ota River. She was sitting on a bridge with a party of other girls, and she was laughing. He was very shy. Perhaps there was something about his shyness that appealed to her. Or perhaps she liked him because there were so few healthy young men still left in the city. They talked for hours, and he told her about himself and his life as an engineering student in the city. He was twenty and she was younger, only just out of school. Her movements were full of grace, and years later he would remember there was something in her voice and her smile that was like a breath of summer. They saw each other all through that hot July. They went to the shrine at Miyajima. They picnicked in the hills overlooking the city. They even went to one of the few movie theaters still open in the commercial district, going separately so they would not be spotted. And they went to the Shukkeien Garden. Sometimes she sent him letters with just the faintest whiff of scent, a luxury in those times of war. But they never kissed. They never even touched. Until that final night.

She had cried when he told her. Of course it was inevitable. He was young, and the war wanted him. Time had run out for both of them. He would be in the army by September, only a few short weeks away. She was inconsolable. She was sure he would die, like all the other young men who had been called up. Everybody knew the Americans were planning an invasion. It was only months or even weeks away. Okinawa, the last Japanese bastion before the home islands, had fallen in June. The battles would be fierce and desperate. She was convinced Sunao would be dead before the end of the year.

They lay together on the grass and she cried, and for the very first time they touched hands. He would never forget that. It was the only time they ever touched. After a while she stopped crying. They spoke little. But their hands never left each other. At some point in the evening there was an air raid alert, but still they did not move. There were often alerts these days, as the Americans passed north over the city. They flew high in their silver planes, sometimes so high that in daylight all you could see was a brilliant white trail in the blue sky. But they took their bombs elsewhere.

A little after midnight the lovers parted. They said good-bye at the gate. Reiko walked away down the street. Sunao watched her go, until she disappeared around a corner. She never looked back. Then he turned slowly toward his home, the memory of her touch still fresh in his mind. Afterward, he would remember this as the happiest night of his life.

He looked up at the sky. The stars were clear and brilliant. Tomorrow was going to be a beautiful day.


ACT I

THREE WEEKS EARLIER

DRESS REHEARSAL
JULY 15–16, 1945



Batter my heart, three-personed God, for you
As yet but knock, breathe, shine, and seek to mend;
That I may rise, and stand, o’erthrow me, and bend
Your force to break, blow, burn, and make me new.

JOHN DONNE, “Holy Sonnet XIV”

Now we are all sons of bitches.

KENNETH BAINBRIDGE,
director of the Trinity test, July 16, 1945


ONE

Sunday, July 15, 9 P.M.
Trinity Test Site,
Forty Miles South of Socorro, New Mexico

DON HORNIG stared up at the tower. The wind and rain whipped through the steel latticework. The storm that had been building throughout the day had finally erupted in all its fury. Flashes of lightning lit the San Andres mountains to the south, and the desert echoed with the growl of thunder. The tower loomed 103 feet above Hornig’s head, a network of black braces and girders reaching upward like a giant electric pylon. By now the clouds were racing so low across the sky, he could barely see the top. Which was just as well, really. He did not want to think about what was at the top.

He began to climb. The wet steel slipped between his fingers and the rain stung his eyes, making it difficult to see. He wore no safety harness. Rung by rung, he pulled himself up the ladder. It was slow going, but he was only twenty-four, and the long Sunday rides over the Pajarito mountain trails near Los Alamos kept him fit. Once or twice he stopped, and he could see the guards below him looking up, like ants on the desert floor. They seemed a long way down.

At the top of the tower, a simple corrugated tin shack rested on a square wooden platform. It was a flimsy, cheaply made structure, obviously not designed to last. It was not much bigger than a garden shed. One of its walls was open to the elements. Hornig stepped off the ladder beside it, pausing by the entrance. A huge, dimly discernible shape crouched inside. There was a bare sixty-watt bulb hanging from the roof. Hornig switched it on and peered inside.

Hulking on a cradle was a metallic-gray, bloated, four-ton steel drum, and it took up almost every inch of space in the shack. Even by day it would have looked ominous, but it looked especially so now with the wind whipping the tin walls, and the dim bulb swaying from the ceiling, and the lightning and thunder edging nearer. A fantastic complex of cables sprouted from its sides like a spillage of guts or arteries, as if it were somehow not inert at all but actually organic, a growing, living, autonomous embryo, awaiting the moment of its birth. Perhaps in acknowledgment of its essence, its creators had even given it a name. A number of names, in fact. They called it The Beast, The Gadget, The Thing, The Device. Sometimes they just called it It. The one thing nobody ever called it was what it actually was. The world’s first atomic bomb.

Hornig squeezed down beside it. The rain pelted on the tin roof like a thousand hammer blows. The wind rattled the thin walls of the bomb’s cage. In a few hours, a fellow scientist named Joe McKibben, standing in a concrete bunker exactly 10,000 yards to the south of this tower, would initiate the final act in what was almost certainly the biggest and most expensive scientific experiment in history. McKibben would press a switch on a panel that in turn would close an automatic timing circuit and begin a forty-fivesecond countdown. At the end of that time a number of different things could happen. The bomb could fail to go off. Or it could detonate with varying magnitudes of explosion. Or, as one Nobel Prize–winning scientist believed possible, it could set fire to the earth’s atmosphere, in the process destroying all life on the planet. The difficulty was that nobody knew.

The only other object in the tin shack, besides an atomic bomb, was a telephone. It was Hornig’s sole means of communication with the outside world. The lines ran down the tower and out through the desert to the control bunker. They were supposed to call him when it was time to come down, and he was supposed to call them if anything went wrong. That was the theory, at any rate. In practice, if anything did go wrong, there might not be much time to start making phone calls.

He had not asked for this job. It was a last-minute decision, made only a couple of hours earlier by the director of the bomb’s laboratory, J. Robert Oppenheimer. Oppenheimer was worried about pretty much everything that night, but right then one of his main concerns was security. He wanted somebody to go up there, babysit the bomb, keep a watchful eye on things. Maybe Hornig was unlucky enough to be in the wrong place at the wrong time, but he was an obvious choice. A brilliant Harvard-trained chemist, he had spent the early war years in New England researching underwater explosives. One day in 1943 his boss had called him into the office and told him he was wanted for a job so secret, not even his boss had a clue what it was. Within days, Hornig had sold his beautiful forty-five-foot yacht Siesta, bought himself a secondhand 1937 Ford Coupe, and together with his twenty-year-old wife, Lilli, an equally brilliant German Jewish refugee whom he had met in a chemistry course at Harvard, headed out west. Their destination was a place he had never heard of. It was called Los Alamos, a secret laboratory in the high mesas northwest of Santa Fe, where they were building very special bombs.

Over the next two years, Hornig designed a wondrously complex piece of equipment called the X-unit. Essentially the bomb’s electric trigger, it would, at the requisite time, send a five-and-a-half-thousand-volt charge to sixty-four detonators arranged in geometric patterns around the bomb’s sphere, like cloves stuck in an apple. Of course, if anything went wrong with the X-unit, there would be no firing charge, no detonation, no explosion. With a two-billion-dollar investment underwriting the project, not to mention the possible fate of the war in the Pacific, this was clearly not an option. Which is why young Don Hornig now found himself sitting all alone on top of a tower in the middle of a violent electrical storm, next to an atomic bomb.

There were clearly ample opportunities here for a little philosophical speculation, but Hornig chose not to indulge. Instead, he started to read a book. It was a cheap paperback thriller called Desert Island Decameron. It was not, he remembers, a very good book. Of course, it was hard to read in the dim sixty-watt light. Plus his concentration skills were not quite up to their usual levels. After all, Hornig knew perhaps better than anyone that a well-placed lightning strike could perform precisely the same function as one of his X-units. It could quite easily set off the detonators, in turn igniting the 5,300 pounds of Comp B and Baratol high explosive surrounding the nuclear core of the bomb. Even if the bomb failed to go nuclear, the high explosive alone made it the biggest conventional weapon of the war. It was quite powerful enough to destroy Hornig, his book, the tower, the guards standing at the base, not to mention a sizable lump of New Mexico real estate.

It did not help that a trial X-unit had already been set off by atmospheric disturbance from a passing cloud just two days previously, instantly discharging its five-and-a-half-thousand-volt firing signal. Fortunately, Hornig survived that time because there was no bomb on the end of it. Nor was it helpful to recall the time he and Lilli were once actually struck by lightning, out in the plains of eastern New Mexico in a place called Tucumcari, as they traveled out west in their Ford Coupe toward Los Alamos. Now it almost felt like a portent, as if some pernicious spirit were determined to end Hornig’s bomb-making career as it had started: with a bang, but the wrong sort of bang. Under the circumstances, he figured it was better to stop thinking of the one-hundred-foot tower standing in the middle of the desert as a giant lightning rod. Far better to think of the rain pouring down the steel frame as an efficient earthing device, carrying any million-volt charge benignly into the ground. After all, if he was right, there was nothing to worry about. And if he was wrong, he would never know it.

In the meantime, Don Hornig and the bomb remained up there together on the tower, while he tried to read his book and waited for the phone to ring, and the thunder and lightning crashed all around him. And out in the concrete bunkers, 10,000 yards to the north and west and south, the men who had spent the last three years designing and building this bomb prayed for the weather to improve. Radiating out from the steel tower was the most elaborate complex of instruments ever devised for a single scientific experiment. There were crusher gauges, geophones, seismographs, gamma sentinels, peak pressure gauges, piezoelectric gauges, sulfur threshold detectors, impulse meters, ionization chambers, and a hundred other kind of instruments, and they hid in the ground or poked through the sagebrush or peeked from behind the mesquite trees. There were twenty-five miles of newly built blacktopped roads, and hundreds of telephone poles carrying 500 miles of cables in every direction. There were the three concrete bunkers to the north, south, and west of the tower, and lead-lined photographic bunkers housing batteries of cameras, some of them mounted on army air force machine-gun turrets. There was a radar unit to track the fireball and four high-speed Mitchell 35mm motion picture cameras to film it in slow motion and innumerable spectrographs to record its radiation. It was an astonishing array of hardware, and it stretched out over this half-forgotten chunk of ancient Apache territory between the Rio Grande to the west and the Oscura mountains to the east, a vastly intricate spider’s web at whose center was that lonely steel tower with its tin shack and its bomb and Don Hornig sitting on top with his paperback.

The tower was the focal point, the hub of man’s first attempt to dabble with the very guts of creation, unleashing new, monstrous fires over the earth. Everything led back to it. Everywhere was locked into its destiny. Not only here in this remote New Mexico plain but across the world: to Washington, to the shattered heart of Europe, to the war-ravaged islands of the Pacific, and finally to two cities in Japan and a young couple touching hands in a tea garden.

Perhaps the bomb makers understood all this when they gave the tower’s site its name. They called it Ground Zero.

FIVE AND A HALF thousand miles away, President Truman was just finishing breakfast on a sunlit porch in the sleepy Berlin suburb of Babelsberg. The weather was perfect, a beautiful, still July morning. Dressed in a polka-dotted bow tie and natty two-tone summer shoes, Truman cut an almost holidaylike appearance, a smart American tourist on a European vacation. But he was not a tourist, and this was no vacation. The president was here for the start of one of the most important conferences of the war. Beginning tomorrow, he would drive from the Little White House—in fact a yellow stucco three-story building which served as his headquarters—to join Joseph Stalin and Winston Churchill around a circular table at the Cecilienhof, a cavernous, mock-Tudor, early twentieth-century palace in nearby Potsdam. Together, these three men—the Big Three—would thrash out the shape of the postwar world. They would also determine the fate of Japan.

The war with Germany had already been over for two months, but this final struggle with Japan was proving hugely difficult and costly. Over the past three years American troops had battled their way, island by island, across the Pacific toward the enemy heartland. British and Commonwealth troops had fought bitterly in the dense jungles of Burma in Southeast Asia. The slaughter was horrific on all sides. The Japanese fought tenaciously, bravely, and determinedly. Their culture regarded surrender as a disgrace and death in battle as the ultimate honor. The result was terrible destruction. Only two weeks earlier, on June 30, the island of Okinawa, just 400 miles southwest of Japan, had finally capitulated after three months of vicious, often hand-to-hand combat. The casualty figures spoke brutal truths: at least 12,000 Americans and 107,000 Japanese soldiers killed. The island was defended with ferocious tenacity. Offshore, thousands of kamikaze pilots slammed their planes into American ships, exploding over their decks: 30 vessels were sent to the bottom of the sea, a further 164 damaged. And then there were the civilians: perhaps as many as 100,000 Japanese and Okinawans who died, some caught in the crossfire, some pressed into the fighting, some entombing themselves in the island’s caves. Most of the population had been warned by their leaders of the atrocities they would suffer if captured. To the horror of the advancing Americans, whole families preferred to leap off the cliffs, parents often clutching their children, rather than fall into enemy hands.

Okinawa was the last Japanese outpost before the home islands. The battle was still raging when Truman met his Joint Chiefs of Staff at the White House on June 18 to discuss the invasion of Japan itself. His decision was to commit U.S. forces to a massive assault on Kyushu, the southern island of Japan, beginning on November 1, 1945. The operation was code-named Olympic. It was to be followed four months later by Coronet, a second invasion, on the plains near Tokyo. More than three quarters of a million Americans would be involved in Olympic. They would face at least 350,000 enemy troops. The number of Americans expected to die in the operation was a figure that has caused controversy ever since. At the White House meeting, General George Marshall, the Chief of Staff, estimated that 31,000 men would be killed or wounded in the first thirty days of the assault. The course of casualties after that was almost impossible to predict. Perhaps the only certainty was that the Japanese would fight as they had always fought: with everything they had, right up to the bitter end. Unless, of course, the atomic bomb stopped them from fighting at all.

Truman understood this perfectly well as he sat at his breakfast on the Little White House porch. But he understood more. Part of him was dreading this conference. He saw himself as an unknown next to world-class leaders like Stalin and Churchill, a second-rater who had become president only because of Roosevelt’s death back in April. But this flat-footed former railroad worker who had spent part of his boyhood castrating pigs on the family farm had also inherited the bomb. He had, as his secretary of war Henry Stimson explicitly pointed out, a master card up his sleeve, even a royal flush. And its potential benefits were massive. The bomb could alter everything. It could offer a way out of the war with Japan, it could offer a handle against Stalin’s expanding empire, perhaps most of all it could offer an all-powerful weapon in the new game of atomic diplomacy. It could, in effect, turn the Big Three into the Big One—or perhaps the Big One and a Half, with a grateful Churchill trailing at Truman’s apron strings. There was only one question: would it work?

It was a two-billion-dollar gamble. Truman had even deliberately postponed the start of the conference to coincide with the Trinity test. The shot had to go ahead now, today, while Stalin, who was afraid of flying, slowly made his way in his heavily armored train toward Berlin. The president of the United States himself had set the deadline, and time was running out.

SINCE THE MOMENT he had said good-bye to his wife, Kitty, three days earlier, J. Robert Oppenheimer had become an increasingly nervous wreck. His weight was down to a mere 114 pounds, and his crumpled suit hung limply on his tall, cadaverous frame. His face

was equally gaunt, and heavy bags weighed down his blue eyes. Despite doping himself up to the gills on Seconal, he had barely slept for days. A sizable portion of his time was now spent downing gallons of black coffee and smoking endless cigarettes with short, sharp, almost manic puffs. He coughed almost continuously, a thick, heavy, nicotine-filled cough. He was just forty-one years old, but he looked a decade older, an exhausted, fragile, brilliant man facing the greatest challenge of his life.

The pressure he faced was hideous. As the director of the Los Alamos laboratory, he was personally responsible for the test actually succeeding. And so far, despite the most rigorous rehearsal schedule imaginable, plenty had already gone wrong. Even before this mother of all storms hit the ground.

Kitty’s last gesture had been to give him a four-leaf clover, but she might as well have given him a thornbush for all the help it gave. The two of them had also agreed on a special code: if the test were successful, he would send a message telling her she could change the sheets. The likelihood of the sheets ever being changed was now looking remote. A miscellany of cock-ups littered the past fortyeight hours. For instance, there was the case of the bomb’s detonators that had very nearly never made it to the test. Four days ago, on July 11, Kenneth Greisen, a young Cornell explosives expert, had packed 200 detonators in the trunk of his car in Los Alamos, driven off toward the test site, and promptly got himself stopped by a traffic cop near Albuquerque for speeding. By grace or good fortune, the cop did not look in the trunk. Had he done so, it is unlikely either Greisen or his 200 detonators would ever have made it in time for the test.

Then there was that problem with Don Hornig’s X-unit, gaily firing off its thousands of volts after electrical discharge from a passing cloud. Or the failure in the last twenty-four hours of yet another trial X-unit that simply refused to function, its circuits blown to bits. Oppenheimer really laid into Hornig over that one, until it became clear the unit had been tested over and over again, literally hundreds of times, when it was only ever designed to be used once or twice. That may have temporarily calmed Oppenheimer down, but whichever way you looked at it, the X-unit was almost perniciously unreliable, disgorging its thousands of volts when it was not supposed to and stubbornly refusing to do so when it was. And who knew just how it would behave in a few hours’ time?

Nor was that the end of the problems. There was the moment when the bomb was being winched up the tower toward the tin shack and it suddenly slipped, nearly falling fifty feet onto a pile of mattresses beneath. As if they would have helped. Perhaps most worrying of all was the Creutz fiasco, a dress-rehearsal test named after the physicist Edward Creutz in which an exact replica of the test bomb, minus its nuclear core, was exploded in a remote Los Alamos canyon just two days previously. The purpose here was to confirm that the high-explosive assembly surrounding the bomb’s core would work properly. Unfortunately the test failed completely, meaning that the four-ton Gadget now sitting primly on top of its tower at enormous taxpayers’ expense would very likely also fail, thereby damning the entire operation to absolute and predictable meltdown. This sent Oppenheimer into a meltdown of his own, and he poured out all his fear, anger, and venom on Don Hornig’s colorful Ukrainian boss, George Kistiakowsky, who had designed the high-explosive assembly in the first place. As a man who had once fought against the Red Army across 2,000 miles of hostile Russian steppe, Kistiakowsky was not the sort to back down under this kind of onslaught. He immediately bet Oppenheimer a month’s salary against ten dollars that his explosives would work. It is a sign of Oppenheimer’s state of mind that he took the bet.

The next day—less than twenty-four hours before the real test—a physicist called Hans Bethe phoned from Los Alamos to say that the Creutz calculations were erroneous, since the instruments measuring the test were incorrectly set up in the first place. This was something of a mixed blessing. All it meant was that the Creutz experiment was neither a failure nor a success. The bomb might work, but then again it might not. The net result of all this was just the same in that it had Oppenheimer reaching with trembling fingers for yet another of his industrial-strength cigarettes.

And now of course he was facing this terrible storm.

ONE HUNDRED TEN miles north of Ground Zero, Lilli Hornig parked her husband’s 1937 Ford Coupe by the roadside and switched off the engine. She gazed through the windshield into the night. In daylight the view up here on Sandia Peak was magnificent, a limitless panorama of desert and mountains. Lilli knew it well. Sometimes, when the strain at Los Alamos grew too much, she and Don would drive up here and sit in their car 10,000 feet up, with half of southern New Mexico unrolling to the horizon.

But tonight there was almost nothing to see. The lights of a few remote towns spread beneath her, isolated pinpricks in the darkness. Far away in the distance, lightning flashed over the mountains. There was a big storm brewing that way. It was more than a hundred miles off, too far for the sound to reach her. She wondered if Don were anywhere near it.

It was cold up here in the thin evening air. Lilli settled back in her seat and spread a blanket over her knees. She was glad she had brought something to eat. It was going to be a long night. Unlike many of the wives, she knew all about the test. As a highly trained chemist, she was among the privileged in Los Alamos, one of the scientific elect, and she shared in many of its secrets. Her coveted pass gave her access past the armed guards and the electrified wire fences and automatic alarms into the Tech Area, the collection of hastily erected wooden buildings and muddy footpaths that was the laboratory’s heart. In one of those buildings she spent her days working on the purification of a strange, newly created element called plutonium. In the evenings she and Don often sat down to dinner with their scientific colleagues and talked into the night. Sometimes on the weekends they went riding, out into the cool poplar trails from which Los Alamos took its name, or up into the Pajarito mountains. And sometimes they would drive here to Sandia Peak where Lilli sat now in her car, looking out into the night.

It was an exciting life. She was only twenty-three, but almost everybody seemed to be about the same age. It felt like being on a university campus, a rather beautiful one nestling on top of a mesa up in the mountains above Santa Fe. A very unusual campus too, with its roster of stellar scientific talent and its Nobel Prize winners, some of them living virtually next door. It was said that this brandnew town of 5,000–odd inhabitants had the highest IQ of any city in the world. To Lilli and Don, as to so many of their colleagues, it was a heady place to be. There was a terrific sense of purpose they would remember for the rest of their lives. After all, this was where the war would be won! This was where the dream of infinite power would be realized! This was the future! A secret laboratory above the clouds: how could you not feel excited? Especially when you drove down to Santa Fe for drinks in the La Fonda bar and heard people speaking in hushed tones about that strange, secret place up in the hills, like ancient Greeks describing their gods on Olympus.

There were other wives in other cars up there on Sandia staring out into the darkness. Some of them were listening to the radio, some were dozing or eating or trying to keep warm. But they were all waiting. Most had simply been told by their husbands that something very special was going to happen tonight, something extraordinary and unique, just a hundred miles to the south, and that Sandia Peak was the best place to see it. Many of these wives had moved to Los Alamos years ago, never knowing exactly what their husbands did all day. They had given up their homes, their friends, even their families to be there. They lived in a kind of security vacuum, where nobody outside Los Alamos was ever allowed to visit them, where their address was only a P.O. box, where their letters were censored and their phone calls were tapped, where even their babies were sometimes fingerprinted. It was a heavy sacrifice to sever yourself so completely from the world, especially when your own husband was forbidden to tell you what it was all about. Perhaps that was why so many wives were up here now, watching and waiting for whatever it was that was going to happen out there. Perhaps at last they would learn the truth.

Lilli could see the storm down in the desert was growing bigger. Even on Sandia Peak it was beginning to rain. She had driven all this way for nothing; surely they would never fire tonight. It was now nearly midnight. The best thing was to climb into her sleeping bag and try to sleep. She only hoped her husband, Don, was sitting somewhere warmer and more comfortable than she was.


TWO

Jornada del Muerto Desert,
New Mexico

IT WAS A strangely appropriate place to test the world’s first nuclear bomb. A parched land largely inhabited by jackrabbits and rattlesnakes and turkey vultures and a few forlorn ranchers scraping out a living until the bomb makers finally evicted them. Even its old Spanish name was appropriate: the Jornada del Muerto, it was called. The Dead Man’s Journey.

The conquistadores had given the land its name. Four hundred years ago they marched here in search of new pickings in the north. From the surrounding hills, Apache swooped down on them, killing off the stragglers as they trailed, thirsty and exhausted, in the burning sun. In later centuries, the descendants of those same Apache attacked the English-speaking white men who came to deprive them of their territory, torching the wagon trains that rolled down from Santa Fe to El Paso. This was a land that knew violence long before the bomb makers staked their claim to it.

The first detachment of military policemen had moved into the Jornada desert back in September. On horseback and in jeeps, they patrolled the 432-square-mile test site, set up security checkpoints, hunted pronghorn antelope, played polo, and generally lived a life so cut off from the rest of the civilized world that each of them would one day receive a Good Conduct Medal for the lowest rate of venereal disease in the army. The only towns nearby were Troy and Carthage, old coal-mining communities abandoned years ago, their empty, dilapidated streets wasting in the midday heat. The few ranchers who lived here were paid to leave their homes, but some refused until they found their water tanks mysteriously perforated or their cattle accidentally shot in the night. Nobody was ever able to prove the military police were responsible, but the ranchers soon left, never to return.

By the spring the area was beginning to fill with teams of construction workers, road builders, engineers, and scientists. A base camp was built around one of the old homesteads, a drab, dustridden, godforsaken collection of hastily erected barrack huts, where the fire ants ate you alive at night and the brackish water gave you dysentery and the trucks had to be banged with sticks every morning to get the rattlers out. The pace of activity quickened with each day, despite the hundred-degree heat and the dust devils that sprang out of nowhere, not to mention the unpredictable hazards of high-flying bombers, which on two occasions dropped a few practice bombs on the base camp by mistake.

By July 13, two days before Don Hornig climbed up his rainsoaked tower, the operation moved into its highest gear. At three o’clock that afternoon, Philip Morrison, a gifted young nuclear physicist, removed two hemispheres of a strange new metal from a vault in one of the most isolated buildings in Los Alamos. Each hemisphere was nickel-plated and sheathed in glittering gold foil. Accompanied by a guard and a radiologist, Morrison placed them both inside a special two-piece magnesium suitcase fitted with twenty shock-absorbing rubber bumpers. It had taken six months to design that suitcase, an indication of the importance of its contents. Because those golden-wrapped hemispheres of metal were far more valuable than the most precious diamonds on earth. Within the perimeters of a closely guarded, highly secret 428,000-acre industrial site in Hanford, Washington—half the size of the state of Rhode Island—mammoth processing plants had been built simply to produce the metal they were made of. So far, these two hemispheres represented their entire output. The metal itself did not even exist four years previously. It was not found in nature. It was made by man, in a fantastic latter-day alchemy that created new elements by tampering with the most basic units of matter. It was named plutonium, after the god of the dead, and it was the secret heart of the atomic bomb.

Morrison carefully placed the suitcase on the backseat of an olive-drab army sedan and climbed in beside it. A security car filled with armed guards led the way, and the convoy threaded its way down the vertiginous switchback roads that led from the high mesa of the laboratory down toward Santa Fe. As the two cars sped through the sleepy streets of pink adobe houses, Morrison kept thinking how extraordinary it was to be carrying the core of the world’s first atomic bomb, riding next to him in its shock-absorbing suitcase on the backseat of an ordinary car.

It was 150 miles from Los Alamos to the test site, and it took five hours to get there. Two thousand yards southeast of Ground Zero, the cars turned down a dust track toward an undistinguished single-story ranch house. An ancient Chicago Aermotor pump stood forlornly in the yard next to an ugly concrete water tank. A few unkempt outbuildings were scattered nearby, adding to the spent, desolate air of the place. But the views were stupendous, especially now with the lowering sun burning the scalloped contours of the Little Burro mountains and Mockingbird Gap to the south.

Apart from the carbine-carrying guards at the entrance, the ranch was empty. It had recently belonged to a rancher named George McDonald. Nobody told him exactly why he and his family had to give up the home where he had lived for half his life. Neither did they tell him to what use his blue-walled, beige-ceilinged front room was about to be put.

Together, Morrison and a colleague carried the suitcase inside, taking care to obey the summons on the doorstep to PLEASE WIPE YOUR FEET. It was an interestingly domestic touch in an otherwise unsettling scene. Everything else about the room was faintly sinister, as if some secret crime were about to be committed inside. For one thing, all the windows were completely sealed with black masking tape. For another, the room was almost disconcertingly clean, like the inside of a laboratory. Which, in a sense, was exactly what it now was. The suitcase was placed on a table. There it remained, with its two gold-wrapped hemispheres inside, for the night. An armed sentry stood outside, but neither he nor anybody else was permitted to enter. Nothing disturbed the case or its contents until nine o’clock the following morning, when the curtain was raised on a bizarre and extraordinary scene.

Nine men, including Morrison, stood around the table on which the plutonium hemispheres now rested on sheets of brown paper. All the men were wearing white surgical coats. One of Morrison’s colleagues, Robert Bacher, turned to an army general and asked him to sign a receipt for the plutonium, worth at least several millions of dollars. The general, Thomas Farrell, jokingly asked if he could hold it first. He wanted to feel what he was buying. He put on a pair of rubber gloves and picked up one of the hemispheres. It was smooth and heavy, and it felt curiously warm to the touch, as if it were alive.

What Farrell was feeling was radioactivity. The artificially created element was literally breaking down in his hand, the unstable nuclei of its atoms ridding themselves of billions of particles in a bid to regain stability. Some of these particles were able to do something that had once been thought impossible: to smash through the fantastically powerful forces that held the atom’s heart—or nucleus—together. And the reason they could do that was because they had no electrical charge themselves. They were called neutrons, and the electrostatic barrier could not keep them out. Like billions of Trojan horses, they slipped at fantastic speeds through the impregnable gate, sundering the nucleus in two, splitting it apart, fissioning it. And when they did that, they released levels of energy hitherto undreamed of in the history of man.

It was science fiction come true. Just forty years earlier, Einstein had offered to the world his revolutionary equation relating energy and matter. The message of that equation was simply this: that matter and energy were not different things but two expressions of the same thing. Matter could be converted into energy and vice versa. Since 99.8 percent of all the matter in the universe was contained in the nucleus of an atom, theoretically the nucleus was a potential source of incredible and unheard-of amounts of energy. A single gram of water could raise a million-ton weight to the top of Mount Everest. A handful of snow could heat a large apartment building for several months. A breath of air could power an airplane continuously for a year. The trick was to get past that barrier and into the nucleus, split it open, convert as much of it as possible into pure energy. Which is where those Trojan horses came in.

The men who now watched General Farrell weigh the plutonium in his rubber-gloved hands had effectively grabbed Einstein’s equation and made it flesh. They had discovered that a specific amount of the radioactive plutonium would liberate enough neutrons to smash enough atoms to release yet more neutrons, which in turn would smash still more atoms in an unstoppable, exponential, ever-expanding chain reaction. The minimum amount of plutonium required to do that was called the critical mass. Exceed the critical mass, and the chain reaction starts. Less than one-millionth of a second later, you have an atomic explosion.

Farrell signed the receipt and handed the plutonium to Louis Slotin, a young Canadian physicist. Slotin’s job was to assemble the bomb’s core. Hunched in rapt concentration over the ranch house table, he set to work. First he nestled a gleaming grape-sized sphere of polonium and beryllium, called the initiator, inside one of the plutonium hemispheres. The initiator’s function was to kickstart the chain reaction, pouring billions of extra neutrons into the supercritical mass at the requisite time, like fuel into a raging furnace. Next, and with infinite care, he placed the second goldwrapped plutonium hemisphere over the first. Geiger counters clicked away, monitoring the neutron count. Every ear in the room strained for the slightest change in pitch or rate. The operation was extremely delicate. If the plutonium went critical, even for an instant, the result would be lethal. Less than a year later, in May 1946, Slotin himself would experience a massive dose of radiation in a criticality experiment in Los Alamos. It would take him seven days to die. Now he continued: adding the parts one by one like pieces of the world’s most expensive jigsaw puzzle. At some point in the morning Oppenheimer came in to see how the work was proceeding. Quietly he was asked to leave. His nervousness was adding to the tension. Outside, the guards waited with their submachine guns in the baking sun. The temperature climbed into the hundreds. And all the while, in the very place where George McDonald and his family had once had their meals or listened to the radio or read or knitted or snoozed, Slotin and his team constructed the core of an atomic bomb.

It looked like an oversized tennis ball when it was finished. A very heavy tennis ball, weighing just over thirteen pounds. Around the core was the tamper, an eighty-pound hollow cylinder of plumcolored uranium. Together, the plutonium core, the initiator, and the tamper formed the bomb’s heart. Later that afternoon, the whole assembly was carried from George McDonald’s living room in a specially designed, ventilated cage, like some sort of highly dangerous wild animal, before being driven on the backseat of another olive-drab army sedan into the wilderness of sagebrush and Joshua trees to the steel tower. There, it was taken out of its cage and slowly lowered deep into the cool center of a five-foot-wide Duralumin ball of high explosives.

The precise arrangement of those high explosives was so pivotal that some of their secrets remained classified for decades. It had taken a number of the world’s most brilliant
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