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The best way to predict the future is to create it.
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PROLOGUE



The Defense Advanced Research Projects Agency, or DARPA as it is known, is the most powerful and most productive military science agency in the world. It is also one of the most secretive and, until this book, the least investigated. Its mission is to create revolutions in military science and to maintain technological dominance over the rest of the world.


DARPA was created by Congress in 1958 and has functioned ever since as the central research and development organization of the Department of Defense. With an annual budget of roughly $3 billion, DARPA is unlike any other military research agency in the United States. DARPA as an agency does not conduct scientific research. Its program managers and directors hire defense contractors, academics, and other government organizations to do the work. DARPA then facilitates the transition of its successful results to the military for use. It acts swiftly and with agility, free from standard bureaucracy or red tape. DARPA maintains an extraordinarily small staff. For six decades now the agency has employed, on average, 120 program managers annually, each for roughly five years’ tenure. These entrepreneurial leaders, the majority of whom are accomplished scientists themselves, initiate and oversee hundreds of research projects—involving tens of thousands of scientists and engineers working inside national laboratories, military and defense contractor facilities, and university laboratories—all across America and overseas.


DARPA program managers maintain an unusual degree of authority in an otherwise rigid military chain of command. They can start, continue, or stop research projects with little outside intervention. Once ready for fielding, the resulting weapons and weapons-related systems are turned over to the Army, Navy, Air Force, and Marines, and to intelligence agencies including the CIA, NSA (National Security Agency), DIA (Defense Intelligence Agency), NGA (National Geospatial-Intelligence Agency), NRO (National Reconnaissance Office), and others.


DARPA carefully controls its public persona. Stories about DARPA as America’s cutting-edge science agency appear regularly in the press, while the bulk of DARPA’s more consequential and sometimes Orwellian programs go largely unreported. “Tiny DARPA implants could give humans self-healing powers,” headlined CBS News in the fall of 2014. That same week, Business Insider ran the headline “DARPA’s Incredible Jumping Robot Shows How the US Military Is Pivoting to Disaster Relief.” These and other DARPA stories angle toward health and wellness, when in fact DARPA’s stated mission is to create weapons systems. This book reveals why. Many news stories remind readers that DARPA created the Internet, Global Positioning Systems (GPS), and stealth technology. But to describe DARPA this way is to describe Apple as the computer company that built the Macintosh 512K. These DARPA milestones are forty-year-old inventions. Why has so much else about America’s most powerful and most productive military science agency been shrouded in mystery? This book shines a light on DARPA’s secret history.


Until 1972, DARPA was located inside the Pentagon. Today the agency maintains headquarters in an unmarked glass and steel building four miles from the Pentagon, in Arlington, Virginia. DARPA’s director reports to the Office of the Secretary of Defense. In its fifty-seven years, DARPA has never allowed the United States to be taken by scientific surprise. Admirers call DARPA the Pentagon’s brain. Critics call it the heart of the military-industrial complex. Is DARPA to be admired or feared? Does DARPA safeguard democracy, or does it stimulate America’s seemingly endless call to war?


DARPA makes the future happen. Industry, public health, society, and culture all transform because of technology that DARPA pioneers. DARPA creates, DARPA dominates, and when sent to the battlefield, DARPA destroys. “We are faced with huge uncertainties and shifting threats,” DARPA director Arati Prabhakar stated in a press release in 2014, “but we also have unparalleled opportunities to advance technologies in a way that can provide the nation with dramatic new capabilities.” But what if some of these “dramatic new capabilities” are not such great ideas?


To research this book, I interviewed seventy-one individuals uniquely affiliated with DARPA, going back to the earliest days of the agency. The list includes presidential science advisors, DARPA program managers and scientists, members of the esoteric and highly secretive Jason scientists, captains, colonels, a Nobel laureate, and a four-star general. In interviewing these individuals, I heard stories about pushing known scientific boundaries in the name of national security, about weather warfare, social science experiments, and war games. I heard about brilliance and hubris, about revolutionary triumphs and shortsighted defeat. One concept stands out. DARPA, by its mandate, pioneers advanced military science in secret. A revolution is not a revolution unless it comes with an element of surprise. Once DARPA technology is revealed on the battlefield, other nations inevitably acquire the science that DARPA pioneered. For example, in the early 1960s, during the Vietnam War, DARPA began developing unmanned aerial vehicles, or drones. It took three decades to arm the first drone, which then appeared on the battlefield in Afghanistan in October 2001. By the time the public knew about drone warfare, U.S. drone technology had advanced by multiple generations. Shortly thereafter, numerous enemy nations began engineering their own drones. By 2014, eighty-seven nations had military-grade drones.


In interviewing former DARPA scientists for this book, I learned that at any given time in history, what DARPA scientists are working on—most notably in the agency’s classified programs—is ten to twenty years ahead of the technology in the public domain. The world becomes the future because of DARPA. Is it wise to let DARPA determine what lies ahead?
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THE COLD WAR















CHAPTER ONE



The Evil Thing


One day in the winter of 1954, a group of American scientists found themselves entering into a time when a machine they had created could trigger the end of the world. It was March 1, 1954, 4:29 a.m. local time on Bikini Atoll in the Marshall Islands, a small island chain in the vast Pacific Ocean, 2,650 miles west of Hawaii. Some of the scientists in the group had warned of this moment. Enrico Fermi and Isidor Rabi, both Manhattan Project scientists, called this machine an “evil thing,” and they told President Truman it should never be created. But it was built anyway, and now it was about to explode.


The machine was a thermonuclear, or hydrogen, bomb, small enough to be loaded onto a U.S. Air Force bomber and dropped on an enemy city like Moscow. Because the bomb’s existence had been kept secret from the American public, the test that the scientists were about to witness had been given a code name. It was called Castle Bravo.


On one end of Bikini Atoll, ten men, each with a top secret Q clearance for access to nuclear secrets, waited inside a concrete bunker, facing an unknown fate. In a little more than two hours, the most powerful bomb in the history of the world to date was going to be detonated just nineteen miles away. No human being had ever before been this close to the kind of power this bomb was expected to deliver. With a predicted yield of 6 megatons, Castle Bravo would deliver twice as much power as all the bombs dropped on Germany and Japan during World War II together, including both atomic bombs.


Thanks to recent advancements in defense science, by 1954 machines were being miniaturized at an astonishing rate. Nuclear weapons in particular were getting smaller and more efficient in ways that scientists could not have imagined a decade before. The Castle Bravo bomb would likely explode with one thousand times the force of the atomic bomb dropped on Hiroshima in August 1945, and yet it weighed just a little more than twice as much.


The light had not yet come up on Bikini. An intense tropical rainfall the night before had left the fronds on the coconut palms and pandanus trees soaking wet. Salt-loving sea lavender plants covered the lowlands, and little penny-sized geckos scampered across wet white sands. The bunker, code-named Station 70, was an odd sight to behold, squat, rectangular, with blast-proof doors and three-foot concrete walls. Everything but the bunker’s entrance had now been buried under ten feet of sand. A freestanding concrete-block seawall stood between the bunker and the lagoon, engineered to help protect the men against a potentially massive tidal wave. A three-hundred-foot-tall radio tower built nearby made it possible for the men in the bunker to communicate directly with U.S. defense officials and scientists running this secret operation from aboard the Task Force Command ship USS Estes, sixty miles out at sea.


The men inside the bunker were members of the bomb’s firing party, a team of six engineers, three Army technicians, and one nuclear scientist. Miles of waterproof submarine cable connected the racks of electronic equipment inside the bunker to the Castle Bravo bomb, which was located on a separate island, nineteen miles across Bikini’s lagoon.


“In the bunker we felt secure,” recalled Bernard O’Keefe, one of the nuclear weapons engineers who had advocated for this test. Like Fermi and Rabi, Barney O’Keefe had worked on the Manhattan Project. But unlike those two nuclear physicists, O’Keefe believed this hydrogen bomb was a good thing. That it would keep Americans safe. Defense science is, and likely always will be, a debate.


“At 4:30 a.m. we heard from the scientific director,” O’Keefe later remembered. Dr. William Ogle, Los Alamos scientific director, used a ship-to-shore radio link to relay messages from the USS Estes. Zero Hour grew near.


“Start the countdown,” Ogle said.


“The Time is H minus two hours,” O’Keefe announced. Beside him, another member of the firing party pushed the red button marked “TWO HOURS.” The machinery took hold.


Inside the bunker, time marched on, and as it did, the general tenor shifted from bearable to “agonizing,” O’Keefe recalled. The interior of Station 70 was rough and ugly, with the damp baldness of new concrete. Pool hall–style reflector lights gave off a harsh fluorescent glare. There was a laboratory table covered with tools of the engineering trade: radio tubes, bits and pieces of wire, a soldering iron. On one wall hung a blackboard. On it someone had written a mathematical equation then erased part of it so it no longer made sense. A clock ticked toward Zero Hour. For a long stretch no one said a word, and a heavy and foreboding silence filled the room. Just sixteen minutes before detonation, someone finally spoke. One of the Army’s radio technicians wondered aloud how tonight’s steak dinner, stored in a meat locker at the back of the bunker, was going to taste after the bomb finally went off.


“H minus fifteen minutes,” said O’Keefe, his voice sounding out across dozens of loudspeakers now broadcasting the information to more than ten thousand scientists, soldiers, sailors, airmen, and government officials spread out across fourteen seagoing vessels, forty-six aircraft, and two weather stations. There was no turning back now. Zero Hour was just fifteen minutes away.


Out at sea, aboard another vessel, the men on the USNS Ainsworth heard Barney O’Keefe’s voice “loud and clear,” recalls Ralph “Jim” Freedman, a twenty-four-year-old nuclear weapons engineer. Standing beside Freedman on deck was a group of scientists from Los Alamos. These were the physicists who had designed and built this bomb. They were here now to witness the results of their engineered creation—the machine that Enrico Fermi and Isidor Rabi had warned President Truman was an “evil thing.” The sun had not yet risen. Outside, all around, it was dark.


“All observers having high-density goggles put them on,” O’Keefe’s voice boomed. Freedman was feeling anxious and uneasy. He had not slept well the night before. “I was in the same bunkroom as the Los Alamos scientists, some who were up all night, drinking Chivas Regal and discussing the bomb test,” Freedman recalls. “They were discussing things they were not supposed to be discussing but did anyway, because who could sleep the night before the test?” Castle Bravo had been built according to the “Teller-Ulam” scheme—named for its co-designers, Edward Teller and Stanislaw Ulam—which meant, unlike with the far less powerful atomic bomb, this hydrogen bomb had been designed to hold itself together for an extra hundred-millionth of a second, thereby allowing its hydrogen isotopes to fuse and create a chain reaction of nuclear energy, called fusion, producing a potentially infinite amount of power, or yield. “What this meant,” Freedman explains, was that there was “a one-in-one-million chance that, given how much hydrogen [is] in the earth’s atmosphere, when Castle Bravo exploded, it could catch the earth’s atmosphere on fire. Some scientists were extremely nervous. Some made bets about the end of the world.”


This was not Freedman’s first atmospheric nuclear bomb test. By 1954 he had worked on more than a dozen nuclear tests at the continental atomic test site located in Nevada, seventy miles north of Las Vegas. Freedman had witnessed atomic explosions before, through dark welder’s glasses. He had seen mushroom clouds form. But Castle Bravo was different. It was going to be colossal. Titanic. A history-making bomb test. With his goggles in place over his eyes, Freedman turned to face the bomb. There was less than two minutes to go when a Los Alamos scientist standing beside him let out a frustrated cry.


“He’d left his goggles down below deck,” Freedman explains. “And there wasn’t enough time for him to go get them and make it back up.”


Freedman took off his goggles and handed them to the man. “I was young,” he says, “not so important to the test.” Without eye protection, Jim Freedman had to turn his back to the bomb. So instead of watching Castle Bravo explode, Freedman watched the scientists watch the bomb.


The prerecorded voice of Barney O’Keefe came over the loudspeaker, counting down the last seconds. Everyone fell silent. “Five. Four. Three. Two. One.” Zero Hour. A flash of thermonuclear light, called the Teller light, sprang to life as a flood of gamma radiation filled the air. The presence of x-rays made the unseen visible. In the flash of Teller light, Freedman—who was watching the scientists for their reactions—could see their facial bones.


“In front of me… they were skeletons,” Freedman recalls. Their faces no longer appeared to be human faces. Just “jawbones and eye sockets. Rows of teeth. Skulls.”


Out at sea and in the distance, the world’s largest-ever nuclear fireball—nearly four-and-a-half miles in diameter and nine miles tall—lit up the sky. So intense was that fireball that Navy personnel manning a weather station 155 miles to the east watched, awestruck, as the dark sky remained alight for sixty agonizing seconds. Next, the mushroom cloud started to form. Freedman’s eyes remained on the Los Alamos scientists, his own perspective now returned to normal in the absence of the Teller light. “I was watching their faces,” he recalls, “to see their reaction. Most had their mouths open, with the eyeballs darting back and forth. I remember the eyes. The eyeballs kept moving. There was fear and terror, I think. The mushroom cloud just kept getting bigger.” The scientists knew something was wrong.


One scientist held two fingers up in front of his eye, trade craft among nuclear weapons engineers to roughly measure the rate of expansion of a mushroom cloud. What was predicted to be a 6-megaton explosion had gone out of control. Castle Bravo was a 15-megaton explosion. No one had any idea the explosion could be this big.


“The mushroom cloud should have been fifteen [or] twenty miles wide at this point. Instead it was forty,” Freedman explains. “As the cloud kept growing behind me, I could see in the faces that [some] of the scientists thought the atmosphere was catching on fire. The look said, ‘This is the end of the world.’”


Time passed. Freedman stared at the horrified scientists. Then, finally, the rapid expansion of the mushroom cloud began to slow. To Freedman’s eye, the scientists’ expression of intense terror and despair suddenly lifted and was gone. “The look on their faces went from fear to satisfaction,” Freedman recalls. “The world didn’t end and they were triumphant. Self-satisfied with what they had accomplished. With what they had done.”


Within sixty seconds, the top of the mushroom cloud reached fifty thousand feet, roughly twice as high as commercial airplanes flew back then. Its cap would eventually grow to an astounding seventy miles across. The cloud’s colossal stem was sucking millions of tons of pulverized coral up from the ocean and into the atmosphere, where it would be dispersed into the jet stream as radioactive dust. The remains would leave a footprint of fallout on every corner of the earth.


An unexpected ninety-degree shift in wind direction meant that weather forecasters had been wrong about which way the wind would blow. Intense fallout was now heading in an easterly direction, where it would pass over several of the Task Force vessels and the inhabited atolls of Rongelap and Rongerik. And it was headed directly for Station 70, on Enyu Island.


Back inside the bunker, the firing party was silent. They could not feel or see the fireball. They’d missed the Teller light. All the ten men had to go by, to gauge what might be going on outside, was the violent electronic chatter on the equipment racks.


“The explosion had to have been a big one to cause that much electrical commotion,” O’Keefe later recalled. O’Keefe had also calculated that it would take another forty-five seconds for the shock wave to travel the nineteen miles from ground zero across the lagoon and hit the bunker head-on. And so when, after only ten seconds, the bunker began to shudder and sway, O’Keefe knew instantly something unexpected had happened.


“The whole building was moving,” O’Keefe recalled, “not shaking or shuddering as it would from the shock wave that had not arrived yet, but with a slow, perceptible, rolling motion, like a ship’s roll.”


O’Keefe felt nauseated. He wanted to throw up. “I was completely unable to get it through my head that the building was moving,” he said, trying to push away the sickening feeling that the bunker might be sinking into the sea. “The walls are three feet thick,” he told himself. “It’s anchored like a rock on this island.” But things were most definitely moving outside. Objects on the surfaces and walls began to rattle, slide, and crash to the floor. O’Keefe looked at the clock. He knew how long it was supposed to take for the shock wave to travel from ground zero to the bunker. “It was impossible for the shock wave to have reached Enyu Island yet,” he recalled thinking. “But the bunker was moving. The motion was unmistakable as it built up.”


Lights flickered. The walls appeared to bulge. Then there was a loud and frightening crash, like a thunderclap, as the giant steel door beat like a drumhead. A “slow, sickening whoosh” sounded through the bunker “as the air found its way out after the shock wave had passed.” One of the men was thrown to the ground, and O’Keefe watched him stagger as he struggled to his knees. Sparks were flying. There was the sputter of electronic batteries. A vapor cloud began to fill the room. Then the worst possible element in this catastrophic mix appeared.


“Water!” someone yelled. “There’s water coming in!”


O’Keefe’s legs went rubbery. It was too early for a tidal wave, he told himself, and began to think that perhaps the whole ocean had erupted around them. That soon he and his colleagues would be jettisoned to the bottom of the lagoon, their concrete bunker a watery tomb. The scientist in charge, Dr. John Clark, dispatched one of the Army technicians to investigate. The technician walked to the single round porthole built into the blast-proof steel doors and looked outside. Station 70 was not underwater. It was still anchored to the land. The water in the bunker was coming from burst water pipes. O’Keefe volunteered to take a Geiger counter and venture outside. Several others followed along, Geiger counters in hand.


The situation outside looked far worse than anyone had anticipated. Palm trees were on fire. Dead birds littered the land. There was no visible life, and they sensed that there might not be life anywhere. The sun was blotted out behind the nuclear mushroom cloud. “The air was filled with a whitish chaff,” O’Keefe recalled. “I stuck out my hand, which was soon covered with a substance like talcum powder.” When O’Keefe turned on his Geiger counter to check for radiation, the needle spiked. Someone else shouted out a dangerous radiation level. If a human were exposed to this level of radiation for twenty-five minutes, he would be dead.


The men ran back into the bunker. But inside, behind three-foot concrete walls, there were also life-threatening radiation levels. The group retreated to a region far back in the bunker, behind a second concrete-block wall where the urinals were. Jack Clark called for an emergency evacuation but was told it was too dangerous to send a helicopter pilot to Enyu Island just yet. Station 70 had been designed with a ten thousand factor of radiation shielding. Whatever was going on inside the bunker, outside it was ten thousand times worse. The firing party would have to wait it out. Eventually the deadly radiation levels would subside, they were told.


Eighty miles to the east another calamity was unfolding. A Japanese fishing trawler, called the Lucky Dragon Number Five, had been caught unawares roughly fifteen miles outside the designated U.S. military restricted zone. After the Castle Bravo bomb exploded, many of the Japanese fishermen on the trawler ran out on deck to behold what appeared to be some kind of mystical apparition, the sun rising in the west. Awestruck, they stood staring at the nuclear fireball as it grew, until a chalky material started falling from the sky. This was pulverized coral, made highly radioactive by the thermonuclear blast. By the time the fishermen returned to Japan, all of them were suffering from radiation poisoning. Six months later, the Lucky Dragon’s chief radio operator, Aikichi Kuboyama, died.


Castle Bravo was a weapon of unprecedented destruction. It was 250 percent more powerful than the force calculated by the scientists who had engineered it. In time Castle Bravo would become known as the worst radiological disaster in history. Radioactive contamination became so consequential and widespread that two days after the explosion, the Navy evacuated Rongelap, Rongerik, Ailinginae, and Utirik atolls, which lay between seventy-five and three hundred miles to the east of ground zero. Many of the islanders living there were powdered in radioactive dust.


In the days that followed, the world’s 2.7 billion inhabitants remained ignorant of what had happened in the Marshall Islands. The Atomic Energy Commission ordered a news blackout on the aftereffects of the bomb, including that no mention be made of the extensive fallout or the evacuation of the four atolls. Castle Bravo was only the first explosion in a series of U.S. hydrogen bomb tests, a series that had been obliquely announced to the public as “weapons tests.” All other information was classified. This was 1954, before the invention of communications satellites. It was still possible to move ten thousand men and a fleet of warships and airplanes unobserved to an obscure corner of the earth to conduct a secret hydrogen bomb test.


Americans back home remained in the dark. On March 10, a full nine days after the United States had exploded what would turn out to be a 15-megaton hydrogen bomb, causing deadly fallout to circle the earth, President Dwight Eisenhower took to a podium in the White House press room. In his weekly presidential news conference to the nation, he had this to say: “I have only one announcement. It is very inconsequential. Sometime during the coming week I shall probably go on the air to discuss the general contents of the tax program.”


But in Japan the Lucky Dragon fishing trawler had returned to port, and news of the radiation-poisoned fishermen was making international headlines. The Atomic Energy Commission issued a terse statement saying that some individuals had been “unexpectedly” subjected to “some radiation [during a] routine atomic test in the Marshall Islands.” On March 17, at the weekly news conference from the White House, reporter Merriman Smith asked the president to shed light on this mysterious, all-powerful weapon.


“Mr. President,” said Smith. “The Joint Congressional Atomic Energy Commissioner said last night that we now have a hydrogen bomb and can deliver it anywhere in the world. I wonder if you could discuss that?”


“No, I wouldn’t want to discuss that,” the president said. And he did not.


It was the Cold War, and secrecy reigned.


Behind the scenes, what President Eisenhower was just now learning about the Castle Bravo bomb was horrifying beyond most people’s comprehension. The president’s scientific advisors showed him a top secret map of the fallout pattern made by the Castle Bravo bomb across the Marshall Islands. The scientists then superimposed that same fallout pattern onto a map of the east coast of the United States. If ground zero had been Washington, D.C., instead of Bikini Atoll, every resident of the greater Washington-Baltimore area would now be dead. Without a Station 70–style bunker for protection, the entire population living there would have been killed by 5,000 roentgens of radiation exposure in mere minutes. Even in Philadelphia, 150 miles away, the majority of inhabitants would have been exposed to radiation levels that would have killed them within the hour. In New York City, 225 miles north, half of the population would have died by nightfall. All the way to the Canadian border, inhabitants would have been exposed to 100 roentgens or more, their suffering similar to what the fisherman on the Lucky Dragon had endured.


But President Eisenhower had no intention of relaying this information to the public. Instead, he said there was nothing to discuss. The physical fallout map would remain classified for decades, but even the president could not control the escalating international outrage over the Castle Bravo bomb. Soon he would be forced to address the issue.


The secret decision to engineer the thermonuclear, or hydrogen, bomb began five years earlier when, on August 29, 1949, the Soviets exploded their first atomic bomb. Suddenly, the United States lost the nuclear monopoly it had maintained since World War II. The question of how to respond took on great urgency. Should America reply with powerful counterforce? Or was restraint the more suitable reply?


One month after the Soviet atomic bomb test, the General Advisory Committee (GAC) of the U.S. Atomic Energy Commission—an elite group of nuclear scientists—convened, in secret, to identify whether or not the United States should pursue a crash program to build the hydrogen bomb. The chairman of this committee was J. Robert Oppenheimer, the former scientific director of the Manhattan Project and a man known as the father of the atomic bomb. In “unanimous opposition,” the scientists agreed that the United States should not move forward with the hydrogen bomb, and they stated so in no uncertain terms. The reasons were uncomplicated, they said. “It is clear that the use of this weapon would bring about the destruction of innumerable human lives,” they wrote. “Its use would involve a decision to slaughter a vast number of civilians.” Tens of thousands of people had been killed in the atomic bombings of Hiroshima and Nagasaki; a hydrogen bomb would kill millions in a single strike. The hydrogen bomb was a weapon with a built-in “policy of exterminating civilian populations,” the GAC members warned.


Two committee members, the physicists Enrico Fermi and Isidor Rabi, felt compelled to add a letter, or “annex,” for then President Truman to read. “It is clear that such a weapon cannot be justified on any ethical ground,” they wrote. “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.” While there was unanimity among the scientists on the General Advisory Committee—the official advisory committee on all matters related to nuclear weapons—the GAC members were not the only nuclear scientists with power and persuasion in Washington, D.C.


As in any serious scientific race, there was fierce competition going on behind the scenes. There existed another group of nuclear scientists who were deeply committed to engineering a hydrogen bomb. Leading this team were the Hungarian-born Edward Teller and his mentor, the American-born Ernest O. Lawrence, both former members of the Manhattan Project. Neither Teller nor Lawrence had been elected to the General Advisory Committee, nor did they take part in the unanimous decision to advise President Truman against building the hydrogen bomb.


Teller and Lawrence had extraordinary power and influence in Washington, at the Pentagon and the Atomic Energy Commission. Mindful that the GAC had plans to stymie their efforts for a hydrogen bomb, Edward Teller met personally with the chairman of the congressional committee on nuclear energy. “We must know more about principles of thermonuclear devices to make a decision about [the] military implications,” said Teller, who felt that Oppenheimer was foolishly being guided by moral arguments in a fight against an atheistic communist enemy. Senator Brien McMahon, the powerful chairman of the Joint Committee on Atomic Energy, agreed. The view of the Oppenheimer group “just makes me sick,” McMahon told Teller.


Ernest Lawrence met with David E. Lilienthal, the chairman of the Atomic Energy Commission. “If we don’t get this super [i.e., the hydrogen bomb] first,” Lawrence warned, “we are sunk, the U.S. would surrender without a struggle.” Lawrence considered the atomic bomb “one of mankind’s greatest blessings,” and felt that the hydrogen bomb was “a technical means of taking profit out of war.” He met with Lewis Strauss, chairman of the Atomic Energy Committee. Lawrence took umbrage at the idea of anyone’s bringing moral principles into the mix. Their conversation inspired Strauss to appeal directly to the president. “A government of atheists is not likely to be dissuaded from producing the weapon on ‘moral’ grounds,” Strauss wrote. The “super” must be built. “If we let the Russians get the super first, catastrophe becomes all but certain,” Brien McMahon told the president and his national security advisors. “It’s either we make it or we wait until the Russians drop one on us without warning,” said National Security Committee member Admiral Sidney Souers.


In January 1950 President Truman authorized a crash program to build the hydrogen bomb. The Joint Committee on Atomic Energy decided that a second national nuclear weapons laboratory was needed now, in order to foster competition with Los Alamos. This idea—that rivalry fosters excellence and is imperative for supremacy—would become a hallmark of U.S. defense science in the decades ahead. Lawrence was put in charge of the new lab, with Teller acting as his special scientific advisor. The lab, a branch of the University of California Radiation Laboratory, was located in Livermore, California, about forty miles southeast of the university’s Berkeley campus.


Livermore, which opened in the spring of 1952, began with 123 employees. Three of them, all graduate students at the Berkeley Radiation Laboratory, were Edward Teller protégés. Their names were Herb York, Harold Brown, and John Foster. Herb York, age thirty, was Livermore’s first scientific director. Harold Brown, age twenty-four, was put in charge of its A Division, for hydrogen bomb work. John Foster, age twenty-nine, headed up the B Division, which worked on smaller and more efficient atomic weapons. In retrospect, it seems that York, Brown, and Foster were all remarkably inexperienced young men to be put in charge of developing the most powerful nuclear weapons in the world. Each scientist would play a major role in the history of DARPA and leave footprints on U.S. national security that are ineradicable and absolute.


Nuclear weapons work at Livermore went slowly at first. For all the ambition and big ideas, Livermore’s first nuclear weapons tests, detonated at the Nevada Test Site in 1953, were duds. One exploded with such a low yield—equivalent to just two hundred tons of TNT—that the steel tower on which it detonated was left standing in the desert, merely bent and crumpled. A photograph of the misshapen tower was published in newspapers around the country, accompanied by jokes about Livermore’s impotence.


“Los Alamos scientists filled the air with horse laughs,” scientific director Herb York later recalled. And so, despite the Livermore team’s desire to shepherd the world’s first deliverable hydrogen bomb into existence, scientists at Los Alamos were instead given scientific authority over the Castle Bravo bomb. Edward Teller had designed the bomb before Livermore existed, which is why he is considered the father of the hydrogen bomb. But Los Alamos was in charge of the test.


In that fateful winter of 1954, there were additional hydrogen bomb tests planned for Bikini Atoll. The Bravo bomb was only the first of what would be a six-bomb thermonuclear test program in the Castle series, from March 1 to May 14. Five of the six bombs had been designed and built by Los Alamos. One, called Koon, was designed at Livermore. Like the new laboratory’s previous two efforts, Koon was a failure. Instead of exploding in the megaton range, as was planned, Koon was a 110-kiloton dud. The new Livermore laboratory project was now at serious risk of being canceled. What good is a competition if one side cannot seem to compete?


Teller and his protégé Herb York would not accept failure. Fueled by humiliation, they planned to outperform the competition at Los Alamos. Four months after Castle Bravo, the General Advisory Committee met in Los Alamos for classified discussions about how to move forward with the hydrogen bomb. The majority of these men were the same ones who had opposed the creation of the super bomb just four and a half years before. One person missing was Robert Oppenheimer. He had been stripped of his security clearance, on the grounds that he was a communist, and banished from government service for life. Oppenheimer’s forced exile sent a strong message to defense scientists. There was little room for dissent, and certainly not for objection on moral grounds. Gone was any further discussion of ethics, or of the fact that the super bomb was a dangerous machine. The hydrogen bomb was part of the U.S. military arsenal now. As commissioners, these scientists had much work to do.


Isidor Rabi replaced Oppenheimer as committee chairman. Rabi now embraced the super bomb as having created a “complete revolution… in atomic weapons.” Science had fathered a new generation of technologically advanced weapons and had paved the way for a whole new “family” of thermonuclear weapons, Rabi said, “from tactical to multi-megaton strategic weapons, which would render some stockpile weapons obsolete or of little utility.”


In an atmosphere of such rapid scientific advancement, the Livermore laboratory remained in a precarious position. Its first three weapons tests—code-named Ruth and Ray, at the Nevada Test Site, and Koon, in the Marshall Islands—had been failures. During the July 1954 meeting in New Mexico, the General Advisory Committee discussed whether or not creating the second laboratory had been a mistake. Isidor Rabi called the Livermore tests “amateurish,” a failure highlighted by the fact that all Livermore had to do was work on the hydrogen bomb. The lab didn’t even have to share any of the national security burdens that Los Alamos shouldered, Rabi said, including responsibility for building the nation’s stockpile. In the summer of 1954, it looked as if the Livermore laboratory might be closed down.


But Livermore’s chief scientist Herb York, and Edward Teller, acting as special advisor to Ernest Lawrence, had already crafted a bold response, and they had come to New Mexico to present their idea to the General Advisory Committee. On day three of the meeting, York and Teller presented an idea for a new weapon on Livermore’s behalf. Castle Bravo had been a 15-megaton bomb. Livermore had drawn plans for two mega-super bombs, which they had code-named Gnomon and Sundial. This was a play on words; gnomons and sundials are two of the oldest scientific devices known to man, used in the ancient world to measure shadows cast by the sun. Livermore’s mega-super bombs were each designed to have a 10,000-megaton yield, York and Teller said. This weapon was capable of destroying an entire continent in a single strike.


The idea was met with laughter. Scientists on the General Advisory Committee were appalled. In the only surviving record of the meeting, one committee member, Dr. James Whitman, expresses shock and says that a 10,000-megaton bomb would “contaminate the earth.” Teller defended his idea, boasting that Lawrence had already approached the Air Force, and the Air Force was interested. Rabi called the idea “a publicity stunt,” and plans for a 10,000-megaton bomb were shelved. But Livermore was allowed to keep its doors open after all.


Decades later, Herb York explained why he and Edward Teller had felt it necessary to design a 10,000-megaton bomb when the United States had, only months earlier, achieved supremacy over the Soviets with the 15-megaton Castle Bravo bomb. The reason, York said, was that in order to maintain supremacy, American scientists must always take new and greater risks. “The United States cannot maintain its qualitative edge without having an aggressive R&D [research and development] establishment that pushes against the technological frontiers without waiting to be asked,” York said, “and that in turn creates a faster-paced arms race. That is the inevitable result of our continuing quest for a qualitative edge to offset the other side’s quantitative advantage.”


For Herb York, the way for America to maintain its position as the most militarily powerful country in the world was through the forward march of science. To get the most out of an American scientist was to get him to compete against equally brilliant men. That was what made America great, York said. This was the American way of war. And this was exactly the kind of vision the Department of Defense required of its scientists as it struggled for survival against the Soviet communists. The age of thermonuclear weapons had arrived. Both sides were building vast arsenals at a feverish pace. There was no turning back. The only place to go was ahead.


It was time to push against technological frontiers.















CHAPTER TWO



War Games and Computing Machines


On the west coast of California, in the sunny Santa Monica sunshine, the defense scientists at RAND Corporation played war games during lunchtime. RAND, an acronym for “research and development,” was the Pentagon’s first postwar think tank, the brains behind U.S. Air Force brawn. By day, during the 1950s, analysts inside RAND’s offices and conference rooms churned out reports, mostly about nuclear weapons. Come lunchtime they moved outdoors, spreading maps of the world across tabletops, taking game pieces from boxes and playing Kriegspiel, a chess variant once favored by the powerful German military.


Competition was valued and encouraged at RAND, with scientists and analysts always working to outdo one another. Lunchtime war games included at least one person in the role of umpire, which usually prevented competitions from getting out of hand. Still, tempers flared, and sometimes game pieces scattered. Other times there was calculated calm. Lunch could last for hours, especially if John von Neumann was in town.


In the 1950s, von Neumann was the superstar defense scientist. No one could compete with his brain. At the Pentagon, the highest-ranking members of the U.S. armed services, the secretary of defense and the Joint Chiefs of Staff, all saw von Neumann as an infallible authority. “If anyone during that crucial period in the early and middle-fifties can be said to have enjoyed more ‘credibility’ in national defense circles than all the others, that person was surely Johnny,” said Herb York, von Neumann’s close friend.


Born in 1903 to a well-to-do Hungarian Jewish family, John von Neumann had been a remarkable child prodigy. In the first grade he was solving complex mathematical problems. By age eight he had mastered calculus, though his talents were not limited to math. By the time von Neumann graduated from high school, he spoke seven languages. He could memorize hundreds of pages of text, including long numbers, after a single read-through. “Keeping up with him was impossible,” remarked the mathematician Israel Halperin. “The feeling was you were on a tricycle chasing a racing car.”


“Johnny was the only student I was ever afraid of,” said his childhood teacher, George Pólya, also a famous mathematician. “If in the course of a lecture I stated an unsolved problem, the chances were he’d come to me at the end of the lecture with the complete solution scribbled on a slip of paper.”


By all accounts, von Neumann was gentle and kind, beloved for his warm personality, his courtesy, and his charm. “He was pleasant and plump, smiled easily and often, enjoyed parties and other social events,” recalled Herb York. He loved to drink, play loud music, attend parties, and collect toys. He always wore a three-piece banker’s suit with a watch chain stretched across his plump belly. There exists a photograph of von Neumann traveling down into the Grand Canyon on a donkey’s back, outfitted in the legendary three-piece suit. It is said that the only things von Neumann carried in his pants pockets were unsolvable Chinese puzzles and top secret security clearances, of which he had many.


To his core, von Neumann believed that man was violent, belligerent, and deceptive, and that he was inexorably prone to fighting wars. “I think the USA-USSR conflict will very probably lead to an armed ‘total’ collision and that a maximum rate of armament is therefore imperative,” von Neumann wrote to Lewis Strauss, head of the Atomic Energy Commission, three years before the Castle Bravo bomb exploded—a weapon that von Neumann helped engineer.


Only in rare private moments would “the deeply cynical and pessimistic core of his being” emerge, remarks his daughter Marina von Neumann Whitman, a former economic advisor to President Nixon. “I was frequently confused when he shifted, without warning.… [O]ne minute he would have me laughing at his latest courageous pun and the next he would be telling me, quite seriously, why all-out atomic war was almost certainly unavoidable.” Did war stain him? During World War II, when his only daughter was a little girl, John von Neumann helped decide which Japanese civilian populations would be targeted for atomic bombing. But far more revealing is that it was von Neumann who performed the precise calculations that determined at what altitude over Hiroshima and Nagasaki the atomic bombs had to explode in order to achieve the maximum kill rate of civilians on the ground. He determined the height to be 1,800 feet.


At the RAND Corporation, von Neumann served as a part-time consultant. He was hired by John Davis Williams, the eccentric director of RAND’s Mathematics Division, on unusual terms: Von Neumann was to write down his thoughts each morning while shaving, and for those ideas he would be paid $200 a month—the average salary of a full-time RAND analyst at the time. Von Neumann lived and spent most of his time working in New Jersey, where he had served as a faculty member at the Princeton Institute for Advanced Study since the early 1930s, alongside Albert Einstein.


To the RAND scientists playing lunchtime war games, less important than beating von Neumann at Kriegspiel was watching how his mind analyzed game play. “If a mentally superhuman race ever develops, its members will resemble Johnny von Neumann,” Edward Teller once said. “If you enjoy thinking, your brain develops. And that is what von Neumann did. He enjoyed the functioning of his brain.”


John von Neumann was obsessed with what he called parlor games, and his first fascination was with poker. There was strategy involved, yes, but far more important was that the game of poker was predicated on deception: to play and to win, a man had to be willing to deceive his opponent. To make one’s opponent think something false was something true. Second-guessing was equally imperative to a winning strategy. A poker player needs to predict what his opponent thinks he might do.


In 1926, when von Neumann was twenty-three years old, he wrote a paper called “Theory of Parlor Games.” The paper, which examined game playing from a mathematical point of view, contained a soon-to-be famous proof, called the minimax theorem. Von Neumann wrote that when two players are involved in a zero-sum game—a game in which one player’s losses equal the other player’s gains—each player will work to minimize his own maximum losses while at the same time working to maximize his minimum gains. During the war, von Neumann collaborated with fellow Princeton mathematician Oskar Morgenstern to explore this idea further. In 1944 the two men co-authored a 673-page book on the subject, Theory of Games and Economic Behavior. The book was considered so groundbreaking that the New York Times carried a page one story about its contents the day it was published. But von Neumann and Morgenstern’s book did more than just revolutionize economic theory. It placed game theory on the world stage, and after the war it caught the attention of the Pentagon.


By the 1950s, von Neumann’s minimax theorem was legendary at RAND, and to engage von Neumann in a discussion about game theory was like drinking from the Holy Grail. It became a popular pastime at RAND to try to present to von Neumann a conundrum he could not solve. In the 1950s, two RAND analysts, Merrill Flood and Melvin Dresher, came up with an enigma they believed was unsolvable, and they presented it to the great John von Neumann. Flood and Dresher called their quandary the Prisoner’s Dilemma. It was based on a centuries-old dilemma tale. A contemporary rendition of the Prisoner’s Dilemma involves two criminal suspects faced with either prison time or a plea deal.


The men, both members of a criminal gang, are believed to have participated in the same crime. They are arrested and put in different cells. Separated, the two men have no way of communicating with each other, so they can’t learn what the other man is being offered by way of a plea deal. The police tell each man they don’t have enough evidence to convict either of them individually on the criminal charges they were brought in for. But the police do have enough evidence to convict each man on a lesser charge, parole violation, which carries a prison sentence of one year. The police offer each man, separately, a Faustian bargain. If he testifies against the other man, he will go free and the partner will do ten years’ prison time. There is a catch. Both men are being offered the same deal. If both men take the plea deal and testify against the other, the prison sentence will be reduced to five years. If both men refuse the deal, they will each be given only one year in jail for parole violation—clearly the best way to minimize maximum losses and maximize minimum gains. But the deal is on the table for only a finite amount of time, the police say.


Von Neumann could not “solve” the Prisoner’s Dilemma. It is an unsolvable paradox. It does not fit the minimax theorem. There is no answer; the outcome of the dilemma game differs from player to player. Dresher and Flood posed the Prisoner’s Dilemma to dozens of RAND colleagues and also to other test subjects outside RAND. While no one could “solve” the Prisoner’s Dilemma, the RAND analysts learned something unexpected from the results. The outcome of the Prisoner’s Dilemma seemed to depend on the human nature of the individual game players involved—whether the player was guided by trust or distrust. Dresher and Flood discovered the participants’ responses also revealed their philosophical construct, which generally correlated to a political disposition. In interviewing RAND analysts, almost all of whom were political conservatives, Dresher and Flood discovered that the majority chose to testify against their criminal partner. They did not trust that partner to follow the concept of self-preservation, gamble against his own best interests, and refuse to talk. Five years in prison was better than ten, the RAND analysts almost universally responded. By contrast, Dresher and Flood found that the minority of game players who refused to testify against their criminal partner were almost always of the liberal persuasion. These individuals were willing to put themselves at risk in order to get the best possible outcome for both themselves and a colleague—just a single year’s jail time.


Dresher and Flood saw that the paradox of the Prisoner’s Dilemma could be applied to national security decisions. Take the case of Robert Oppenheimer, for example, a liberal. As chairman of the General Advisory Committee, Oppenheimer had appealed to Secretary of State Dean Acheson to try to persuade President Truman not to go forward with the hydrogen bomb. To show restraint, Oppenheimer said, would send a clear message to Stalin that America was offering “limitations on the totality of war and thus eliminating the fear and raising the hope of mankind.” Acheson, a conservative, saw the situation very differently. “How can you persuade a paranoid adversary to ‘disarm by example?’” he asked.


Von Neumann became interested in the Prisoner’s Dilemma as a means for examining strategic possibilities in the nuclear arms race. The Prisoner’s Dilemma was a non–zero sum game, meaning one person’s wins were not equal to another person’s gains. From von Neumann’s perspective, even though two rational people were involved—or, in the case of national security, two superpower nations—they were far less likely to cooperate to gain the best deal, and far more likely to take their chances on a better deal for themselves. The long-term implications for applying the Prisoner’s Dilemma to the nuclear arms race were profound, suggesting that it would forever be a game of one-upmanship.


In addition to game theory and nuclear strategy, the RAND Corporation was interested in computer research, a rare and expensive field of study in the 1950s. The world’s leading expert in computers was John von Neumann. While no one person can accurately claim credit for the invention of the computer, von Neumann is often seen as one of the fathers of modern computers, given the critical role he played in their early development. His work on computing machines goes back to World War II, a time when “computer” was the name for a person who performed numerical calculations as part of a job.


During the war, at the Army’s Aberdeen Proving Ground in Maryland, scores of human computers worked around the clock on trajectory tables, trying to determine more accurate timing and firing methods for various battlefield weapons. Bombs and artillery shells were being fired at targets with ever-increasing speed, and the human computers at Aberdeen simply could not keep up with the trajectory tables. The work was overwhelming. Von Neumann, one of the nation’s leading experts on ballistics at the time and a regular presence at Aberdeen, got to talking with one of the proving ground’s best “computers,” Colonel Herman Goldstine, about this very problem. Goldstine was an Army engineer and former mathematics professor, and still he found computing to be grueling work. Goldstine explained to von Neumann that on average, each trajectory table he worked on contained approximately three thousand entries, all of which had to be multiplied. Performed with paper and pencil, each set of three thousand calculations took a man like Goldstine roughly twelve hours to complete and another twelve hours to verify. The inevitability of human error was what slowed things down.


Von Neumann told Colonel Goldstine that he believed a machine would one day prove to be a better computer than a human. If so, von Neumann said, this could profoundly impact the speed with which the Army could perform its ballistics calculations. As it so happened, Colonel Goldstine was cleared for a top secret Army program that involved exactly the kind of machine von Neumann was theorizing about. Goldstine arranged to have von Neumann granted clearance, and the two men set off for the University of Pennsylvania. There, inside a locked room at the Moore School, engineers were working on a classified Army-funded computing machine—the first of its kind. It was called the Electronic Numerical Integrator and Computer, or ENIAC.


ENIAC was huge and cumbersome: one hundred feet long, ten feet high, and three feet deep. It had 17,468 vacuum tubes and weighed sixty thousand pounds. Von Neumann was fascinated. ENIAC was “the first complete automatic, all-purpose digital electronic computer” in the world, von Neumann declared. He was certain ENIAC would spawn a revolution, and that, indeed, computers would no longer be men but machines.


Von Neumann began developing ideas for creating an electronic computer of his own. Borrowing ideas from the ENIAC construct, and with help from Colonel Goldstine, he drew up plans for a second classified electronic computer, called the Electronic Discrete Variable Automatic Computer, or EDVAC. Von Neumann saw great promise in a redesign of the ENIAC computer’s memory. He believed there was a way to turn the computer into an “electronic brain” capable of storing not just data and instructions, as was the case with ENIAC, but additional information that would allow the computer to perform a myriad of computational functions on its own. This was called a stored-program computer, and it “broke the distinction between numbers that mean things and numbers that do things,” writes von Neumann’s biographer George Dyson, adding, “Our universe would never be the same.” These “instructions” that von Neumann imagined were the prototype of what the world now knows as software.


Von Neumann believed that this computer could theoretically speed up atomic bomb calculations being performed by his fellow Manhattan Project scientists at Los Alamos, in New Mexico. He and the team at the Moore School proposed that the Army build a second machine, the one he called EDVAC. But the atomic bomb was completed and successfully tested before EDVAC was finished, and after the war, EDVAC was orphaned.


Von Neumann still wanted to build his own computer from scratch. He secured funding from the Atomic Energy Commission to do so, and in November 1945, John von Neumann began building an entirely new computer in the basement of Fuld Hall at the Institute for Advanced Study in Princeton. Colonel Goldstine arrived to assist him in the winter of 1946, and with help from a small staff of engineers, von Neumann first constructed a machine shop and a laboratory for testing computer components. Officially the project was called the Electronic Computing Instrument Computer; von Neumann preferred to call the machine the Mathematical and Numerical Integrator and Computer, or MANIAC.


MANIAC was smaller and much more advanced than ENIAC, which weighed thirty tons. ENIAC was rife with limitations; gargantuan and cumbersome, it sucked power, overheated, and constantly needed to be rewired whenever a problem came along. ENIAC technicians spent days unplugging tangled cables in order to find a solution for a numerical problem that took only minutes to compute. MANIAC was compact and efficient, a single six-foot-high, eight-foot-long machine that weighed only a thousand pounds. But the most significant difference between ENIAC and MANIAC was that von Neumann designed his computer to be controlled by its own instructions. These were housed inside the machine, like a brain inside a human being.


Indeed, von Neumann had consciously modeled MANIAC after the human brain. “I propose to store everything that has to be remembered by the machine, in these memory organs,” von Neumann wrote, including “the coded, logical instructions which define the problem and control the functioning of the machine.” In this way, MANIAC became the world’s first modern stored-program computer. Von Neumann’s friend and colleague Edward Teller saw great promise in the computer and used MANIAC to perform calculations for the hydrogen bomb.


After two and a half years of work, the team at Princeton tested MANIAC against von Neumann’s own brain. Initially, von Neumann was able to compute numbers in his head faster than the machine. But as his assistants entered more and more complicated computational requests, von Neumann finally did what human beings do: he erred. The computer did not. It was a revelatory moment in the history of defense science. A machine had just outperformed a brain the Pentagon relied on, one of the greatest minds in the world.


The Pentagon’s strategy for nuclear deterrence in the 1950s was based on a notion called mutual assured destruction, or MAD. This was the proposition that neither the Soviets nor the Americans would be willing to launch a nuclear attack against the other because that action would ensure a reciprocal action and ultimately guarantee both sides’ demise. At RAND, analysts began applying the Prisoner’s Dilemma strategy to a nuclear launch, keeping in mind that the driving principle of the dilemma was distrust. This led a RAND analyst named Albert Wohlstetter to start poking holes in the notion that MAD offered security. The way Wohlstetter saw it, MAD most definitely did not. He argued that if one side figured out a way to decapitate the other in a so-called “first strike,” it might be tempted to launch an unprovoked attack to ensure its superiority. The only solution, said Wohlstetter, was to develop a new nuclear strategy whereby the United States had more nuclear weapons in more hardened missile silos secreted around the American countryside than the Soviets could decapitate in a preemptive strike. Wohlstetter’s famous theory became known as “second strike.” U.S. policy regarding second strike deterrence took on the acronym NUTS, for nuclear utilization target selection.


President Eisenhower began to see the madness of it all. The year after Castle Bravo, the Soviets successfully tested their own deliverable hydrogen bomb. If something wasn’t done to stop it, the arms race would only continue to escalate. Speaking to his cabinet, Eisenhower wondered if it was possible to put an end to nuclear weapons tests. He launched his administration’s first investigation into the possibility of stopping nuclear science in its tracks. His vision was short-lived. After a month of study and discussion, the State Department, the Atomic Energy Commission, the CIA, and the Department of Defense were all unanimous in their opposition to ending nuclear tests. Atmospheric nuclear weapons tests must continue, they all said. The safety and security of the country depended on more nuclear weapons and more nuclear weapons tests. The president’s advisors instead encouraged him to focus his attention on strengthening a national effort to protect civilians in the event of a Soviet nuclear attack, an unpopular program called civil defense. This job fell to the Federal Civil Defense Administration, a three-year-old agency with headquarters in Washington, D.C.


The plan for civil defense in the mid-1950s was to have people prepare to live underground for a period of time after a nuclear attack. An effort to build a national network of underground bunkers had been moving forward in fits and starts. The president’s advisors told him that his endorsement would boost morale. But the very idea of promoting civil defense put Eisenhower in an intractable bind. Ever since he had been shown the fallout map from the Castle Bravo bomb, Eisenhower knew how implausible a civil defense program was—how many tens of millions of Americans were destined to die in the first few hours of a nuclear attack. The idea that there was safety to be found in a civilian underground bunker program was apocryphal. One needed to look no further than what had happened to the men in the Station 70 bunker. Station 70 was a windowless bunker carefully constructed of three-foot-thick concrete walls with steel doors, buried under ten feet of dirt and sand. It was surrounded by a moat and had a secondary blast buttress wall. And even with a 10,000 factor of shielding, the radiation nearly killed the men inside; they barely made it off Enyu alive. After taking cover in the bunker’s urinal for eleven hours, the men were ultimately evacuated from the death zone by two Army helicopters in a carefully orchestrated military operation. The helicopter pilots were part of a ten-thousand–man task force, with unlimited access to state-of-the-art rescue and communication equipment. The rescue teams had fewer than one dozen rescue operations to perform, the majority of which had been rehearsed. Castle Bravo was a highly organized scientific test. In a real nuclear attack, there would be carnage and mayhem. Each person would be on his or her own.


To be caught outside, en route to a civil defense shelter, even forty miles away from ground zero, would be life threatening. The bomb blast and shock waves would rupture lungs, shred eardrums, and cause organs to rupture and bleed. Debris—uprooted trees, sheets of metal, broken glass, electrical wires, wood, rocks, pipes, poles—everything would be ripped apart and hurled through the air at speeds of up to 150 miles per hour. How, in good conscience, could the president urge the public to support a program he knew was more than likely going to kill so many of them?


Paradoxically, in the event of a Soviet nuclear attack, there was a fully formed plan in place to keep the president and his cabinet alive. An executive branch version of the Station 70 bunker had recently been completed six miles north of Camp David, just over the Pennsylvania state line. This underground command center, called the Raven Rock Mountain Complex, was buried inside a mountain of granite, giving the president protection equivalent to that of walls a thousand feet thick. The Raven Rock complex, also called Site R, had been designed to withstand a direct hit from a 15-megaton bomb. The idea of an underground presidential bunker was first conceived by U.S. Army military intelligence (G-2) during postwar examination of the underground bunker complexes of the Third Reich. The survival of so many of the Nazi high command in Berlin was predicated on the underground engineering skills of a few top Nazi scientists, including Franz Xaver Dorsch, Walter Schieber, and Georg Rickhey, all three of whom were hired by the U.S. Army to work on secret U.S. underground engineering projects after the war, as part of Operation Paperclip.


Plans for Raven Rock were first drawn up in 1948, including some by Rickhey. Work began shortly after the Russians detonated their own atomic bomb, known in the West as Joe-1, in August 1949, and by 1950, construction crews with top secret clearances were working around the clock to build the first underground presidential bunker and command post. Site R was a three-story complex with living quarters for the president and his advisors, a hospital, chapel, barbershop, library, and water reservoir. By the time the bunker was finished, in 1954, the costs had reached $1 billion (roughly $9 billion in 2015).


In the event of a nuclear strike, the president would be helicoptered from the White House lawn to the landing pad at Raven Rock, a trip that would take roughly thirty-five minutes. But the prospect of retreating underground in the event of a nuclear strike made President Eisenhower despondent. To his cabinet he expressed his view of what governance would be like after a nuclear attack: “Government which goes on with some kind of continuity will be like a one-eyed man in the land of the blind.”


While the president lived with his conundrum, the civil defense program grew. The details of the Castle Bravo test remained classified, as did the existence of the Raven Rock command center, leaving the public in the dark as to the implausibility of civil defense. Nuclear tests continued unabated, in Nevada and in the Marshall Islands. But the press attention created by the Castle Bravo fallout debate began to generate strong negative responses to the viability of civil defense.


In February 1955 the Senate Armed Services Committee opened a federal investigation into what civil defense really meant for the American people. The investigating committee was headed by a Tennessee Democrat, Senator Estes Kefauver, known for his crusades against organized crime and antitrust violations. The Senate sessions would become known as the Kefauver hearings, and in the course of them, shocking new information came to light.


Civil defense had a two-pronged focus: on those who would stay in the city and seek shelter, and on those who would try to leave. In the event of a nuclear attack, which would likely target a big city, some people living in urban centers were advised to hurry to air-raid-type shelters that had been built underground. As for those who could leave, the Federal Civil Defense Administration said that they should evacuate the cities, promising that this was a better alternative. During the hearings, the senators had questions. In the mid-1950s, most land outside big cities was little more than open countryside. Where were citizens supposed to evacuate to? And what were they supposed to eat?


The director of the Federal Civil Defense Administration, Frederick “Val” Peterson, took the stand. The former Nebraska governor was under oath. He revealed that the plan of the administration was to dig roadside trenches along public highways leading out of all the big cities across the nation. The trenches were to be three feet deep and two feet wide. When the bombs hit the cities, Peterson said, people who had already made it out were to stop driving, abandon their automobiles, lie down in the trenches, and cover themselves with dirt. Senator Kefauver, learning this along with the public for the first time, was dumbfounded. The government could use science and technology to create power as great as that generated by the sun, but when it came to civil defense, this was the best they could come up with? What about “food, water [and] sanitation in [these] trenches?” the incredulous Kefauver asked. Peterson fumbled for an answer. “Obviously, in these trenches, if they are built on an emergency basis, there would be no provisions for sanitation,” he admitted. But there was an alternative plan. Instead of the dirt trenches, another idea being discussed involved using concrete pipes, four feet in diameter, to be laid down alongside the highways. When the bombs hit the cities, Peterson said, people who had already made it out would stop driving, abandon their automobiles, and crawl into the pipes. Sometime thereafter, Peterson explained, federal emergency crews would come along and bury the pipes with earth.


Senator Leverett Saltonstall, a Republican from Massachusetts, expressed astonishment. He told Peterson that he found it impossible to imagine millions of “shell-shocked evacuees waiting out a nuclear war inside concrete pipes,” without fresh air, water, sanitation, food, or medical care. And for who knew how long. Senator Saltonstall said he would rather lie down in a dirt ditch “than get into a concrete pipe a mile long, with no exit.” Saltonstall shared his vision of being crushed in the mayhem by fellow American citizens fighting to stay alive.


Next came the issue of food. Committee members wanted to know how the government was going to help feed evacuees after a nuclear exchange. Peterson replied that the United States would open food kitchens, but there would be little food to be served. “We can’t eat canned foods,” he explained, because radiation could penetrate tin cans. “We won’t eat refrigerated foods,” he conceded, because most electricity would be out. The truth was not pretty, he acknowledged, but was “stark, elemental, brutal, filthy and miserable,” he said under oath. “We will eat gruel made of wheat cooked as it comes out of the fields and corn parched and animals slaughtered as we catch them before radioactivity destroys them.” The committee told Peterson his agency’s plans for evacuation were inadequate. In a matter of hours, the notion of civil defense became the subject of national ridicule. And yet the nuclear tests continued unabated.


Over the next two years, the United States exploded eighteen nuclear weapons; the Soviet Union exploded twenty-five. Nuclear spending was at an all-time high, and design originality was key. The Pentagon ordered hundreds of high-yield hydrogen bomb warheads, like the one detonated during Castle Bravo, but also smaller, lighter-weight tactical atomic bombs. Herb York flew to Washington, D.C., with a full-scale mockup of Livermore’s newest design, the forty-eight-pound Davy Crockett nuclear weapon, in his carry-on bag. The Davy Crockett had the same yield as the atomic bomb dropped on Hiroshima, but advances in science meant that the powerful weapon was small enough to be handheld. Thanks to ambition and ingenuity, the Livermore laboratory had begun to pull ahead from behind. The computer designed by John von Neumann played an important role in allowing Livermore scientists to model new nuclear weapons designs before building them.


In the summer of 1955, John von Neumann was diagnosed with cancer. He had slipped and fallen, and when doctors examined him, they discovered that he had an advanced, metastasizing cancerous tumor in his collarbone. By November his spine was affected, and in January 1956 von Neumann was confined to a wheelchair. In March he entered a guarded room at Walter Reed Hospital, the U.S. Army’s flagship medical center, outside Washington, D.C. John von Neumann, at the age of fifty-four, racked with pain and riddled with terror, was dying of a cancer he most likely developed because of a speck of plutonium he inhaled at Los Alamos during the war. Two armed military guards never left his side.


For a while, von Neumann’s mind remained sharp, but as the end grew near, his mental faculties began to degrade. Beside him at his bed, von Neumann’s brother Michael read aloud from Goethe’s tragic play Faust. Michael would read a page and then pause. Lying on the hospital bed, eyes closed, faculties failing, for some time von Neumann could still pick up in the text precisely where his brother left off. But soon, even John von Neumann’s indomitable memory would fail. Friends said the mental decline was excruciating for him to endure. An atheist all his life, von Neumann used to joke about people who believed in God. In a limerick for his wife, Klara, he’d once written, “There was a young man who said, Run! / The end of the world had begun! / The one I fear most / Is that damn Holy Ghost. / I can handle the Father and Son.” Now von Neumann sought God and he called upon the services of a Roman Catholic priest.


But death grew near. In von Neumann’s final, frightened last days, even the priest could not offer a reprieve. Weeks before von Neumann died, Herb York went to Walter Reed hospital to pay his final respects. “Johnny was in a bed with high, criblike sides, intended to keep him from falling out or otherwise getting out on his own,” York recalled. “I tried to start a conversation about some technical topic I thought would interest and divert him, but he would say no more than a simple hello.” Von Neumann’s brain was failing him. Cancer was robbing him of the thing he valued most, his own mind. Soon he would not remember. In weeks there would be nothing left of him. John von Neumann died on February 8, 1957.


He left behind a single unfinished manuscript that he had been working on in his final months of life. It was called “The Computer and the Brain.” A copy was made for the Los Alamos Scientific Laboratory library, where it remains today. In this paper, von Neumann draws a comparison between the computer and the human nervous system. He theorizes that one day the computer will be able to outperform the human nervous system by infinite orders of magnitude. He calls this advanced computer an “artificial automaton that has been constructed for human use.” John von Neumann believed computers would one day be able to think.















CHAPTER THREE



Vast Weapons Systems of the Future


It was October 4, 1957, 6:00 p.m. Cocktail hour at the Officers Club at the Army Ballistic Missile Agency in Huntsville, Alabama, or “Rocket City, USA.” Neil H. McElroy, a corporate executive soon to be confirmed as secretary of defense, had just arrived in a military jet with an entourage of defense officials from the Pentagon. Inside the Officers Club, drinks flowed freely. Appetizers were passed among the men. McElroy stood chatting with Wernher von Braun, the famous German rocket scientist who now served as director of development operations at Huntsville, when a press officer named Gordon Harris rushed into the room and interrupted the party with an extraordinary announcement.


“The Russians have put up a successful satellite!” Harris shouted.


The room fell silent. For several moments only the background music and the tinkling of ice cubes could be heard.


“It’s broadcasting signals on a common frequency,” Harris said. “At least one of our local ‘hams’ has been listening to it.” A barrage of questions followed.


It did not take long for news of Sputnik to become official. The Soviet news agency, TASS, released a statement providing technical information and specifics about Iskusstvennyy Sputnik Zemli, or “artificial satellite of the earth.” The Soviets had beaten the Americans into space. Not since Pearl Harbor had the Pentagon been caught by a surprise of such consequence.


The nation slipped into a panic over what was seen as superior Soviet scientific prowess. Eisenhower’s attempts to minimize the significance of Sputnik had a reverse effect, with many Americans accusing the president of trying to conceal U.S. military weakness. Sputnik weighed only 184 pounds, but it had been launched into space by a Soviet ICBM. Soon the Soviet ICBM would be able to carry a much heavier payload—such as a nuclear bomb—halfway across the world to any target in the United States.


The situation was made worse when, on December 20, 1957, someone leaked a top secret analysis of the Soviet threat, called the Gaither Report, to the Washington Post. The report “portrays a United States in the gravest danger in its history,” wrote the Post. “It shows an America exposed to an almost immediate threat from the missile-bristling Soviet Union.” If Sputnik had caused mild panic, the Gaither Report produced national hysteria.


But the Gaither Report had its own controversial backstory, one that would remain classified for decades. In the spring of 1957, seven months before Sputnik was launched, President Eisenhower asked his National Security advisors to put together a team that could answer one question: how to protect the American people in an all-out nuclear war. A RAND Corporation co-founder, the venture capitalist H. Rowan Gaither, was chosen to chair the new presidential research committee. Making up the body of the panel were officials from NORAD (North American Air Defense Command), the Strategic Air Command, the office of the secretary of defense, the Federal Civil Defense Administration, the Weapons Systems Engineering Group, and the CIA. There were representatives from the defense contracting industry, including Livermore, Sandia, Raytheon, Boeing, Lockheed, Hughes, and RAND. The corporate advisors on the panel were from Shell Oil, IBM, Bell Telephone, New York Life Insurance, and Chase Manhattan Bank.


In the resulting top secret Gaither Report, officially titled “Deterrence and Survival in the Nuclear Age,” the defense contractors, industrialists, and defense scientists concluded that there was no way to protect U.S. citizens in the event of a nuclear war. Instead, the panel advised the president to focus on building up the U.S. arsenal of nuclear weapons. The most menacing threat came from the Soviet ICBMs, they said. The individuals who calculated the exactitude of the Soviet missile threat were Herb York, scientific director at the Livermore laboratory, and Jerome Wiesner, a presidential science advisor and MIT engineering professor.


No figure mattered more. The Soviets had just successfully launched their first long-range missile from the Baikonur Cosmodrome, in what is now Kazakhstan, all the way across Siberia—a distance of three thousand miles. To determine how many ICBMs the USSR could produce in the immediate future, York and Wiesner set up shop inside the Executive Office Building, next door to the White House, in the summer of 1957 and got to work doing calculations.


“The issue was both real and hot,” York later recalled. “We took the best data there were on the Soviet rocket development program, combined them with what we could learn about the availability of factory floor space [in Russia] needed for such an enterprise, and concluded that they [the Soviets] would produce thousands [of ICBMs] in the next few years.”


One Castle Bravo–size bomb dropped on Washington, D.C., would take out the Eastern Seaboard in a single strike. York and Wiesner’s ICBM analysis indicated that the Soviets wanted to be able to strike America a thousandfold. The information was shocking and alarming. If the Soviets were trying to produce a thousand ICBMs in only a few years, clearly there was only one rational conclusion to draw. The Soviet Union was preparing for total nuclear war.


It would take years to learn that the number York and Wiesner submitted to the Gaither Report was nothing more than a wild guess. In the summer of 1957 the Soviets had a total of four ICBMs built, and in the “next few years” they would build roughly one hundred more. This was a far cry from the thousands of missiles York and Wiesner said the Soviets would be producing in the next few years.


“The estimate was quite wrong,” York conceded thirty years later. In defense of his error, York said, “The problem was simple enough. I knew only a little about the Soviet missile development program and nothing about the Soviet industry. In making this estimate, I was thus combing two dubious analytical procedures: worst-case analysis and mirror imaging.” How could such an egregious error have happened, York was asked? “My alibi is that I was new to the subject and that, like the rest of the panel, I was an easy victim of the extreme degree of secrecy that the Russians have always used to conceal what they are doing.” York also pointed out that no one on the Gaither Report panel questioned his and Wiesner’s math. “I don’t remember [the others] arguing with our views,” York said.


When President Eisenhower received his copy of the Gaither Report on November 7, 1957, the timing could not have been worse. The Sputnik launch had taken place a mere month before. Eisenhower disagreed with the findings of the report. He had much better intelligence, from the CIA, but it was highly classified and no one but a small group of individuals knew about it. CIA pilot Hervey Stockman had flown a classified mission over the Soviet Union in a U-2 spy plane the year before. Stockman returned from his dangerous mission with thousands of photographs of Soviet Russia, the first ever (this was before the Corona satellite program), showing that the Russians were not preparing for total war. There was only one person on the Gaither panel who had knowledge of this information, and that was CIA deputy director Richard Bissell. It was Bissell who was in charge of the U-2 program, which he ran out of a secret base called Area 51, in Nevada. No one else on the Gaither panel had a need to know about the top secret U-2 program and the multiple missions it had been flying over the Soviet Union. All the Gaither panel had to go by was what York and Wiesner told them, in error, about Soviet ICBMs.


After President Eisenhower rejected most of the findings of the panel, someone leaked the top secret report to the press. It was York and Wiesner’s findings about the missile threat that the public focused on, which was what caused the Sputnik panic to escalate into hysteria. Eisenhower responded by creating the President’s Science Advisory Committee to advise him on what to do next. Among those chosen was Herb York, the youngest member of the group. It remains a mystery whether or not the president knew that York was responsible for the most consequential error in the Gaither Report. York soon left Livermore for Washington, D.C. He would remain there for the rest of the Eisenhower presidency.


With the narrative of Soviet aggression spinning out of control, the president authorized Secretary of Defense McElroy to proceed with a bold new plan. McElroy was a master of public relations. A thirty-two-year veteran of Procter & Gamble, McElroy is considered the father of brand management. He began as a door-to-door soap salesman and worked his way up through management. In the mid-1950s, P&G had four major soap brands—Ivory, Joy, Tide, and Oxydol. Sales were lagging until McElroy came up with the concept of promoting competition among in-house brands and targeting specific audiences to advertise to. It was McElroy’s idea to run soap ads on daytime television, when many American housewives watched TV. By 1957, P&G soap sales had risen to $1 billion a year, and McElroy would be credited with inventing the concept of the soap opera. “Soap operas sell lots of soap,” he famously said. Now McElroy was the U.S. secretary of defense. He took office with a clear vision. “I conceive the role of the Secretary of Defense to be that of captain of President Eisenhower’s defense team,” he said. His first job as captain was to counter the threat of any future Soviet scientific surprise.


On November 20, 1957, just five weeks after assuming office, Secretary McElroy went to Capitol Hill with a bold idea. He proposed the creation of a new agency inside the Pentagon, called the Advanced Research Projects Agency, or ARPA. This agency would be in charge of the nation’s most technologically advanced military projects being researched and developed for national defense, including everything that would be flown in outer space.


“What we have in mind for that agency,” McElroy told lawmakers, was an entity that would handle “all satellite and space research and development projects” but also have “a function that extends beyond the immediate foreseeable weapons systems of the current or near future.” McElroy was looking far ahead. America needed an agency that could visualize the nation’s needs before those needs yet existed, he said. An agency that could research and develop “the vast weapons systems of the future.”


Congress liked the idea, and McElroy was encouraged to proceed. The military services, however, were adamantly opposed. The Army, Air Force, and Navy were unwilling to give up control of the research and development that was going on inside their individual services, most notably in the vast new frontier that was space. McElroy called the most senior military leaders into his office in the E-Ring of the Pentagon to discuss how best to handle “the new dimension of outer space.”


In separate meetings, Army, Air Force, and Navy commanders each insisted that outer space was their service’s domain. To the Army, the moon was simply “the high ground,” and therefore part of its domain. Air Force generals, claiming that space was “just a little higher up” than the area they already controlled, tried to get Secretary McElroy interested in their plans for “creating a new Aerospace Force.” The admirals and vice admirals of the U.S. Navy argued that “outer space over the oceans” was a natural extension of the “underwater, surface and air regime in which [the Navy] operated” and should therefore be considered the Navy’s domain. General Bernard Schriever of the U.S. Air Force told the Senate Preparedness Subcommittee that he wanted to state on record his “strong negative against ARPA.”


The Atomic Energy Commission had its own idea about this new agency McElroy was proposing. Ever seeking more power and control, the Atomic Energy Commission lobbied to remove authority over outer space from the Defense Department entirely and have it placed under AEC jurisdiction. The AEC chairman had a bill introduced in Congress to establish an “Outer Space Division.” Defense contractors also lobbied hard against McElroy’s idea for a new agency. Many feared that their established relations with individual military services would be in jeopardy. Ernest Lawrence of Livermore rushed to the Pentagon to meet personally with Defense Secretary McElroy and present his alternative idea to ARPA. Accompanying Lawrence was Charles Thomas, the president of Monsanto Chemical Company, a nuclear defense contractor that would be vilified during the Vietnam War for producing the herbicide Agent Orange, and made notorious in the 1990s for being the first agrochemical company to genetically modify food crops. Lawrence and Thomas met with McElroy in his private office and shared their idea “to adopt some radical new measures… to meet the Sputnik challenge and cope better with problems of science and technology in the Defense Establishment.” They proposed that McElroy allow the two of them to create and administer a new government agency, classified top secret and modeled after the Manhattan Project. The meeting lasted several hours before McElroy rejected the two defense contractors’ idea as “infeasible in peacetime.” Lawrence had a second suggestion. If this new agency was to work, it would need a brilliant scientist at the helm. Someone who understood how the military and industry could put America’s best scientists to work solving problems of national defense. The perfect person, said Lawrence, was Herb York. McElroy promised to give the suggestion some thought.


McElroy had one last hurdle to overcome, involving colleagues just one floor away at the Pentagon. The Joint Chiefs of Staff hated the idea of an Advanced Research Projects Agency and registered a formal nonconcurrence on December 7, 1957. But the attack against ARPA by the military services was bound to fail. “The fact that they didn’t want an ARPA is one reason [Eisenhower] did,” said Admiral John E. Clark, an early ARPA employee.


President Eisenhower was fed up with the interservice rivalries. Having commanded the Supreme Headquarters Allied Expeditionary Forces in Europe during World War II, he held deep convictions regarding the value of unity among the military services. As president, he had been a crusader against the excessive waste of resources that came from service duplication. “The Army and Air Force ‘race’ to build almost duplicate CRBMs [Continental Range Ballistic Missiles] incensed him,” wrote presidential historian Sherman Adams.


On January 7, 1958, President Eisenhower sent a memorandum to Congress authorizing $10 million in the 1958 fiscal year “for expenses necessary for the Advanced Research Projects Agency, including acquisition and construction of such research, development and test facilities, and equipment, as may be authorized by the Secretary of Defense, to remain available until expended.”


In his State of the Union message two nights later, Eisenhower announced to the nation the creation of this new agency. “Some of the important new weapons which technology has produced do not fit into any existing service pattern,” Eisenhower explained. These new weapons should “cut across all services, involve all services, and transcend all services, at every stage from development to operation.” The rapid technological advances and the revolutionary new weapons this technology was producing created a threat as revolutionary to warfare as the invention of the airplane, Eisenhower said. But instead of working together, the services had succumbed to petty “jurisdictional disputes” that “bewilder and confuse the public and create the impression that service differences are damaging the national interest.” This was why ARPA had been created, Eisenhower said, in “recognition of the need for single control in some of our most advanced development projects.”


That the president would publicly admonish the services outraged top officials, including the Joint Chiefs of Staff. “So the Agency was controversial even before it was formed,” wrote Lawrence P. Gise, ARPA’s first administrator, in an unpublished history of the agency’s origins. “Beset by enemies internally, subjected to critical pressures externally, and starting from scratch in a novel area of endeavor, ARPA was a tumultuous and exciting place to be.”


It was the second week of February 1958, and Washington, D.C., was blanketed in snow. A severe blizzard had wreaked havoc on the nation’s capital. Subzero wind chills and five-foot snow drifts paralyzed traffic. On Monday morning, the Eisenhower administration advised all nonessential government workers to stay home. Herb York received a telephone call at his house. It was the personal secretary to Neil McElroy, asking York to come to the Pentagon right away for a meeting with the secretary of defense, alone. Never mind the storm, York recalled. He was determined to get to the Pentagon.


Herb York was in a remarkable position. If he did not have time to reflect on this now, he would pay homage to his humble background later in life. Here he was, living in Washington, D.C., and advising the president of the United States on scientific matters, when he had been the first person in his family to attend college. York’s father was a New York Central Railroad baggage man. His grandfather made caskets for a living; his specialty was lining a customer’s permanent resting place with satin bows and carved velvet trim. Herb York had been born of humble means but had a brilliant mind and plenty of ambition. To think he was only thirty-six years old.


“From the earliest times,” York recalled, “I remember [my father] saying he did not want his son to be a railroad man. He made it clear that that meant I should go to college, even though he knew little about what that actually entailed.” York followed his father’s advice, spending most of his free time at the Watertown, New York, public library reading newspapers, books, and science magazines. He attended the University of Rochester on a scholarship and excelled in the field he chose for himself, physics. Like many other top university physics graduates of his generation, York was recruited into the Manhattan Project during the war. In the spring of 1943 he traveled by bus to faraway Berkeley, California, where, as circumstance would have it, he was assigned to work under Ernest O. Lawrence. During the war, York helped produce uranium in Lawrence’s cyclotron, material that would eventually make its way into the core of the Hiroshima atomic bomb. After the war York returned to Berkeley to get his Ph.D. During his doctoral research, he co-discovered the neutron pi meson, which elevated him to elite status among nuclear scientists. In 1952 York became chief scientist at Livermore. Now, during the February 1958 nor’easter, Herb York wondered what lay ahead.


“I made my way with difficulty across the river to the Pentagon and did a lot of walking in deep snow,” York recalled. He had tried to hail a taxi, but there were none around. The parking lot at the Pentagon was almost empty. But the man he had come to see, Secretary of Defense McElroy, was in his office, busy at work. York had a feeling he was being considered for the position of chief scientist at ARPA. Because of the snowstorm, he would benefit, he said, from having an “unhurried, hour-long, one-on-one conversation that I could not have had with the secretary on an ordinary, busy day.”


After the meeting York went home and McElroy weighed his options. There was one other contender for the position of ARPA chief scientist, and that was Wernher von Braun. Von Braun and his team had just launched America’s first successful satellite, Explorer I, and as far as the public was concerned, von Braun’s star was on the rise. But Army intelligence had information on von Braun that the rest of the world most definitely did not, namely, that he had been an officer with the Nazi paramilitary organization the SS during the war and that he was implicated in the deaths of thousands of slave laborers forced to build the V-2 rocket, in an underground labor-concentration camp called Nordhausen, in Nazi Germany.


While McElroy weighed his options for scientific director, new information came to light. Von Braun was nothing if not entitled, and in his discussions regarding the new position, he insisted that were he to transfer his services over to the Pentagon, a sizable group of his German rocket scientist colleagues would have to accompany him there. Army intelligence had classified dossiers on each of von Braun’s 113 German colleagues. They were all part of Operation Paperclip, the secret intelligence program that had brought Nazi scientists to America after the war. Many of von Braun’s rocket team members had been ardent Nazis, members of ultra-nationalistic paramilitary organizations, including the SS and the SA.


“For a while Wernher von Braun appeared to have the job but to get him it was necessary to take his 10–15 man package of [German] associates and that was not acceptable,” wrote ARPA administrator J. Robert Loftis in a declassified report. Secretary McElroy offered Herb York the job. York accepted. It was the opportunity of a lifetime, he said.


York moved into his office in the Pentagon the following month, in March 1958. He would remain on the president’s scientific advisory board. On the wall of York’s new office he hung a large framed photograph of the moon. Next to it he hung an empty frame. When people visited they would ask, why the empty frame? York told them he would leave the frame empty until it could be filled with a photograph of the backside of the moon, taken from a spacecraft to be developed by ARPA. This new agency Herb York was in charge of at the Pentagon would be capable of phenomenal things.


With his new Advanced Research Projects Agency in place, President Eisenhower was more determined than ever to put an end to nuclear weapons tests. The week after York hung the moon photograph on his office wall, Eisenhower took all of his scientific advisors, including Herb York, to Ramey Air Force Base, in Puerto Rico, to discuss banning nuclear weapons tests. The president wanted to know, was this good for national security, and if so, could it be done? Everyone voted yes on both counts, except Herb York, who abstained.


Decades later, York explained his bias. “I might well have responded ‘no’ but abstain was the most I could do under the circumstances.” Just weeks on the ARPA job, York felt conflicted. He now served the president of the United States and the secretary of defense. But he also remained loyal to Ernest Lawrence, whom he had worked for his entire adult life, and who was something of a father figure to him. Edward Teller was York’s mentor, the teacher who had taught him most of what he knew about nuclear physics. “Lawrence and Teller were all participants in the nuclear weapons program,” York later explained. “It was their ox that was about to be gored.” If the president was able to ban nuclear weapons tests, the Livermore laboratory would most likely cease to exist.


The following day, after hearing arguments from the other scientists, York changed his position and voted in favor of a nuclear weapons test ban. It did not take long for word to reach Livermore, where Edward Teller became enraged. “Traitorous!” Teller said of York to his Livermore colleagues.


Just two weeks after the Puerto Rico trip, President Eisenhower took action. In his memoirs the president wrote, “I formally proposed to Chairman Khrushchev a measure we had been considering—a meeting of experts whose technical studies would precede any political conference.” Come summer, scientific experts from the United States and the Soviet Union would meet in Geneva to discuss how to put an end to nuclear weapons tests once and for all. The centerpiece was test detection. ARPA would be in charge of overseeing this new technology, which included seismic and atmospheric sensing, designed to make sure no one cheated on the test ban. The program was called Vela. Its technology was highly classified and included three subprograms: Vela Hotel, Vela Uniform, and Vela Sierra.


The leaders of the world’s two superpowers each had a vested interest in making this test ban happen. Each man was tired of having to live and govern under the nuclear sword of Damocles. Both Eisenhower and Khrushchev would send their most qualified scientists to Geneva, with a mission to sort out any differences and to make the moratorium happen. President Eisenhower made a bold and brilliant move with his choice. Instead of sending one of his science advisors who wanted nuclear weapons tests to stop, he chose a scientist who did not: Ernest Lawrence. So committed to nuclear weapons tests was Ernest Lawrence that he had recently told Congress, “If we stop testing.… Well, God forbid… we will have to use weapons that [will] kill 50 million people that need not have been killed.”


President Eisenhower was determined to bring about a test ban, but he was also determined to ensure that the Soviets could not and would not cheat. In sending Lawrence on his behalf, Eisenhower knew that the Soviet scientists’ intentions would be under intense scrutiny. For the first time since Castle Bravo, there was a sense of hope in the air.


Meanwhile, at ARPA, Herb York was about to get to work on the Vela programs. Vela would soon become ARPA’s second-biggest program after Defender, which was ARPA’s colossal effort to advance antiballistic missile technology. Vela was a joint effort with the Atomic Energy Commission, the Air Force, and later NASA to advance sensor technology so the United States could certify that no nuclear weapons were being detonated in secret. Vela Hotel developed a high-altitude satellite system to detect nuclear explosions from space. Vela Uniform developed ground sensors able to detect nuclear explosions underground, and produced a program to monitor and read “seismic noise” across the globe. Vela Sierra monitored potential nuclear explosions in space.


So much rested on the success of the Geneva Convention of Experts. Putting an end to nuclear weapons tests would slow the arms race and dramatically reduce the chances for all-out nuclear war. But could it be done?















CHAPTER FOUR



Emergency Plans


For Herb York, the sense of hopefulness that followed him back home from Puerto Rico did not last long. Shortly after the president announced his plans for a nuclear test ban, a twenty-two-page secret document called “The Emergency Plans Book” arrived on York’s desk at the Pentagon. Its classified contents were nothing short of apocalyptic. They would remain classified for the next forty years. When, in 1998, the Defense Department learned that an author named L. Douglas Keeney had discovered a copy of “The Emergency Plans Book” inside a declassified U.S. Air Force file at the National Archives, the Pentagon immediately reclassified the report. Keeney made public the contents of the copy he had come across, but the original document remains classified.


For defense officials, “The Emergency Plans Book” served as the “only approved guidance to departments and agencies” regarding what to expect before, during, and after a Soviet nuclear attack on U.S. soil. Issued by the Office of Emergency Planning, a federal agency whose function was to coordinate and control wartime mobilization activities, the book was not a hypothetical war game. It was official protocol. To those familiar with its contents, it would become known as the Doomsday scenario.


The scenario begins on a hypothetical “D-Day” in the not-so-distant future. Because of the inadequacy of U.S. capabilities at the time, the first strike comes as a surprise. Soviet sleeper cells have managed to “emplace by clandestine means” several hydrogen bombs inside the continental United States, and these weapons are the first to explode. Thermonuclear war has begun.


In quick succession, Soviet submarines swarm the Eastern and Western Seaboards, firing nuclear missiles at dozens of inland targets. At roughly the same time, the Soviets launch a catastrophic air attack against the United States using bombers and fighter jets. The U.S. Air Defense Command destroys a substantial portion of the attacking swarms, but at least half of the Soviet aircraft are able to fire off their tactical nuclear weapons before being shot down. The opening salvo comes to a climax as hundreds of incoming ICBMs, launched from the Soviet Union, reach the U.S. mainland. The majority of these nuclear-armed missiles are able to outfox the Army’s Nike-Ajax missile batteries and strike military and civilian targets across the nation. In less than one hour, 25 million Americans are dead.


The Soviets have all but decapitated U.S. military installations, write the authors of “The Emergency Plans Book,” including most atomic weapons facilities, naval bases, airfields, and Army bases. All major communication centers, financial districts, and transportation hubs have been targeted for attack, and the majority of them have suffered catastrophic losses. America’s infrastructure has been obliterated. Virtually nothing remains of Washington, D.C. Even those living in rural America experience death and destruction on a cataclysmic scale. Because of automated-targeting errors, many of the nuclear weapons miss their intended targets and instead strike at random across the heartland.


Though crippled, the U.S. military has not been destroyed and the counterattack begins. “Notwithstanding severe losses of military and civilian personnel and materiel,” the authors predict, “air operations against the enemy are continuing and our land and naval forces are heavily engaged. Both sides are making use of atomic weapons for tactical air support and in the land battle.” Lightweight portable nuclear weapons, like Livermore’s Davy Crocket bomb, are deployed across the nation by the thousands as Soviet ground forces invade. Next comes a final full-scale nuclear exchange. ICBMs rain down from the skies by the hundreds. Coastal naval bases are pummeled with hydrogen bombs. Ports are clogged with sinking ships. Merchant shipping comes to a halt. Surface transportation and airlift capacity are nonexistent.


There are now hundreds of ground zeros across America, and everything within a five-to ten-mile radius of each one has been obliterated. The confluence of fireballs has created a series of major firestorms. Forests and cities are in flames. Those who escape being burned to death are subjected to varying degrees of deadly radiation. “The surface bursts have resulted in widespread radioactive fallout of such intensity that over substantial parts of the United States the taking of shelter for considerable periods of time is the only means of survival.”
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