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For Kevin



The best way to predict the future is to create it.
—FErich Fromm



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 Vietham 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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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 PoOlya, 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 Kkill 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 11, 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. Wobhlstetter’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 1II, 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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In the document’s “Post-Attack Analysis,” things get much worse. One
hundred million American survivors now live in a nation entirely without the
rule of law. The government is paralyzed. Roughly 50 million people are in need
of immediate emergency medical attention, half of whom will require
hospitalization for up to twelve weeks. Twelve and a half million others have
received lethal doses of radiation and will die in the next few days, regardless of
treatment. Health resources are in a critical state. The doctors and nurses who
survived the first strike cannot begin to handle what is now being asked of them.
Of a pre-attack total of 1.6 million U.S. hospital beds, 100,000 remain. Radiation
is but one malady. “Communicable diseases, including typhoid fever, smallpox,
tetanus and streptococcal diseases, begin to run rampant.” Day-to-day
production of food comes to a halt. Most salvageable food stocks have been
contaminated. Widespread looting has begun, with survivors hoarding what little
remains.

The housing system has gone critical. Millions of homes were destroyed in
the nuclear exchange; millions of people now have nowhere to live. Fallout has
made vast portions of the Eastern Seaboard uninhabitable. There is no electricity,
no refrigeration, no transportation, and no community water systems. Another
deadly health menace emerges with the inability of the survivors to dispose of
human waste or the dead bodies of millions killed in a single day. Then comes
the knockout punch. “Along the coasts, bubonic plague, cholera and typhus are
expected to emerge,” write the authors, “part of a Soviet biological warfare
secondary attack.” The authors of the secret document clearly believe the Soviets
to be the kind of enemy who will stop at nothing. Americans who managed to
survive nuclear Armageddon must now prepare for the emergence of incurable
diseases like bubonic plague.

By the twenty-first century, catastrophic narratives like the Doomsday
scenario would become a staple of post-apocalyptic fiction, films, and video
games. But in 1958 this was the first and only known official document of its
kind. Out in Santa Monica, RAND analysts regularly gamed out first-and
second-strike scenarios as war games, which Air Force officials would then use
to persuade Congress to allocate more funds for the Strategic Air Command. But
“The Emergency Plans Book” was not a “what if”; it was a “here’s when.” It was
doctrine. An official reference manual.

It was also not a report that could be ignored. “The Emergency Plans Book”
was sent to the highest-ranking defense officials in each of the military services,
the Joint Chiefs of Staff, the director of ARPA, the secretary of defense, each of



the assistant secretaries of defense, and the director of the National Security
Agency. In a cover letter, the director of the Office of Emergency Planning
instructed recipients to submit changes or indicate they had none. As for Herb
York, when faced with this portrait of extreme cataclysm, the ARPA director did
not lose sight of the agency’s mission to prevent strategic surprise. Submitting or
not submitting notes to the Office of Emergency Planning was, for York, a moot
point.

Herb York had another plan in play, a seemingly preposterous idea that was
already several years in the making. What if ARPA could create a defensive
shield over the entire United States and stop incoming Soviet ICBMs in their
tracks? York believed it could be done on account of a theory that had been
proposed to him by an eccentric, brilliant, and obscure scientist named Nicholas
Christofilos. As York later explained, Christofilos believed it was possible to
create “an Astro-dome like defensive shield made up of high-energy electrons
trapped in the earth’s magnetic field just above the atmosphere.” It sounded
ludicrous. Something straight out of a Marvel comic book. But York thought it
just might work.

Which is why, in the summer of 1958, Herb York gathered together a group
of the nation’s top scientists and had them briefed on this radical, classified idea.
York wanted to know what the top men of science thought of what he called the
“Christofilos effect.” The top secret program had already been given the go-
ahead by the president of the United States. In March 1958 York met with
Eisenhower and personally briefed him on plans for an ARPA operation to test
the Christofilos effect. By summer, the idea was no longer just an idea but
ARPA’s first full-scale operation. The top secret, restricted data, limited
distribution Operation Order 7-58 went by the cover name Project Floral. Its real
name, which was classified, was Operation Argus—for the mythological giant
with one hundred eyes.

On July 14, 1958, with top secret clearances in place, twenty-two defense
scientists gathered at the National War College at Fort McNair in Washington,
D.C., with the goal of producing “ARPA Study No. 1.” The gathering went by its
own code name, Project 137. Its purpose, explained York, was “to identify
problems not now receiving adequate attention” in the national security domain.
“Fort McNair was a delightful place to work,” remembered Marvin “Murph”
Goldberger, one of the Project 137 scientists. The facility was one of the oldest
Army posts in the nation and one of the most genteel. Each morning the



scientists gathered in Roosevelt Hall, a grand neoclassical building of red brick
with granite trim overlooking the Potomac. There they listened to Defense
Department officials deliver briefings on America’s “defense problems selected
for their urgency.” Then the scientists gathered in groups to discuss what had
been said and brainstorm science-based solutions. Afternoons were spent
writing. In the early evening, everyone would dine together, in the War College
mess hall, and discuss Soviet threats. They were dealing with a total of sixty-
eight national security problems and programs, from submarine warfare and
balloon warfare to biological weapons, chemical sensing, and the possibility of
inventing a laser beam weapon. But the most interesting program by far, as
Goldberger recalled, was the Christofilos effect.

“Hearing about it required its own special clearance,” Goldberger said.

The Project 137 group was led by John Wheeler, a Princeton University
physicist famous for coining the term “black hole.” Working alongside Wheeler
were five others from Princeton, four from Berkeley, three from the University
of Illinois, one from Stanford, one from the University of Chicago, and one from
Cal Tech. Four scientists came from the federally funded nuclear laboratories,
Los Alamos, Livermore, Oak Ridge, and Sandia. Two scientists came from the
defense industry, one from General Dynamics and the other from the DuPont
chemical company.

These were advanced scientific thinkers of the most serious kind. The
Supermen of hard science. Among them were particle physicists, theoretical
physicists, astrophysicists, chemists, mathematicians, an economist, and a
nuclear weapons engineer. They were men who coined terms like hexaquark,
wormholes, and quantum foam. Two of them, Eugene Wigner and Val Fitch,
would win the Nobel Prize in physics. All of the scientists were experienced in
Defense Department work, and many had been part of the Manhattan Project
during World War II. Stated requirements for membership in Project 137 were
“ingenuity, practicality and motivation.”

“We listened to Nick [Christofilos] discuss the [Christofilos] effect,” recalled
Goldberger. “He was a strange kind of genius.”

Christofilos’s theoretical Astrodome-like shield was the hoped-for result of
exploding a large number of nuclear weapons in space as a means of defending
against incoming Soviet ICBMs. By Christofilos’s count, this likely meant
“thousands per year, in the lower reaches of the atmosphere.” These explosions,
he said, would produce “huge quantities of radioactive atoms, and these in turn
would emit high-energy electrons (beta particles) and inject them into a region of



space where the earth’s magnetic fields would trap and hold on them for a long
time.” Christofilos figured that this electromagnetic field could last months, or
perhaps longer, and that “the trapped electrons would cause severe radiation—
and even heat damage—to anything, man or nuclear weapon, that tried to fly
through the region.” In short, the idea was that the arming and firing
mechanisms on the incoming Soviet ICBMs would be fried.

Christofilos had presented the idea a few years earlier, back when York was
the chief scientist at Livermore. “His purpose was of epic proportions,” York
recalled. “His idea was the most amazing and original of all not only at
Livermore but, to my knowledge, in the entire country,” a plan to create “an
impenetrable shield of high-energy electrons over our heads, a shield that would
destroy any nuclear warhead that might be sent against us.” But exploding
thousands of nuclear weapons in space each year was an impractical proposition.
“At the time Nick presented these proposals, I could not conceive of a procedure
for actually carrying them out,” said York. “In sum, there was simply no place to
take an invention like Nick’s.” Then York became chief scientist at ARPA.

Nicholas Christofilos had an unusual backstory. He was born in Boston to
Greek immigrant parents but at the age of seven returned with his family to
Athens, where he went to school, dreamed about science, and became an
amateur radio operator. He graduated from the National Technical University in
Athens in 1938 and went to work in an elevator factory. His first job was as an
elevator installer. When the Nazis took over Athens, Christofilos’s elevator
factory was converted to a truck repair facility. Left with “very little to do,”
Christofilos kept himself busy learning German. Eventually he was able to read
the German-language physics textbooks and scientific journals that his new Nazi
bosses left lying around the factory. According to Herb York, Nick Christofilos
began “focusing his attention on the design of high-energy accelerators—
cyclotrons and the like.”

With no formal training, and in a matter of a few years, Christofilos
transformed himself from an elevator technician into one of the most ingenious
scientists in the modern world. There are almost no details about his work during
this dark time of occupation and war, but three years after the end of the war, in
1948, he wrote a letter to the University of California Radiation Laboratory in
Berkeley, “purporting to describe a new invention,” according to York. “The
letter was, apparently, not easy to decipher.” But when a scientist at Livermore
finally did “puzzle it out,” says York, “he discovered that it was only another
way of describing the synchrocyclotron,” a device that had been invented



independently several years before by Edwin McMillan, a chemist at Berkeley,
and Vladimir Veksler, a physicist in the USSR. “Papers describing that invention
had already been published more than a year before Nick’s letter arrived, so it
was set aside and forgotten,” said York. The supposition was that the letter writer
could have gotten the information from the academic paper. Then, two years
later, scientists at Livermore received a second letter from Nicholas Christofilos,
this one describing another type of particle accelerator. “It was considerably
more complex than the first,” said York, “and whoever was assigned to read it
could not make out what it was trying to say.” Same as the first letter, it was cast
aside.

Two years later, two nuclear physicists at the Brookhaven National
Laboratory on Long Island published a paper describing an accelerator, this one
so technologically advanced that for the first time in the history of science, a
machine could “produce particles with more than one billion electron volts of
energy,” noted York. As it so happened, Christofilos had recently moved to the
United States. When he read the article in a science journal, he contacted the
authors to tell them he had already invented that machine in his mind, and had
described it in a letter that was on file with the Livermore lab. When Christofilos
demanded due credit for the invention, a search of the records was made. Sure
enough, according to York, Christofilos had a clear priority of invention.
“Naturally,” recalled York, the discovery that a Greek elevator installer had
priority in this very sophisticated invention produced a flurry of interest and
reaction.” In 1954 Christofilos was offered a job at Brookhaven, where a huge
accelerator based on his invention was being built. But soon Christofilos became
bored with the invention he had imagined years before. He was already well on
to other ideas. When Herb York learned the strange story of Nicholas
Christofilos, he saw great potential and hired him.

Resistance came from the federal security clearance people. “They found it
hard to believe that an ‘elevator mechanic’ had accomplished all that Christofilos
had claimed,” said York. “He must be, they thought, some sort of mole that the
Russians had pumped full of ideas not his own.” Clearance officers finally
authorized Christofilos to work at Livermore, giving him access to top secret
information. But he was denied the coveted Q clearance, which allows a scientist
access to nuclear secrets. At Livermore, Christofilos produced one seminal idea
after another. Eventually he was granted higher clearances than just about
everyone else around him. When Sputnik flew, Christofilos became convinced
that the Russians had gained a too significant scientific advantage over the



United States. That they were likely planning a surprise attack. He threw all his
energy and ingenuity into finding a way to keep this from happening. Now the
Project 137 scientists were at a crossroads. It was risky and expensive. But if the
Christofilos effect worked, it would be a magic bullet answer to ballistic missile
defense.

At Fort McNair, the scientists agreed that the Christofilos effect was worth
investigating. In practical terms, it was the best idea anyone had come up with.
The scope of national security threats facing the nation left many of the Project
137 scientists with a deep sense of foreboding. It caused “responsible people
sleepless nights,” John Wheeler said. Although all of the scientists had worked
on Defense Department programs before, learning of sixty-eight threats
concurrently “weighed heavily on the conscience,” Goldberger recalled.

“Many of the members of Project 137 were deeply disturbed and others even
shocked by the gravity of the problems with which they found themselves
confronted,” Wheeler wrote in his after-action report for ARPA. “The group has
developed a strong feeling for and deep appreciation of the great crisis with
which the nation is faced. The group senses the rapidly increasing danger into
which we are inexorably heading.”

Much rested on the success of Operation Argus, now set to unfold at the
bottom of the world.

Halfway across the earth, in the middle of the South Atlantic Ocean, the men of
Task Force 88 were assembled as far away from civilization as man can get
without being in Antarctica. The spot had been chosen because it was outside
shipping lanes, in a remote expanse between the tip of South America and the tip
of Africa, east of a dip in the magnetic field known as the Brazilian Anomaly.
The weather was unpredictable, and there was the issue of high seas. It was in
this rough ocean that the U.S. military planned to launch three nuclear weapons
into space, off the back of a moving seaplane tender called the USS Norton
Sound. The hope was that the Christofilos effect would create a great enough
disturbance in the earth’s geomagnetic fields, in the layers of the ionosphere, and
in radio waves that it would ruin the delicate electronics housed inside any
incoming missile.

An extraordinary number of men and machines were involved in Operation
Argus, the only fully classified test in the history of U.S. nuclear testing; no part
of the operation was made public, nor would the public know about it until the
New York Times broke the story six months after its completion. There were



4,500 military personnel, hundreds of scientists and engineers, twenty-one fixed-
wing aircraft, eight Sikorsky helicopters, three destroyers, a fleet oiler, an
aircraft carrier, a seaplane tender, more than a dozen Lockheed X-17A missiles,
and three nuclear warheads involved. ARPA was the agency in charge, with
divisions from the Air Force, the Army, and the Navy shouldering major
elements of the operation. Satellites, each carrying a payload of a hundred
pounds of recording instruments, would be placed in equatorial and polar orbits
by the Army Ballistic Missile Agency shortly before the tests. The sensors
would record effects and relay data. With so many moving parts, on so many
different continents, any number of things could go wrong.

Weather was a major unknown to contend with. Operation Argus involved
firing three nuclear-tipped Lockheed X-17A missiles off the back of a moving
ship. The USS Norton Sound was capable of launching a missile in winds up to
forty-six miles per hour, but no one had expected waves nearing twenty feet. The
ship could make speed corrections to compensate for the wind, but the waves
threatened to dangerously alter the missile trajectory in its boost stage. The
commander of Task Force 88 was concerned with the safety of his crew, and
with good reason.

During a practice run of a missile launch, one of the X-17As failed in flight,
after only twenty-five seconds. Had there been a nuclear weapon in the
nosecone, it would have produced a catastrophic disaster. The missile would
have been just a few thousand feet up, and exploding at that height would likely
have killed or injured many of the crew. Making matters seem even more
precarious, in the following test run, the missile failed again, this time just three
seconds after launch.

Secrecy was paramount to success. If the Christofilos effect was achieved, it
would produce massive disturbances across the earth’s upper atmosphere. These
disruptions would be detected by every nation monitoring these kinds of
phenomena, most notably the Soviets. Total secrecy meant the disturbances
would infuriate the Soviets; they would have no idea what caused them and
would most likely conclude the United States was working on a top secret high-
altitude weapon. This was one of the desired effects.

Four days before the first nuclear launch, all ships and aircraft were in place.
U.S. reconnaissance aircraft patrolled the skies over the South Atlantic. Ships
carrying antiaircraft rockets were at the ready, in the unforeseen event of Soviet
sabotage. The commander of Task Force 88 sent his final coded message to the
ARPA office at the Pentagon, a prearranged indication that the operation was a



go at his end.

“Doctor Livingstone, I presume?” the commander stated clearly into a ship-
to-shore radio microphone. The first test would take place on August 27, 1958.
Although no one had a name for it at the time, Operation Argus was the world’s
first test of an electromagnetic pulse bomb, or EMP.

Halfway across the world, in Switzerland, a remarkable series of events was
taking place. It was the height of the summer season, and Ernest O. Lawrence
and his wife, Molly, were attending a party at the historic Parc des Eaux-Vives,
an eighteenth-century mansion on Lake Geneva. Mist rose off the lake, the
weather was magnificent, and from the villa’s terrace where the couple sat
behind protective glass, there were stunning panoramic views. Ernest and Molly
Lawrence dined and watched fireworks. Wine flowed. And Ernest Lawrence was
having a miserable time.

For the first time in the history of nuclear weapons, top scientists from the
United States and the Soviet Union had been meeting here in Geneva, under the
strictest of security provisions, to hash out technical terms so that a nuclear test
suspension could go forward. The Geneva Conference of Experts marked the
ultimate low point in the prolific nuclear weapons career of Ernest Lawrence.
For more than twenty years, Lawrence had been one of the nation’s most vocal
advocates for nuclear weapons development and testing, along with his deputy
Edward Teller. That Eisenhower wanted Lawrence to represent him distressed
Lawrence when he was first asked, and it upset him even more now that he was
attending the conference.

“The President has asked, so I must go!” he told Molly before they left
California. The very thought rendered Lawrence “depressed over the idea,”
according to his biographer Herbert Childs, but still he “felt it was his duty to
accept” and to go to Geneva. The conference lasted all summer, and for
Lawrence the meetings were becoming increasingly stressful. There were so
many important technical aspects to iron out, including ways in which each side
could be certain that the other side would not cheat. For that, Lawrence brought
his Livermore deputy Harold Brown, the young physicist who had taken over
York’s job as chief scientist at Livermore.

Here in Geneva, Brown acted as Lawrence’s technical advisor. In order to
stop testing, both superpowers had to agree to the creation of a network of 170
seismic detection facilities across Europe, Asia, and North America. This
technology effort was being spearheaded by ARPA through its Vela Uniform



program. Technology had advanced to the point where these detection facilities
would soon be able to monitor and sense, with close to 100 percent certainty, any
aboveground nuclear test over 1 kiloton and, with 90 percent certainty, any
underground test over 5 kilotons. Both sides knew that in some situations it was
difficult for detection facilities to tell the difference between an earthquake and
an underground test. These were the kinds of verification details that the experts
were working to hash out.

Ernest Lawrence had been attending meetings by day and social events by
night. The situation was stressful, and now he was exhausted. Lawrence worried
that there was something wrong with his health. He deeply distrusted the
Soviets. Perhaps working with their scientists was making him ill? He had just
returned from a first-class trip across India and Europe, traveling in private
planes and being driven by chauffeurs. He and his family had visited with
statesmen and maharajahs. There, he’d felt fine. Travel always made him feel
better, and Molly suggested a day trip to the ski resort at Chamonix-Mont-Blanc,
in the nearby Alps. Lawrence agreed and off they went, but upon his return,
Lawrence came down with a fever. The next day he was unable to get out of bed.

“He just didn’t seem to get well, though he didn’t seem terribly sick,”
recalled his colleague Robert Bacher, one of three nuclear scientists officially
representing the United States. Fearing her husband had pneumonia, Molly
Lawrence called for a physician. Dr. Bernard Wissmer examined Lawrence and
noted that he “was cheerful and did not seem acutely ill, despite fever.”

Lawrence confided in the Swiss doctor. He suffered from colitis, or
inflammation of the bowels, he said, and he relapsed when he became tense. Dr.
Wissmer gave him a proctoscopic exam and said he was in good health. The
following day Lawrence made some effort to attend the conference, but mostly
he had Harold Brown participate on his behalf. Venturing out of his hotel room,
he collapsed in the hallway. Molly suggested they return home.

“I could never live with myself if I left before this conference was over,”
Lawrence told his wife. Dr. Wissmer prescribed penicillin. Then later that week,
after a lakeside lunch with his translator, the Berkeley professor and Russian
émigré Leonid Tichvinsky, Lawrence decided that he had had enough. “This is
it, we’re going home tonight,” he told his wife.

Arriving back in California, Lawrence checked into a hospital. He never left.
He was given a blood transfusion and was told he needed to have his colon
removed. The thought of never being able to defecate like a healthy human
horrified him, his biographer later revealed. Shortly after the surgery, Lawrence



slipped into a coma. On August 27, he died. He had just turned fifty-seven years
old. The Livermore laboratory would be renamed the Lawrence Livermore
National Laboratory.

Halfway across the world in a far corner of the South Atlantic, outside shipping
lanes and near a dip in the magnetic field, on the same day that Ernest Lawrence
died, the first of the three Argus high-altitude nuclear weapons was detonated.
Argus 1 suffered an errant missile trajectory and missed its target—which was
340 nautical miles above the earth—by more 230 miles. Three days later Argus
2 also failed to reach its desired altitude and exploded roughly 84 nautical miles
above the task force launching area. The last and final test, Argus 3, was the
most precarious, first with a misfire in high winds followed by a nuclear
explosion on September 6, 1958, at an altitude of 115 nautical miles. Operation
Argus proved to be a grand disappointment. The results were nothing close to
what Nicholas Christofilos had predicted and Herb York had hoped for. While
the Christofilos effect did occur, it was limited in intensity and very short-lived.
More nuclear tests were needed. But the moratorium was coming.

In Switzerland, at the Geneva Conference of Experts, the scientists submitted
their final report. Given advances in the technology of detection, American and
Soviet scientists now agreed that it was possible to cease nuclear testing. If one
side cheated, they would be caught. President Eisenhower was delighted. The
very next day he held a press conference to announce that the United States
would halt nuclear testing, starting on October 31, if the Soviets formally agreed
to halt testing as well.

At Livermore laboratory in California, Edward Teller was furious. He had no
intention of giving up nuclear testing without protest. Two days after the death of
his colleague and boss Ernest Lawrence, even before Lawrence was buried,
Teller sent a classified telegram to Brigadier General Alfred Starbird, the defense
official at the Pentagon in charge of nuclear weapons tests. The telegram,
marked “Priority,” had the subject heading “Thoughts in Connection to the Test
Moratorium.”

Teller told Starbird that the test ban was a threat to national security. That it
showed weakness and vulnerability and opened America up to a sneak nuclear
attack. “The purpose [of this telegram] is in part to clarify laboratory plans and
in part to point out dangers in connections with future discussions concerning the
test moratorium,” Teller wrote. “The laboratory must continue research and
development of nuclear weapons,” he wrote, “in order to comply with the



[president’s] directive.” More tests needed to be done in order to make sure that
it was safe to comply. Furthermore, he argued, many of Livermore’s nuclear tests
were not tests per se but rather scientific experiments, as Operation Argus was.

There was a loophole to be explored, Teller suggested. “Explosions below a
kiloton cannot be detected and identified by any of the methods considered
realistic by any of the delegations at the Geneva Conference,” he wrote. The
United States could secretly conduct low-yield tests. Yes, it would be cheating,
but the Russians could not be trusted, and surely they would cheat too.



CHAPTER FIVE

Sixteen Hundred Seconds Until
Doomsday

Eugene McManus, an electronics technician, worked at the top of the world. He

had joined the Air Force, at age seventeen, for adventure and to learn radar
technology, and now here he was four years later working at a classified ARPA-
activated outpost just nine hundred miles from the North Pole. This was the
Ballistic Missile Early Warning System (BMEWS) facility, the world’s first
operational missile-detection radar site, and it was connected directly with the
North American Air Defense Command, or NORAD. McManus and everyone
else who worked here knew the remote, isolated facility as “J-Site.”

“Our job at J-Site amounted to ninety percent boredom and ten percent
panic,” Gene McManus recalls. “The panic was if the power went off or if there
was a missile scare.”

J-Site was part of ARPA’s secretive 474L System Program Office, which was
responsible for developing techniques and equipment to track all objects in space
and any ICBMs that might be coming in over the North Pole. The Air Force ran
the place, and McManus technically worked for RCA, Radio Corporation of
America, under its defense contractor division, RCA Service Company.

The Arctic environment played a role in everything, McManus explains. J-
Site was located thirteen miles from the main Defense Department base in
Thule, Greenland, an area that was landlocked by ice nine months of the year.
For roughly four of those months, the sun never came up over the horizon and
the temperature stayed around -40 degrees Fahrenheit. There was darkness all
day and all night, the black sky interrupted only by the low-rising moon. For the
two hundred people who worked at J-Site each day, the commute was called “the



coldest thirteen miles on wheels.”

The J-site workers—mostly radar technicians and maintenance crews—rode
to the BMEWS site in a twelve-bus convoy that always traveled in tight
formation. If any bus were to fall behind, get stuck, or have engine failure, it
would not take long for the passengers to freeze to death. In a phase-one
blizzard, which was common, bus drivers battled 70-mile-per-hour winds and
maintained visibility of about fifty feet. But if a phase-three blizzard hit, the
worst kind of storm, with winds up to 120 miles per hour, visibility was reduced
to inches, and the road turned into a giant snowdrift. Bus drivers had to slow
down to a treacherous 10-mile-per-hour crawl. Driving slower meant the bus
engine could stall. Driving faster meant the bus driver might drive off the road
into deep snow. One Christmas, Gene McManus and his fellow crewmembers
got caught in a phase-three blizzard, and the commute that normally took thirty
to forty minutes took thirteen hours. “The anemometer [wind meter] at the
BMEWS site pegged at a hundred and sixty-five miles per hour,” McManus
recalls. He and his crew got stranded at J-Site, which was particularly
unfortunate because the Bob Hope USO tour was visiting Thule Air Base that
holiday, and instead of seeing the show live, the stranded J-Site workers had to
listen to the gala over the public address system.

J-Site was a futuristic-looking environment with some of the most modern,
most powerful technical equipment in the world, perched high on a frozen,
treeless bluff overlooking the Wolstenholme Fjord. Four massive radar antennas,
each 165 feet high and 400 hundred feet long, were programmed to track objects
three thousand miles out. When McManus arrived in the spring of 1961, workers
were building the radome, a bright white 150-foot-tall microwave radar dome
that looked like a giant golf ball made of honeycomb pieces in the shape of
pentagons and hexagons bolted together.

In the summer it was beautiful. “We would watch the icebergs calve from the
glaciers, and when the fjord thawed, the water was clear blue,” McManus
remembers. He and other technicians would take summer walks around J-Site.
The landscape was barren above the Arctic Circle, but when the snow melted,
from June to early September the tundra bloomed with moss, cotton, and
poppies. Sometimes you could see arctic foxes and hares if you had sharp eyes.

At J-Site there were nine buildings attached by enclosed roadways, like
tunnels. Because the ground was permanently frozen, nothing was built
underground. J-Site was a self-supporting facility with its own mess hall,
receiving docks, and machine shop—all in support of the computer rooms,



which were the heart of the BMEWS facility. The outpost required 85 megawatts
of electricity “to provide full power to the radar and auxiliary equipment, lights,
and computers,” McManus explains, enough wattage to power about fifteen
thousand U.S. homes. For this, J-Site had its own power source in the oil-fired
turbines on a Navy ship at anchor in the bay. “The heat generated by the power
ship kept the water in the ship’s permanent mooring thawed, even at minus forty
degrees,” says McManus.

It was Gene McManus’s job as an electronics technician to take care of the
cables at J-Site, and these were far from any old cables. “Hundreds of miles of
inch-thick multi-conductor cable carrying control, communication, and radar
receiver information [were] laid perfectly straight in the cable tray, never
crossing over or under another,” McManus recalls. “Each was tied down at
precise intervals, with the knots in the cable ties all facing the same direction.
When the cables had to bend around corners, the radius of the bends of all the
cables in the tray were exactly the same.” Precision was everything. The
information flowing through these cables could start or prevent World War III.

“The ten percent panic part of the job came when something unusual was
happening with the electricity,” says McManus. “Once we had a water leak in
one of the antennae, in one of the waveguides. The power was down for about
fifteen minutes.” It was nerve-racking, but it was nothing compared to what
happened the third day J-Site went into twenty-four-hour operational mode, on
October 5, 1960.

Three thousand miles from J-Site, deep inside Cheyenne Mountain in
Colorado Springs, a clock on the wall read 3:15 p.m. Air Force colonel Robert L.
Gould was sitting in the NORAD War Room when an alarm light flashed red.
NORAD, or North American Air Defense Command, was an organization
created in 1958 by the United States and Canada to defend against a Soviet
attack. The War Room was where military personnel monitored airspace for
ICBMs and incoming Soviet military aircraft. Colonel Gould was facing a
freestanding, twelve-by-twelve-foot transparent plastic display board with a map
of North America and Eurasia drawn on it. Above the map was an alarm-level
indicator made up of five red lights. Nearby, Air Force technicians monitored
information coming in from the BMEWS J-Site at Thule.

Suddenly, the Level Three light flashed. Had the Level One light flashed,
NORAD protocol would have required Colonel Gould to “assemble the battle
staff [and] watch closely.” If the light had flashed on Level Two, Gould would
know “the contact is significant. Be ready to move in seconds.” Instead, the



alarm system sounded at Level Three, which required Gould immediately to
contact the Joint Chiefs of Staff in Washington, the Chiefs of Staff Committee in
Ottawa, and Strategic Air Command (SAC) headquarters in Omaha, Nebraska. A
flashing Level Four was something every individual in the War Room knew
about from training but dreaded ever having to deal with because it meant “You
are apparently under attack.” A Level Four flashing light required an officer to
“bring defense weaponry up, warn SAC to prepare its ICBMs for launching, get
its bombers off the ground and turn loose the airborne alert force.” Level Five
was the endgame. It indicated “it is 99.9 percent certain that you are under
ICBM attack.”

With Level Three flashing, Colonel Gould picked up the telephone in the War
Room. As he waited to connect with NORAD’s commander in chief, Air Force
general Laurence Kuter, the alarm level suddenly went to Level Four, then Level
Five. Gould quickly learned that General Kuter was flying over South Dakota
and could not be reached, so he was instead put in touch with NORAD’s deputy
commander, Air Marshal Charles Roy Slemon, of Canada. By now, also on the
line was NORAD'’s chief of intelligence, Air Force brigadier general Harris B.
Hull.

“Where is Khrushchev?” Air Marshal Slemon asked Brigadier General Hull.

“In New York City,” Hull quickly replied.

This changed everything. There was a moment’s pause.

“Do you have any intelligence indications that would tend to confirm the
radar reports” of an ICBM attack? Slemon asked.

“None, sir,” Hull said.

What was said next remains classified.

To Air Marshal Slemon, it seemed extremely unlikely that the Soviets would
strike North America when Premier Khrushchev was in New York City, at the
United Nations. But Slemon also believed that an attack could not be ruled out
entirely and that it was time to get the BMEWS J-Site on the phone.

The technicians at J-Site, who were manning the IBM 7094 computers that
received data from the radar, analyzed it, and made calculations were seeing very
strange radar returns. A radar echo from an incoming ICBM took one-eighth of a
second to receive. These radar returns were seventy-five seconds long. How
could anything be that far away? But whatever it was that was coming over the
horizon, according to the computers there were literally thousands of them. Here
at J-Site, where environment was everything, someone thought of looking
outside. There, coming up over the horizon, over Norway, was a huge rising



moon.

The BMEWS had not malfunctioned. It was “simply more powerful than
anyone had dreamed,” said a NORAD spokesman after the story broke on
December 7, 1960. The “BMEWS—thought to have a range up to three
thousand miles—had spotted the moon nearly a quarter of a million miles
distant,” explained reporter John Hubbell. The J-Site computers had not been
programmed to read or express that kind of distance and instead “divided three
thousand miles into the precise distance to the moon and reported the distance
left over—twenty-two hundred miles—as range.”

It was a defining moment in the history of weapons development and the
future of man and machine. A computer had reported that a thousand-strong
Soviet ICBM attack was under way. And a human, in this case Air Marshal
Charles Roy Slemon, used his judgment to intervene and to overrule. At J-Site,
the ARPA 474L System Program Office worked with technicians to teach the
BMEWS computers to reject echoes from the moon.

On October 5, 1960, nuclear Armageddon was averted, but the underlying reality
of national defense was that the scientists who had created the hydrogen bomb
had created a weapon against which there was no defense. In ARPA’s first years
as an agency, its single biggest program was Defender, with a mission to
advance antiballistic missile technology and further develop “early warning
systems” like the one at J-Site in Thule. Defender began with a publicly
announced first-year budget of $100 million, roughly half of ARPA’s entire
budget. This figure was misleading, as Herb York explained in now declassified
memos, because it included only research and development costs, not
operational costs. In its first two years alone, the Pentagon spent closer to $900
million on Defender, York said, roughly $7.3 billion in 2015.

The Defender program, also called Ballistic Missile Defense (BMD), was
ARPA’s most important national security program and the one that received the
most press. People wanted to believe that the brilliant scientists who had created
weapons of mass destruction in the first place could create a means to defend
against them, especially now that the Soviets had an arsenal of their own. To
Herb York, the situation was dire, mostly because of the time frame involved.
York ordered ARPA scientists to determine the exact amount of time it would
take for a Soviet ICBM carrying a megaton warhead to travel from a launch pad
in Russia to a target in Washington, D.C.

In a secret dossier, “Assessment of Ballistic Missile Defense Program” (PPD



61-33), obtained through the Freedom of Information Act (FOIA) and not known
to have been reported before, ARPA mathematicians whittled that number down
to an exact figure—a mere 1,600 seconds. It seemed impossibly fast. Just
twenty-six minutes and forty seconds from launch to annihilation.

The ARPA report chronicled the journey of the nuclear-armed ICBM in its
three stages: boost, midcourse, and terminal phase. The initial boost stage took
three hundred seconds—five minutes. This included the time it took for the
rocket to fire up off the launch pad, head skyward, and reach cruising altitude.
The second stage, called midcourse, lasted 1,200 seconds—twenty minutes. This
stage included the time it took for the missile to travel in an arc-like trajectory
over the planet at an altitude of approximately eight hundred miles above sea
level. The final stage was called the terminal stage. It accounted for the last one
hundred seconds of flight—1.6 minutes. This terminal phase began when the
warhead reentered the earth’s atmosphere and ended when it struck its target—an
American city. Sixteen hundred seconds. That was it.

The secret “Assessment of Ballistic Missile Defense” came with a stern
forewarning: “The nuclear-armed ICBM threatens us with annihilation; the
stakes are so high that we must explore every alternative of strengthening our
military posture.” One of the great tragedies, or ironies, here was that defending
against a single ICBM was actually not too difficult a task. According to the
authors of the ARPA report, the Army’s antiballistic missile system, called Nike-
Zeus, gave “high confidence that... targets [i.e., incoming Soviet ICBMs] could
be destroyed.” The problem was numerical, the scientists said. It was the sheer
volume of megaton weapons in existence—with more still being engineered—
that made the situation so hopeless. “The most important limitation of [Nike-
Zeus] is that its firepower will probably not be able to handle the number of
simultaneous targets which can reasonably be expected in an all-out war with the
USSR,” the scientists wrote.

For Herb York, it was time to go back to the Supermen of hard science.
Several of the men from Project 137 had formed a defense consulting group of
their own. They called themselves the Jason scientists.

“I suppose you could say I started Jason,” said Murph Goldberger in a 2013
interview, at the age of ninety-one. The former Manhattan Project member,
former science advisor to President Johnson, former president of the Federation
of American Scientists, and the first American scientist to travel to communist
China on an official government-sponsored science mission, among other
impressive feats, was living with his full faculties intact at a retirement home in



La Jolla, California, called Casa de Mafana, or House of Tomorrow. Eating
Hungarian goulash in a dining room filled with people of a similar age, and with
a commanding view of the vast Pacific, Goldberger explained, “I was Jason’s
first director or president. It was an impressive group. We were scientists
committed to solving defense problems.”

Murph Goldberger had been involved in nuclear physics since he was twenty-
two years old. During World War 11, as a college student and member of the
enlisted reserves, he was called up to the Army’s Special Engineering
Department—the Manhattan Project—after being singled out for his scientific
talent. After the war he earned a Ph.D. in physics under Enrico Fermi, the
scientist who told President Truman that the hydrogen bomb was “an evil thing.”
Murph Goldberger had been a key player in Project 137 at Fort McNair. At the
time he was working as a professor of physics at Princeton University, alongside
John Wheeler, Oskar Morgenstern, and Eugene Wigner. A Life magazine article
about America’s most important scientists carried a photograph of the four
Princeton physicists and described them with a kind of reverence. Scientists in
the 1950s were seen as modern-day wizards, alchemists who could unlock the
secrets of the universe. American scientists could win wars, defeat polio, even
travel to the moon.

After Project 137 ended, Goldberger returned to Princeton, where he soon got
an idea. He wanted to craft a defense consulting group of like-minded
colleagues. Goldberger contacted four friends outside the university enclave,
scientists whose areas of expertise had been entwined since the end of World
War II. Kenneth Watson, a nuclear physicist at the University of California,
Berkeley, and protégé of Edward Teller, had done a postdoctoral fellowship at
the Institute for Advanced Study in Princeton. Keith Brueckner, a physicist,
meteorologist, and former Los Alamos weapons developer, had studied at the
Berkeley Radiation Laboratory with Watson and Goldberger and at the Institute
for Advanced Study alongside John von Neumann. Murray Gell-Mann, the
youngest member, had been a doctoral student of Manhattan Project giant Victor
Weisskopf, and was someone Goldberger considered a prodigy. The four
physicists agreed to start a for-profit defense consulting company together. Their
first idea was to call it Theoretical Physics, Inc. “The idea was that we would not
work simply as consultants; we’d work as a formal group, a little business,”
Keith Brueckner recalled, in a 1986 oral history.

Goldberger decided to run the idea by a fourth colleague and friend, the
physicist Charles H. Townes. Two years earlier Townes had published the first



academic paper on what he called the microwave laser, or maser. In time the
maser would become known as the laser, and it is now considered one of the
most significant inventions of the twentieth century, used widely in both defense
and civilian work. Townes had recently taken a leave of absence from his
position as a professor at Columbia University to serve as vice president of the
Institute for Defense Analyses (IDA), a federally funded research center in
Alexandria, Virginia, that served one customer: the Department of Defense.
Specifically, IDA served the Office of the Secretary of Defense (OSD) and the
Joint Chiefs of Staff (JCS). If another service wanted IDA’s assistance
researching a problem, they had to secure permission from OSD or JCS first. In
the early ARPA years, the salaries of all ARPA directors and program managers
were paid through IDA. Townes thought Goldberger’s idea of a defense
consulting group was excellent, and he suggested that Goldberger speak with
Herb York. Perhaps the Advanced Research Projects Agency would fund the
group itself, Townes said. He offered to find out.

“Townes called back to say [ARPA] loved the idea,” Goldberger
remembered. The scientists, mostly university professors, were free to consult
during the summer, as they had at the war college at Fort McNair. The group
could remain flexible and independent, detached from any Pentagon mindset. To
avoid red tape or bureaucracy, they could be paid through IDA; besides, most of
their work would be classified. IDA would provide the group with an
administrative assistant.

Goldberger and his colleagues got to work creating a list of scientists they felt
would add to their group of defense consultants. They wanted to limit
membership to theoretical physicists, said Goldberger, generalists who had
knowledge in a wide variety of areas and used mathematical models and
abstractions to understand, explain, and predict phenomena in the natural world.
“It was a very elite operation,” recalled Brueckner. “It was an honor to be
asked.” Goldberger remembered that “everyone was excited, full of ideas, and
very patriotic.” Murph Goldberger, Keith Brueckner, Kenneth Watson, and
Murray Gell-Mann drew up a list of their most respected colleagues and asked
them to participate.

The group’s first meeting took place at IDA headquarters in Virginia on
December 17, 1959. George Kistiakowsky, one of President Eisenhower’s
science advisors, led the meeting. Kistiakowsky kept a daily desk diary in which
he recorded his thoughts. “Met at IDA headquarters with the ‘bright young
physicists,” a group assembled by Charles Townes to do imaginative thinking



about military problems,” Kistiakowsky noted that day. “It is a tremendously
bright squad of some 30 people.” After the first meeting Goldberger went home
to Princeton University very excited, he recalled. “We knew the group could
contribute significantly to the problems” of national defense.

Three weeks later, on January 1, 1960, and by ARPA Project Assignment
number 11, the group became an official entity. What to call it, Murph
Goldberger wondered? “The Pentagon had a machine that generated code names
for projects,” he said. Whether the Defense Department naming process was
random or systematic remains a mystery, but the machine decided that this
scientific advisory group was to be called Project Sunrise. Goldberger felt
disappointed. “The name did not fit,” he recalled. That night he shared his
feelings with his wife and fellow scientist, Mildred Goldberger; the couple had
met when they were both working on the Manhattan Project during the war.
“Mildred thought Project Sunrise was a dreadful name,” Goldberger recalled.
This group was going to be doing dynamic problem solving and groundbreaking
consulting work. Project Sunrise sounded sentimental and bland. Goldberger
recalled Mildred picking up a piece of paper on the table in front of her, a
document from IDA. The header included the image of an ancient Greek
Parthenon-style building. Ancient Greece made Mildred Goldberger think about
Jason and the Argonauts, characters from Greek mythology. Jason, the leader of
the Argonauts, is one of history’s great mythological heroes, the archetype of a
man on a quest. The Argonauts were Jason’s band of warriors who accompanied
him on his journey to find the Golden Fleece.

“You should call yourself Jason,” Mildred Goldberger said. Which is how
one of the most secret and esoteric, most powerful and consequential scientific
advisory groups in the history of the U.S. Department of Defense got its name.
Over the course of the next fifty-five years, the Jason group would impact
ARPA, and later DARPA, with greater significance than any other scientific
advisory group. Jason’s first senior advisors were Hans Bethe, George
Kistiakowsky, and Edward Teller.

In April 1960, each member of Jason was granted a clearance of top secret or
above. The Jason scientists’ first official meeting took place in Washington,
D.C., where they were briefed on a set of challenges to consider. Ballistic missile
defense was at the top of the list. The Jasons were briefed on the classified
elements of the Defender program and asked to think outside the boundaries of
possibility that were currently being explored by other scientists.

Two months after their first official briefing, the Jason group held a summer



study at the Lawrence Berkeley National Laboratory in California, formerly
called the Rad Lab. It took place between June 1 and August 15, 1960, and there
were about twenty Jason scientists present. Goldberger recalled that during that
meeting they learned that ARPA wanted them to think about measures and
countermeasures, about offense and defense. The Jason scientists were briefed
on the classified results of Operation Argus and the Christofilos effect. They
were asked to think about new programs to be researched and developed, and
also to imagine the programs that Russian scientists might be working on. The
1960 summer study produced multiple classified reports.

Goldberger described one concept in general terms. It was a variation of the
Christofilos effect. “The idea was proposed to the [Jason] study group that the
enemy could detonate a nuclear weapon high up [in the atmosphere] to confuse
satellite detection.” The Jasons were to think about the creation of an effect
similar to the electromagnetic pulse seen during Argus. One of the Jason
scientists who was present at that meeting, Sidney Drell, tried to explain the
concept in an oral history in 1986. “If you have a high altitude explosion of a
nuclear weapon, and it makes a [cloud] of NO [nitric oxide molecules], would
that cause a big enough cloud to last long enough that we wouldn’t see the
missile attack launch and we wouldn’t get the early warning?” In their first
summer study, the Jason scientists were asked to calculate the size of the cloud,
the amount of nitric oxide in the cloud, and the rate of dispensation in the
atmosphere required to negatively impact the electronics on a nearby U.S.
satellite system. From their calculations, said Goldberger, the Jasons concluded
that the enemy would have to explode “many megaton warheads” to have a
significant effect on the signals, and that this was “impractical.” For ARPA, this
was good news.

These were the kinds of hard science problems the Jasons were excellent at
solving, and ARPA wanted the group to apply this type of “imaginative
thinking” to the Defender conundrum. They came up with a new idea, one that
involved the age-old warfare concept of using decoys—devices meant to distract
or mislead—Iike the mythological Trojan horse. The Jasons suggested the
development of a new technology whereby American ICBM warheads could be
equipped with decoys designed to evade, or trick, the Soviet’s antiballistic
missile defense system. If every U.S. warhead was equipped with five or six
decoys, then the entire U.S. arsenal of ICBMs would have a five or six times
greater chance of getting through to a target in the Soviet Union. The Jasons
called this concept “penetration aids.”



On the basis of the Jason scientists’ work, ARPA created a new program
called PENAIDS, short for penetration aids. PENAIDS suggested the
development of a far more aggressive offensive posture in the MAD dilemma,
the inventing of new ways for U.S. missiles to outfox the Soviets’ ballistic
missile defense. Starting in 1962, PENAIDS proof tests at the missile bases at
White Sands, New Mexico, and at Kwajalein in the Marshall Islands delivered
promising results, which the Jason scientists reviewed. PENAIDS led to another
ARPA study called “Pen X,” which endorsed the engineering of a new kind of
advanced hydrogen bomb warhead called MIRVs, multiple independently
targetable reentry vehicles. Their birth initiated a fierce new competition in the
nuclear arms race as both sides rushed to build more accurate, more powerful,
more deceptive MIRVs. The programs were initially classified, but when they
were made public, MIRVs were vilified as dangerous and destabilizing because
they put a premium on a nuclear first strike.

For their second summer study, in 1961, the Jason scientists met in Maine, on
the Bowdoin College campus. Jack Ruina, the new director of ARPA, called
Charles Townes at IDA to coordinate his attending the summer study. Ruina also
wanted to bring several ARPA program managers along.

“Well, we don’t want anybody from ARPA to attend except you,” Townes
told him.

Ruina was stunned. The Jasons worked for ARPA—and ARPA only. “What
do you mean, we can’t attend?” Ruina said. “We are paying for the whole thing.
You can’t say you’re [going to] have a private meeting when it’s the government
that is paying for it.”

“Sorry, you can’t come to our meetings,” Townes repeated.

“Charlie, you can’t do that,” Ruina told him.

Townes explained to Ruina that this was how the Jason scientific advisory
group worked. The Jasons sought objectivity, and they wanted to remain free
from government bureaucracy and red tape. They did not want Pentagon
interference during any of their summer studies. The Jasons gathered together to
solve problems related to national defense. That was it.

After some back-and-forth, Ruina and Townes reached an agreement of sorts.
As suggested, Jack Ruina, as director of ARPA, could attend a Jason summer
study, alone.

For the Maine summer study, the focus again was on the Defender program.
The Princeton physicist John Wheeler had a summerhouse not far from the
college campus, on a wooded island off the coast called High Island. Wheeler



had the group out to his house for many of the meetings that summer, where the
scientists held clambakes, ate lobsters, and considered another highly classified
program. This one involved the concept of directed energy. “This was very
exotic science,” Ruina recalled. Directed energy beams come in two forms: light,
which involves lasers, and charged particles, which involve electrons or protons.
“Particle beam weapons [are] esoteric weapons systems,” Ruina explained. They
come with a “Buck Rogers death ray image,” noted an early ARPA summary,
because they “work at the speed of light and involve instantaneous kill.”

The Jason scientists wondered if an incoming ICBM could be shot down by a
directed energy beam. The conundrum, according to Ruina, “was whether you
can use a particle beam, earth-based, to form a beam through the atmosphere and
destroy an incoming warhead.” The concept’s originator was Nick Christofilos;
he had first presented the idea during Project 137, Goldberger recalled. Scientists
at Livermore laboratory had already conducted earlier proof test experiments
under the code name Seesaw. The classified results were shared with the Jason
scientists, who were impressed. Directed energy weapons were well worth
researching and developing, they decided, and ARPA moved forward with
Project Seesaw—its first directed energy weapons program. Goldberger recalled
the program being so highly classified that not even all of the Jasons were
cleared for future work on it.

“Seesaw was a sensitive, limited-access project which deserves mention in
the ARPA history as the most enduring specific project ever supported by the
agency,” an agency review stated. ARPA’s mission was and remains getting
programs up and running, then transferring them over to the military services or
other government agencies for field use. Project Seesaw remained in
development at ARPA for fifteen long years. Then in 1974 it was transferred to
the Atomic Energy Commission. Some unclassified summaries have been
released. Over the next fifty-five years, ARPA’s directed energy weapons
programs would develop and grow. The majority of them remain highly
classified.

“Directed energy is the weapon of the future,” said retired four-star general
Paul F. Gorman in a 2014 interview for this book. “But that is a sensitive area
and we can’t get into that.”



CHAPTER SIX

Psychological Operations

A handsome dark-haired war hero named William H. Godel was commanding

the attention of a crowd of reporters outside Vandenberg Air Force Base in
California. It was June 3, 1959. Godel wore the wire-rimmed glasses of an
intellectual and walked with the slight limp of a Marine wounded in battle, in his
case the hellhole of Guadalcanal. As director of policy and planning for the
Advanced Research Projects Agency, Godel had a few facts to share with the
press corps about America’s tiniest space pioneers, four black mice. Not far
away from where Godel was standing at the podium, a seventy-eight-foot Thor
Agena A rocket, carrying the Discoverer III life-sustaining satellite, pointed
upwards at the sky. The four black mice were inside the rocket’s nosecone. They
were about to be shot into space.

The mice, Godel announced, were “happy and healthy.” They were all males
and were about two months old. These were not “ordinary mice” but members of
the C-57 strain, making them “the best specimens of a special strain of hardy
laboratory animals, selected and trained specifically for their road trip into space
and planned return to earth.” They had been selected, at random, from a pool of
sixty similarly trained mice. Their mouse capsule, roughly two feet long and two
feet wide, was air-conditioned and soundproof. They had a food supply of
unsalted ground peanuts, orange juice, and oatmeal. Each rodent had a tiny
instrument pack on its back containing mini-transmitters that would record its
heartbeat, pulse, and body temperature and then send that information back to
Air Force veterinarians on the ground.

Godel cautioned people to be realistic about the fate of the mice. Most likely
they would not return to earth alive, he said. The chances that the mice
astronauts would live through the journey were roughly one in seven hundred.



“We don’t want to humanize them in any way,” said a colleague of Godel’s,
an Air Force officer. The mice were purposely unnamed because “it would just
make it worse for those people who have tender feelings about these things.”

So much rested on the success of the mission. The space race was about
creating ICBMs capable of annihilating the other side, but it was also a
psychological race, about humans and science and who was best. Both the
United States and the Soviet Union had succeeded in getting animals into space,
but neither side had been able to launch living beings into space with enough
acceleration to escape the earth’s gravity and achieve orbital motion, that
mysterious balancing point somewhere between gravity’s pull on the satellite
and a satellite’s inherent inertia. The satellite had to reach an altitude of 150
miles above the earth’s surface while traveling at a speed of about 17,000 miles
per hour. Too slow and the satellite would fall back to earth; too fast and it would
disappear into deep space. The plan was for the Discoverer III life-sustaining
satellite to achieve orbit, circle the earth seventeen times, then return back to
earth with the mice, ideally, alive. The Navy had been rehearsing “a dramatic
rescue effort” to retrieve the capsule once it landed in the ocean.

In the Cold War space race, each side sought to be the first nation to achieve
specific scientific milestones. Getting mice into orbit was a big one. The
Discoverer program was, as a ‘“satellite technology effort,” a scientific
experiment that would eventually allow humans to travel into space. That was all
true, but there was another side. Discoverer III was a highly classified spying
mission, a cover for America’s first space-based satellite reconnaissance
program, called Corona. The CIA had done the heavy lifting in Corona’s early
years, with the support of the U.S. Air Force. ARPA had inherited the program
from the Air Force in 1958. The mission of Corona was to photograph the Soviet
Union from space so that the United States could better understand Soviet
military hardware on the ground. Corona would remain one of America’s most
closely guarded secrets, and would stay classified for thirty-six years, until
February 1995. Like the U-2 spy plane, also a highly classified CIA program,
this was where technology, espionage, and the quest for military superiority
fused.

It was ARPA’s job to put satellites in space for intelligence-gathering
purposes, and William Godel oversaw these early programs. Satellite technology
gave birth to a whole new world of intelligence-collection disciplines, including
IMINT, or imagery intelligence (like Corona); SIGINT, signals intelligence;
GEOINT, geospatial intelligence; and MASINT, measurement and signature



intelligence. Some of ARPA’s most successful early satellite programs included
SAMOS  (signals intelligence)) = GEODESY  (mapping), @ NOTUS
(communications), TRANSIT (navigation), and MIDAS (early warning). Most
of these programs were highly classified, while others, like TIROS, the
Television-Infrared Observation Satellite Program, amazed and informed the
general public in remarkable ways.

TIROS was the world’s first true weather satellite. ARPA had inherited much
of the technology from an Army program called JANUS. The TIROS satellite, a
first-generation remote-sensing instrument, was developed by RCA. It weighed
270 pounds and contained a television system that transmitted images of the
earth’s weather—most notably its cloud cover—from a 450-mile altitude orbit
back to a ground station at Fort Monmouth, New Jersey. The first launch took
place on April 1, 1960; by then the program had been transferred to the newly
created National Aeronautics and Space Administration, or NASA. In its
seventy-six-day life, TIROS transmitted 22,952 images back to earth. Every
image was revolutionary. The spiral banded structure of oceanic storms, the
vastness of mountain-wave cloud structures, the unexpected rapid changes in
cloud patterns—none of this had been seen before. Technology offered a view of
the planet previously beyond human comprehension, a new and spectacular
perspective on Mother Earth. Before TIROS it was unknown.

The first set of photographs were pictures of cloud formations along the St.
Lawrence River, over the Baja Peninsula, and across Egypt near the Red Sea.
They were so magnificent that the director of NASA personally delivered them
to President Eisenhower for him to see. The president called a press conference
and shared details of the breathtaking photographs with the American public.
The New York Times ran a four-column page-one article about TIROS. The very
notion that it was now possible to see photographs of a storm front out at sea,
before it hit land, inspired awe, if not disbelief, in millions of people. The
photographs were marvels of modern science. National Geographic dedicated a
large portion of its August 1960 issue to the seminal images.

To William Godel, satellites provided access to legions of foreign
intelligence. Hired just weeks after ARPA’s creation, Godel held the second-
most-important job after Herb York. His nebulous title, originally director of
foreign developments, then director of policy and planning, purposely concealed
the classified nature of Godel’s work. Godel was in charge of ARPA’s
psychological warfare programs as well as its overseas research programs, both
of which would intensify during the Vietham War. When Godel departed the



agency under FBI investigation for financial misconduct in 1964, he left behind
the most controversial and most toxic legacy in the agency’s fifty-seven-year
history. Notably, his presence at ARPA has been largely erased from the official
record. “The Pentagon library has no information about him in our collection,”
confirmed Pentagon librarian Myron “Mike” Hanson in 2013. Declassified files
located at the National Archives and other documents obtained through the
Freedom of Information Act reveal a story of intrigue.

William Godel began his career in espionage. By the time of the Discoverer
IIT launch of the four black mice, Godel had more than a decade of experience
working with and among spies. He moved back and forth between military
intelligence and civilian intelligence, between the CIA and the Pentagon, with
great self-confidence and aplomb. From his earliest beginnings as a Marine
Corps intelligence officer until he began working for ARPA in February 1958,
Godel had already forged a brilliant record in the uppermost echelons of the U.S.
intelligence community. He was intensely patriotic, physically brave, and
intellectually bold. He joined the Marine Corps in 1940, at the age of nineteen,
and one month after turning twenty-one he fought at Guadalcanal, the remote
jungle-covered island in the Pacific where Allied forces won their first major
offensive against the Empire of Japan. At Guadalcanal, Godel was shot in the leg
and suffered a near-fatal injury that left him with a leg brace and a limp.

After the war, Godel worked at the Pentagon, in military intelligence. His
boss was Major General Graves B. Erskine, a hard-charging war hero who had
already fought in both world wars. In World War II, the forty-seven-year-old
General Erskine led the Third Marine Division in the battle for Iwo Jima. In the
spring of 1950, Godel was chosen by General Erskine to accompany him on an
elite mission to Southeast Asia, a mission that would profoundly affect how
William Godel saw the world and how he would do his job at the Pentagon over
the next fourteen years.

On its face, the mission to Southeast Asia in July 1950, led by Erskine and
the diplomat John F. Melby, was a joint State Department—Defense Department
diplomatic effort to determine the long-range nature of American objectives in
the region. Its real purpose, classified secret, was to examine how communist-
backed fighters, also called insurgents or guerrillas, were resisting and
undermining French colonial rule in Viethnam. When the Melby-Erskine team
arrived in Vietnam, French military officers handed General Erskine and his
associates five thousand pages of reports to read. Erskine found the request
ridiculous.



The French “haven’t won a war since Napoleon,” he told Godel and the team.
“Why listen to a bunch of second raters when they are losing this war?” Instead,
General Erskine told his team to go out into the field with South Vietnamese
army units of the French Expeditionary Corps and make military intelligence
assessments of their own. For several weeks the Erskine team accompanied the
soldiers on tours of military installations, including forays into Vietnam’s
neighbors Laos and Cambodia. One night the Erskine group accompanied a
South Vietnamese army unit on a nighttime ambush of a camp of communist
insurgents. The French ordered the South Vietnamese unit to capture the
communist soldiers, called Viet Minh, and bring them back to French
Expeditionary Corps headquarters for interrogation. The French believed that the
Viet Minh soldiers had information that could help them gain a strategic edge.

The ambush was a success but the mission was a failure. In an after-action
report, Godel’s colleague Captain Nick Thorpe explained why. “The Vietnamese
refused to bring back heads with bodies still attached to them,” Thorpe wrote. To
Godel, the ramifications were profound. The French wanted the soldiers’ minds;
the South Vietnamese brought them heads. French commanders wanted
intelligence; South Vietnamese soldiers wanted revenge.

The way Godel saw it, the French colonialists were trying to fight the Viet
Minh guerrillas according to colonial rules of war. But the South Vietnamese,
who were receiving weapons and training from the French forces, were actually
fighting a different kind of war, based on different rules. Guerrilla warfare was
irrational. It was asymmetrical. It was about cutting off the enemy’s head to send
a message back home. When, in the spring of 1950, William Godel witnessed
guerrilla warfare firsthand in Vietnam, it shifted his perspective on how the
United States would need to fight future wars. Guerrilla warfare involved
psychological warfare. To Godel, it was a necessary component for a win.

Halfway across the world in Korea, during some of the heaviest fighting of the
Korean War, a most unusual element of ARPA’s psychological warfare programs
found its origins near a hilltop called Outpost Bunker Hill. It was the fall of 1952
on the western front, and soldiers with the First Marine Division were freezing
and tired in their rat-infested trenches. For months the Marines had been battling
the enemy here for control of area hills. Once a hilltop was conquered, the
Marines would dig in and build bunkers and trenches with their shovels.
Sometimes they could rest.

The Korean War, like so many wars, began as a civil war between the North



and the South. In June 1950 the conflict became international when the United
Nations joined the war to support the South, and the People’s Republic of China
joined the war to support the North. The international war began as a mobile
campaign, with UN forces led by an American, General Douglas MacArthur.
The initial ground assault was supported by U.S. airpower. But after more than
two years of battle, by the fall of 1952 the conflict had devolved into trench
warfare, the old-fashioned, grueling style of warfare that defined World War 1
and had come to symbolize stalemate.

“We hated to dig,” recalled A. Robert Abboud, First Marine Division
Company commander at Outpost Bunker Hill. “The Chinese were wonderful
diggers. They had tunnels they could drive trucks through,” said Abboud. “We
couldn’t get to them with our air power because they were underground all the
time.”

Yet these tunnels were a lifeline for the Marines at Outpost Bunker Hill. And
so with their shovels they dug and dug, creating a labyrinth of trenches and
tunnels that provided them with some degree of safety from enemy attack. “We
had lumber, really six-by-sixes... in the trenches,” explained Abboud, “that we’d
set up and then we’d put a roof of lumber on top and sand bags on top of that.”
In this manner, the Marines created firing positions along a number of the
topographical crests. Individual men maintained guard over their own sliver of
the hill. “You had to make sure that there was integrity, that nobody came in and
infiltrated your area,” said Abboud. The Marines relied on one another.

It was tough and brutal work, keeping enemy infiltrators at bay. The weather
was hellish and cold. It snowed much of the time, and there were rats running
around the trenches. Late at night the youngest soldiers, whom Abboud called
“just kids with bayonets,” got sent out into the darkness, down the hill and into
the rice paddies on patrol. Their job was to poke their bayonets around on the
ground in an effort to locate Chinese land mines. Other times, more senior
officers led dangerous patrols to check the integrity of the perimeter wire.
Abboud himself went so many times he lost track of the number. Sometimes his
deputy went, a young machine gun officer whose safety Abboud felt particularly
responsible for, and whose name was Allen Macy Dulles. The young soldier’s
father, Allen Welsh Dulles, was the deputy director of the CIA.

It was also personal. Abboud and the younger Dulles had known each other
since they were boys. “I’d known Allen because he’d gone to Exeter and he was
on the debating team,” Abboud recalled. “I was on the debating [team] at
Roxbury Latin,” the venerable Boston day school. The two boys became friends,



sharing a similar passion for antiquity and a desire to study ancient Greece. Both
did; Allen Macy Dulles studied classics at Princeton, Abboud at Harvard. Now
here they were in Korea, together serving as Marines. Despite his being the son
of the deputy director of the CIA, Allen Dulles sought no special treatment in
Korea. He insisted on taking his equal share of the dangerous night patrols, said
Robert Abboud.

While both men came from privilege, Dulles came from extraordinary
privilege. In addition to his father’s powerful position at the CIA, his uncle John
Foster Dulles was about to become U.S. secretary of state. From his knowledge
of classics, Abboud knew that the history of warfare—from Carthage to the
present time—was riddled with stories of princes being captured by enemy
forces only to be used as bargaining chips. These stories almost always had a
tragic end. The thought of the young Allen Macy Dulles being captured and
taken prisoner of war by the Chinese communists worried Abboud. Sometimes it
kept him up at night.

Still, “we took turns going out there to the front lines,” Abboud recalled. On
occasion, Abboud suggested maybe it wasn’t a good idea. “If I said, ‘Allen, I
can’t send you out there. Your father is [deputy] head of the CIA. What happens
if you get captured?’ He’d say, ‘I’'m a Marine Corps officer and it’s my turn to go
out there. I’'m going to go.’”

Which is exactly what Allen Macy Dulles did one fateful night in November
1952.

“For God’s sake don’t get hurt!” Abboud called after his friend.

Dulles made his way out of the bunker. Abboud watched him climb over the
sandbags and head down the steep slope of the hill, then listened on the
communications system.

“I’m on the radio and I’m listening and my heart’s in my throat,” Abboud
remembered. “God, don’t let anything happen here,” he prayed.

Dulles walked down the slope a good distance until he came to where the
Marines had constructed a simple barbed-wire fence. The enemy had cut the
concertina wire there. He pulled a tool from his pocket and began making
repairs. Suddenly the area was consumed by a loud and deafening noise. The
enemy was launching a mortar attack.

“Lieutenant Dulles has been hit!” cried a voice over the radio.

Robert Abboud summoned four Marines and a stretcher. The team ran out of
the bunker, down the hill, and into the open terrain in search of Dulles. They
discovered him not far from the fence, lying on the ground.



“We found him,” Abboud recalled. The situation was grim. Dulles’s helmet
had been knocked off his head. Blood and shrapnel covered the ground. He was
unconscious. A low pulse. Abboud picked his friend’s helmet up off the ground.

“There was a lot of his head in the helmet,” Abboud said.

The team lay Dulles on the stretcher and ran back to the bunker with what
was left of him. When a rescue chopper finally arrived, they loaded Dulles
inside. Abboud remembered watching the Sikorsky fly away. News reached
Washington, D.C., fast.

“Marine Lieutenant Allen Macy Dulles, son of the deputy director of the
Central Intelligence Agency, has been critically wounded in Korea,” the
Associated Press reported the following day. The helicopter took Dulles to the
hospital ship USS Consolation, anchored off the coast of Korea. There he
remained, unconscious but with signs of life. He was twenty-two years old.

“He was unconscious for three weeks, maybe a month,” recalled his sister
Joan Dulles Talley at age ninety, in 2014. “Initially there was no cognition. No
response to people or to environmental stimulus. Then, slowly, he came back. He
reemerged. Doctors told us there would be no hearing in one ear but he could
speak, just like someone who was normal. At first there was hope. Allen seemed
normal when we took him home. But as month after month passed, he was not
able to make a life for himself. Then we realized what had been injured was his
mind.”

Dulles had suffered a catastrophic traumatic brain injury. The promising
young scholar, brave Marine, and son of the deputy director of the CIA was, in
the words of his sister, “caught between worlds. It was as if he were trapped in a
faraway place,” Talley continued. “Allen was there, but not really there. It was
so terribly tragic. He was so young. He was someone who had been so gifted in
the mind. Like so many young soldiers he had everything ahead of him, and
then... no more.”

In November 1952 the human brain was uncharted territory. Cognitive
science, the study of the mind and its processes, was still in its dark ages.
Neuroscience, as an interdisciplinary field that now includes biology, chemistry,
genetics, and computer science, did not yet exist. Not for another three months
would James D. Watson and Francis H. C. Crick announce that they had
determined the structure of DNA, the molecule that carries genes. Advanced
computers that can image the human brain and produce high-resolution scans
had not yet been developed. Lobotomies—a neurosurgical procedure that
removes part of the brain’s frontal lobes—were still being performed in U.S.



hospitals as a means to treat psychiatric illness. Brain science was as mysterious
in 1952 as was the center of the earth or the surface of the moon. Like a man lost
in space, Allen Macy Dulles had very little hope of ever returning fully to this
world.

A few weeks after Allen Macy Dulles was transported back to the United
States, in January 1953, his father, Allen W. Dulles, was chosen by President
Eisenhower to be the director of the CIA. Already Dulles had decided he would
do everything in his power to help his brain-injured son. Most notably, he hired a
top brain specialist named Dr. Harold G. Wolff, a world-renowned neurologist
and director of the New York Hospital-Cornell Medical Center. In addition to
being the world’s authority on migraine research, Dr. Wolff was a pioneer in the
study of general brain behavior, with a specialty in psychosomatic illness, or
mental illness, which in 1953 did not mean all that much. Dr. Wolff, on the
surface, was a man of distinction. Privately he was a dark, shadowy figure,
though this would take decades to be known. After graduating from Harvard
Medical School in 1923, Wolff traveled to Europe to study neuropathology, or
diseases of the nervous system, in Austria. Next he traveled farther east, to
Leningrad, where he worked under Ivan Pavlov, the famous Russian physiologist
known for his discovery of classical conditioning, the idea that human behavior
could be strengthened or weakened though punishment and reward. (Pavlov won
the Nobel Prize in medicine in 1904 and will forever be remembered for his
famous dog.)

When Lieutenant Allen Macy Dulles came back from Korea with his brain
injury, CIA director Allen Welsh Dulles contacted Wolff in New York City,
hoping Wolff could help his son get well. Dr. Wolff said he would be happy to
see what he could do. But the following month a national security crisis gripped
the nation, and Allen Dulles was pulled away. On February 23, 1953, a U.S.
Marine colonel named Frank S. Schwable appeared on TV as a prisoner of war
of the North Koreans. Schwable, a member of the U.S. First Marine Air Wing,
had been shot down on a combat mission over North Korea seven months earlier,
in July 1952. Now, in a six-thousand-word statement broadcast on Chinese radio,
Colonel Schwable shocked the world with a startling confession.

Colonel Schwable said that he had been given detailed orders by his superior
officers to participate in “various elements of bacteriological warfare.” Schwable
cited specific “field tests” which he claimed had already taken place and said
that military commanders had discussed with him their plans for using biological
weapons against North Korean civilians in “regular combat operations.”



Schwable named names, described meetings, and discussed strategy. Everything
Schwable said, if true, violated the Geneva Conventions. General Mark W.
Clark, UN Supreme Commander in Korea, immediately denounced the germ
warfare charges, declaring them fabrications, but at the Pentagon, officials were
aware how quickly such a narrative could spin out of control.

At the Pentagon, the man tasked with handling the situation was William
Godel, now deputy director of the Psychological Strategy Board (PSB). The PSB
coordinated psychological warfare operations between the Department of
Defense and the CIA. In response to the Colonel Schwable affair, Godel
convened an emergency meeting of the PSB. This was psychological warfare of
the worst order, Godel declared; declassified minutes of the emergency PSB
meeting indicate that its members agreed. The position of the U.S. government
was then, and is now, that it never engaged in biological warfare in Korea. So
how should the United States respond?

Secretary of Defense Charles Wilson suggested an “all out campaign to
smear the Koreans.” He wanted the Pentagon to accuse the communists of “a
new form of war crime, and a new form of refinement in atrocity techniques;
namely mind murder, or menticide.” The CIA thought this was a bad idea.
“Menticide” was too powerful a word, Director Dulles cautioned, and it
conceded too much power to the communists. But time was critical, and the
Pentagon had to respond. The members of the PSB agreed to a watered-down
version of Secretary Wilson’s suggestion. Hours later, the Department of
Defense issued a statement calling Colonel Schwable’s action the result of the
“mind-annihilating methods of these Communists in extorting whatever words
they want.” Defense Department officials had a very specific name for what the
communists were doing to our soldiers, a word recommended by the CIA. The
communists were “brainwashing” American soldiers, the Pentagon said.

It was a CIA move that was three years in the making. In fact, the word
“brainwashing” had entered the English lexicon in September 1950, courtesy of
the CIA, when an article written by a reporter named Edward Hunter appeared in
a Miami newspaper, the News. “Brain-Washing Tactics Force Chinese into
Ranks of Communist Party,” the headline read. Although Hunter had been a
journalist for decades, he also worked for the CIA. He’d been hired by the
agency on a contract basis to disseminate brainwashing stories through the
mainstream press. “Brain-washing,” wrote Hunter, was a devious new tool being
used by the communists to strip a man of his humanity and “turn him into a
robot or a slave.” The very concept grabbed Americans by the throat. The notion



of government mind-control programs had been a mainstay of dystopian science-
fiction novels for decades, from Yevgeny Zamyatin’s 1921 classic We to Aldous
Huxley’s 1932 best-seller Brave New World. But that was science fiction. This
was real, Hunter wrote. To be incinerated in a nuclear bomb attack was an ever-
present Cold War threat, but it was also an abstraction, difficult to conceptualize
on an individual scale. In 1950, the idea of being brainwashed, as if controlled
by an evil wizard’s spell—that was somehow much easier to relate to.
Brainwashing terrified people, and they wanted to know more.

Edward Hunter wrote article after article on the subject, expanding his stories
into a book. The communists, he declared, had developed tactics “to put a man’s
mind into a fog so that he will mistake what is true for what is untrue, what is
right for what is wrong.” Brainwashing could turn a man into an amnesiac who
could “not remember wrong from right.” Memories could be implanted in a
brainwashed man whereby he would “come to believe what did not happen
actually had happened, until he ultimately becomes a robot for the Communist
manipulator,” Hunter warned.

In the September 1950 Miami News article, Hunter claimed to have
information proving that the Chinese had created “brainwashing panels” of
experts who used drugs, hypnosis, and other sinister means that could render a
man “a demon [or] a puppet.” The goal of the communists, said Hunter, was to
conquer America by conquering its citizens—one at a time. In a follow-up book
on the subject, Hunter explained the science behind the “mind atrocities called
brainwashing.” Through conditioning, the communists intended to change
human nature. To turn men into ants. “What the totalitarian state strives for is the
insectivization of human beings,” Hunter declared. “Brain changing is the
culmination of this whole evil process,” he said. “The brain created science and
now will be subordinate to it.” Even Congress invited Hunter to testify before
the Committee on Un-American Activities, in a session discussing “Communist
Psychological Warfare (Brainwashing).” He was presented as an author and a
foreign correspondent, with no mention of his role as a CIA operative.

Psychologists across America echoed Hunter’s thinking, adding to the
growing fear of mind control. In an article for the New York Times Magazine, the
renowned psychologist and former prisoner of the Nazis Joost A. M. Meerloo
agreed that brainwashing was real and possible. “The totalitarians have misused
the knowledge of how the mind works for their own purposes,” Meerloo wrote.

With all this focus on brainwashing and its evil power, starting with Hunter’s
first mention of the concept in the fall of 1950, it is surprising how quickly the



story of the brainwashed Marine colonel Frank S. Schwable in the winter of
1953 went away. At first the situation garnered considerable press, but then
diffused. This was largely due to the behind-the-scenes efforts of William Godel.
Godel had been assigned to act as liaison between the Pentagon and the
government of North Korea in an effort to get Schwable and thousands of other
Korean War POWs released. The documents at the National Archives are limited
in number, and many remain classified, but what surfaces is the notion that
William Godel was extremely effective at his job. By the late summer of 1953,
the majority of the captured pilots had been returned. Many of them appeared on
television and explained what had been done to them, that they had been tortured
into making false confessions. A solid narrative emerged. The evil communists
had tried to “brainwash” the Americans, with emphasis on the word “tried,” and
failed. Schwable recanted everything he had said and was awarded the Legion of
Merit. The American public welcomed this idea with open arms; in his
constitution and character, the American serviceman was stronger than and
superior to the communist brainwashers.

As for Allen Macy Dulles, he was not getting any better. The brain injury had
damaged his prefrontal cortex, leaving him with permanent short-term amnesia,
also called anterograde amnesia. He had lost the ability to transfer new
information from his short-term memory to his long-term memory. He knew
who he was, but he could not remember things like where he was. Or what day it
was. Or what he had done twenty minutes before.

“He was present, one hundred percent present, in the moment,” his sister
Joan Talley said. “But he could not hang on to anything that was happening
anymore. He could remember everything about his life up to the war, up to the
injury. Then nothing.” His days at Exeter, when he was a teenager, were his
fondest memories, all sharp. He retained much knowledge of the classics, and of
ancient Greek warfare, which he had studied at Princeton. He could recall
training with the Marines, but from the moment of the injury, it was all darkness.
Just a blank page. “You would talk to him, and ten minutes later he would not
remember anything that you had just said,” Joan Talley recalled. “Poor Allen
began to act paranoid.” Conspiratorial thinking gripped his mind. It was the fault
of the Nazis, he claimed. The fault of the Jews. His father was not his father. His
father was a Nazi spy. “The psychiatrists tried to say it was mental illness. That
Allen was suffering from schizophrenia. That was the new diagnosis back then.
Blame everything on schizophrenia.”



The ambitious Dr. Harold Wolff could not help Allen Macy Dulles, nor could
any of the other doctors hired by his father. He was moved into a mental
institution, called the Chestnut Lodge, in Rockville, Maryland. This was the
infamous locale where the CIA sent officers who experienced mental
breakdowns. How much doctoring went on at the Chestnut Lodge remains the
subject of debate, but the facility offered safety, security, and privacy. Joan
Talley visited her brother regularly, though it pained her to see him locked up
there.

“Allen was suffering from a terrible brain injury,” she said. “Of course he
wasn’t crazy.... Allen had been absolutely brilliant before the brain injury,
before the war. It was as if somewhere down inside he knew that he was [once]
very intelligent but that he wasn’t anymore. It drove him mad. That his brilliance
in life was over. That there would be brilliance no more.” Allen Macy Dulles
was shuffled around from one mental hospital to another. Eventually he was sent
overseas, to a lakeside sanatorium in Switzerland, where he returned to a prewar
life of anonymity. Joan moved to Zurich, to study psychology. She visited her
brother every week.

Dr. Harold Wolff did not disappear. He had become friendly with CIA
director Dulles while treating his amnesiac son. Now Dr. Wolff had a bold
proposal for the CIA. A research project in a similar field. What, really, was
brainwashing other than an attempt to make a man forget things he once held
dear? Wolff believed this was rich territory to mine. The brainwashing crisis
with the Korean War POWs had passed, but there was much to learn from
brainwashing techniques. What if a man really could be transformed into an ant,
a robot, or a slave? What if he could be made to forget things? This could be a
major tool in psychological warfare operations. The CIA was interested, and so
was William Godel.

In late 1953 Dr. Wolff secured a CIA contract to explore brainwashing
techniques, together with Dr. Lawrence Hinkle, his partner at the Cornell
University Medical College in New York City. Their classified report, which
took more than two years to complete, would become the definitive study on
communist brainwashing techniques. From there, the work expanded. Soon the
two doctors had their own CIA-funded program to carry out experiments in
behavior modification and mind control. It was called the Society for the
Investigation of Human Ecology. One of their jobs was to conduct a study on the
soldiers who had become POWs during the Korean War. This work would later
be revisited by the CIA and DARPA starting in 2005.



At the Pentagon, having so adroitly dealt with the POW brainwashing
scandal, William Godel was elevated to an even more powerful position. Starting
in 1953, he served as deputy director of the Office of Special Operations, an
office inside the Office of the Secretary of Defense. Godel’s boss was General
Graves B. Erskine. Godel acted as liaison between the Pentagon and the CIA and
NSA. So trusted was William Godel that during important meetings he would
sometimes serve as an alternate for the deputy secretary of defense. In
declassified State Department memos, Godel was praised as an “expert from
DoD on techniques and practices of psychological warfare.” He worked on many
different classified programs in the years from 1955 to 1957 and left a footprint
around the world. As part of the Joint Intelligence Group, he was in charge of
“collecting, evaluating and disseminating intelligence in support of activities
involving the recovery of U.S. nationals held prisoner in Communist countries
around the globe.” He served as deputy director of the Office of Special
Operations, Department of the Navy, and was in charge of the classified
elements of the Navy’s mission to map Antarctica. In March 1956, a five-mile-
wide ice shelf off the coast of Queen Maud Land, Antarctica, was named after
him, the Godel Iceport. But his true passion was counterinsurgency.

In 1957 Godel traveled around the country, giving lectures at war colleges to
promote the idea that the United States would sooner or later have to fight wars
in remote places like Vietnam. In many ways, Godel would say to his military-
member audiences, America was already fighting these wars, just not out in the
open. In his lectures he would remark that by the time of the French defeat at
Dien Bien Phu, the U.S. had “been paying eighty percent of the bill.” Godel
believed that America had “to learn to fight a war that doesn’t have nuclear
weapons, doesn’t have the North German Plain, and doesn’t necessarily involve
Americans.”

Godel believed he knew what the future of warfare would look like. How its
fighters would act. They would use irregular warfare tactics, like the ambushes
and beheadings he had witnessed in Vietnam. America’s future wars would not
be fought by men wearing U.S. Army uniforms, Godel said. They would be
fought by local fighters who had been trained by U.S. forces, with U.S. tactics
and know-how, and carrying U.S. weapons. The way Godel saw it, the Pentagon
needed to develop advanced weaponry, based on technology that was not just
nuclear technology, but that could deal with this coming threat. Godel
formulated a theory, something he proudly called his “bold summation.”
Insurgents might have superior discipline, organization, and motivation, he said.



But science and technology could give “our” side the leading edge.

In February 1958, William Godel was hired on in a key position at the newly
formed Advanced Research Projects Agency. It was Godel’s role as director of
the Office of Foreign Developments to handle what would be ARPA’s covert
military operations overseas. For Godel, his experience in Vietnam back in 1950
left him convinced that if America was going to defeat the global spread of
communism, it needed to wage a new kind of warfare called counterinsurgency
warfare, or COIN. Godel was now in a position to create and implement the very
programs he had been telling war college audiences across the country needed to
be created. Through inserting a U.S. military presence into foreign lands
threatened by communism—through advanced science and technology—
democracy would prevail and communism would fail. This quest would quickly
become Godel’s obsession.

In 1959 ARPA’s Office of Foreign Developments was renamed the Policy
and Planning Division. Godel retained the position of director. Herb York moved
from chief scientist at ARPA to the director of the Defense Department of
Research and Engineering, or DDR&E, with all ARPA program managers still
reporting to him. Herb York and William Godel shared a similar view: the
United States must aggressively seek out potential research and development
capabilities to assist anticommunist struggles in foreign countries by using
cutting-edge technology, most of which did not yet exist. In early 1960, York
authorized a lengthy trip for Godel and for York’s new deputy director, John
Macauley. The two men were to travel through Asia and Australia to set up
foreign technology—based operations there. Godel still acted as ARPA liaison to
the NSA and CIA.

Godel traveled to a remote area in South Australia called Woomera. Here the
Defense Department was building the largest overland missile range outside the
Soviet Union. The site was critical to ARPA’s Defender program. Next he went
to Southeast Asia, where he made a general assessment of the communist
insurgency that was continuing to escalate there, most notably in Vietnam. Upon
his return to the United States, Godel outlined his observations in a memo. In
1960 the South Vietnamese army had 150,000 men, making them far superior,
numerically, to what was estimated to be an insurgent fighting force of between
only three thousand to five thousand communists, the Viet Minh or Vietcong.
And yet the South was unable to control this insurgency, which was growing at
an accelerating rate. South Vietnamese president Ngo Dinh Diem’s “congenitally
trained, conventionally organized and congenitally equipped military



organizations are incapable of employment in anti-guerrilla operations,” Godel
wrote.

For the secretary of defense William Godel prepared lengthy memos on the
unique nature of the insurgency, singling out the growing communist-backed
guerrilla forces in Vietnam and neighboring Laos and the “potential value of
applying scientific talent to the problem.” Godel suggested that ARPA create
“self-sustaining paramilitary organizations at the group level,” to be sent into
Vietnam to conduct psychological warfare operations. Godel believed that ARPA
should begin providing local villagers with weapons to use, so as to turn them
into counterinsurgency fighters for the Pentagon. “These forces should be
provided not with conventional arms and equipment requiring third-and fourth-
level maintenance but with a capability to be farmers or taxi drivers during the
day and anti-guerrilla forces at night.” William Godel was suggesting that ARPA
take on a role that until now had been the domain of the Special Operations
Division of the CIA and U.S. Army Special Forces teams. Godel believed that
ARPA should create its own army of ARPA-financed fighters who would appear
to be civilians by day, but who would take on the role of paramilitary operators
by night. A new chapter in ARPA history had begun.

Upon returning from Vietnam, Godel roamed the halls of the Pentagon, intent
on garnering support for his counterinsurgency views. He was largely ignored.
“Godel continued to press his views on people throughout the government, many
of them well-placed via his remarkable network of contacts,” said an ARPA
colleague, Lee Huff, but the Eisenhower administration had little interest in his
ideas, and he was vetoed at every turn. With the arrival of a new president, this
would change.

When a new president takes office, he generally changes the guard. And the
arrival of John Fitzgerald Kennedy meant the departure of Herb York. “When
John Kennedy won the 1960 election [I] became what politicians call lame
ducks,” York later observed, adding that he was not sorry to go. “I didn’t have to
spend all my time putting out fires” anymore. York was proud of the work he
had accomplished while at ARPA, the “truly revolutionary changes” he had
overseen at the Pentagon. At the top of the list was the arsenal of nuclear
weapons he had helped build up. “By the end of the Eisenhower period, we had
firm plans and commitments for the deployment of about 1,075 ICBMs (805
Minutemen plus 270 Atlas and Titans),” York noted with pride.

He also admitted that these accomplishments presented a paradox. As he put



it, “Our nuclear strategy, and the objective situation underlying it, created an
awful dilemma.” After his years working on ARPA’s Defender program, he had
“concluded that a defense of the population was and very probably would remain
impossible in the nuclear era.”

At noon on January 20, 1960, John F. Kennedy became the thirty-fifth
president of the United States. It would be more than a week before York would
officially leave office. As the “senior holdover in the [Defense] Department,”
York explained, “I became the Secretary of Defense at the same moment” the
president took office. Former Ford Motor Company president Robert McNamara
had been nominated to serve as Kennedy’s secretary of defense, but it was not
known how long the confirmation hearings would take. In the meantime,
someone had to be in charge of the nation’s nuclear weapons. The practice of the
president remaining in constant contact with the so-called nuclear football, the
briefcase containing the codes and other data enabling a president to order a
nuclear launch, was not yet in effect. In January 1961 it was the job of the
secretary of defense to carry the case, to be responsible for, in York’s words,
“getting the nuclear machine ready to go into action when the president so
ordered it.” What this meant was that for now, Herb York was in charge of
America’s entire nuclear arsenal.

A special red telephone was installed in York’s bedroom, at his home just
outside Washington. It had a large red plastic light on top that would flash if
York was being called. The red phone was connected to one place only, the War
Room located beneath the Pentagon. The day after Kennedy’s inauguration, York
decided to venture over to the War Room to see what was going on down there.

“When I knocked at the door, a major opened it a crack,” York recounted.

From behind the crack in the door, the man asked, “What do you want?”

“I’m the acting secretary of defense,” York answered.

“Just a minute,” said the man. He closed the door gently in York’s face. A
few moments later, the man, an Army major, returned and let Herb York inside,
not without some fanfare. York looked around. Here, the Pentagon was keeping
special “watch” on situations around the globe considered most critical to
national security. One place was the Central African Republic of the Congo, not
yet called Zaire, where a rebellion was under way in the mineral-rich province of
Katanga. “The other was Laos,” recalled York, Vietnam’s turbulent neighbor.
The next three presidents would have their presidencies defined by the Vietnam
War. But at that time, as far as the rest of America was concerned, “nothing
special was going on in either place, as far as our people knew. Vietnam was not



yet in our sights.”

The following week, Robert McNamara was confirmed as the new secretary
of defense. No one bothered to go to York’s house and retrieve the red telephone.
“It remained there until I left Washington, permanently, some four months later,”
said York.



PART I

THE VIETNAM WAR




CHAPTER SEVEN

Techniques and Gadgets

The first two U.S. military advisors to die in the Vietham War were ambushed.

Major Dale Buis and Master Sergeant Chester Ovnand were sitting with six
other Americans in the mess hall of a South Vietnamese army camp twenty-five
miles north of Saigon when the attack came. The lights were off and the men
were watching a Hollywood movie, a film noir thriller called The Tattered Dress.
When it was time to change the reel, a U.S. Army technician flipped on the
lights.

Outside, a group of communist guerrilla fighters had been surveilling the
army post and waiting for the right moment to attack. With the place now
illuminated, they pushed the muzzles of their semiautomatic weapons through
the windows and opened fire. Major Buis and Master Sergeant Ovnand were
killed instantly, as were two South Vietnamese army guards and an eight-year-
old Vietnamese boy. In a defensive move, Major Jack Hellet turned the lights
back off. The communist fighters fled, disappearing into the jungle from where
they had come.

In his first two months in office, President Kennedy spent more time on
Vietnam and neighboring Laos than on any other national security concern.
Counterinsurgency warfare, all but ignored by President Eisenhower, was now a
top priority for the new president. William Godel finally had an ear, and by
winter, the Advanced Projects Research Agency made its bold first entry into the
tactical arena. On the morning of his eighth day in office, the new president
summoned his most senior advisors—the vice president, the secretary of state,
the secretary of defense, the director of the CIA, the chairman of the Joint Chiefs
of Staff, the assistant secretary of defense, and a few others—to the White
House. The subject of their meeting was the “Viet-nam counter-insurgency



plan,” the location still so foreign and far away that it was hyphenated in the
official memorandum. Two days after the meeting, President Kennedy
authorized an increase of $41.1 million to expand and train the South
Vietnamese army, roughly $325 million in 2015. Of far greater significance for
ARPA, President Kennedy signed an official “Counter-insurgency Plan.” This
important meeting paved the way for the creation of two high-level groups to
deal with the most classified aspects of fighting communist insurgents in
Vietnam, the Vietnam Task Force and the Special Group. William Godel was
made a member of both groups.

From the earliest days of his presidency, Kennedy worked to distance himself
from a traditional, old school military mindset. President Eisenhower, age
seventy-one when he left office, had been a five-star general and served as
Supreme Commander of the Allied Forces in Europe during World War II.
President Kennedy was a dashing young war hero, full of idealism and
enthusiasm, and just forty-three years old. Kennedy sought a more adaptable,
collegial style of policy making when it came to issues of national security. The
Eisenhower doctrine was based on mutual assured destruction, or MAD. The
Kennedy doctrine would become known as “flexible response.” The new
president believed that the U.S. military needed to be able to fight limited wars,
quickly and with flexibility, anywhere around the world where communism
threatened democracy. In describing his approach, Kennedy said that the nation
must be ready “to deter all wars, general or limited, nuclear or conventional,
large or small.”

The new president reduced the number of National Security Council staff by
more than twenty and eliminated the Operations Coordinating Board and the
Planning Board. In their place, he created interagency task forces. These task
forces were almost always chaired by men from his inner circle, Ivy League
intellectuals on the White House staff or in the Pentagon. Kennedy’s secretary of
defense, Robert McNamara, was a Harvard Business School graduate whose
deputy, Roswell Gilpatric, was a graduate of Yale Law School. The president’s
brother and attorney general, Robert Kennedy, was, like the president, a Harvard
grad. National security advisor McGeorge Bundy graduated from Yale, as did
deputy national security advisor Walt Rostow and Deputy Assistant Secretary of
Defense for International Security Affairs William Bundy (brother of McGeorge
Bundy), who also attended Harvard Law School. The staffs of many presidential
administrations have been top-heavy with Ivy League graduates, but to many in
Washington, it seemed as if President Kennedy was making a statement. That a



man’s intellectual prowess was to be valued above everything else. War was a
thinking man’s game, he seemed to be saying. Intellect won wars. The most
powerful men in Secretary McNamara’s Pentagon were defense intellectuals,
including many former RAND Corporation employees. As a group, they would
become known as McNamara’s whiz kids.

“Viet-nam” had to be dealt with, the president’s advisors agreed. On April 12,
1961, in a memo to the president, Walt Rostow suggested “Nine Proposals for
Action” in Vietnam to fight the guerrillas there. “Action Proposal Number Five,”
written by William Godel, suggested “the sending to Viet-Nam of a research and
development and military hardware team which would explore with General
McGarr which of the various techniques and ‘gadgets’ now available or being
explored that might be relevant and useful in the Viet-nam operation.” General
Lionel McGarr was the commander of the Military Assistance Advisory Group,
Vietnam (MAAG-V), and the ongoing “Viet-nam operation,” which involved
training the South Vietnamese army in U.S. war-fighting skills. Godel’s action
proposal called for ARPA to augment MAAG-V efforts with a new assemblage
of “techniques and ‘gadgets.’”

President Kennedy liked Godel’s proposal and personally requested more
information. The following week, Deputy Secretary of Defense Roswell
Gilpatric submitted to the president a memorandum that elaborated on “Action
Proposal Number Five.” This particular plan of action, according to Gilpatric,
involved the use of cutting-edge technology to fight the communist insurgents.
He proposed that ARPA establish its own research and development center in
Saigon, a physical location where an ARPA field unit could develop new
weapons specifically tailored to jungle-fighting needs. There would be other
projects too, said Gilpatric—the “techniques” element of Godel’s proposal.
These would involve sociological research programs and psychological warfare
campaigns. The ARPA facility, set up in buildings adjacent to the MAAG-V
center, would be called the Combat Development and Test Center. It would be
run jointly by ARPA, MAAG-V, and the South Vietnamese armed forces
(ARVN). The ARPA program would be called Project Agile, as in flexible,
capable, and quick-witted. Just like the president and his advisors.

The following month, President Kennedy sent Vice President Lyndon B.
Johnson to meet personally with South Vietnamese president Ngo Dinh Diem
and garner support for the “techniques and ‘gadgets’” idea. Photographs of the
two men dressed in matching white tuxedo jackets and posing for cameras at
Diem’s Independence Palace in Saigon were reprinted in newspapers around the



world. Johnson, who was six foot four, towered over the diminutive Diem,
whose head barely reached Johnson’s shoulder. Both men smiled broadly,
expressing commitment to their countries’ ongoing partnership. Communism
was a scourge, and together the governments of the United States and South
Vietnam intended to eradicate it from the region.

President Diem, an avowed anticommunist and fluent English speaker, was
Catholic, well educated, and enamored of modernity. These qualities made him a
strong ally of the U.S. government but alienated him from many of his own
people. In the early 1960s, the majority of Vietnamese were agrarian peasants—
Buddhist and Taoist rice farmers who lived at the subsistence level in rural
communities distant from Saigon. By the time President Diem met with Vice
President Johnson to discuss fighting communist insurgents with techniques and
gadgets, Diem had been in power for six years. Diem ruled with a heavy hand
and was notoriously corrupt, but the Kennedy administration believed it could
make the situation work.

During the meeting, Johnson asked Diem to agree to an official memo of
understanding, to “consider jointly the establishment in [Saigon] of a facility to
develop and test [weapons], using the tools of modern technology and new
techniques, to help [both parties] in their joint campaign against the
Communists.” Diem agreed and the men shook hands, setting Project Agile in
motion and giving ARPA the go-ahead to set up a weapons facility in Saigon.

“[Diem] is the Winston Churchill of Asia!” Johnson famously declared.

The following month, on June 8, 1961, William Godel traveled to Vietnam
with Project Agile’s first research and development team to set up ARPA’s
Combat Development and Test Center (CDTC). Project Agile was now a
“Presidential issue,” which gave Godel authority and momentum to act. The new
R&D center was located in a group of one-story stone buildings facing the Navy
Yard, near the Saigon River. Each building had heavy shutters on the windows
and doors to keep out the intense Saigon heat. Ceiling fans were permanent
fixtures inside all the buildings, as were potted palms and tiled floors. On the
walls hung large maps of Vietnam and framed posters of the CDTC logo, an
amalgamation of a helmet, wings, an anchor, and a star. Desks and tabletops
were adorned with miniature freestanding U.S. flags, and there were large glass
ashtrays on almost every surface. Some buildings housed ARPA administrators,
while others functioned as laboratories where scientists and engineers worked.
Photographs in the National Archives show “ARPA” stamped in bold stenciling
on metal desks, tables, and folding chairs.



During the trip, Godel met three separate times with President Diem. On one
visit Diem toured the CDTC, and in photographs he appears confident and
pleased as he strolls down the pebble pathways, wearing his signature Western-
style white suit and hat. Accompanying Diem is his ever-present entourage of
military advisors, soldiers dressed in neat khaki uniforms, aviator sunglasses,
and shiny shoes. In Godel’s first field report he notes President’s Diem insistence
that U.S. military involvement in South Vietnam remain disguised. This, warned
Diem, was the only way for the two countries to continue their successful
partnership. The success of Project Agile rested on discretion and secrecy. Godel
agreed, and a large open-sided workspace—similar to an airplane hangar but
without walls—was constructed adjacent to the CDTC. Here, local Vietnamese
laborers toiled away in plain sight, building components for Project Agile’s
various secret weapons programs.

By August, ARPA’s Combat Development and Test Center was up and
running with a staff of twenty-five Americans. Colonel William P. Brooks, U.S.
Army, served as chief of the ARPA R&D field unit, while President Diem’s
assistant chief of staff, Colonel Bui Quang Trach, was officially “in charge,”
which was how he signed documents related to the CDTC. ARPA’s first staffers
included military officers, civilian scientists, engineers, and academics. Some
had research and development experience and others had combat experience.
The CDTC was connected by a secure telephone line to room 2B-261 at the
Pentagon, where Project Agile had an office. Agile’s budget for its first year was
relatively modest, just $11.3 million, or one-tenth of the budget for ARPA’s
biggest program, Defender. By the following year, Project Agile’s budget would
double, transforming it into the third-largest ARPA program, after Defender and
Vela.

Upon returning to Washington, D.C., from Saigon, Godel traveled across the
nation’s capital, giving briefings on Project Agile to members of the departments
of State and Defense, and the CIA. On July 6, 1961, he gave a closed seminar at
the Foreign Service Institute. There he discussed the first four military
equipment programs to be discreetly introduced into the jungles of Vietham—a
boat, an airplane, guns, and dogs. At first glance, they hardly seem high-tech.
Two of the four programs, the boats and the dogs, were as old as warfare itself.
But ARPA’s “swamp boat” was a uniquely designed paddlewheel boat with a
steam engine that burned cane alcohol; it carried twenty to thirty men. What
made it unusual was that it was engineered to float almost silently and could
operate in as little as three inches of water. In 1961, the night in Vietnam was



ruled by the Vietcong communist insurgents, which meant the boat had to be
able to travel quietly down the Mekong Delta waterways so that U.S. Special
Forces working with South Vietnamese soldiers could infiltrate enemy territory
without being ambushed.

ARPA’s canine program was far more ambitious than using dogs in the
traditional role of sentinels. “One of the most provoking problems [in Vietnam]
is the detection and identification of enemy personnel,” ARPA chemists A. C.
Peters and W. H. Allton Jr. stated in an official report, noting how Vietcong
fighters were generally indistinguishable from local peasants in South Vietnam.
ARPA’s dog program sought to develop a chemical whose scent could be
detected by Army-trained dogs but not by humans. As part of a tagging and
tracking program, the plan was to have Diem’s soldiers surreptitiously mark
large groups of people with this chemical, then use dogs to track whoever turned
up later in a suspicious place, like outside a military base.

ARPA’s canine program was an enormous undertaking. The chemical had to
work in a hot, wet climate, leave a sufficient “spoor” to enable tracking by dogs,
and be suitable for spraying from an aircraft. The first chemical ARPA scientists
focused their work on what was called squalene, a combination of shark and fish
liver oil. German shepherds were trained in Fort Benning, Georgia, and then sent
to the CDTC in Saigon. But an administrative oversight set the program back
when Army handlers neglected to account for “temperatures reaching a level
greater than 100 F.” After forty-five minutes of work in the jungles of Vietnam,
the ARPA dogs “seemed to lose interest in any further detection trials.” The
German shepherds’ acute sense of smell could not be sustained in the intense
jungle heat.

The first Project Agile aircraft introduced into the war theater was a power
glider designed for audio stealth—Iight, highly maneuverable, and able to fly
just above the jungle canopy for extended periods on a single tank of gasoline.
Godel called it “an airborne Volkswagen.” Because it flew so close to the
treetops, guerrilla fighters found it nearly impossible to shoot down. ARPA’s
power glider would pave the way for an entirely new class of unconventional
military aircraft, including drones.

The most significant weapon to emerge from the early days of Project Agile
was the AR-15 semiautomatic rifle. In the summer of 1961, Diem’s small-in-
stature army was having difficulty handling the large semiautomatic weapons
carried by U.S. military advisors. In the AR-15 Godel saw promise, “something
the short, small Vietnamese can fire without bowling themselves over,” he



explained. Godel worked with legendary gun designer Eugene M. Stoner to
create ten lightweight AR-15 prototypes, each weighing just 6.7 pounds.
Vietnamese commanders at the CDTC expressed enthusiasm for this new
weapon, Godel told Secretary McNamara, preferring it to the M1 Garand and
Browning BARs they had been carrying.

Inside the Pentagon, the military services had been arguing about a service-
wide infantry weapon—since Korea. With Agile’s “Presidential issue” authority,
Godel cut through years of red tape and oversaw the shipment of one thousand
AR-15s to the CDTC without delay. U.S. Special Forces took the AR-15 into the
battle zone for live-action tests. “At a distance of approximately fifteen meters,
[a U.S. soldier] fired the weapon at two VC [Vietcong] armed with carbines,
grenades, and mines,” read an after-action report from 340 Ranger Company.
“One round in the [VC’s] head took it completely off. Another in the right arm
took it completely off, too. One round hit him in the right side, causing a hole
about five inches in diameter. It can be assumed that any one of the three wounds
would have caused death,” the company commander wrote.

In 1963 the AR-15 became the standard-issue rifle of the U.S. Army. In 1966
it was adapted for fully automatic fire and redesignated the M16 assault rifle.
The weapon is still being used by U.S. soldiers. “The development of the M-16
would almost certainly not have come about without the existence of ARPA,”
noted an unpublished internal ARPA review, written in 1974.

The Combat Development and Test Center was up and running with four
weapons programs, but dozens more were in the works. Project Agile “gadgets”
would soon include shotguns, rifle grenades, shortened strip bullets, and high-
powered sound canons. ARPA wanted a proximity fuse with an extra 75-
millisecond delay so bombs dropped from aircraft could be detonated below the
jungle canopy but just above the ground. Big projects and small projects, ARPA
needed them all. Entire fleets of Army vehicles required retrofitting and redesign
to handle rugged jungle trails. ARPA needed resupply aircraft with short takeoff
and landing capability. It had plans to develop high-flying helicopters and low-
flying drones. ARPA needed scientists to create disposable parachutes for aerial
resupply, chemists to develop antivenom snakebite and leech repellent Kits,
technicians to create listening devices and seismic monitoring devices that
looked like rocks but could track guerrilla fighters’ movement down a jungle
trail. ARPA needed teams of computer scientists to design and build data
collection systems and storage systems, and to retrofit existing air, ground, and



ocean systems so all the different military services involved in this fight against
the Vietnamese communists could communicate better.

But there was one weapons program—highly classified—that commanded
more of Godel’s attention than the others. This particular program was unlike
any other in the Project Agile arsenal in that it had the potential to act as a silver
bullet—a single solution to the complex hydra-headed problem of
counterinsurgency. It involved chemistry and crops, and its target was the jungle.
Eventually the weapon would become known to the world as Agent Orange, and
instead of being a silver bullet, Agent Orange was a hideous toxin. But in 1961,
herbicidal warfare was still considered an acceptable idea and William Godel
was in charge of running the program for ARPA.

At Fort Detrick, in Maryland, ARPA ran a toxicology branch where it worked
on chemical weapons-related programs with Dr. James W. Brown, deputy chief
of the crops division of the Army Chemical Corps Biological Laboratories.
ARPA had Dr. Brown working on a wide variety of defoliants with the goal of
finding a chemical compound that could perform two functions at once. ARPA
wanted to strip the leaves off trees so as to deny Vietcong fighters protective
cover from the jungle canopy. And they wanted to starve Vietcong fighters into
submission by poisoning their primary food crop, a jungle root called manioc.

On July 17, 1961, Godel met with the Vietnam Task Force to brief its
members on what was then a highly classified defoliation program, and to
discuss the next steps. “This is a costly operation which would require some
three years for maximum effectiveness,” Godel said. The use of biological and
chemical weapons was prohibited by the Geneva Convention and from his
experience in Korea, Godel knew how easily the international spotlight could
turn its focus on claims of Geneva Convention violations. For this reason,
anyone briefed on the defoliation campaign and all personnel working at the
CDTC were advised to move forward, “subject to political-psychological
restrictions (such as those imposed by Communist claims of U.S. biological
warfare in Korea).” The classified program would be called “anticrop warfare
research,” as destroying enemy food supplies was not against the rules of war. In
the field, operational activities were to be referred to as “CDTC Task Number
20,” or “Task 20” for short.

While it is interesting to note ARPA’s unity with the Vietnam Task Force on
the question of allowing this controversial decision to proceed, the record
indicates that the meeting was a formality and that Godel had already gotten the
go-ahead. On the same day Godel met with the Vietnam Task Force, the first



batch of crop-killing chemicals—a defoliant called Dinoxol—arrived at the
Combat Development and Test Center in Saigon. A few days later, spray aircraft
were shipped. And a week after that, Dr. James W. Brown, deputy chief of the
crops division at Fort Detrick, arrived at the CDTC to oversee the first
defoliation field tests.

The first mission to spray herbicides on the jungles of Vietham occurred on
August 10, 1961. The helicopter—an American-made H-34 painted in the colors
of the South Vietnamese army and equipped with an American-made spray
system called a HIDAL (Helicopter Insecticide Dispersal Apparatus, Liquid)—
was flown by a South Vietnamese air force pilot. President Diem was an
enthusiastic advocate of defoliation, and two weeks later he personally chose the
second target. On August 24 a fixed-wing aircraft sprayed the poisonous
herbicide Dinoxol over a stretch of jungle along Route 13, fifty miles north of
Saigon.

The defoliation tests were closely watched at the Pentagon. R&D field units
working out of the CDTC oversaw Vietnamese pilots as they continued to spray
herbicides on manioc groves and mangrove swamps. Godel and his staff were
working on a more ambitious follow-up plan. A portion of the Mekong Delta
believed to contain one of the heaviest Vietcong populations, designated “Zone
D,” was chosen to be the target of a future multiphase campaign. Phase I set a
goal of defoliating 20 percent of the manioc groves and mangrove swamps over
a thirty-day period. This was to be followed by Phase II, with a goal of
defoliating the remaining 80 percent of Zone D, meaning the entire border with
North Vietnam. Together, the two-part operation would take ninety days to
complete. After Phase I and Phase II were completed, Phase III called for the
defoliation of another 31,250 square miles of jungle, which was roughly half of
South Vietnam. Finally, ARPA’s R&D field units would be dispatched to burn
down all the resulting dead trees, turning the natural jungle into man-made
farmland. This way, Godel’s team explained, once the insurgency was
extinguished, it would not be able to reignite. The projected cost for the Project
Agile defoliation campaign was between $75 and $80 million, more than half a
billion dollars in 2015. The only foreseeable problem, wrote the staff, was that
the program’s ambitious scope would require more chemicals than could
realistically be manufactured in the United States.

In 1961, few Americans outside elite government circles knew what was
happening in Vietnam. Inside Washington, the power struggles over how best to



handle the communist insurgency were becoming contentious as the rift between
the White House and the Pentagon widened. Just three months after taking
office, Kennedy experienced the bitter low point of his presidency when a CIA-
sponsored, military-supported paramilitary invasion of the Bay of Pigs in Cuba
failed. More than a hundred men were killed and twelve hundred were captured.
The fiasco damaged the president’s relationship not only with the CIA but also
with the Joint Chiefs of Staff. Publicly, President Kennedy assumed full blame.
“I’m the responsible official of the government,” he famously said. But to his
closest White House advisors, he said that the Joint Chiefs of Staff had failed
him.

“The first advice I’m going to give my successor,” Kennedy told Washington
Post editor Ben Bradlee, “is to watch the generals and to avoid feeling that just
because they were military men their opinion[s] on military matters were worth a
damn.” The situation seemed to strengthen his perception that his group of
intellectually minded White House advisors and civilian Pentagon advisors, the
so-called McNamara whiz kids, not only were more trustworthy but also had
better ideas on military matters than did the military men themselves.

After the Bay of Pigs, in the summer of 1961 President Kennedy created a
new position on his White House staff called military representative of the
president. The post was created specifically for General Maxwell Taylor, a
dashing multilingual World War II hero who had written a book critical of the
Eisenhower administration. According to a memo that outlined General Taylor’s
duties as military representative of the president, he was to “advise and assist the
President with regard to those military matters that reach him as Commander in
Chief of the Armed Forces.” General Taylor was also to “give his personal views
to assist the President in reaching decisions,” and he was to have a role in
offering “advice and assistance in the field of intelligence.” It was a position of
enormous influence, particularly in light of the coming war in Vietnam. General
Taylor was to advise the president on all military matters, and yet he was part of
the White House staff, not the Pentagon.

General Taylor was dispatched to Vietnam as head of a delegation that would
become known as the Taylor-Rostow mission. The purpose of the mission was to
investigate what future political and military actions were necessary there.
Accompanying Taylor on this trip was William Godel. The two men shared
similar views on counterinsurgency programs; in fact, Godel would write major
portions of Taylor’s trip report. Godel took General Taylor to ARPA’s new
Combat Development and Test Center and showed him some of the gadgets and



techniques being developed there. In Taylor’s report to President Kennedy, he
praised the CDTC’s work, noting “the special talents of the U.S. scientific
laboratories and industry” on display.

The Taylor-Rostow mission left Washington on Sunday, October 15, 1961,
stopped for a briefing in Honolulu, and arrived in Saigon on October 18. Godel
joined the party in Saigon. General Taylor wore civilian clothes and requested
that there be no press briefings, no interviews, no social functions, and most of
all no military formalities. To the president, General Taylor described the
Vietnam situation as “the darkest since the early days of 1954,” a reference to the
year when the French lost Dien Bien Phu. Taylor warned how dangerous the
terrain had become, noting that the “Vietcong strength had increased from an
estimated 10,000 in January 1961 to 17,000 in October; they were clearly on the
move in the delta, in the highlands, and along the plain on the north central
coast.” He painted the picture facing the government of South Vietnam in the
bleakest of terms. President Diem and his generals “were watching with dismay
the situation in neighboring Laos and the negotiations in Geneva, which
convinced them that there would soon be a Communist-dominated government
in Vientiane,” the capital of Laos, Taylor wrote, and proposed that President
Kennedy take “vigorous action” at once.

“If Vietnam goes, it will be exceedingly difficult if not impossible to hold
Southeast Asia,” Taylor warned. “What will be lost is not merely a crucial piece
of real estate, but the faith that the U.S. has the will and the capacity to deal with
the Communist offensive in that area.” General Taylor’s message was clear. The
United States needed to expand its covert military action in Vietnam. In his
report to President Kennedy, Taylor suggested making use of ARPA’s gadgets
and techniques, most notably “a very few ‘secret weapons’ on the immediate
horizon” at the CDTC. One such “secret weapon” was herbicide. As the program
moved forward, however, there was a hitch.

In the fall of 1961, Radio Hanoi in North Vietnam made public ARPA’s secret
defoliation tests. The United States had “used poisonous gas to kill crops and
human[s],” Radio Hanoi declared in a condemnatory broadcast. The revelatory
radio program was then rebroadcast on Radio Moscow and Radio Peking, but
surprisingly, it did not produce the kind of international uproar that the Vietnam
Task Force had cautioned against in the July 17 meeting. But the president’s
advisors agreed that a formal decision had to be made about whether to proceed
with ARPA’s defoliation program or to halt it. The Vietnam Task Force asked the
Joint Chiefs of Staff to weigh in.



On November 3, they expressed their opposition. Mindful of the Geneva
Protocols, they wrote, “the Joint Chiefs of Staff are of the opinion that in
conducting aerial defoliant operations [against] food growing areas, care must be
taken to assure that the United States does not become the target for charges of
employing chemical or biological warfare.” Echoing earlier concerns from the
Vietnam Task Force, the Joint Chiefs warned that the world could react with
solemn condemnation, and that “international repercussions against the United
States could be most serious.”

Even deputy national security advisor Walt Rostow, just back from the trip to
Vietnam with General Taylor and William Godel, felt compelled to point out to
the president the reality behind spraying defoliants. In a memorandum with the
subject line “Weed Killer,” Rostow told President Kennedy, “Your decision is
required because this is a kind of chemical warfare.” There was no uncertainty in
Walt Rostow’s words.

On November 30, 1961, President Kennedy approved the chemical
defoliation program in Vietnam. The program, said Kennedy, was to be
considerably smaller than the Advanced Research Projects Agency had
originally devised, and it should instead have a budget between $4 million and
$6.5 million. With President Kennedy’s blessing, the genie was out of the bottle.
By war’s end, roughly 19 million gallons of herbicide would be sprayed on the
jungles of Vietnam. A 2012 congressional report determined that over the course
of the war, between 2.1 million and 4.8 million Vietnamese were directly
exposed to Agent Orange.

From his ARPA office at the Pentagon, William Godel sent a memo, marked
“Secret,” to Dr. James Brown, the Army scientist at Fort Detrick, asking Brown
to come see him at once. During the meeting, Dr. Brown was informed that he
was now officially the person in charge of defoliation operations in Vietnam and
that he was a representative of the secretary of defense. “He was advised to be
ignorant of all other technical matters,” notes a declassified memo. “If friendly
authorities requested information on biological anticrop or antipersonnel agents
or chemical agents or protective measures or detection kits, etc., etc. he [Dr.
Brown] was to state he knew nothing about them and suggest that they direct
their inquiries to Chief MAAG [Military Assistance Advisory Group].”

Like much of ARPA’s Project Agile, the defoliation campaign was a
“Presidential issue.” Details about the program, what it involved, and what it
sought to accomplish were matters of national security, and the narrative around
this story needed to be tightly controlled. In the words of Walt Rostow, the



Agent Orange campaign was “a kind of chemical warfare.” But it was also a
“secret weapon,” and had the potential of serving as a magic bullet against
communist insurgents in Vietnam.



CHAPTER EIGHT

RAND and COIN

At the RAND Corporation in sunny Santa Monica, California, by 1961 war

game playing had expanded considerably since the days of John von Neumann
and the lunchtime matches of Kriegspiel. For several years now, RAND had
been simulating counterinsurgency war games played out between U.S. forces
and guerrilla fighters in Vietnam. These counterinsurgency games were the
brainchild of Ed Paxson, an engineer from the mathematics department, who
called the game series Project Sierra. Unlike the old lunchtime matches, the
Sierra games lasted months, sometimes more than a year, and involved various
scenarios, including ones in which U.S. forces used nuclear weapons against
communist insurgents. One day back in the mid-1950s, while observing one of
the Sierra war games, an analyst named George Tanham made an astute
observation. He mentioned that the entire Sierra series was unrealistic because
the RAND analysts were assuming Vietnamese communist fighters fought like
American soldiers, which they did not.

In the mid-1950s it was generally agreed that Tanham knew more about
counterinsurgency than anyone else at RAND. A Princeton University graduate
and former U.S. Air Force officer, Tanham was a highly decorated veteran of
World War II. After the war he earned a Ph.D. from Stanford in unconventional
warfare and joined RAND in 1955. Tanham’s observations about the Sierra war
games impressed RAND president Frank Collbohm, who sent Tanham to Paris
to study counterinsurgency tactics, and to learn how and why the French army
lost Vietnam at Dien Bien Phu in 1954. Tanham’s study was paid for by the
Pentagon and was classified secret. When a sanitized version appeared in 1961,
George Tanham became the first American author to publish a book about
communist revolutionary warfare.



At the Pentagon, Tanham’s book caught Harold Brown’s eye. Brown, who
had taken over Herb York’s job as director of Defense Department Research and
Engineering (DDR&E), was the man to whom ARPA directors reported. Like
Herb York, Harold Brown had served as chief scientist at Livermore laboratory
before coming to Washington, D.C. Harold Brown reached out to Tanham and
asked him to pay a visit to ARPA’s Combat Development Test Center in Saigon
and write up his assessment of CDTC progress there. Tanham’s 1961 report
remains classified, but he referred to some of his observations in a report three
years later, since declassified. ARPA’s weapons programs in Vietnam—CDTC’s
“gadgets”—needed to expand, said Tanham. And so did psychological warfare
efforts—CDTC’s “techniques.” But equally important, said Tanham, was the
war’s presentation back home. He suggested that the conflict be presented to the
American people as a “war without guns being waged by men of good will, half
a world away from their native land.”

When Tanham returned from Saigon, he met with the Vietnam Task Force,
the Special Group, and the CIA. The following month Harold Brown sent a
classified letter to Frank Collbohm asking the RAND Corporation to come on
board and work on Project Agile in Vietnam. RAND was needed to work on
“persuasion and motivation” techniques, programs designed to win the hearts
and minds of the Vietnamese people.

In its “persuasion and motivation” campaign, ARPA began pursuing a less
traditional defense science program involving social science research. Accepted
as an offshoot of anthropology, and generally looked down upon by nuclear
physicists like those in the Jason advisory group, social science concerned itself
with societies and the relationships among the people who live in groups and
communities. Harold Brown told Frank Collbohm that ARPA needed studies
performed that could answer questions that were confounding defense officials
at the Pentagon. Who were these people, the Vietnamese? What made one
Vietnamese peasant become a communist and another remain loyal to President
Diem? How did these foreign people live, work, strategize, organize, and think?
The idea was that if only ARPA could understand what motivated Vietnamese
people, the Pentagon might be able to persuade them to see democracy as a form
of government superior to communism.

It was an enticing proposal for RAND. Social science research was far afield
from the RAND Corporation’s brand of nuclear war analysis and strategy, and of
game theory. But defense contractors need to stay relevant in order to survive,
and Frank Collbohm recognized that with President Kennedy in office, there was



much new business to be had in counterinsurgency studies and strategy. Here
was an opportunity for RAND to expand its Defense Department contracts
beyond what it had become famous for.

RAND formed two counterinsurgency committees to strategize how best to
handle Harold Brown’s requests. One committee was called the Third Area
Conflict board and was run by Albert Wohlstetter, the man behind RAND’s
legendary “second strike” nuclear strategy, also known as NUTS. The second
committee was run jointly by RAND vice president George H. Clement, an
expert on missiles, satellites, and “weapons systems philosophy,” and Bob
Bucheim, head of the aero-astronautics department. Proposals were written, and
in a matter of months, ARPA and RAND entered into an initial Project Agile
contract for $4 million (roughly $32 million in 2015), to be paid out over a
period of four years. With funding secure, RAND was given its own office
inside the Combat Development Test Center in Saigon, where a secretary
answered telephones, typed letters, and received mail. RAND analysts could
reside in a French colonial villa down the street from the MAAG-V headquarters
at 176 Rue Pasteur, or they could have their own apartments. In early 1962,
RAND began sending academics, analysts, and anthropologists to Saigon. Soon
the number of RAND staff working out of the CDTC would more than double
the number of Pentagon employees there.

The first two RAND analysts to arrive in Saigon, in January 1962, were
Gerald Hickey and John Donnell. Both men were eminently qualified
anthropologists and spoke fluent Vietnamese. Hickey had been a professor at
Yale University, where he specialized in Vietnamese culture. Donnell taught
social sciences at Dartmouth College. Both had spent time working in Vietnam
as government consultants. Before working for RAND, Hickey was part of the
Michigan State University Group, whose members, at the behest of the State
Department, counseled President Diem’s government in how to be better
administrators. Donnell, who also spoke Chinese, consulted for the State
Department on Asian affairs.

Saigon in January 1962 was a beautiful city, resplendent with French colonial
architecture and still called the Paris of the Orient. Its broad boulevards were
lined with leafy trees, and the streets were filled with bicycles, rickshaws, and
cars. Locals relaxed outside in parks or in European-style cafés. Vendors sold
flowers, and President Diem’s police forces patrolled the streets. But for Hickey
and Donnell, there was a not so subtle indication that things had changed in
Saigon since their last visits in the late fifties. “Signs of conflict had replaced the



feeling of peace,” Hickey later wrote. “Everyone was concerned with security.”

The road from the airport to RAND’s office at the CDTC was crowded with
military vehicles. During dinner their first night in Saigon under the ARPA
contract, Hickey and Donnell sat in a rooftop café at the Caravelle Hotel
listening to mortar explosions in the distance and watching flares light up the
edges of the city. “Both John and I were somewhat astonished how the advent of
the insurgency had changed the atmosphere of Saigon,” Hickey recalled.

The plan was for the two anthropologists to travel into the central highlands
and study the mountain people who lived there, the Montagnards. President
Diem told his American counterparts that he doubted the loyalty of the mountain
dwellers, and Hickey and Donnell were being sent to assess the situation. Before
leaving for the mountains, they checked in with ARPA’s Combat Development
and Test Center, where they were met by a CIA officer named Gilbert Layton,
who told them there had been a change of plans. The CIA was working on its
own project with the Montagnards, Layton said, and there was not room for both
programs. Hickey and Donnell would have to find another group of people to
study.

Hickey and Donnell discussed the situation, consulted with RAND
headquarters back in Santa Monica, and agreed on a different study to pursue.
There was another important program that the Defense Department and the CIA
had been working on with President Diem called the Strategic Hamlet Program,
or “rural pacification.” The plan was for the South Vietnamese army to move
peasants away from the “Vietcong-infested” countryside and into new villages,
or hamlets, where they would allegedly be safe. The Strategic Hamlet Program
offered financial incentives to get the villagers to move. Using Defense
Department funds, Diem’s army would pay the villagers to build tall, fortress-
like walls around their new jungle settlements.

Building these fences required weeks of intense labor. First, a deep ditch had
to be dug around each new hamlet. Next, concrete posts needed to be sunk down
into the ditch at intervals of roughly ten feet. Finally, villagers were to venture
out into the jungle forests, cut down hundreds of thick stalks of bamboo, and
make spears, which would then be used to build the fence. The South
Vietnamese army would provide the villagers with the concrete posts and also
with large rolls of barbed wire, courtesy of the Pentagon. The rest of the labor
was for the villagers to do.

Defense Department officials saw U.S. investment in the Strategic Hamlet
Program as an effective means of pacification and a way to help President Diem



gain control over the region. The idea was that in exchange for their safety, the
Vietnamese farmers would develop a sense of loyalty toward President Diem.
But there was also a far more ambitious plan in place whereby ARPA would
collect enough information on strategic hamlets to be able to “monitor” their
activity in the future.

After the CIA canceled Hickey and Donnell’s Montagnard project, the men
decided to study the Strategic Hamlet Program. It is unlikely they knew about
ARPA’s future monitoring plans. Hickey and Donnell rented a Citroén and set
off for a village northwest of Saigon called Cu Chi.

In Cu Chi, at a small shop, they came across a group of village farmers
drinking tea. At first they found the villagers to be reticent, but after they spent a
few days talking with them in their own language, tongues loosened up. As
anthropologists, Hickey and Donnell were familiar with local farming
techniques, and they also understood the villagers’ deeply held beliefs in spirit
culture, or animism, the idea that a supernatural power organizes and animates
the material world. After a few more afternoon visits, the villagers began
offering information to Hickey and Donnell about what had been going on in
their village as far as the Strategic Hamlet Program was concerned.

“Without our asking, the Cu Chi villagers complained about the strategic
hamlet,” Hickey wrote in his report. The program had required villagers to move
away from where they had been living, deep in the jungle, to this new village
they did not consider their own. The mandatory relocation was having a
devastating effect. People were distraught over having been forced to leave their
ancestral homes and their ancestors’ graves. Here, in this new village, farmers
now faced a new challenge as they struggled to plant crops on unfamiliar land.
Villagers were angry with the Diem government because they had been told that
in exchange for digging ditches and building walls, they would be paid ten
piasters a day and given lunch. President Diem’s forces were supposed to have
provided them with concrete posts and barbed-wire fence. Instead, the villagers
said, Diem’s soldiers had rounded up groups of men, forced them to work,
refused to feed them, and charged them money for building supplies. The forced
labor lasted roughly three months, with only one five-day break for the New
Year festival. The labor program coincided with the most important planting
time of the year, which meant that many farmers had been unable to plant their
own crops. As a result, they would likely end up producing only one-tenth of
their usual annual yield. “One bad crop year can put a Vietnamese farmer in debt
for several years afterwards because [farmers] live on a very narrow subsistence



margin,” Hickey wrote. Subsistence farmers live season to season, producing
just enough food to feed their families, meaning they rarely have anything left
over to spare or save.

In one interview after another, Hickey and Donnell found widespread
dissatisfaction with the Strategic Hamlet Program. Most villagers had never
wanted to leave their original homes in the first place. The “compulsory
regrouping” and “protracted forced-labor” had caused villagers undue emotional
suffering. President Diem promised political and economic reforms, but nothing
had materialized. Even on a practical level, the program was failing. A group of
villagers showed Hickey and Donnell a deep underground tunnel that had been
dug by the Vietcong. It ran directly under the perimeter defense wall and up into
the center of the village. Vietcong could come and go as they wished, the
villagers said. And they did.

Hickey and Donnell spent three months interviewing villagers in Cu Chi. The
conclusion they drew cast the Strategic Hamlet Program in a very grim light. In
the winter of 1962, strategic hamlets were being erected at a rate of more than
two hundred per month. The Defense Department had set a goal of establishing
between ten thousand and twelve thousand hamlets across South Vietnam over
the next year.

Hickey and Donnell presented their findings to General Paul Harkins, the
new commander of the recently renamed Military Assistance Command,
Vietnam, or MACYV. The anthropologists believed that General Harkins would be
unhappy with the news but that he would take seriously the villagers’ legitimate
concerns. Years later, when the ARPA report was finally declassified, Hickey
recalled the meeting. “I said, in essence, that strategic hamlets had the potential
of bringing security to the rural population but they would not work if they
imposed economic and social burdens on the population,” he said. If President
Diem wanted villager support, he had to hold up his end of the bargain and pay
the workers, as agreed. “General Harkins replied that everyone wanted
protection from the Viet Cong, so they would welcome the strategic hamlets.”
The discussion was over, General Harkins told Hickey and Donnell, and the
anthropologists left Harkins’s office in Saigon.

Hickey and Donnell were flown to the Pentagon, where they were scheduled
to brief Harold Brown and Walt Rostow, the president’s national security
advisor, on the Strategic Hamlet Program. The Pentagon was a world away from
Saigon and from Cu Chi, and yet the anthropologists knew firsthand what an
impact the Defense Department’s work was having on the villagers living there.



They made their way through security, into the mezzanine, past the food shops
and the gift shops and the employee banks. They walked up stairs, down
corridors, and into Harold Brown’s office in the E-Ring, not far from the
secretary of defense and the Joint Chiefs of Staff. Brown’s office was spacious
and well decorated, with large leather chairs and couches, and a view of the
Potomac River.

Hickey recalled paraphrasing from their written ARPA report. “In the present
war,” he said, “the Vietnamese peasant is likely to support the side that has
control of the area in which he lives, and he is more favorably disposed to the
side which offers him the possibility of a better life.” Hickey and Donnell told
Brown and Rostow that Diem’s army was simply not holding up its end of the
bargain. As a result, and despite the well-intended efforts of the Strategic Hamlet
Program, local Vietnamese peasants were more likely to side with the Vietcong.

Then something strange happened. “As we began our first debriefing at the
Pentagon with Harold Brown,” Hickey noted, “[he] swung his heavy chair
around and looked out the window, leaving us to talk to the back of his chair.”
Hickey and Donnell kept talking. Perhaps Brown was simply contemplating the
severity of the situation.

“Farmers were unwilling to express enthusiasm for the program and appeared
to harbor strong doubts that the sacrifices of labor and materials imposed on
them could yield any commensurate satisfaction,” the anthropologists explained.
If something wasn’t done, the entire Strategic Hamlet Program was at risk of
collapse. Hickey and Donnell suggested that the Pentagon put pressure on
Diem’s forces to pay the farmers a small amount of compensation, immediately.

Harold Brown did not respond. Throughout most of the meeting, he kept his
back turned on the two men, and though now they had finished their briefing,
Brown still didn’t turn around to face them. National security advisor Walt
Rostow, who had been paying attention, looked away. An aide walked into the
room, and Hickey and Donnell were shown the door.

Escorted out of Harold Brown’s office, the two men were led down the
corridor to where they were scheduled to brief Marine Corps lieutenant general
Victor “Brute” Krulak, now serving as special assistant for counterinsurgency
and special activities. Krulak was a hard-charging militarist. During World War
IT he had masterminded the invasion of Okinawa, the largest amphibious assault
in the Pacific theater and the last battle of the war. In the Korean War, Krulak
had pioneered the use of helicopters in battle. Krulak was not happy with what
Hickey and Donnell had to say, and he was demonstrative in his disapproval. He



told them that he wasn’t going to pay a bunch of Vietnamese peasants for their
support. “He pounded his fist on the desk [and said] that ‘we’ were going to
make the peasant do what’s necessary for the strategic hamlets to succeed,”
Hickey recalled.

The anthropologists from RAND were shown the door. Their thirty-page
report, originally prepared for ARPA as an unclassified report, was now given a
classification of secret, which meant it could not be read by anyone without an
appropriate government clearance. Harold Brown told RAND president Frank
Collbohm about his dissatisfaction with what he saw as Hickey and Donnell’s
overly pessimistic analysis of the Strategic Hamlet Program. The
anthropologists’ findings were “too negative,” ARPA officials complained, and
they prepared an official rebuttal to be attached to each copy distributed around
the White House and the Pentagon.

Determined to repair any damage that Hickey and Donnell might have done,
Collbohm sent a new set of RAND researchers to Saigon with specific
instructions to reevaluate the Strategic Hamlet Program. This included Fulbright
scholar Joe Carrier, who worked in cost analysis at RAND, and Vic Sturdevant,
from systems analysis. With no previous knowledge of Southeast Asia, and with
no local language skills, the two men studied incidents in strategic hamlets
initiated by the Vietcong over a nine-month period, from December 1962 to
September 1963. Their findings were markedly different from Hickey and
Donnell’s. In this new ARPA report on the Strategic Hamlet Program, Carrier
and Sturdevant concluded that it would likely prove promising in the long run, if
only the Defense Department would take a “more patient approach.”

Another RAND analyst dispatched to Vietnam to write a similarly themed
report was George B. Young, an expert in missile design, aerodynamics, and
nuclear propulsion. Young, who was Chinese American, became the first RAND
employee assigned full-time to the Combat Development Test Center in Saigon.
His analysis of the Strategic Hamlet Program was enthusiastic. Young said the
villagers were committed to participating. In his ARPA report, called “Notes on
Vietnam,” Young wrote about the fluid “delivery of intelligence” information
that was taking place. Locals in the program had been taught to make written
notes on any Vietcong activity they observed, Young reported. In turn, that
information was taken to village elders, who wrote up reports for the Diem
government. Soon, Young declared, the Vietcong forces would be “ground to a
pulp.”

George Tanham returned to the CDTC in Saigon in 1963, now under a long-



term ARPA contract. Much had changed since Tanham’s first trip, at Harold
Brown’s behest, in the summer of 1961. In his “Trip Report: Vietnam, 1963,”
Tanham showed great optimism about how things were shaping up in Vietnam.
An Air Force officer from the Combat Development and Test Center took
Tanham in an airplane ride over the strategic hamlet regions, just outside Saigon
—some of the very same hamlets that Gerald Hickey and John Donnell had
written so pessimistically about in their report, the one that caused Harold
Brown to turn his back on them. Tanham marveled at the little villages down
below. He said he could see the bamboo huts, the barbed-wire fences, even the
distinct perimeter ditches, and that it all looked wonderful. In Tanham’s
estimation, the Defense Department could look ahead to “successfully
concluding the war in two or three years or even less.” He included in his report
an interview with an officer from the U.S. Air Force who said that the Air Force
was “proud of its contribution to the war in Vietnam” and that it planned to
“leave behind helicopters and airplanes when it left, ideally sometime in 1964.”
Things were looking very positive, Tanham wrote. He quoted a high-ranking
general as telling him, “Given a little luck we can wind this one up in a year.”



CHAPTER NINE

Command and Control

In October 1962, a quiet forty-seven-year-old civilian scientist from Missouri

arrived at the Pentagon to begin a new job with the Advanced Research Projects
Agency. His work would change the world. By 2015, 3 billion of the 7 billion
people on the planet would regularly use technology conceived of by him. The
man, J. C. R. Licklider, invented the concept of the Internet, which was
originally called the ARPANET.

Licklider did not arrive at the Pentagon with the intent of creating the
Internet. He was hired to research and develop command and control systems,
most of which were related to nuclear weapons at the time. The idea that a bright
red telephone, like the one installed in Herb York’s bedroom in the first week of
the Kennedy presidency, was the only way for heads of state to communicate the
dreaded “go or no-go” decision in a potential nuclear launch scenario was
absurd. In the world of push-button warfare, fractions of seconds mattered.
World leaders could not afford the extra seconds it would take to dial a 1962
telephone.

The mandate to update the command and control system, which would
become known as C2, came from the president. Within months of taking office,
Kennedy ordered Congress to allocate funds to rapidly modernize the U.S.
military command and control system, specifically to make it “more flexible,
more selective, more deliberate, better protected, and under ultimate civilian
authority at all times.” The directive for “new equipment and facilities” was sent
to the Pentagon, where it was tasked to ARPA. Harold Brown recruited J. C. R.
Licklider for the job.

Licklider was a trained psychologist with a rare specialization in
psychoacoustics, the scientific study of sound perception. Psychoacoustics



concerns itself with questions such as, when a person across a room claps his
hands, how does the brain know where that sound is coming from? It involves
elements of both psychology and physiology, because sound arrives at the ear as
a mechanical sound wave, but it is also a perceptual event. People hear
differently in different situations, and those “conditions have consequences,”
Licklider liked to say. During World War II, while working at Harvard
University’s Psycho-Acoustic Laboratory, Licklider conducted experiments with
military pilots in all kinds of flight scenarios, with the goal of developing better
communication systems for the military. Aircraft were not yet pressurized, and at
altitudes of 35,000 feet, cockpit temperatures descended below freezing, which
profoundly affected how pilots heard sound and how they responded through
speech. Licklider conducted hundreds of experiments with B-17 and B-24
bomber pilots, analyzed data, and published papers on his findings. By war’s
end, he was considered one of the world’s authorities on the human auditory
nervous system.

After the war, Licklider left Harvard for the Lincoln Laboratory at MIT,
where he became interested in how computers could help people communicate
better. Engineers at the Lincoln Laboratory were working on an IBM-based
computer system for the Air Force called the Semi-Automatic Ground
Environment, or SAGE, which was being built to serve as the backbone of the
North American Air Defense Command (NORAD) air defense system. SAGE
was the first computer to integrate radar with computer technologies, and to
perform three key functions simultaneously: receive, interpret, and respond. The
SAGE system received information from tracking radar; it interpreted data as it
came in; and in response, it pointed America’s defensive missile systems at
incoming threats. It was a gargantuan machine, so large that technicians walked
inside it to work on it. SAGE system operators were among the first computer
users in the world required to multitask. While sitting at a console, they watched
display monitors, typed on keyboards, and flipped switches as new information
constantly flowed into the SAGE system through telephone lines.

Licklider was inspired by the SAGE system. To him, it exemplified how
computers could do more than just collect data and perform calculations. He
imagined a time in the future when man and machine might interact and
problem-solve to an even greater degree. He wrote a paper outlining this
concept, called “Man-Computer Symbiosis,” in which he described a partnership
between humans and “the electronic members of the partnership,” the
computers. Licklider envisioned a day when a computer would serve as a



human’s “assistant.” The machine would “answer questions, perform simulation
modeling, graphically display results, and extrapolate solutions for new
situations from past experience.” Like John von Neumann, Licklider saw
similarities between the computer and the brain, and he saw a symbiotic
relationship between man and machine, one in which man’s burdens, or “rote
work,” could be eased by the machine. Humans could then devote their time to
making important decisions, Licklider said.

Licklider believed that computers could one day change the world for the
better. He envisioned “home computer consoles,” with people sitting in front of
them, learning just about anything they wanted to. He wrote a book, Libraries of
the Future, in which he described a world where library resources would be
available to remote users through a single database. This was radical thinking in
1960 yet is almost taken for granted today by the billions of people who have the
library of the Internet at their fingertips twenty-four hours a day. Computers
would make man a better-informed being, Licklider wrote, and one day, “in not
too many years, human brains and computing machines will be coupled... [and]
the resulting partnership will think as no human brain has ever thought.”

It was exactly this kind of revolutionary thinking that interested the
Advanced Research Projects Agency and why the work of J. C. R. Licklider
caught ARPA’s attention. Computing power needed to be leveraged beyond its
present capabilities in order to advance command and control systems, and J. C.
R. Licklider was the man for the job. ARPA director Jack Ruina telephoned
Licklider and asked him to come to Washington and give a series of seminars on
computers to Defense Department officials. Then he offered Licklider a job.
When Licklider arrived at the Pentagon just a few months later for his first day
of work, the sign on his door read “Advanced Research Projects Agency,
Command and Control Research, J. C. R. Licklider, Director.” It was a small
office, in both physical size and relative importance. At the time, it was
impossible to imagine just how colossal a program command and control would
become. In 1962, it was just an idea.

When Licklider arrived at the Pentagon in the fall of 1962, the Department of
Defense purchased more computers than any other organization in the world,
and ARPA had just entered the world of advanced computer research. The
agency inherited four computers from the Air Force, old dinosaurs called Q-32
machines. Each was the size of a small house. These were the computers that the
SAGE program had run on at the MIT Lincoln Laboratory, starting in 1954;
there was no way the Pentagon was going to throw them away. The Q-32s, built



by Systems Development Corporation, a subdivision of RAND, had been
incredibly expensive to construct, each costing $6 million (roughly $50 million
in 2015). ARPA had inherited them, and Licklider was given the job of making
sure they got used.

Fifteen days after Licklider’s arrival at the Pentagon, the most harrowing of
conflicts set the world on a razor’s edge. Photographs taken by a U-2 spy plane
revealed that the Soviets had covertly placed nuclear-armed missiles in Cuba,
ninety miles off the coast of Florida. President Kennedy demanded that the
missiles be removed, but Premier Nikita Khrushchev refused. For thirteen days,
starting on October 16, the United States and the Soviet Union played a game of
nuclear chicken. At the height of the crisis, on October 24, the United States set
up a military blockade off the island and a standoff in the ocean ensued. By all
accounts, this thirteen-day period was the closest the world has ever come to
nuclear war, before or since. The president raised the defense condition to
DEFCON 2 for the first and only time in history. And yet new information from
ARPA’s history has recently come to light that paints an even more dramatic
Cuban Missile Crisis than was previously understood.

“Guess how many nuclear missiles were detonated during the Cuban Missile
Crisis?” asks Paul Kozemchak, special assistant to DARPA director Arati
Prabhakar, during an interview for this book. Kozemchak is a thirty-year veteran
of DARPA, which makes him the longest-serving employee in its history. “I can
tell you that the answer is not ‘none,”” said Kozemchak. “The answer is
‘several.’” In this case, “several” refers to four.

By the time of the Cuban Missile Crisis, Eisenhower’s test ban had failed,
and the United States and the Soviet Union had both returned to nuclear
weapons testing. Twice during the height of the Cuban Missile Crisis, on
October 20 and October 26, 1962, the United States detonated two nuclear
weapons—code-named Checkmate and Bluegill Triple Prime—in space. These
tests, which sought to advance knowledge in ARPA’s pursuit of the Christofilos
effect, are on the record and are known. What is not known outside Defense
Department circles is that in response, on October 22 and October 28, 1962, the
Soviets also detonated two nuclear weapons in space, also in pursuit of the
Christofilos effect. In recently declassified film footage of an emergency
meeting at the White House, Secretary of Defense McNamara can be heard
discussing one of these two Soviet nuclear bomb tests with the president and his
closest advisors. “The Soviets fired three eleven-hundred-mile missiles
yesterday at Kapustin Yar,” McNamara tells them, one of which contained a



300-kiloton nuclear warhead. “They were testing elements of an antimissile
system in a nuclear burst environment.”

It is hard to determine what is more shocking, that this information, which
was made public by Russian scientists in the early 1990s, is not generally
known, or that four nuclear weapons were detonated in space, in a DEFCON 2
environment, during the Cuban Missile Crisis. Firing off nuclear weapons in the
middle of a nuclear standoff is tempting fate. The BMEWS system, at J-Site in
Thule, could easily have misidentified the Soviet missile launches as a nuclear
first strike. “The danger of the situation simply getting out of control, from
developments or accidents or incidents that neither side—Ileaders on either side
—were even aware of, much less in control of, could have led to war,” says the
former CIA officer Dr. Raymond Garthoff, an expert in Soviet missile launches.

The information about the Soviet high-altitude nuclear tests remained
classified until after the Berlin Wall came down. The Soviet nuclear weapon
detonated on October 28, 1962, over Zhezgazghan in Kazakhstan at an altitude
of ninety-three miles had a consequential effect. According to Russian scientists,
“the nuclear detonation caused an electromagnetic pulse [EMP] that covered all
of Kazakhstan,” including “electrical cables buried underground.”

The Cuban Missile Crisis made clear that command and control systems not
only needed to be upgraded but also needed to be reimagined. It was J. C. R.
Licklider who first challenged his ARPA colleagues to rethink old ideas about
what computers could do beyond mathematical tasks like payroll and
accounting. Licklider proposed the development of a vast multiuser system, a
“network” of computers that could collect information across multiple platforms
—from radar and satellites to intelligence reports, communication cables, even
weather reports—and to integrate them. What was needed, said Licklider, was a
partnership between man and machine, and between the military and the rest of
the world.

Of his ARPA bosses, Licklider wrote, “I kept trying to convince them of my
philosophy that what the military needs is what the business man needs, is what
the scientist needs.” Six months after arriving at ARPA, he sent out a memo
calling this network the “Intergalactic Computer Network.” At the time, different
computers spoke different programming languages, something Licklider saw as
a hurdle that needed to be immediately overcome. It was an extreme problem, he
wrote, one “discussed by science fiction writers: How do you get
communications started among totally uncorrelated sapient beings?” Finding the
answer would take decades, but it began at ARPA in 1962.



J. C. R. Licklider is sometimes called modern computing’s “Johnny Appleseed”
for planting the first seeds of the digital revolution. What is not generally known
about Licklider is that he ran a second office at the Pentagon called the
Behavioral Sciences Program, an office that would eventually take on much
more Orwellian tasks related to surveillance programs. This office grew out of a
study originally commissioned by Herb York, titled “Toward a Technology of
Human Behavior for Defense Use.” This study examined how computers, or
“man-machine systems,” could best be used in conflict zones. The results, today,
are far-reaching.

In its Behavioral Sciences Program, ARPA wanted to “build a bridge from
psychology into the other social sciences” using computers, according to an
early ARPA report. Because Licklider was trained as a psychologist, ARPA
director Jack Ruina believed he was the right man for this job, too.

One task of the Behavioral Sciences Program was to imagine a future world
where computers could be used by the Defense Department as teaching tools.
This was visionary thinking in 1962, when computers still took up entire rooms
and cost millions of dollars to build and operate. “Computer assisted teaching
systems and computer assisted gaming and simulation studies are examples of
work chosen [for] human performance research believed to be defense relevant,”
read an internal ARPA report. Training President Diem’s South Vietnamese army
was a solid example. ARPA sought ways in which to teach Vietnamese recruits
to be better soldiers and more efficient administrators so they could defeat
communism. This was arduous, labor-intensive work. Language and culture
barriers added an extra layer of toil. One idea behind the Behavioral Sciences
Program was that computers could one day shoulder the burden of this kind of
work.

The Behavioral Sciences Program initiated a number of projects. These were
programs that had a public face but also had highly classified components.
ARPA secretly opened a second Combat Development Test Center, this one on
the outskirts of Bangkok, five hundred miles to the northwest of Saigon. Like its
Vietnamese counterpart, this new CDTC would also research and develop
techniques and gadgets but with a focus on longer-term counterinsurgency goals,
including Licklider’s plans for computer-assisted teaching, gaming, and
simulation studies. Congress was not told about the new Combat Development
Test Center in Bangkok, nor was the House Committee on Appropriations,
though the Defense Department was legally required to notify it before
constructing new facilities.



“Thailand was the laboratory for the soft side and Vietnam was the laboratory
for the hard side, or things that go boom,” explained James L. Woods, an ARPA
officer who worked at the CDTC in Thailand.

There was a bigger plan in play, until now unreported. Secretary McNamara
was eager to have ARPA create additional Combat Development Test Centers
around the world, something he considered an important part of the president’s
national security policy of flexible response. Insurgent groups, also called
terrorist organizations, were on the rise across Southeast Asia, Latin America,
Africa, and the Middle East. “The U.S. would need to support Limited Wars in
these remote areas,” one Project Agile report declared, adding that “similar
representation is being considered by OSD [Office of the Secretary of Defense]
in other areas of the world.” ARPA called its worldwide program “Remote Area
Conflict” and hired the defense contractor Battelle Memorial Institute to open
and operate two “Remote Area Conflict Information Centers,” one in
Washington, D.C., and the other in Columbus, Ohio, to keep track of programs at
the Combat Development Test Centers in Saigon and Bangkok and all future
CDTCs, and to write summary reports and produce analyses of progress made.
As early as 1962, ARPA drew up plans for CDTCs in Beirut and Tehran under
this new “Remote Area Conflict” banner. The declassified CDTC files housed at
the National Archives have been miscataloged and are lost. The only known
copies remain with Battelle. Though the copies are more than fifty years old,
Battelle declined to release them, stating that “unfortunately, it is Battelle policy
not to release copies of Battelle reports.”

In Thailand, the new CDTC flourished. ARPA engineers in Licklider’s
Behavioral Sciences Program office believed that computers could be used to
model social behavior. Data could be collected and algorithms could be designed
to analyze the data and to build models. This led Licklider to another seminal
idea. What if, based on the data collected, you could get the computer to predict
human behavior? If man can predict, he can control. “Much of the work is
theoretical and experimental,” stated T. W. Brundage, the first director of the
CDTC in Bangkok, “and for the time being is mainly non-hardware oriented.”
Brundage was referring to one of the first tests of Licklider’s theory to be
conducted at the new center. It was called “Anthropometric Survey of the Royal
Thai Armed Forces,” and involved 2,950 Thai soldiers, sailors, and pilots. It was
an example of a CDTC program with a public face but a classified motive. The
Thai government was told that the purpose of the program was “to provide
information on the body size of Thai military personnel,” which could then be



used for “design and sizing of clothing and equipment” of the Thai armed forces
in the future. ARPA technicians took fifty-two sets of measurements from each
of the 2,950 Thai participants, things like eye height, seated height, forearm-to-
hand length, and ankle circumference. But the Thai participants were also asked
a bevy of personal questions—not just where and when they were born, but who
their ancestors were, what their religion was, and what they thought of the king
of Thailand.

The true purpose of the “Anthropometric Survey of the Royal Thai Armed
Forces,” and dozens of other surveys like it, was “data collection and data
processing.” The information was sent back to the Computer Branch of the U.S.
Army Natick Laboratories in Natick, Massachusetts. “After coding the
background information, all of the data were transferred from the data sheets to
punched cards,” reads a declassified report. A digital profile was then made “on
each of the men in the series.” ARPA wanted to create a prototype showing how
it could monitor third world armies for future use. The information would be
saved in computers stored in a secure military facility. In 1962 Thailand was a
relatively stable country, but it was surrounded by insurgency and unrest on all
sides. If Thailand were to become a battle zone, ARPA would have information
on Thai soldiers, each of whom could be tracked. Information—Ilike who
deserted the Thai army and became an enemy combatant—could be ascertained.
Using computer models, ARPA could create algorithms describing human
behavior in remote areas. Eventually these patterns could lead to predictive
computer modeling, Licklider believed.

There were other individuals working with and for Licklider in his predictive
modeling programs. One was Ithiel de Sola Pool, a left-leaning revolutionary in
the field of social science. Doing contract work for ARPA, Pool became one of
the first social scientists to use computers to create models for analyzing human
behavior. He would become the world’s first authority on the social impact of
mass media. J. C. R. Licklider and Ithiel de Sola Pool put together a series of
proposals for ARPA to consider. Computer models could be used to answer
important questions, the men said. They proposed that studies be done on
“peasant attitudes and behavior,” “‘stability and disorder’ in several countries,”
and “cultural patterns.”

Pool and Licklider both served on ARPA’s Behavioral Sciences Panel, and in
that capacity they examined Hickey and Donnell’s study of the Strategic Hamlet
Program. “They [Hickey and Donnell] have yielded much useful information
and opened up promising areas for investigation,” Licklider and Pool wrote, “but



with regard to the solution of these important, complex problems, they have
barely scratched the surface.” The two behavioral scientists recognized that the
information Hickey and Donnell had collected on the villagers could also be
used to create computer models and to predict how these kinds of individuals
might act in future conflicts. “These are important tools,” said Licklider, for they
can lead to a better understanding of the “inexorable flow from conditions to
consequences.” With baseline data in a Defense Department computer system,
the behavior of the villagers could be covertly monitored, analyzed, and
modeled. This was an effective means of command and control.

But as with the history of warfare, the desire to control and the ability to
control are often at odds. Despite inventive government efforts to influence a
population, events occur that are beyond military control. What happened next in
Vietnam had consequences that could not be undone.

May 8, 1963, marked the 2,527th birthday of the Buddha, and a group of
religious followers gathered in the village of Hue to celebrate. Protest was in the
air. Buddhists were being repressed by President Diem’s autocratic Catholic
regime. The villagers of Hue had been told not to fly Buddhist flags, but they did
anyway. The mood was festive, and a large crowd of nearly ten thousand people
had assembled near the Hue radio station when eight armored vehicles and
several police cars arrived on the scene in a show of force. Police ordered
revelers to disperse, but they refused. Police used fire hoses and tear gas, still
with no effect. Someone threw a grenade onto the porch of the radio station,
killing nine people, including four children. Fourteen others were severely
injured. A huge protest followed. The event became a catalyst for people across
South Vietnam to express widespread resentment against President Diem and his
brother, Ngo Dinh Nhu, who was head of the secret police. The Buddhists
demanded the right to fly their own flags and to have the same religious
freedoms accorded to members of the Catholic Church. When the government
refused, more than three hundred monks and nuns convened in Saigon for a
protest march, including an elderly monk named Thich Quang Duc. The group
made its way silently down one of Saigon’s busiest boulevards to a crossroads,
where everyone stopped and waited. Thich Quang Duc sat down on a cushion in
the middle of the street and assumed the lotus position. A crowd gathered around
him, including New York Times reporter David Halberstam. Two other monks,
each carrying a five-gallon can of gasoline, walked up to Thich Quang Duc and
poured gasoline on him. One of them handed Thich Quang Duc a single match.



He struck the match, touched it to his robe, and set himself on fire.

David Halberstam described the devastation he felt watching the monk catch
fire and burn to death right in front of him on the Saigon street. “Flames were
coming from a human being; his body was slowly withering and shriveling up,
his head blackening and charring,” Halberstam wrote. “In the air was the smell
of burning flesh; human beings burn surprisingly quickly. Behind me I could
hear the sobbing of the Vietnamese who were now gathering. I was too shocked
to cry, too confused to take notes or ask questions, too bewildered even to
think.... As he burned he never moved a muscle, never uttered a sound, his
outward composure in sharp contrast to the wailing people around him.”

During the self-immolation, somehow the monk was able to remain perfectly
still. He did not writhe or scream or show any indication of pain. Even as he was
consumed by fire, Thich Quang Duc sat upright with his legs folded in the lotus
position. His body burned for about ten minutes until finally the charred remains
toppled over backwards.

Journalist Malcolm Brown, the Saigon bureau chief for the Associated Press,
took a photograph of the burning monk, and this image was printed in
newspapers around the world. People everywhere expressed outrage, and
overnight President Diem became an international pariah.

But instead of showing empathy or capitulating to the Buddhists’ wishes,
President Diem, together with his brother Ngo Dinh Nhu and Nhu’s wife, the
glamorous Madame Nhu, began to slander the Buddhists. Madame Nhu went on
national TV in pearls and a black dress, fanning herself with a folding fan, to say
that Buddhist leaders had gotten Thich Quang Duc drunk and set him up for
suicide as a political ploy.

“What have the Buddhist leaders done?” asked Madame Nhu on television.
“The only thing they have done, they have barbecued one of their monks whom
they have intoxicated.... Even that barbecuing was done, not even with self-
sufficient means because they used imported gasoline.” By the end of summer,
the crisis was full-blown. The White House advised President Diem to make
peace with the Buddhists immediately. Diem ignored the request and instead, in
August 1963, declared martial law.

In late October, the U.S. ambassador to South Vietnam, Henry Cabot Lodge
Jr., told President Kennedy that a coup d’état was being organized against
President Diem by a group of Diem’s own army generals. In the now famous
“Hillman cable,” the president, the ambassador, and diplomats Averell Harriman
and Roger Hillman agreed not to interfere with the overthrow of Diem by his



own military. In the cable, Ambassador Lodge gave secret assurances to the
South Vietnamese generals that it was fine with the White House for them to
proceed with the coup.

On November 1, 1963, a group of Diem’s generals overthrew the government
of South Vietnam. President Diem and his brother escaped to the Saigon district
of Cholon, where they hid inside a Catholic church. The following morning,
November 2, the brothers were discovered. Diem and Nhu were thrown into the
back of an American-made armored personnel carrier and driven away.
Sometime shortly thereafter, President Diem and his brother were executed.
Their bullet-riddled bodies were photographed, then buried in an unmarked
grave in a plot of land adjacent to Ambassador Lodge’s house.

When the leader of the Vietnamese communist movement, Ho Chi Minh,
learned of the assassination, even he was surprised. “I can scarcely believe the
Americans would be so stupid,” he said.

Out in the countryside across South Vietnam, the garrison state constructed
by President Diem and the U.S. Department of Defense began to crumble. The
local people, be they paddy rice farmers or committed Vietcong, began tearing
down the fabricated enclaves the Diem regime had forced them to build as part
of the Strategic Hamlet Program. News footage seen around the world showed
farmers smashing the fortifications’ bamboo walls with sledgehammers, shovels,
and sticks, as the strategic hamlets disappeared. Seizing the opportunity, the
communists began sending thousands of Vietcong fighters to infiltrate the
villages of South Vietnam. They came down from the North by way of a series
of footpaths and jungle trails, which would become known as the Ho Chi Minh
Trail. Soon it would be impossible to tell a neutral farmer from a committed
communist insurgent.

Command and control was an illusion in Vietnam. Despite millions of
dollars, hundreds of men, and the use of lethal chemicals as part of a herbicide
warfare campaign, ARPA’s Project Agile—with its cutting-edge gadgets and
counterinsurgency techniques—was having little to no effect on the growing
communist insurgency spreading across South Vietnam. Perhaps Americans in
Saigon might have been able to foresee the fall of President Ngo Dinh Diem, but
it is unlikely that anyone could have predicted what happened shortly thereafter,
halfway around the world in Texas. Twenty days after the execution of Diem and
his brother, while riding in an open car through Dealey Plaza in Dallas, President
John Kennedy was shot dead by an assassin.

Another president, Lyndon Baines Johnson, would inherit the hornet’s nest



that was Vietnam.



CHAPTER TEN

Motivation and Morale

The anthropologist Gerald Hickey leaned out the side of a low-flying military

aircraft watching the sea snakes swimming below. The weather was warm, the
sea calm, and as the aircraft he shared with a team of ARPA officials approached
Phu Quoc Island in the Gulf of Siam, the water was robin’s egg blue. It was the
winter of 1964, and Hickey was back in Vietnam, working for the RAND
Corporation on another ARPA contract, this time studying how U.S. military
advisors got along with their Vietnamese counterparts. The war that did not
officially exist marched on.

The ARPA officers were heading out to the island to test weapons and gear
which they would then turn over to their junk fleet commander counterparts,
local Vietnamese fishermen paid by the Pentagon to patrol the coasts and keep
an eye out for Vietcong. Hickey was here to interview participants on both sides.
“En route, the ARPA officers tested the new AR-15, an early version of the M-
16, by shooting at long sea snakes, which when hit, flew into the air,” Hickey
recalled.

Once on the island the group set up a beachfront camp, stringing ARPA-
engineered hammocks between palm trees and setting up ARPA-engineered tents
before heading over to the steep sea cliffs, where they tested the ruggedness of
ARPA-designed military boots. Hickey tagged along, notebook in hand, taking
notes and asking questions, as he always did. After the day’s work, the men sat
around a fire pit eating grilled shark and giant sea turtle, washing it down with
rice and La Rue beer.

After the Phu Quoc Island trip, Hickey headed back to Saigon and then up to
the U.S. military facility at Da Nang, conducting dozens of interviews along the
way. On July 4, 1964, he caught a ride in an H-34 Marine helicopter and headed



into the Ta Rau Valley to a Special Forces camp located at Nam Dong.

“Known as deep VC territory,” Hickey noted in his journal.

Captain Roger Donlon, commander of the unit at Nam Dong, met Hickey at
the dirt landing pad when his helicopter touched down. Hickey noted how
heavily fortified the camp was, its perimeter ringed with anti-sniper sandbags,
machine gun posts, mortar pits, and concrete bunkers. Hickey was here at Nam
Dong to interview each member of the twelve-man Special Forces team as well
as their Vietnamese counterparts, young men who were mostly Nung people, an
ethnic minority of Chinese descent.

The team at Nam Dong was here in the Ta Rau Valley to protect five
thousand Vietnamese who lived in the surrounding area. In addition to patrolling
the jungle, the Special Forces team organized locals’ efforts to dig wells and
build schools. There was little else to do here, and Hickey recalled that “the A-
team members were happy to have an anthropologist in town.”

His first day in Nam Dong, Hickey accompanied Captain Donlon out to one
of the villages where there had been reports of chemicals being sprayed out of
aircraft. “Rice crops had been destroyed and villagers were sick,” Hickey noted.
Captain Donlon told the sick villagers that he would send their complaints up the
chain of command. Hickey had no way of knowing that the organization paying
for his report, ARPA, was the same organization behind the science program that
had sprayed the chemicals on the villagers and their rice crops.

The men drove back to the base in an Army jeep, careful to get to the camp
before nightfall. Once the sun disappeared behind the mountains, the valley was
plunged into darkness, making travel dangerous and difficult. Back at Nam
Dong, Hickey filled out a timesheet, required by RAND to be submitted each
week, and dropped it in the command center’s U.S. mailbox. He ate dinner with
the Nung soldiers, interviewing them in their native language. The Nung soldiers
told Hickey they believed a Vietcong attack was imminent, and he took the news
to Captain Donlon. A team meeting was organized, and Donlon ordered the
Vietnamese strike force to double its outer perimeter security and also ordered
the helicopter landing zone to be fortified. Donlon gave Hickey an AR-15 and
told him to sleep with it close by his bed.

In the middle of the night, at 2:26 a.m., a massive explosion knocked Hickey
out of bed. More explosions followed, and suddenly the camp was filled with
white phosphorus smoke. With the sound of automatic weapons fire coming
from every direction, Hickey grabbed his eyeglasses and his AR-15 and started
to run. “Suddenly bullets were piercing the bamboo walls,” he later recalled.



Outside his bunkroom, the mess hall and supply room were on fire. “Mortar
rounds landed everywhere, grenades exploded, and gunfire filled the air. In a
matter of minutes,” Hickey recounted, “the camp had become a battlefield.” For
a moment, he felt all was lost. That he would die here in Nam Dong. Instead, the
anthropologist raised his AR-15 and assumed the role of a soldier, fighting
alongside the Green Berets and the Nung commandos through the night.

When light dawned and the Vietcong retreated back into the jungle, Hickey
surveyed the carnage. Sixty Nung, two Americans, and one Australian had been
killed. “There were bodies and pieces of bodies everywhere—on the cluttered
parade ground, in the grasses, and on the [perimeter] wires.” One of the Nung
soldiers he had eaten dinner with the night before was dead, recognizable only
by the insignia on his shirt. “The smoky air was heavy with the odor of death,”
Hickey recalled. Overcome by a wave of nausea, he threw up.

“The July 1964 Nam Dong battle foreshadowed the fury of the struggle that
would become known as the Vietham War,” wrote Hickey. “As that war, with its
modern technology and armaments and large armies, drew all of South Vietnam
into its vortex and captured the world’s attention, the battle of Nam Dong faded
into obscurity.” Americans still did not know they were fighting a war in
Vietnam. Captain Roger Donlon was awarded the Congressional Medal of
Honor, the first of the Vietnam War, and Gerald Hickey would continue his work
as an anthropologist, writing more than a dozen reports for ARPA, on subjects
including the role of the AR-15 in battle and the effects of Agent Orange on the
Vietnamese.

Back in America, RAND Corporation president Frank Collbohm had set his
focus on securing a lucrative new contract with the Advanced Research Projects
Agency. Collbohm and analyst Guy Pauker flew to Washington, D.C., to meet
with ARPA officials. RAND’s Third Area Conflict Board believed that the firm’s
social scientists could help stop the Vietcong insurgency by researching and
analyzing for the Pentagon the “human problems” connected to insurgent
groups. The broad-themed contract they sought had enormous potential value
and would turn out to be RAND’s single-biggest contract during twelve years of
war in Vietnam. It was called the Viet Cong Motivation and Morale Project, and
it was secured in a single meeting in Washington, D.C.

In Washington, Collbohm and Pauker met with Seymour Deitchman, Harold
Brown’s new special assistant for counterinsurgency at ARPA. Before
Deitchman took over the counterinsurgency reins, ARPA’s Project Agile



programs had been overseen by William Godel. But the situation with Godel had
taken a bizarre turn. For eighteen months, Godel had received high praise from
the White House and the Pentagon for his counterinsurgency work, winning the
prestigious National Civil Service League award and being named one of the
nation’s ten top government administrators in 1962. But suddenly and
mysteriously, financial incongruities within Project Agile’s overseas expense
accounts were brought to the attention of Secretary of Defense McNamara, and
the FBI was brought in to investigate. Godel was at the very center of the
investigation. Counterinsurgency was too significant a program to leave in the
hands of a man under suspicion, and Deitchman, an aeronautical and mechanical
engineer working at the Institute for Defense Analyses, or IDA, was chosen to
replace Godel.

Also present during the meeting was the powerful William H. Sullivan, a
career State Department official and the head of President Johnson’s new
Interagency Task Force on Vietnam. In a few months’ time, Sullivan would
become ambassador to Laos. Between Sullivan and Deitchman, the officials in
the room had the power to award a significant counterinsurgency contract to
whomever they saw fit, in this case RAND. Which is exactly what the record
shows happened next.

William Sullivan pulled out a sheet of paper and set it in front of Collbohm
and Pauker. On the paper was a list of twenty-five topics that the Interagency
Task Force and the Pentagon wanted researched. Down at the bottom, near the
end, one topic leaped out at Guy Pauker. It read:

“Who are the Vietcong? What makes them tick?”

Pauker was electrified. “Where did this question come from?” he asked.

“That question came directly from Secretary of Defense Robert McNamara,”
Sullivan said, “who keeps asking the question.”

“Frank and I agreed on the spot that RAND would try to answer the Defense
Secretary’s question,” Pauker recalled.

Guy Pauker, born in Romania, was a staunch anticommunist. He had a Ph.D.
from Harvard in Southeast Asian studies, and was an expert on how Stone Age
cultures, such as the Navajo, do or do not adapt to the modern world. He felt
excited by this counterinsurgency challenge. The Vietcong were like a Stone
Age people, Pauker believed, and he welcomed the opportunity to determine
what it was that made them tick. Collbohm and Pauker returned to RAND
headquarters in Santa Monica, where they put together an outline for the new
project and a bid.



Over at the Pentagon, the question “What makes the Viet Cong tick?” had
also been confounding the Advanced Research Projects Agency. “The original
intent” of the RAND program, as Seymour Deitchman later explained it, was to
understand the nature of the Vietcong revolutionary movement by finding
answers “to such questions as, what strata of society its adherents came from;
why they were adherents; how group cohesiveness was built into their ranks; and
how they interacted with the populace.” By the summer of 1964, the secretary of
defense had grown frustrated by the lack of progress being made in the
“techniques™ area of Project Agile. Three years into the conflict and still no one
seemed to have a handle on who these Vietcong insurgents really were. ARPA
needed quality information on the enemy combatant, said Deitchman, and for
this, to help facilitate the new RAND Corporation study, the secretary of defense
made a deal with the CIA.

Joseph Zasloff was the lead social scientist on the original Viet Cong
Motivation and Morale Project, and in 2014 he recalled the premise of the
RAND study. “The CIA had detention centers and prisons in South Vietnam,”
Zasloff said, facilities that were not supposed to exist. It was in these secret
detention centers that the CIA kept captured communist POWSs, from whom
various case officers tried to extract information. “We interviewed these
prisoners for our study,” explained Zasloff. “We learned a lot from them about
what had been going on. Some were old and had fought at Dien Bien Phu. Some
were just teenagers. They were all very dedicated. Had great discipline and
commitment. They were indoctrinated into the communist way of thinking.”

Joe Zasloff and his wife, Tela, arrived in Saigon for the Motivation and
Morale Project in the summer of 1964. Zasloff, an expert on Southeast Asian
studies, had spent the previous year at RAND working on a report for the U.S.
Air Force called The Role of North Vietnam in the Southern Insurgency. In this
report, which he produced from his office in Santa Monica, Zasloff concluded
that the North Vietnamese were responsible for fueling the insurgency in the
South. Through the lens of history this is hardly news, but in 1964 Zasloff’s
findings were considered original. He was sent to Saigon to lead this new RAND
study. Zasloff did not have the kind of hands-on social science research
experience that Gerald Hickey and John Donnell had, but he had been to
Vietnam, in the late 1950s, as a university professor teaching social science at
the Faculty of Law in downtown Saigon.

Because Zasloff would be working directly with the highest-ranking
members of the MACYV, he was given a civilian rank equal to the rank of general,



as well as accommodations fit for a general. The Zasloffs settled into ARPA’s
elegant two-story villa at 176 Rue Pasteur, just down the street from the Combat
Development Test Center. Their front yard had trees and a grassy lawn. A wide
wooden veranda and second-story balconies added to the French colonial feel, as
did the staff of servants who took care of housekeeping needs. Tela Zasloff had
the maids string white lights throughout the garden, said to be inhabited by
ghosts. A ten-foot-tall concrete wall had been constructed around the villa’s
perimeter as an added security precaution.

The villa’s first-floor interior was grand, laid out like a posh hotel lobby, with
rattan furniture and potted palm trees. The downstairs served as a work area for
the RAND researchers who came and went. At night, the Zasloffs frequently
hosted dinner parties.

One month after the Zasloffs got the place up and running, John Donnell, the
author with Hickey of the unfavorable Strategic Hamlet Program report, arrived.
Donnell was to be Zasloff’s partner on the new ARPA project, examining
communist motivation and morale. The success of the program relied on getting
accurate information from POWSs, and Donnell spoke Vietnamese. Zasloff also
hired local academics to act as interpreters, French-speaking Vietnamese
intellectuals who were considered wealthy by national standards. The
Vietnamese interpreters were often invited to the Zasloffs’ dinner parties and
were asked to share their thoughts and perceptions. The interpreters were candid
and open, admitting freely that they knew almost nothing about Vietnamese
peasants who lived in villages outside Saigon. They were all citizens of the same
country, but with very little in common. Most farmers, the interpreters said,
lacked dreams and aspirations and were generally content. Most had no ambition
to do anything but farm. All the peasants wanted out of this life, the interpreters
said, was to live with their families in peace, in rural villages, without being
harassed or disturbed.

The interpreters set out with Zasloff and Donnell to interview prisoners of
war in the secret CIA prisons across the South. The group interviewed prisoners
inside the notorious Chi Hoa prison in Saigon as well as in many smaller
detention centers out in the provinces. Most of the POW interviews were done
with either Zasloff or Donnell and one Vietnamese interpreter, who also acted as
a stenographer or note taker. There were no uniformed officials present, which
meant the prisoners often loosened up and spoke freely.

“We interviewed all kinds of prisoners,” Zasloff recalled. “Some from the
North and some from the South.” Most of the northern-born fighters had made



their way to the South along the Ho Chi Minh Trail. While their histories
unfolded, the initial assumptions of the interpreters from Saigon began to
change, including the preconception that all a Viethamese farmer wanted was to
own a small plot of land and be left in peace. As work progressed, the RAND
researchers started to learn more about what was actually fueling the insurgency.
It was a relatively simple answer that was echoed among the prisoners. What
motivated Vietcong fighters, the prisoners said, was injustice, “grievances the
peasants held against the Saigon government.” The prisoners told Zasloff and
Donnell they believed that through communism, they could have a better life,
one that was not based on corruption. The prisoners expressed “ardent
aspirations they had for education, economic opportunity, equality and justice for
themselves and their descendants,” Zasloff and Donnell wrote.

The POWs also talked of being tortured by the government of South
Vietnam. Some prisoners showed the RAND analysts scars they claimed were
the results of incessant torture by prison guards. They spoke of being forced to
watch summary executions of fellow prisoners, without explanation or trial.
There was no way to verify the veracity of what they were told, but Zasloff and
Donnell felt compelled to report these Geneva Convention violations to Guy
Pauker at RAND. When Pauker forwarded the information on to the Pentagon in
a memo titled “Treatment of POWSs, Defectors and Suspects in South Vietnam,”
Seymour Deitchman got involved.

He asked questions: How did Zasloff and Donnell know that the prisoners
were not lying? Why believe a prisoner in the first place? Instead of looking into
Zasloff and Donnell’s claims, Deitchman later commissioned a RAND study on
how to detect when a Vietcong prisoner was telling a lie. In “Estimating from
Misclassified Data,” RAND analyst S. James Press used a probability theorem
called Bayes’ theorem to refute the idea that POW interviews could always be
trusted. “The motivation for the work had its genesis in a desire to compensate
for incorrect answers that might be found in prisoner-of-war interviews,” Press
wrote. After forty-eight pages of mathematical calculations that placed Vietcong
POWSs’ answers in hypothetical categories, Press concluded, “It is clear that if
hostile subjects were aiming at an optimal strategy, they would lie independently
of all the categories.”

The same summer that Zasloff and Donnell presented their concerns to
Seymour Deitchman, something totally unexpected happened at the Pentagon, a
situation that still confounded Joseph Zasloff after more than fifty years. His
earlier RAND monograph, The Role of North Vietham in the Southern



Insurgency, began making its way around the upper echelons of the Pentagon. In
this report Zasloff had concluded that the North Vietnamese were responsible for
most insurgent activity in the South. “Much of the strength and sophistication of
the insurgent organization in South Vietnam today is attributable to the fact that
North Vietnam plans, directs, and coordinates the over-all campaign and lends
material aid, spiritual leadership and moral justification to the rebellion,” Zasloff
had written. A copy went to the Air Force chief of staff, General Curtis LeMay.
The overall war policy at the time called for “graduated pressure,” a strategy that
Robert McNamara had developed for President Johnson to avoid making the war
in Vietnam official. Only a few months remained until the November
presidential election; Johnson desperately wanted to maintain what was known
at the Pentagon as his “hold until November” policy. This strategy allowed for
so-called tit-for-tat bombing raids, small-scale U.S. Air Force attacks against
communist activity. Up to this point in the conflict, Hanoi, the capital of the
North, had not been targeted.

Reading Zasloff’s The Role of North Vietnam in the Southern Insurgency,
General LeMay decided the paper was the perfect report on which to base his
argument to bomb North Vietnam. Unknown to Zasloff, his RAND report would
now become the centerpiece of LeMay’s new strategy for the secretary of
defense. In this unconventional war, which America was still not officially
fighting, the role of bombing had been fraught with contention. In the summer of
1964, the U.S. Air Force was playing a subordinate role to the U.S. Army, which
led efforts on the ground. General LeMay had been arguing that airpower was
the way to quell the insurgency, but his arguments had been falling on deaf ears.
As LeMay geared up to use Zasloff’s RAND study in a new push with Secretary
McNamara, a major incident and turning point in the war occurred.

In the first week of August 1964, U.S. naval forces clashed with North
Vietnamese torpedo boats in the Gulf of Tonkin. It served as a casus belli, an act
or event used to justify war. President Johnson went on national television,
interrupting regular programming across the country to announce North
Vietnamese aggression and request from Congress the authority to take military
action. This was the official beginning of the Vietnam War. In a matter of days,
Congress passed the Tonkin Gulf Resolution, giving President Johnson the
authority to take whatever actions he saw necessary, including the use of force.
At the Pentagon, Zasloff’s study was now at the center of a perfect storm. On
August 17, 1964, General LeMay sent a memorandum to General Earle “Bus”
Wheeler, the chairman of the Joint Chiefs of Staff. “The best chance” for



winning the war in Vietnam, LeMay wrote, was to choose ninety-four targets in
North Vietnam already identified by the Pentagon as “crucial” to the communists
and therefore necessary to destroy. Zasloff’s study, also sent to General Wheeler,
was the centerpiece of LeMay’s argument. At the time, Zasloff had no idea.

In Saigon, Zasloff and Donnell were getting close to the end of their prisoner
of war study, the first of the Viet Cong Motivation and Morale Project reports for
ARPA. The men had conducted 145 interviews over five months, in multiple
CIA prisoner facilities. In December 1964, Guy Pauker flew to Saigon to help
compile the information. In the downstairs mezzanine of the ARPA villa on Rue
Pasteur, the three men labored for weeks to put together Zasloff and Donnell’s
final report, which was fifty-four pages long.

Once it was completed, the RAND analysts briefed General William
Westmoreland, at MACV headquarters just down the street. The Vietcong
insurgents, Zasloff and Donnell said, saw the Americans as invaders and would
do anything they could to make them give up and leave. Ten years earlier,
participants from the same movement had fought to kick the French out, and had
succeeded. Now they were fighting for the same cause. The insurgency was not
an insurgency to the locals, Zasloff and Donnell said. It was a nationalist
struggle on behalf of the people of Vietnam. The insurgents saw themselves as
being “for the poor,” the analysts said, and they saw the Americans as the
villains, specifically “American imperialists and their lackeys, the GVN
[Government of Vietnam].” Zasloff and Donnell said that in their POW
interviews they had learned that very few fighters understood what communism
meant, what it stood for. Hardly any of the Vietcong had even heard of Karl
Marx. It was a fact that the Vietcong had patrons among the Chinese communists
and that the same patrons had been helping the North Vietnamese, giving them
weapons and teaching war-fighting techniques. But what the local people were
after was independence. South Vietnamese peasants had aspirations, too. They
wanted social justice, economic opportunity. And they wanted their land back—
land that had been taken from them during dubious security operations like the
Strategic Hamlet Program. That was what made the Vietcong tick, Zasloff and
Donnell told General Westmoreland.

Next, the men briefed General Maxwell Taylor, whom Johnson had made
U.S. ambassador to Vietnam. After that, it was back to MACYV headquarters to
brief the senior staff, as well as the ARPA officials at the Combat and
Development Test Center. In each facility, to each person or group of people,
they said the same thing. The Vietcong were a formidable foe. They “could only



be defeated at enormous costs,” Zasloff and Donnell said, “if at all.”

Under the aegis of the Viet Cong Motivation and Morale Project, the Advanced
Research Projects Agency sought to determine what made the Vietcong tick. But
the agency did not want to hear that the Vietcong could not be defeated.
Seymour Deitchman took the position that Zasloff and Donnell had gone off the
rails, same as Hickey and Donnell had done with the Strategic Hamlet Program
report a few years before. According to other RAND officers, Deitchman
perceived the POW report as unhelpful. RAND needed to send researchers into
the field whose reports were better aligned with the conviction of the Pentagon
that the Vietcong could and would be defeated. Frank Collbohm took to the
hallways of the RAND headquarters he was in charge of in Santa Monica. “I am
looking for three senior, imaginative fellows to go over to Vietnam,” he said, and
to get a handle on the chaos in Southeast Asia. He needed to replace Zasloff and
was looking for a quality analyst to take over the Viet Cong Motivation and
Morale Project. Collbohm found what he was looking for in a controversial
nuclear strategist named Leon Gouré.

Leon Gouré, born in Moscow in 1922, was a Sovietologist who loathed
Soviet communism. He was born into a family of Jewish socialist intellectuals
who were part of a faction called the Mensheviks, who came to be violently
persecuted by the Leninists. When Gouré was one year old, the family went into
exile in Berlin, only to flee again a decade later when Hitler became chancellor
of Germany. The Gourés moved to Paris but in 1940 were again forced to flee.
Gouré once told the Washington Post that his family left Paris on the last train
out, and that only when he arrived in America did he finally feel he had a home.
Gouré enlisted in the U.S. Army, became a citizen, and was sent back to
Germany to fight the Nazis in the Battle of the Bulge. As a member of the
Counterintelligence Corps, America’s Army intelligence group, he became
fluent in German and French. He also became a valuable interrogator, learning
how to draw information out of captured prisoners, and to write intelligence
reports.

After the war, Gouré earned an undergraduate degree from New York
University and a master’s degree from Columbia. In 1951 he became an analyst
with RAND, and in no time he was working on post—nuclear war scenarios with
the firm’s elite defense intellectuals, including Albert Wohlstetter and Herman
Kahn. Gouré’s particular area of expertise was post-apocalypse civil defense,
and in 1960 he traveled to Moscow on a civil defense research trip for RAND. In



1961 his findings were published as a book that caused a national outcry.

Gouré claimed that during his trip to Moscow, he had seen firsthand evidence
indicating that the Soviet Union had built a vast network of underground
bunkers, which would protect the Russian people after a nuclear first strike
against the United States. The Soviet action would inevitably be followed by a
U.S. nuclear response. The concept of mutual assured destruction was based on
the idea that the superpowers would not attack each other, provided they
remained equally vulnerable to a nuclear strike. Gouré’s frightening premise
suggested that the Soviet Politburo believed they could survive a nuclear war
and protect the majority of their population as well. Like Albert Wohlstetter’s
second-strike theory, Gouré’s findings suggested that since the Soviets believed
they could survive, they might attempt a decapitating first strike.

Gouré’s critics said his work was unreliable. That he hated Soviet
communism with such passion that he was biased to the point of being blind. In
December 1961 an article attacking Gouré’s work appeared in the New York
Times under a headline that read “Soviet Shelters: A Myth or Fact?” Reporter
Harrison E. Salisbury had taken a month-long trip across the Soviet Union,
covering roughly twelve thousand miles. He said that he “failed to turn up
evidence of a single Soviet bomb shelter,” and that the underground bomb
shelters purported to have been built across Moscow were nothing more sinister
than subway tunnels. He singled out “Leon Gouré, research specialist of the
Rand Corporation,” who, Salisbury wrote, “has presented several studies
contending that the Russians have a wide program for sheltering population and
industry from atomic attack.” Salisbury had interviewed scores of Russians for
his article and learned that Gouré’s reports had been “vigorously challenged by
observers on the scene.” Close scrutiny of the alleged facts, wrote Salisbury,
revealed that no shelters had been constructed. “Diplomats, foreign military
attaches and correspondents who have traveled widely in the Soviet Union report
that there is no visible evidence of a widespread shelter program.” The Gouré
report, Salisbury suggested, served only one master, RAND’s single largest
customer, the U.S. Air Force, in its quest for tens of millions more dollars from
the Pentagon for its ever-growing bomber fleets.

The acrimonious debate over the legitimacy of Gouré’s civil defense report
raged for months and then subsided. Gouré disappeared from the headlines but
continued to write reports for RAND. Now, as 1964 drew to a close, Frank
Collbohm tapped Leon Gouré to replace Joseph Zasloff as the lead social
scientist on the ARPA Viet Cong Motivation and Morale Project in Saigon.



Zasloff saw this appointment as a disaster waiting to unfold.

“Still, after fifty years, I get red in the face just thinking of what Leon Gouré
did,” Zasloff said in 2014. Within a matter of weeks Gouré was in Saigon. And
he was ready to take charge.

In Saigon, stability and security were quickly deteriorating as chaos enveloped
the city. On Christmas Eve, 1964, two Vietcong fighters drove a car packed with
two hundred pounds of explosives into the underground parking garage beneath
the Brink Bachelor Officers Quarters, a seven-story hotel leased by the Defense
Department to provide housing for its officers in Saigon. The bomb demolished
three floors of the building, killing two U.S. servicemen and injuring sixty-three
Americans, an Australian Army officer, and forty-three Vietnamese civilians.

Suddenly faced with the possibility that Saigon could fall to the Vietcong,
Secretary of Defense McNamara pressured President Johnson to take action. On
February 7, 1965, a limited bombing campaign called Operation Flaming Dart
began. Eleven days later, Johnson ordered the Joint Chiefs of Staff to initiate
Rolling Thunder I, the air campaign that General LeMay had been arguing for.
On March 8, the Marines landed in the city of Da Nang. It was war. Officially
now.

Leon Gouré settled into the RAND Saigon villa previously occupied by the
Zasloffs and got to work. His first report for the Viet Cong Motivation and
Morale Project drew conclusions that were diametrically opposed to what
Zasloff and Donnell had found.

“By and large,” wrote Gouré, “Vietnamese farmers hold no strong political
views.” Indeed, it was “the ideological apathy of the peasant” that allowed most
Vietnamese to concentrate on “personal survival,” not political aspirations,
Gouré wrote. The majority of the Vietnamese were neutral, he said, and unlike
people from the West, they did not adhere to the democratic notion that “they
have a real freedom of choice.” Gouré argued that bombing was the pathway to
victory in Vietnam. Bombing weakened the morale of the Vietcong, he said.

“Gouré gave the Pentagon exactly what the Air Force wanted to hear, about
bombing [Vietnam],” Zasloff said. But to Zasloff, what was particularly
egregious was that Gouré used the transcripts of Zasloff and Donnell’s prisoner
interviews to draw his own conclusions. These conclusions, said Zasloff,
“simply were not there.” Gouré did not interview any Vietcong prisoners on his
own for his original report.

In the winter of 1965, RAND’s Guy Pauker flew to Washington to meet with



the Joint Chiefs of Staff and to sell an expanded idea for the Viet Cong
Motivation and Morale Project, now being run by Leon Gouré. The premise,
Pauker said, was to determine how best to “break the backbone of the VC
[Vietcong] hard core.” In this new study, Gouré would interview Vietcong
prisoners himself, and by doing so, he would best be able to determine the
psychological effect that airpower and heavy weapons were having on the
Vietcong. “Judicious exploration” of this concept, Pauker said, “offered
considerable promise” about the way to win this war. The Joint Chiefs of Staff
agreed, and the ARPA project was expanded. With no previous experience
studying Southeast Asia, Leon Gouré, RAND’s leading Sovietologist and civil
defense expert, was put in charge of the expanded Viet Cong Motivation and
Morale Project.

The villa at Rue Pasteur was now a regular meeting place for RAND
anthropologists and social scientists working on various ARPA projects over the
course of the long war. This group included Gerald Hickey, now back in Saigon
to work on studies about how Special Forces worked with Montagnards and how
Vietnamese beliefs in “cosmic forces” factored into the war. In his memoir,
Hickey recalled how a rising star at the Pentagon named Dan Ellsberg regularly
came around the RAND villa. Hickey had met Ellsberg the previous summer and
was aware of his reputation as a brilliant Harvard economist who had written a
fascinating paper on how diplomacy was similar to blackmail. Ellsberg was now
working in Vietnam for the Defense Department, with the mysterious title of
“special liaison” to the Pentagon. One particular evening with Daniel Ellsberg
stuck in Hickey’s mind.

“In November 1965, I was invited to have an informal dinner with Dan
Ellsberg at his Saigon villa next to the heavily guarded villa of General
Westmoreland,” Hickey recalled. “Dan was affable as we talked about many
subjects relating to Vietnam, and then he produced a packet of photos taken on
trips into the countryside with [Lieutenant Colonel] John Paul Vann. In the
photographs he carried an automatic weapon, which he said he often fired into
the thick foliage along the road where the Vietcong might be hiding. Talking
about these trips,” recalled Hickey, “Dan became more excited by the bravado,
the adventure, something I had seen in other such men (combattant manqué
[frustrated fighter], the French called them) who came to Vietnam for reasons I
could never understand.”

Vietnam was a complicated, labyrinthine place to work and to live, with
professionals serving many masters on many projects about whose real meaning



they had no idea. This was the nature of classified defense work, with individual
scientists and soldiers given but a sliver of the truth, just enough to be able to do
the job without always knowing the reason behind it. Ellsberg’s bravado may not
have made much sense to Hickey in 1965. In the fall of 1972, things would
become illuminated when Ellsberg took actions against the Pentagon that would
force him to go underground as, for a time, the most wanted man in America.

Leon Gouré continued to produce reports for ARPA, almost all of which
promised the Pentagon that Vietcong fighters were rapidly losing motivation and
morale. In “Some Impressions of Viet Cong Vulnerabilities: An Interim Report,”
Gouré and co-author C. A. H. Thomson declared that Vietcong soldiers had
become “discouraged and exhausted,” and that “life in the Viet Cong has
become more dangerous and that the hardships are greater than in 1964.” These
findings, Gouré said, drew upon a record of 450 interviews with Vietcong
captives, “a body of evidence yielding more or less reliable impressions... of the
Viet Cong’s current vulnerabilities.” Furthermore, wrote Gouré, Vietcong cadres
had confided in him that they had lost hope. In recent months, as he put it,
Vietcong “soldiers have spoken more often of their probable death in the next
battle, of never seeing their families again.” There is no mention in these reports
that Vietcong fighters also expressed a willingness to die for their nationalist
cause. Instead, Gouré’s reports served as pithy endorsements for continued U.S.
Air Force bombing campaigns. “Fear of air power,” Gouré promised, would
“bring the VC to their knees.”

In 1965 Leon Gouré became an advisor to Secretary McNamara. It was not
unusual for him to be picked up at the RAND villa on Rue Pasteur and
helicoptered to an aircraft carrier stationed off the coast of Vietnam, where he
would brief field commanders on the studies that RAND was doing for ARPA
and the Pentagon. When summoned to Washington, Gouré was treated with
equal fanfare. The word among defense intellectuals was that President Johnson
walked around the White House with a copy of Gouré’s findings in his back
pocket.

“When Gouré would return from Vietnam to [RAND headquarters in] Santa
Monica, he would stay long enough to change shirts, then fly off to Washington
to brief McNamara,” recalled Guy Pauker, who had begun to sour on the
truthfulness of Gouré’s findings. For as much as Gouré was respected by the
Pentagon and the White House, he was creating enemies inside RAND. Gouré’s
undoing began in late 1965, when RAND’s work on the Viet Cong Motivation



and Moral Project came under scrutiny by Congress. During a hearing before the
Subcommittee on International Organizations and Movements, Congressman
Peter H. B. Frelinghuysen demanded to know why the RAND Corporation had
been hired to do so much work on the Vietcong when it seemed that what they
were gathering was “straight military intelligence.” That work “should be done
by the military,” Frelinghuysen said, not “highly-paid consultants like Rand.”

“As a matter of convenience, [we] gave the contract to the Rand Corporation,
as an instrument of the military systems, to perform the study,” ARPA’s Seymour
Deitchman said. ARPA did not want to send its own people into the field—
people like Deitchman—because they were “heavily occupied with operational
problems associated with the war, and would not have time to spend several
months on these detailed questions—important as they were,” Deitchman
explained. A think tank like Rand had the manpower, the expertise, and the time.

Congressman Frelinghuysen did not agree. Not only was the work expensive,
but also its conclusions were puerile, he said. He quoted from one of Gouré’s
reports, calling the work so banal “it was something a child could have come up
with.”

Frelinghuysen’s accusations caught the attention of Senator J. William
Fulbright, who in turn made himself familiar with Gouré’s reports and was
appalled by what he saw as Gouré’s manipulation of prisoner of war interviews.
“[We have] received reports of recent surveys conducted by the RAND
Corporation and others concerning the attitudes of the Viet Cong defectors and
prisoners,” Fulbright wrote to Secretary McNamara. It appeared to him that
“those in charge of the project may have manipulated the results in such a way as
to affect the results.” Senator Fulbright demanded that the entire RAND effort be
reviewed.

When McNamara assigned an Air Force officer to investigate, the Air Force
found nothing wrong with the RAND work. But the national attention that
Congress had directed at RAND made the corporation look bad. Despite
RAND’s initial support of Leon Gouré, the controversy surrounding him could
no longer be ignored. Gouré needed to be removed. RAND president Frank
Collbohm sent analyst Gus Shubert to Saigon to take over the ARPA contract.
Gouré was relieved of his duties while the Viet Cong Motivation and Morale
Project continued on. By 1968, RAND analysts had conducted more than 2,400
interviews related to Vietcong fighters, which were typed up into 62,000 pages
of text and compiled into more than fifty ARPA reports.

Leon Gouré was not alone in his downfall. William Godel, the man



responsible for Project Agile to begin with, was arrested by the FBI in August
1964 on charges that he had siphoned ARPA monies into his own personal bank
account. On December 16, a federal grand jury indicted Godel and two former
Pentagon colleagues for defrauding the U.S. government and embezzling a total
of $57,000 in Defense Department funds. Godel and his attorney worked hard to
clear Godel’s name. Depositions were taken on his behalf from U.S. ambassador
to Vietnam general Maxwell Taylor and others. A judge granted Godel
permission to travel to Vietnam to take depositions from a Vietnamese general
and Thai prince, but to no avail. At trial, the government produced 150 exhibits
and a large number of eyewitnesses to testify against him. After eight days of
testimony and ten hours of jury deliberation, William Godel was convicted on
two counts of embezzlement and conspiracy to mishandle government funds.
The judge ordered that he serve concurrent five-year prison terms on both
counts.

William Godel, war hero, spy, diplomat, and the architect of many of ARPA’s
most controversial programs in Vietnam, including its counterinsurgency efforts
and the Agent Orange defoliation campaign, was sent to a low-security federal
correctional institution in Allenwood, Pennsylvania. His personal financial
benefit from the embezzlement scheme was determined to have been $16,922,
roughly $135,000 in 2015.



CHAPTER ELEVEN

The Jasons Enter Vietham

During the Vietnam War, the RAND Corporation handled soft science

programs for the Advanced Research Projects Agency. For hard science
programs, in fields characterized by the use of quantifiable data and
methodological rigor, ARPA looked to the Jason scientists. The Jasons were an
elite, self-selected club mostly of physicists and mathematicians interested in
solving problems that seemed unsolvable to the rest of the world. All throughout
the 1960s, their only client was ARPA, which meant that all of their reports—the
majority of which were classified secret, top secret, or secret restricted data
(involving nuclear secrets)—wound up on the desk of the secretary of defense.
The Jasons were quintessential defense scientists, following in the footsteps of
John von Neumann, Ernest Lawrence, and Edward Teller. The core group,
including Murph Goldberger, Murray Gell-Mann, John Wheeler, and William
Nierenberg, had been closely intertwined, academically, since the Manhattan
Project during World War II. In the early 1960s, the Jasons began expanding,
bringing some of their Ph.D. students on board, including a young geophysicist
named Gordon MacDonald.

In the Jason scientists’ first four years they had performed scientific studies
for ARPA covering some of the most esoteric problems facing the Pentagon,
including high-altitude nuclear explosions, electromagnetic pulse phenomena,
and particle beam lasers. Their reports had titles like “The Eikonal Method in
Magnetohydrodynamics” (1961), “Radar Analysis of Waves by Interferometer
Techniques” (1963), and “The Hose Instability Dispersion Relation” (1964).

“We were interested in solving defense problems because they were the most
challenging problems to solve,” Murph Goldberger explained in 2013 in an
interview for this book, and for the first several years this was generally the case.



Then came Vietnam. “The high goals set by the originators of the Jason concept
were being met when the Vietnam War intervened,” said Gordon MacDonald,
who joined the Jasons in the summer of 1963. “Murray Gell-Mann called to ask
if I’d like to join Jason. I respected Murray a great deal,” and said yes to joining.
The first year as a Jason, MacDonald recalled, “my contribution was principally
related to [nuclear effects]—what happens to the ionosphere when you set off
nuclear explosions, things of that sort.” But as individual Jasons became
interested in Vietnam, so did the group. The first Jason to be very interested was
Murray Gell-Mann.

Gell-Mann was one of the most respected thinkers in the Jason group, and
one of the most esoteric. In 1969 he would win the Nobel Prize in physics for his
discovery of quarks, a subatomic particle the nature of which is far beyond the
grasp of most people. But Gell-Mann’s areas of interest were also incredibly
plebeian; he liked to think about things common to all men, including
mythology, prehistory, and the evolution of human language. During the 1961
summer study in Maine, Gell-Mann led a seminar called “White Tiger.” It
addressed the growing counterinsurgency movement in Vietnam from the
standpoint of “tribal warfare.” This was well before any of the other Jason
scientists were thinking about the Vietnam problem, Goldberger recalled.

Gell-Mann had unsuccessfully tried to get the California Institute of
Technology, where he was a professor, to open a department of behavioral
sciences. To Gell-Mann, guerrilla warfare was a topic well worth examining.
“Because he was intrigued, the Jasons became intrigued,” Goldberger recalled.
“We thought, well, if the Jasons can understand the sociology behind
counterinsurgency, perhaps the Vietnam problem” could be solved. And so in the
summer of 1964, ARPA asked the Jasons to conduct a formal summer study on
Vietnam. William Nierenberg, a former Manhattan Project scientist, was chosen
to lead the study, which was conducted in La Jolla. This was not the first time
the Jasons examined what Goldberger called “the Vietnam problem,” but it was
the first time they wrote a report about it.

Murray Gell-Mann invited the revered war correspondent and political
scientist Bernard Fall to come and speak to the Jason scientists that summer in
La Jolla. In 1964 Fall was considered one of the most knowledgeable experts on
Southeast Asia. His book Street Without Joy, published in 1961, chronicled the
brutal eight-year conflict between the French army and the Vietnamese
communists, ending with the staggering defeat of the French at Dien Bien Phu.
“Street Without Joy” was the name given by French troops to the communist-



held stretch of road between the villages of Hue and Quang Tri.

Fall had personal experience with insurgency and counterinsurgency groups.
A Jew born in Vienna in 1926, he fled with his parents to Paris after the Nazis
annexed Austria. Fall’s father joined the French resistance but was captured,
tortured, and murdered by the Gestapo. Fall’s mother was deported to
Auschwitz, then murdered in the gas chamber there. An orphan by the age of
sixteen, Fall joined the French resistance and learned firsthand what a resistance
movement was about. After France was liberated in 1944 he joined the French
army, and after the war he worked as an analyst for the Nuremberg war crimes
tribunals. Fall won a Fulbright scholarship and moved to America, where he was
initially known as a scholar and political scientist. But wanting to see the
guerrilla war in Indochina up close, he became a war reporter. Still a French
citizen in the 1950s, he was allowed to travel behind enemy lines with French
soldiers and reported from the battlefield. Bernard Fall knew what it was like to
be a soldier. Soldiers and scholars alike admired him. He became a U.S. citizen
and was one of the few Americans ever invited to Hanoi to interview Ho Chi
Minh.

Fall believed in and advocated for U.S. development of counterinsurgency
tactics in Vietnam. Asymmetrical warfare was a formidable foe; Fall had seen it
in person. At Dien Bien Phu, French forces had far more sophisticated weaponry,
but the communist Viet Minh won the battle with the crafty use of shovels, a
Stone Age tool. The communists literally dug a trench around French forces and
encircled them. Then they brought in the heavy artillery and bombarded the
French soldiers trapped inside. The battle of Dien Bien Phu marked the climactic
end of the French occupation of Vietnam, and with the signing of the Geneva
Accords, Vietnam was divided at the seventeenth parallel. Control of the North
went to Ho Chi Minh, and control of the South went to Emperor Bao Dai, with
Ngo Dinh Diem as prime minister.

Fall believed that unless the Americans wanted to repeat what had happened
to the French in Vietnam, their efforts had to match guerrilla warfare tactics in
ingenuity. After Fall’s briefing, the Jasons wrote a report titled “Working Paper
on Internal Warfare.” It has never been declassified but is referred to in an
unclassified report for the Naval Air Development Center as involving a
“tactical sensor system program.” The information in this report—the Jasons’
seminal idea of using “tactical sensors” on the battlefield in a counterinsurgency
war—would soon become central to the war effort. In 1964 this was considered
just too long-term an idea and it was shelved.



Two and a half years after he participated in the Jason summer study in La
Jolla, educating physicists and mathematicians about counterinsurgency warfare
in Vietnam, Bernard Fall was killed by a land mine in Vietnam. With terrible
irony, the place where Fall was killed was the same stretch of road that had given
his book its title, Street Without Joy. Fall’s book would become one of the most
widely read books among U.S. officers during the Vietnam War. In 2012 General
Colin Powell, now retired, told the New York Times Book Review that Fall’s book
was one that deeply influenced his thinking over the course of his career from a
young soldier to chairman of the Joint Chiefs of Staff to secretary of state.
“Street Without Joy, by Bernard Fall, was a textbook for those of us going to
Vietnam in the first wave of President Kennedy’s advisors,” Powell said.

The Jason scientists were expanding their work and commitment to the Vietnam
War, and in the process, there was growing discord among them about how to
proceed, specifically in the scientific gray area called social science. Some, like
Murray Gell-Mann, saw promise in understanding human motivation. Others
believed that using advanced technology was the only way to win the war. In
Gordon MacDonald’s opinion, ingenuity needed to be applied across the board,
including the use of weather as a weapon. Climate change is, and always has
been, “a driver of wars,” he believed. Drought, pestilence, flood, and famine
push people to the limits of human survival, often resulting in war for control
over what few resources remain. With war escalating in Vietnam, the Pentagon
sought new ways to use weather as a weapon. As a Jason scientist, MacDonald
had a rare front-row seat at these events. Most of what occurred remains
classified; but some facts have emerged. They come from the story of Gordon
MacDonald, one of the most influential and least remembered defense science
advisors of the twentieth century.

Gordon MacDonald was born in Mexico in 1929. His father, a Scotsman, was
an accountant at a Canadian bank in Mexico City. His mother, a secretary,
worked in the American embassy down the street. His first passion was rocks,
which he embraced as a child with the enthusiasm of a geologist until his
childhood was shattered by illness. In the second grade, MacDonald contracted a
mysterious disease that left him temporarily paralyzed in both legs and one arm.
He had polio, an acute, virulent infectious disease that was not immediately
diagnosable in Mexico in the 1930s. He was transported by railcar to Dallas,
where, like so many child polio sufferers, he was left alone in a hospital, feeling
abandoned. This was “not a pleasant experience,” he confided to a fellow



scientist in 1986, in a rare discussion about his childhood trauma. From tragedy
springs inspiration. While recovering in the Texas hospital, MacDonald
developed two skills that would shape his life: reading everything made
available to him, then discussing and debating the contents with a person of
equal or greater intellect.

“One very positive thing that came out of that [experience] was an uncle,
Dudley Woodward,” who lived not far away from the hospital, MacDonald
recalled. “He made it a practice of virtually every day coming by to see me.”
Dudley Woodward was a man of many interests, an attorney who also served as
chairman of the Board of Regents at the University of Texas. “He subscribed to
the Dallas Morning News for me,” said MacDonald. “I would read the paper and
be ready to discuss world events with him every morning. We did this every
single day.” Gordon MacDonald was just nine years old.

The young boy returned home to Mexico, but with an acute physical
disability. For seven long years he could not attend school. “There was a gap in
my education,” as he put it. “From second to ninth grade... I had taken my first
years [of schooling] in a Mexican school, a church school, and then I had no
formal education. I did a great deal of reading at home.” What his uncle Dudley
Woodward had taught him in the hospital in Texas had sharpened his ability to
learn without formal teaching. His mother also helped, through tutoring. Finally
he was well enough to attend school again and “made the leap into high school.”
In an understatement he added, “And I was able to do very well.”

He left home for a military boarding school, San Marcos Baptist Academy, in
rural Mexico, a day and a half away from Mexico City by train. School “was
difficult with the disability.” He explained, “I still continued to suffer from
physical deficiency, [while] trying to maintain standing with the corps of
cadets.” San Marcos was a religious school, but it also had a football team. “My
principal ambition was to overcome my physical defect, and so in the last year I
was there, I played football, became a member of their starting team, and that I
regarded as a very great achievement.” During summer vacations he worked at
the American Smelting and Refining Company plant in San Luis Potosi, by the
sea, where it was his job to collect ore samples in the field to bring back for
study in the lab. During this time, he refined his interest in rocks to specific
minerals and crystals. To keep current with world events, he listened to
shortwave radio while he worked. In his junior year in high school, he decided to
apply to Harvard University, and was accepted—on a football scholarship.

The year was 1946, and Gordon MacDonald had never been out of Mexico,



except when he was in the hospital in Texas. He took the train up from San Luis,
stopping for a short stay with an aunt in New York City, never before having
visited a city outside Mexico or ridden on a subway. Finally, he arrived at the
Harvard University campus in Cambridge, Massachusetts. “By a very good
fortune I had been placed in Massachusetts Hall, which is the oldest of the
dormitories at Harvard, and my room was right over the room of Jim Conant,
who was president [of Harvard].” Jim Conant was James Conant, the famous
American chemist who had just returned from working on the Manhattan
Project. “I got to know [Conant] very well later in life,” MacDonald said, but
their first meeting was far more commonplace. “He made a point of letting [me]
know I was living over his office, and to be appropriately quiet during the
daytime hours.”

MacDonald chose physics as a course of study but soon decided that Harvard
had “miserable” physics teachers. “I began to see the difference between
memory and understanding when it comes to difficult subjects,” he said,
meaning that to learn facts by rote was one thing, but to understand concepts on
a fundamental level required serious intellectual discipline. After six months of
physics, he decided to shift his concentration to geology and math. Socially he
struggled. Many students had matriculated from exclusive boarding schools—St.
Paul’s, Andover, and Exeter—and coming from a Bible school in Mexico, he felt
outclassed. Playing on the football team proved almost impossible, but he
refused to give up and instead persevered.

In his second year at Harvard, his interest in weather peaked during a
confrontation with a visiting professor. The venerable Dr. Walter Munk, one of
the world’s greatest oceanographers, was giving a seminar on the variable
rotation of the earth and, as Munk later recalled, “how that was associated with a
seasonal change in the high-altitude jet stream that had just been discovered.”
So, “feeling reasonably secure that no one in the audience knew anything about
this, I was surprised when a student in the first row interrupted [me] with rude
comments about neglect of tides, variable ocean currents, and such like.” Dr.
Munk was not amused and dismissed the student’s questions as inconsequential.
The student was Gordon MacDonald. “Four years later I gave a much-improved
account at MIT; there he was again sitting in the front row, complaining that I
had not answered his questions of four years ago.”

In 1950 MacDonald graduated summa cum laude from Harvard, the first ever
to do so in the geology department. Despite his physical limitations, he managed
to play football and row crew in intercollegiate scull racing. He was granted



membership in Harvard’s legendary Society of Fellows, making him one of
twenty-four scholars from around the world who were given complete freedom
to do what they wanted to do, all expenses paid, for three years. He was the
youngest fellow on record, and remains so to date. MacDonald traveled around
the country and the world, returning to Harvard for a master’s degree in 1952
and a Ph.D. in geology and geophysics in 1954. Some of his fondest memories
of that period in his life were the so-called Monday night sherry dinners hosted
by the Society of Fellows. During them, he enjoyed long discussions with
physics giants like Enrico Fermi, with whom he discussed the earth’s rotation, its
core, and its crust—still rather mysterious concepts in 1959. “And with Adlai
Stevenson, who was a candidate for president, I talked about science policy,”
said MacDonald. “I became aware that there was this much larger world, other
than the world of rocks, minerals, and thermodynamic relationships.” Suddenly
it all “sort of fitted together.” He wanted to learn everything he could about the
geophysical world, but also about how those who inhabited it used science for
their own benefit.

His academic output was phenomenal. MacDonald was able to see, in ways
other scientists before him had not, how elements of the earth were connected.
“Paleontology is not distinct from astronomy,” he said. In an award from the
American Academy of Arts and Sciences in 1959, he was praised for his
groundbreaking studies. His work, the academy declared, “brought together very
distinct parts of geophysics: meteorology, oceanography, the interior of the earth,
and astronomical observations about the earth’s rotation.” In 1958 he appeared
on Walter Cronkite’s program The World Tomorrow, in the first-ever public
discussion on American television about how man would soon be able to explore
the moon. Then he became a consultant for the Pentagon, for ARPA, and for
NASA. “I was very enthusiastic,” he said. “I felt we could learn a great deal
about the earth by looking at the moon, and so I was eager to participate.”

As passionate as MacDonald could become about earth sciences, he could
also lose interest in a subject as quickly. By 1960, he said, “I was becoming
more interested in the atmosphere, working on climate problems.” The
University of California, Los Angeles, was developing a program in atmospheric
science, and he accepted a position there as director of the Atmospheric
Research Laboratory. At UCLA he found himself working on weather and the
ionosphere. This led him to become interested in climate control. In 1962 he was
appointed to the National Academy of Sciences and its Committee on
Atmospheric Sciences. In 1963 MacDonald was elected chairman of the Panel



on Weather and Climate Modification, which was part of the National Academy
of Sciences.

In 1963, weather modification was still legal. The job of the panel,
MacDonald wrote, was “to take a deliberate and thoughtful review of the present
status and activities in this field, and of its potential and limitations for the
future.” The public was told that the National Academy of Sciences was
investigating weather modification for “benign purposes only,” in areas that
included making rain by seeding clouds. “There is increasing but somewhat
ambiguous evidence that precipitation from some types of clouds and storm
systems can be modestly increased and redistributed by seeding techniques,”
MacDonald wrote in a 1963 report.

At the same time, in his classified work, Gordon MacDonald was becoming
deeply interested in weather modification. He told the Journal of the American
Statistical Association: “I became increasingly convinced that scientists should
be more actively engaged in questions of environmental modification, and that
[the] federal government should have a more organized approach to the problem.
While research could take place in both the public and the private sector, the
government should take the lead in large-scale field experiments and monitoring,
and in establishing appropriate legal frameworks for private initiatives.”

At the Pentagon, where the uses of weather weapons were being explored,
MacDonald had an additional job: serving as a scientific consultant. In the
winter of 1965 there was a feeling of “hesitancy” at the Pentagon about how to
proceed in Vietnam, and by late fall, the feeling was moving toward what he
called “complexity.” Secretary of Defense McNamara and his colleagues “were
searching, almost desperately, for a means to contain the war,” MacDonald told
an audience of fellow Jasons in 1984. In December 1965, the Joint Chiefs of
Staff and the secretary of defense authorized ARPA to research and develop
“forest fire as a military weapon” in Vietnam.

The secret program, called Project EMOTE, was developed by ARPA,
ostensibly to study the use of “environmental modification techniques.” It was
conducted in partnership with the Department of Agriculture’s Forest Service,
under ARPA Order 818. The central premise of the program was to determine
how to destroy large areas of jungle growth by firestorm. Jungles are inherently
damp and nonflammable. In order to modify the jungle’s natural condition to
“support combustion,” ARPA scientists discovered that the lush jungle canopy
had to be destroyed with chemicals before it would effectively burn to the
ground. ARPA already had the arsenal of chemicals to do this, from its ongoing



Project Agile defoliant campaign. The herbicides, varied in composition, were
now being called Agent Orange, Agent Purple, Agent Pink, and other colors of
the rainbow. Project EMOTE called for millions of gallons of Agent Orange to
be sprayed in the forests as one element of the “weather modification
campaign.”

Since the earliest days of recorded history, forest fire has been used as a
weapon, and the authors of the ARPA study quoted from the Bible to make this
point. “The battle was fought in the forest of Ephraim; and the forest devoured
more people that day than the sword,” they wrote, citing 2 Samuel 18. In
Vietnam, forests provided cover for the enemy, as they had since time
immemorial. “Forests were a haven and refuge for bandits, insurgents and rebel
bands,” the report stated. Leaders from “Robin Hood [to] Tito to Castro had
learned to conduct successful military operations from forest lairs.” Chairman
Mao boasted that insurgents were like “fish who swim in the sea of peasants,”
but to the ARPA scientists working on weather modification, the insurgents were
more like jungle cats, hiding in the forest to prey on unsuspecting villagers. “A
recent study of VC [Vietcong] bases showed that 83 percent were located in the
dense forest,” the report noted. Forests had served the enemy throughout history.
Now, modern technology was working to put an end to that.

In late March 1965, the 315th Air Commando Group conducted a
firebombing raid, code-named Operation Sherwood Forest, “against” the Boi Loi
Forest, twenty-five miles west of Saigon. Aircraft loaded with 78,800 gallons of
herbicide sprayed Agent Orange over the jungle, after which B-52 bombers
dropped M35 incendiary bombs. But it had rained earlier in the day and the
experiment did not result in “appreciable destruction of forest cover,” as was
hoped. ARPA postponed the next test until the height of the dry season, ten
months later. Operation Hot Tip, on January 24, 1966, mimicked the earlier raid
but with slightly better results, mostly because there was no rain.

The first full-scale operation occurred a year later, again at the height of the
dry season, and was code-named Operation Pink Rose. This time, U.S. Air Force
crews, flying specially modified UC-123B and UC-123K aircraft, sprayed
defoliants on a first pass, then sprayed a chemical drying agent on a second pass.
Next, the Air Force flew B-52 bombers that dropped cluster bombs to ignite the
chemicals. Targets included “known enemy base areas” and also village power
lines. Short of “killing” the jungle and an unknown number of its inhabitants,
and starting localized fires, no “self-sustaining firestorm” occurred. There were
simply too many environmental factors at issue, ARPA scientists concluded.



Rain and humidity consistently got in the way.

One year later a secret operation, code-named Operation Inferno, was
launched against the U Minh Forest, the Forest of Darkness. Instead of using
defoliants, the Air Force flew fourteen C-130s low over the jungle canopy,
pouring oil from fifty-five-gallon drums over each target area, four times. A
forward air controller then ignited the fuel by sending white phosphorus rockets
to each target. An intense inferno ignited and burned. But as soon as the fuel was
consumed, the fire died down and went out.

ARPA’s final 170-page report, originally classified secret, is kept in the
Special Collections of the U.S. Department of Agriculture in Maryland. The
report indicates that forest flammability depended primarily on two elements.
One was weather, which could not be controlled. The other was “the amount of
dead vegetation on or near the ground surface,” which scientists determined
could be controlled. “Forest flammability can be greatly increased by killing all
shrub vegetation, selecting optimum weather conditions for burning, and igniting
fires in a preselected pattern,” ARPA scientists wrote. But to kill all shrub
vegetation was too big a task even for ARPA, and the idea of using forest fire as
a military weapon was shelved.

As war in Vietnam widened, the Jason scientists were continuously consulted for
hard science ideas about how to defeat the communist insurgents. In 1965 they
were asked to focus on the Ho Chi Minh Trail, the Pentagon’s name for that
system of 1,500 miles of roads and pathways that stretched from North Vietnam,
through Laos and Cambodia, and down into South Vietnam. Some of the roads
were wide enough for trucks and oxcarts; others were meant for bicycles and
feet. The Defense Intelligence Agency (DIA) determined that each day some two
hundred tons of weapons and supplies made their way down communist supply
routes, from the North to the South, by way of the Ho Chi Minh Trail. The trail
contained storage depots, supply bunkers, underground command and control
facilities, even hospitals. A top secret report by the National Security Agency,
declassified in 2007, described the trail as “one of the great achievements in
military engineering of the twentieth century.”

Cartographers, geographers, and map designers briefed the Jason scientists
on the Ho Chi Minh Trail and its terrain. The Jasons read the RAND prisoner of
war transcripts, originally compiled by Joe Zasloff and John Donnell, to learn
more about how things worked on the trail. ARPA’s Seymour Deitchman, still
overseeing Project Agile at the Pentagon, sent the Jason scientists dozens of



reports on the trail, classified and unclassified. To Jason scientist William
Nierenberg, the trail seemed almost alive, “an anastomosed structure,” he wrote,
like a human body or a tree, a “network of interconnected channels,” like blood
vessels or branches, which depended on one another to flow. The Pentagon
wanted the Jasons to figure out how to sever the trail’s arteries.

ARPA doubled the Jasons’ annual budget, from $250,000 to $500,000,
roughly $3.7 million in 2015, and the scientists began working on tactical
technologies they thought might be useful in obstructing movement along the
trail. At least three studies the Jasons performed during this time period remain
classified as of 2015; they are believed to be titled “Working Paper on Internal
Warfare, Vietnam,” “Night Vision for Counterinsurgents,” and “A Study of Data
Related to Viet Cong/North Vietnamese Army Logistics and Manpower.”
Because the contents are still classified, it is not known how they were received
by Secretary McNamara. But according to Murph Goldberger, McNamara felt
the ideas the Jasons were proposing would take too long to implement. “We did
our studies based on the assumption of a relatively long war lasting several
years,” he said, and the secretary of defense wanted more immediate results. So
McNamara asked the Jason scientists to determine if it would be effective to use
nuclear weapons to destroy the Ho Chi Minh Trail.

The Jasons’ top secret restricted data report “Tactical Nuclear Weapons in
Southeast Asia” remained classified until 2003, when the Nautilus Institute in
Berkeley, California, obtained a copy under the Freedom of Information Act.
“The idea had been discussed at the Pentagon,” said Seymour Deitchman in
2003, in response to the outrage the report created. Deitchman recalled that
Secretary McNamara believed the Jason scientists were best equipped to decide
if using nuclear weapons was a wise idea. “Mr. McNamara would have said,
“There has been some talk about using tactical nuclear weapons to close the
passes into Laos; tell me what you think of the idea,’” according to Deitchman,
who says the Jasons were asked to determine “whether it made sense to think
about using nuclear weapons to close off the supply routes [along] the Ho Chi
Minh trail through Laos over which the supplies and people moved.”

For a possible nuclear target, the Jasons focused on the Mu Gia Pass, a steep
mountain roadway between Vietnam and Laos. Thousands of Vietcong, as well
as weapons and supplies, moved through this pass, which the Jasons described as
“a roadway carved out of a steep hillside, much like the road through
Independence Pass southeast of Aspen, Colorado.” If nuclear weapons were to
be used against the Ho Chi Minh Trail, the Jasons concluded, they should be



tactical nuclear weapons, lightweight and portable like the Davy Crockett
nuclear weapon, a mockup of which Herb York had transported from California
to Washington, D.C., in his carry-on luggage aboard a commercial flight in 1959.

But the Jason scientists calculated that use of nuclear weapons to destroy the
Ho Chi Minh Trail would not be as easy as one might think. Indeed, “the
numbers of TNW [tactical nuclear weapons] required will be very large over a
period of time,” the Jason scientists wrote. “At least one TNW is required for
each target, and the targets are mostly small and fleeting. A reasonable guess at
the order of magnitude of weapons requirements... would be ten per day or 3000
per year.” The Vietcong were tenacious, the Jasons said, and it was likely that
even if the pass were destroyed in a nuclear strike, the battle-hardened
communist fighters would simply create a new pass and new supply trails. As an
alternative, the Jason scientists proposed dropping radioactive waste at certain
key choke points along the trail, thereby rendering it impassable. But
radioactivity decays, they explained, and the window of impassability would
also pass. In the end, the Jasons argued against using tactical nuclear weapons in
Vietnam and Laos. They warned that if the United States were to use them,
China and the Soviet Union would be more likely to provide similar tactical
nuclear weapons from their own arsenals to the Vietcong and to the government
of North Vietnam. “A very serious long-range problem would arise,” the Jasons
warned, namely, “Insurgent groups everywhere in the world would take note and
would try by all means available to acquire TNW [tactical nuclear weapons] for
themselves.”

The study was read by many at the Pentagon. Dropping a few thousand
nuclear bombs was not an option, and the Jasons were told to come up with
another idea to solve the Ho Chi Minh Trail problem. “We put our thinking caps
on,” recalled Murph Goldberger, and got to work. Their next idea would totally
revolutionize the way the U.S. military conducts wars.



CHAPTER TWELVE

The Electronic Fence

Lieutenant Richard “Rip” Jacobs had a terrible nickname for someone who

flew on combat missions in a war zone. “Rip” made many of the other fliers and
crewmembers in VO-67 Navy squadron think of RIP, “Rest in peace,” a phrase
used after a person is dead.

The real reason Jacobs was called Rip was because of a mishap in high
school, just a few years before, in Georgia. “I stepped on this girl’s dress at a
high school dance and I accidentally tore it,” Rip Jacobs explains. “Then I kind
of got the nickname.”

Now it was February 27, 1968, and Rip Jacobs, age twenty-four, stood on the
tarmac of the Nakhon Phanom Royal Thai Air Base in Thailand, eighteen miles
from the border with Vietnam. Jacobs was preparing for a highly classified
mission he knew very little about, other than that it involved dropping high-
technology sensors mounted on racks beneath an OP-2E Neptune armed
reconnaissance aircraft onto the Ho Chi Minh Trail. He was part of Lucky Crew
Seven, and today’s assigned target was in Khammouane Province, in Laos, about
fifteen miles southwest of the Ban Karai Pass. This was deeply held enemy
territory. Jacobs had been on twelve missions like this, but recently things had
gotten bad.

Six weeks before, on January 11, 1968, Crew Two was lost. Nine men KIA.
Killed in action. Bodies not recovered. They had left early in the morning on a
sensor-dropping mission. Their aircraft lost radio and radar contact at 9:57 a.m.,
and they never returned to base. “It didn’t cross my mind they wouldn’t come
back,” Jacobs remembered in 2013. The men had left on an ordinary mission
that morning, same as they always did. They even had the Crew Two mascot
with them, a black-and-white puppy everyone called Airman Snoopy Seagrams.



“It got somewhat routine. Then word spread. ‘Crew Two down.” No parachutes,
no beeper. No Jolly Greens,” meaning search and rescue crews.

On February 17, a similar thing had happened. Crew Five was lost. They had
completed the first target run. During the second run, one of the escort aircraft
reported the OP-2E Neptune’s starboard engine had been hit and was on fire.
During the last radio transmission, one of the Neptune pilots was heard saying,
“We’re beat up pretty bad.” Then nothing after that. Nine men KIA. Bodies not
recovered. No beepers, no parachutes, no Jolly Greens. The area was filled with
Vietcong.

On this morning, February 27, 1968, Crew Seven consisted of nine men—
eight crew and a commander. Navy captain Paul L. Milius would be flying the
aircraft. Navy airmen like Rip Jacobs knew well enough to stay focused and
cheerful, but at times a foreboding crept in. This was mission number thirteen.
Jacobs checked his flight suit. Checked his gear. Checked the rack of technology
that was the centerpiece of the mission.

Each mission was different, depending on the technology. Sometimes the OP-
2E Neptunes had to fly in low and level over the trail, as was the case when
crews were dropping listening devices called acoubuoys. Each sensor was
jettisoned from the aircraft with its own small parachute attached. Aircraft
needed to fly low on these missions because too much altitude raised the
likelihood that the parachute lanyards would get tangled up in too much air and
fail to emplace themselves in the canopy of trees. But flying low and level made
them an easy target for the Vietcong antiaircraft guns that were so prevalent
along the trail.

Other missions involved sensors that had to be dropped from a higher
altitude, around five thousand feet. This was the case with Crew Seven’s mission
today. They would be dropping Air Delivered Seismic Intrusion Detectors, or
ADSIDs. The seismic devices were made by Sandia weapons laboratory for
ARPA and were based on technology developed for an earlier ARPA program,
Vela Hotel, which involved ground sensors for detecting nuclear tests. The
ADSID sensors were approximately two and a half feet long and five inches in
diameter. Each one looked like a miniature missile, or a large dart, with tail
spikes that were released outward once the ADSID was lodged firmly in the
ground. ADSIDs were designed to penetrate the earth from a high speed and to
be deployed from the OP-2E without a parachute.

Standing on the tarmac preparing for the mission, Rip Jacobs was ready. He
double-checked his parachute. Then he climbed aboard the aircraft.



Crew Seven left the tarmac on time. Roughly an hour into the mission,
Captain Milius reported his position not far from the Ban Karai Pass. Rip Jacobs
was standing near the deck hatch, observing ordnance drops. Ensign Tom Wells
was seated in a well-armored chair, with his face in the Norton bombsite, calling
out coordinates when suddenly the aircraft was engulfed in flames. “That’s how
it happens,” Wells explained in 2013. “You’re flying fine, then wham, you’re
hit.”

An antiaircraft projectile fired by the Vietcong had come up through the
bottom skin of the airplane and exploded in the radar well. “Now everything was
on fire,” Wells recalled. “I grabbed the fire extinguisher next to the hydraulic
panel, but it was on fire. It burned the skin off my hands.” In a matter of seconds
the flight deck area was filled with dense, dark smoke.

Lieutenant Barney Walsh, the co-pilot, climbed out of his seat and started to
make his way to the back. “We couldn’t control anything” in the cockpit, he
says. “I’'m yelling ‘Get out!” That was the only choice. That was it.” Someone
else hollered, “Hatch open, parachutes ready to go!”

There was blood everywhere. In the chaos, Rip Jacobs tried to ascertain what
was going on. Then he realized Petty Officer John F. Hartzheim, an avionics
technician, had been hit badly.

“He wasn’t wearing his parachute,” Wells says.

“He had taken it off because it was so hot,” Jacobs explains. “He was
bleeding badly. Mortally wounded. I thought about trying to get a parachute on
him. The smoke and flames were so intense. The G-forces. I was standing in a
pool of [Hartzheim’s] blood and I slipped and fell down on the floor. The plane
was going down. In your mind you’re saying, ‘With the last crew, nobody got
out.””

Someone hollered again. “Parachutes, get ready. Go!”

Rip Jacobs turned to the deck hatch. He jumped out of the burning airplane
and began to fall. He pulled his ripcord. The chute opened. What happened after
that he can’t get his memory to recall. Time passed. Was he dead? After a while
he realized he had landed in a tree.

“I was alive. Everything hurt. Back. Legs. I looked down and I was covered
in blood.” The way he had landed in the tree canopy, his body was parallel to the
ground. The parachute lanyards had wrapped around him in a way that made it
impossible for him to wriggle free. “Did I remember to hit my locator button
when I was falling through the air?” He asked himself this question again and
again.



He tried to reach the button with his chin. It was out of reach.

“I was pretty sure I’d set off my locator button,” Jacobs recalls. “But what if I
didn’t? What if I hadn’t activated the locator? I’d die up here. What if no one
knows where I am?”

Then a worse thought. He heard sounds. The unmistakable sound of gunfire.
Single shots. One after the next. Getting closer. There were Vietcong on the
ground looking for VO-67 crewmembers who had made it out of the burning
airplane they had just shot down. More gunfire. What if the Vietcong spotted
him up here in this tree?

“I had to be real quiet,” Jacobs recalls. “Every time I tried to move at all, all
the dead stuff around me fell to the ground.” During missions, there were F-4
Phantom fighter jets that protected the OP-2E Neptunes from any approaching
enemy MiGs. “One [F-4] flew over the top of my head. Did he see me?” Three,
maybe four hours passed. “It felt like eternity.”

Suddenly, Rip Jacobs heard the faint sound of a helicopter. Or was he
imagining things? Then he was certain. He was hearing the unmistakable sound
of helicopter blades. A Jolly Green. He saw it in the distance. A rescue team.
Then a crushing thought. “What if it didn’t see me? What if it was out searching
a wide area?” If he hadn’t hit his locator button, no one would know he was here
in this tree.

And then, out of the corner of his eye, he saw the helicopter slow down.
Slower. Closer. The Jolly Green was hovering overhead.

Out of the helicopter came a Pararescue crewman. The man was sitting on a
little seat attached to a metal cable. The cable got longer and the man got closer
as he was lowered down to where Rip Jacobs was tangled up in the tree.

“He reached out to me. I saw his two arms. Then he folded down this little
seat next to his seat. He pulled out a knife and cut me from the shroud lines.”

Rip Jacobs climbed onto the seat beside the Pararescue crewman. “I never
talked to him. The helicopter was deafening. We were extremely high up.
Adrenaline was pumping through my body. I was covered in blood.” Jacobs was
pulled into the Jolly Green. “There were medical people inside. They told me I
was bleeding badly, but mostly I was covered in Hartzheim’s blood.”

The Jolly Green made its way back to Nakhon Phanom Air Base. Once the
helicopter touched down, hundreds of people swarmed out onto the tarmac. It
seemed like everyone from the VO-67 Navy squadron was there. It was
overwhelming, Jacobs recalled. “To go from that terrified to that relieved.” He
was taken into a room for a debriefing. Hartzheim had died in the aircraft.



Captain Milius was MIA, missing in action. Everyone else made it out alive and
was rescued by now. “An Air Force officer started asking me a lot of questions.
It took a moment to register that he was asking about the sensor devices. The
devices were laid out in a string, with timing. He kept asking about the devices. I
kept thinking I could care less about where those things went right now. But he
kept talking about the devices. It was absurd.”

At the time, Rip Jacobs had no idea that the sensor technology program he
was part of was the highest-priority program of the war. He had no idea that the
top secret program had cost well over $1 billion to bring from conception to
fruition. Or that it was the brainchild of the Jason scientists—an idea they had
come up with less than two years before, during a Jason summer study in Santa
Barbara in 1966.

The Jasons called their idea the “Anti-Infiltration Barrier.” The Pentagon
gave it a series of code names as it transitioned from theory to reality. First it was
called Project Practice Nine, then Illinois City, then Dyer Marker, then Igloo
White and Muscle Shoals. After the war was over and parts of the program were
made public, it would become known—and often ridiculed—as McNamara’s
electronic fence.

The electronic fence idea was born in the summer of 1966, shortly after the
Jason scientists completed the study about whether or not the Pentagon should
use nuclear weapons to cut off weapons traffic along the Ho Chi Minh Trail. The
Defense Department was desperately seeking new ways to win the Vietnam War.
The bombing campaigns were failing. ARPA’s Project Agile was having no
effect on the communist insurgency. Weather warfare wasn’t working. Nuclear
weapons were not an option. Soon there would be 385,000 U.S. military
personnel in South Vietnam. And yet despite these numbers and the efforts of so
many involved, Ho Chi Minh’s men and matériel kept pouring down the Ho Chi
Minh Trail in a steady, unrelenting stream.

Secretary McNamara wanted an unassailable solution, and he looked to the
Jason scientists to help figure out a way to sever the trail’s arteries. Their idea
involved creating a series of electronic barriers across major access routes along
the Ho Chi Minh Trail, so-called “denial fields,” running through central and
eastern Laos, into Vietnam. The Jasons proposed to bug the battlefield so as to
be able to “hear” what was happening on the trail, then send in strike aircraft to
bomb Vietcong troops and truck convoys on the move.

As ARPA’s head of counterinsurgency, Seymour Deitchman organized the



Jason summer study and then flew out to Santa Barbara to oversee efforts.
Secretary McNamara personally made sure that General Maxwell Taylor and
William Sullivan, the U.S. ambassadors to Vietnam and Laos, traveled to Santa
Barbara to brief the Jasons on the Pentagon’s electronic barrier idea. The
ambassadors’ presence that summer underscored just how badly the Pentagon
needed the concept to work, even if the diplomats thought privately that the
fence was a foolish idea. “Secretary McNamara asked me if I would go out with
General Taylor, to talk to the Jason group out at Santa Barbara, where they were
working on some electronics,” Ambassador Sullivan later recalled. “Neither
Taylor nor I thought very much of it. My expectations of it were never very
high.”

The electronic fence had two faces, one public and one classified. The
program that the public would be told about was a physical fence or barrier that
was being constructed by the Pentagon to disrupt traffic on the Ho Chi Minh
Trail. This fence would be built by Army engineers and guarded by Army
soldiers. “A mechanical barrier built of chain link fencing, barbed wire, guard
towers, and a no-man’s land,” as Jason scientist William Nierenberg later
described it. But the secret fence the Jason scientists were to design required no
soldiers to keep guard. Instead, high-technology sensors would be covertly
implanted along the trail.

Since their creation in 1960, the Jason scientists had been involved in many
of the most classified sensor programs ARPA initiated, including the Navy’s
development of sonobuoys and magnetic detectors, Sandia’s development of
seismic sensors, and the Army’s development of infrared sensors. Now, during
the 1966 summer study, the Jason scientists developed a plan to fuse, or merge,
various sensor technologies and to make them work together as a system,
borrowing anti-submarine warfare tactics used by the Navy. Except instead of
listening for Soviet submarines in a vast ocean expanse, the anti-infiltration
barrier would listen for Vietcong fighters in a sea of jungle trails.

The prototype for the Santa Barbara summer study was ARPA Study No. 1,
also called Project 137, which had taken place at the National War College at
Fort McNair in Washington, D.C., in the summer of 1958. This time, in Santa
Barbara, the scientists lived in University of California dormitories looking out
over the Pacific Ocean. In the mornings, they gathered in a university lecture
hall for daily briefings. They wrote reports in the afternoon and gathered
together again in the evening for dinner and to share ideas. They studied
history’s great barriers and walls built over the previous two thousand years,



from the walls around Jerusalem, to the Great Wall of China, to the Nazis’
Siegfried Line. During breaks, Murph Goldberger recalled playing tennis. The
particle physicist Henry Kendall surfed in the Pacific waves. The nuclear
physicist Val Fitch and the experimental physicist Leon Lederman took long
walks around the campus grounds. It was an interesting idea, this electronic
fence. But could it be done?

The Jasons produced a classified study called Air-Supported Anti-Infiltration
Barrier. In it, they concluded that an electronic fence could in fact be built across
and along the Ho Chi Minh Trail. The barrier would be constructed of the most
advanced sensors available in the United States, including audio and seismic
sensors, but also thermal, electromagnetic, and chemical sensors designed to
detect fluctuations in body heat, engine heat, and even scent. Initially, these
sensors would be implanted along the trail by being dropped out of aircraft, like
the OP-2E Neptune, flying low over the trail. Some of the small, camouflaged
sensor packages would be carried down to the ground by small parachutes, while
others would be jettisoned into the earth like spears. The idea was that enemy
troops moving down the trail would trigger these sensors with movement or
sound. The sensors would in turn relay the information to overhead
reconnaissance and surveillance aircraft, which would in turn relay the
information to the “brain” of the program—a room full of computers inside a
highly classified Infiltration Surveillance Center, most likely at a U.S. air base in
Thailand.

Computers would play a key role, the Jason scientists imagined. The
machines would analyze and interpret the sensor data. Technicians would then
use the information to pinpoint the exact locations of communist fighters, trucks,
and other transport vehicles, including bicycles and oxen carts. Military
commanders would then dispatch aircraft to drop SADEYE cluster bombs on
jungle fighters moving down the trails. These unguided, or “dumb,” bombs each
carried a payload of 665 one-pound tennis-ball-sized BLU-26B fragmentation,
or “frag,” bombs, each with a delay fuse that allowed the submunitions to blow
up just above the ground, spraying razor-sharp steel shards in a kill radius of
roughly eight hundred feet. Jason scientist Richard Garwin, a nuclear physicist
and ordnance expert who, years before, helped design the Castle Bravo hydrogen
bomb, held a seminar on the SADEYE cluster bomb and other munitions that
would be most effective when accompanying the sensors on the trail. The Jason
scientists determined that the trail should be seeded with button bomblets, small,
“aspirin-size” mini-bombs designed to make a firecracker-like noise when



stepped on, thereby triggering the air-dropped acoustic sensors. Two anti-truck
bombs were also included in the design, coin-sized “Gravel mines,” and larger
land mines called Dragontooth mines, so named because they looked like giant
teeth. These anti-truck bombs were designed to damage vehicle tires, which
would slow convoys down and give strike aircraft more time to hit their targets.
When stepped on they were powerful enough to remove a person’s foot.

The electronic fence concept was a colossal undertaking with many moving
parts. The Jason scientists were very specific regarding the numbers of bombs it
required: “20 million Gravel mines per month; possibly 25 million button
bomblets per month; 10,000 SADEYE-BLU-26B clusters per month,” the sum
total of which made up “by far the major fraction [of what] has been estimated to
be about $800 million per year” in operational costs alone. “It is difficult to
assess the likely effectiveness of an air-supported barrier of this type,” the Jasons
concluded in their written report. “We are not sure the system will make the
[trail] nearly impenetrable, but we feel it has a good claim of being the
foundation of a system that will, over the years.” Finally, a prescient warning:
“We see the possibility of a long war.”

With the work complete, the summer study came to an end. On September 1,
1966, Goldberger, Deitchman, and several other Jasons flew to the Pentagon to
brief Secretary McNamara on their final proposal for an electronic fence. The
projected costs had risen to roughly one billion to get the fence up and running,
they said, and it could be constructed in about a year and a half. McNamara was
impressed.

Meanwhile, that same summer, Secretary McNamara had assembled a second
group of scientists on the east coast—made up of Jason scientists and non-Jason
scientists from Harvard and MIT—also working on the electronic fence idea.
This group, called Jason East, conducted its work on the campus of Dana Hall, a
girls’ school in Wellesley, Massachusetts. The two study groups were given
similar information, classified and unclassified, and came up with likeminded
ideas about what would work best on this fence project and why. Pleased with
both sets of results, McNamara merged the two studies into one.

A second briefing took place on September 6, 1966, this time at the Cape Cod
summer home of Jason East member Jerrod Zacharias. Secretary McNamara,
Assistant Secretary of Defense John McNaughton, and Director of Defense
Department Research and Engineering John Foster (who, like his predecessors
Herb York and Harold Brown, had served as director of the Livermore
laboratory before working at the Pentagon as the liaison between ARPA and the



secretary of defense) helicoptered in to the meeting on Cape Cod. Gordon
MacDonald represented the Jason group at the secret briefing. “The occasion
was highly informal,” he remembered, in one of the only known written
recollections of the meeting. “Maps were spread out on the floor, drinks were
served, a dog kept crossing the demilitarized zone as top secret matters were
discussed. Even though the subject was the Jason study, I was the only Jason
present.” Seymour Deitchman did most of the talking. “It was, you know, a
typical social occasion,” MacDonald recalled, except the participants were
“just... deciding the next years of the Vietnam War.”

But at the Pentagon, McNamara’s electronic fence idea was belittled by most
of the generals. When McNamara sent the final Jason study to General Earle
Wheeler and the Joint Chiefs of Staff for review, they rejected the idea. General
Wheeler thought it was too expensive and feared it would pull valuable
resources away from the front lines. “The very substantial funds required for the
barrier system would be obtained from current Service resources thereby
affecting adversely important current programs,” General Wheeler wrote in his
response. Admiral Ulysses Sharp, commander in chief of the Pacific Command
(CINCPAC), saw the entire construction effort as “impractical.” The Joint Chiefs
felt that McNamara’s electronic fence idea would require too much time and
treasure, and relied too heavily on technology, some of which did not yet exist.
“It [is] CINCPAC’s opinion that maintenance of an air supported barrier might
result in a dynamic ‘battle of the barrier,” and that the introduction of new
components into the barrier system would depend not only on R&D and
production capability, but would also depend on the capability to place the
companions in the right place at the right time.” It was simply too complicated—
not just to implement but to create. “CINCPAC concluded that even if the US
were to invest a great deal of time, effort, and resources into a barrier project, it
was doubtful that such a barrier would improve appreciably the US position in
RVN [the Republic of Vietnam].” The commander of Military Assistance
Command, Vietnam, kept his opinion succinct: “It is necessary to point out that I
strongly oppose commitment to create and man a barrier.”

On September 15, 1966, McNamara reviewed the negative opinions from the
Joint Chiefs of Staff, the commander in chief of the Pacific, and others, and
overruled them. The secretary of defense had the authority to move ahead with
the electronic fence with or without the support of his military commanders, and
he did, with the classification of top secret. That same day McNamara appointed
Lieutenant General Alfred D. Starbird head of Joint Task Force 728. Starbird, an



Army officer, was a favorite of the secretary of defense. He knew how to handle
highly classified, highly sensitive military projects that involved thousands of
people and billions of dollars. Starbird had overseen the nuclear detonations in
space, code-named Checkmate and Bluegill Triple Prime, during the height of
the Cuban Missile Crisis. Now he was in charge of developing the barrier and
overseeing its deployment in the war theater. He had an impossible deadline of
one year.

General Starbird was a master bureaucrat, soldier, government advisor, and
engineer. Fast and thorough, he was a consummate athlete with a brilliant mind.
He’d competed in Hitler’s Olympics in 1936, in the pentathlon. After serving in
World War 11, Starbird had served in Europe as director of the Army’s Office of
the Chief of Engineers. During the development of the hydrogen bomb, he
served as director of Military Applications for the Atomic Energy Commission,
acting as liaison between the Defense Department and the AEC. He had a
photographic memory and never lost his cool.

Joint Task Force 728, also called the Defense Communications Planning
Group, was in charge of planning, preparing, and executing the electronic fence.
Starbird got to work immediately, acquiring space at the U.S. Naval Observatory
in Washington, D.C., as his headquarters in the United States. He began
outlining projects, designating assignments, and creating schedules. For his
Scientific Advisory Committee, Starbird hired seven of the fifteen Jason
scientists who had worked on the original Santa Barbara summer study,
including Murph Goldberger and Gordon MacDonald. A skillful diplomat,
Starbird pulled together leaders from the four services. He had an enormous task
in front of him, just the kind of operation he was used to. Technology, munitions,
aircraft, ground systems, and “high-speed” computers. In October, McNamara
and Starbird traveled to Vietnam to meet with field commanders. When
McNamara returned, he briefed President Johnson on the barrier program,
officially, for the first time. On January 12, 1967, the classified National Security
Action Memorandum No. 358 gave the top secret electronic fence, then code-
named Project Practice Nine, the “highest national priority” for expenditures and
authorization. For reasons not explained, Walt Rostow signed for the president of
the United States. Starbird had a billion dollars at his disposal and the authority
to get the electronic fence up in one year’s time. The program was the single
most expensive high-technology project of the Vietnam War. It is nothing short
of astonishing that the VO-67 Navy squadron was actually flying combat
missions one year later, in January 1968.



A few months before the sensor-dropping missions began, General Starbird
decided that he needed a liaison in Saigon, someone who could keep an ear to
the ground inside CIA prisons and detention facilities to determine if the
Vietcong had gotten word about what the U.S. military was planning on the Ho
Chi Minh Trail. It was hard to find a qualified person. Starbird asked around at
ARPA and was referred to RAND’s George Tanham, who in turn referred
Starbird to Leon Gouré. After having been embarrassed during congressional
hearings on the spurious nature of ARPA’s Viet Cong Motivation and Morale
Project, Gouré had been keeping a low profile at RAND. Now General Starbird
wanted Gouré to take the lead on an important new ARPA study for the Defense
Communications Planning Group, this time related to the highly classified
electronic fence project. With a new contract in place, in August 1967 Gouré
returned to Saigon to conduct interviews with Vietcong prisoners being held in
secret CIA prisons. According to Gouré, the enemy had not heard a thing about
Americans building a high-technology fence.

McNamara’s electronic fence, which the Jasons called an “anti-infiltration
barrier,” was constructed along the Ho Chi Minh Trail, at a cost of $1.8 billion,
roughly $12 billion in 2015. It had very little effect on the outcome of the
Vietnam War and did not help the United States achieve its aim of cutting off
enemy supplies. Most of the failures were technology-based. Sensors were
temperature sensitive, and in the extreme heat of the jungle, batteries drained
quickly and sensors went dead. The V0-67 aircrews were often unable to place
sensors accurately along the trail. In 1968 there was no such thing as advanced
laser-guided technology. Rip Jacobs and his fellow Navy airmen relied on an
electrical device called a “pickle switch” to release sensors from the OP-2E
Neptunes, hoping they would land where they were supposed to along the trail.
Instead, many sensors landed hundreds, sometimes thousands, of feet away. But
far-reaching seeds were sown.

Gradually, commanders changed their opinions about McNamara’s electronic
fence. In 1969, speaking to members of the Association of the U.S. Army at a
luncheon at the Sheraton Park Hotel in Washington, D.C., retired four-star
general William Westmoreland, former commander of U.S. military operations
in Vietnam, spoke of the power of the electronic fence. “We are on the threshold
of an entirely new battlefield concept,” Westmoreland told his audience of
former soldiers. “I see battlefields on which we can destroy anything we locate
through instant communications and the almost instantaneous application of a



lethal firepower.”

In 1985, during a banquet to celebrate the twenty-five-year anniversary of the
Jason program, Gordon MacDonald discussed how profound a moment in
history the development of the barrier concept had been. “The most important
element of the barrier study was its definition of a system concept,” he said. Tiny
sensors covertly placed in a war zone acted like eyes, ears, and fingertips on the
ground, then relayed information back to a computer system far away, which
filtered and analyzed it for a commander who would in turn decide what tactical
action to take next. This was the first time anyone thought of creating a “system
of systems,” MacDonald observed. It gave birth to the “basic concept of
unmanned sensors gathering tactical intelligence to be used for managing the
delivery of munitions.” As John von Neumann first imagined, and J. C. R.
Licklider later discussed, this was the first truly symbiotic relationship between
man and machine and the battlefield.

The electronic fence had initially been dismissed by a majority of defense
officials, who saw it as newfangled gadgetry. But by the 1980s, the concept of
the fence would be reinterpreted as visionary. And by the 1990s, the electronic
battlefield concept would begin its transformation into the most revolutionary
piece of military technology of the twentieth century, after the hydrogen bomb.

In a summary of the work performed by VO-67 Navy squadron, whose
crewmembers dropped electronic sensors along the Ho Chi Minh Trail, U.S. Air
Force colonel Warren H. Peterson wrote a top secret cable and a sixty-four-page
report for the commander in chief. “It is worth observing that the program itself
was visionary,” Colonel Peterson said. “From its outset, [the electronic
battlefield concept] combined extremes of the technically sophisticated with the
amazingly primitive. How would an ordinary, reasonably educated layman, for
instance, be likely to react when told of a system that proposed to detect enemy
troops moving along jungle trails, but using modern electric acoustic detectors,
which had to be activated by the detonations of firecrackers which the troops
were expected to step on? Yet it must be remembered that this report covers only
the stone age of what may be a long era of development.”

Colonel Peterson could have been speaking about ARPA as a whole, about
what it was doing and what it would do. The agency was growing used to taking
old technologies and accelerating them into future ways of fighting wars. By the
twenty-first century the electronic battlefield concept would be ubiquitous.



CHAPTER THIRTEEN

The End of Vietham

The downfall of the Jason scientists during the Vietnam War began with a

rumor and an anonymous phone call to Congress. On February 12, 1968, Carl
Macy, the staff director of the Senate Foreign Relations Committee, received a
tip saying that the committee should look into why the Pentagon had sent a
nuclear weapons expert, Dr. Richard Garwin of Columbia University, to
Vietnam. The battle of Khe Sanh was raging, the tipster said, and rumor had it
that the Pentagon was considering the use of nuclear weapons against the
Vietcong.

“Within a week the rumor had gone around the world and involved the
President of the United States, the Prime Minister of Britain and leaders of
Congress in a discussion over whether or not the United States was considering
using tactical nuclear weapons in Vietnam,” reported the New York Times. The
White House expressed outrage, calling the accusations “false,” “irresponsible,”
and “unfair to the armed services.” But there was truth behind the allegation.
The tipster was likely alluding to the highly classified Jason report “Tactical
Nuclear Weapons in Southeast Asia,” in which the Jason scientists advised
against such use. The Senate Foreign Relations Committee was not convinced
and convened a closed-door meeting where senators echoed similar concerns.
The New York Times reported that one senator “said he had also picked up
rumors that the Administration was considering the use of tactical nuclear
weapons in Vietnam, perhaps in defense of Khesanh if necessary to save the
Marine Corps garrison there.”

The Pentagon issued a statement saying that Dr. Garwin and other scientists
had been sent to Vietnam to oversee “the effectiveness of new weapons,” ones
that “have no relationship whatsoever to atomic or nuclear systems of any kind.”



This was true. Although the statement did not reveal the classified program
itself, the “new weapons” the Pentagon was referring to were essential to
McNamara’s electronic fence.

Jason scientists Richard Garwin, Henry Kendall, and Gordon MacDonald
were in Vietnam to problem-solve issues related to the sensor technology. The
Tet Offensive was under way, and the Vietcong were in the process of cutting off
access to the Marine base at Khe Sanh. There were fears at the Pentagon that
what had happened to the French at Dien Bien Phu in 1954 could now happen to
the Marines at Khe Sanh. The similarities were striking, including the fact that
the Vietnamese general who had led the communists to victory at Dien Bien Phu,
General Vo Nguyen Giap, was again leading communist fighters in the battle for
Khe Sanh.

VO-67 Navy squadron crewmembers were called upon to assist. More than
250 sensors were dropped in a ring around the Marine outpost at Khe Sanh in an
effort to help identify when and where the Vietcong were closing in. The target
information officer at Khe Sanh, Captain Harry Baig, was having trouble with
the technology, and so Richard Garwin, Henry Kendall, and Gordon MacDonald
were flown to the classified Information Surveillance Center at Nakhon Phanom,
Thailand, to help. Unable to solve the problem from Thailand, MacDonald
offered to be helicoptered in to the dangerous Marine outpost at Khe Sanh.

“It was a scary place,” MacDonald later recalled, “because you knew you
were isolated. There were something on the order of four thousand Marines and
to many [it seemed as if] there was little hope of getting them out. It was a
dreadful situation.” What was remarkable was that MacDonald offered to be
inserted into the middle of the battle in the first place. A polio survivor and now
a presidential advisor, he could easily have chosen to stay in the safety of
neighboring Thailand with Kendall and Garwin.

The nuclear physicist and ordnance expert Richard Garwin later stated that he
was likely the source of the information leak that set off the downfall of the
Jasons. “I had probably told people I was going to Vietnam, which I shouldn’t
have,” Garwin told Finn Aaserud, director of the Niels Bohr Archive, in 1991.
“Colleagues with overheated imaginations and a sense of mission thought
someone should know about this,” he surmised.

As reporters began digging into Garwin’s backstory, the connection with the
Jason scientists and the Advanced Research Projects Agency emerged. The
classified report on barrier technology did not surface at this time, but the title of
the Jasons’ report, “Tactical Nuclear Weapons in Southeast Asia,” did. For



antiwar protesters, this information—that the Pentagon had actually considered
using nuclear weapons—led to outrage. Many of the Jason scientists held
positions at universities, and they were now targeted by antiwar protesters for
investigation and denunciation.

A powerful antiwar coalition called the Mobilization Committee to End the
War in Vietnam, or “the Mobe,” had been organizing massive demonstrations
across the country. The previous spring, hundreds of thousands of people had
attended an antiwar march in New York City, walking from Central Park to the
United Nations building, where they burned draft cards. The march, which was
led by Dr. Martin Luther King Jr., made news around the world. The Mobe’s
March on the Pentagon, in the fall of 1967, had turned violent when protesters
clashed with U.S. marshals and heavily armed military police assigned to protect
the building. Six hundred and eighty-two people were arrested, including the
author Norman Mailer and two United Press International reporters. Now, after it
was revealed that many university professors were discreetly working on
classified weapons projects as defense scientists, the Mobe’s underground
newspaper, the Student Mobilizer, began an investigation that culminated in a
report called “Counterinsurgency Research on Campus, Exposed.” The article
contained excerpts from the minutes of a Jason summer study, reportedly stolen
from a professor’s unlocked cabinet. It contained additional excerpts from
classified documents written for ARPA’s Combat Development and Test Center
in Bangkok, Thailand, also allegedly stolen.

In March 1968, students at Princeton University learned that the Jasons’
advisory board was the Institute of Defense Analyses, or IDA, the federally
funded think tank that served the Department of Defense—and that IDA
maintained an “ultra secret think-tank” on the Princeton campus, inside Von
Neumann Hall (named in honor of John von Neumann). Further investigation by
student journalists revealed that the windows of this building were made of
bulletproof glass. Student journalists broke the story in the Daily Princetonian,
reporting that inside this Defense Department—funded building, and using state-
of-the-art computers, “mathematicians worked out problems in advanced
cryptology for the National Security Agency” and did other “war research
work.” University records showed that the computer being used was a 1.5-ton
CDC-1604, the “first fully transistorized supercomputer” in the world. When it
arrived at the university in 1960, the supercomputer had a “staggering 32K of
memory.” The journalists also revealed that at Princeton, IDA was working on
“long range projects with ARPA—The Defense Department’s Advanced



Research Projects Agency... in the field of communication.”

The student journalists discovered, too, that Princeton University president
Robert F. Goheen was also a member of IDA’s twenty-two-man board of trustees
and that numerous current and former Princeton physics professors, including
John Wheeler, Murph Goldberger, Sam Treiman, and Eugene Wigner, had
worked on IDA-ARPA projects related to war and weapons. As a result of these
revelations, the antiwar group Students for a Democratic Society staged a sit-in,
demanding that IDA be kicked off campus. The faculty voted that Princeton
should terminate its association with IDA, and when university trustees
overruled the demand, students chained the front doors of Von Neumann Hall
shut, preventing anyone from getting in or out for several days. The issue died
down until the following year. When students learned IDA was still operating on
campus, protestors initiated a five-day siege of Von Neumann Hall, spray
painting anti-Nixon graffiti across the front of the building, engaging with police
officers, and chanting, “Kill the computer!”

Still, there was very little public mention of the Jason scientists and their
position as the elite advisory group to the Pentagon, or that all their consulting
fees were paid for by ARPA. But what happened at Princeton and elsewhere, as
links between university professors and the Department of Defense became
known, was just the tip of a very large iceberg that would take until June 13,
1971, to be fully revealed.

For the Pentagon, the antiwar protests were a command and control nightmare.
For ARPA it meant the acceleration of a “nonlethal weapons” program to
research and develop ways to stop demonstrators through the use of painful but
not deadly force. There was a sense of urgency at hand. Not only were the
protesters gaining support and momentum in their efforts, but also they were
now controlling the narrative of the Vietham War. “The whole world is
watching!” chanted activists at an antiwar rally outside the Democratic National
Convention in Chicago in August 1968. The phrase spread like wildfire and
drew attention to National Guardsmen, in Chicago and elsewhere, as protesters
were threatened with guns and fixed bayonets. In these antiwar protests, and also
in civil rights protests across the nation, state police, military police, and the
National Guard used water cannons, riot batons, electric prods, horses, and dogs
to control and intimidate crowds.

ARPA’s research into nonlethal weapons was classified and highly
controversial. To keep this research secret, laboratories were set up abroad under



an innocuous program name, Overseas Defense Research. This research took
place at the Combat Development and Test Center (CDTC) in Bangkok, which
had been renamed the Military Research and Development Center. Progress
reports were delivered to ARPA program managers with a cover letter that
stated, “This document contains information affecting the National Defense of
the United States within the means of the Espionage Laws.” The program was
overseen by defense contractor Battelle Memorial Institute, in Columbus, Ohio,
and was considered part of Project Agile’s Remote Area Conflict program. A
rare declassified copy of one such report, from April 1971, was obtained through
the Freedom of Information Act.

“Nonlethal weapons are generally intended to prevent an individual from
engaging in undesirable acts,” wrote E. E. Westbrook and L. W. Williams, the
authors of the report. “Apart from the moral arguments in the present and future
use of nonlethal weapons, public officials find it prudent to examine nonlethal
force using a framework that it was keeping ‘innocent bystanders’ from being
hurt.” At the overseas CDTCs, ARPA chemists examined a variety of
incapacitating agents for future use against protesters, including dangerous
chemical agents with a wide range of effects, from vomiting to skin injury to
temporary paralysis.

Possible irritants for use against demonstrators included “CN (tear gas)... CS
(riot control agent)... CX (blister agent),” also called phosgene oxide—a potent
chemical weapon that causes temporary blindness, lesions on the lungs, and
rapid local tissue death. CS was seen as a viable option: more than 15 million
pounds of CS had already been used in Vietnam to flush Vietcong out of
underground tunnels on the Ho Chi Minh Trail. CX was also recommended for
crowd control. It “produced a corrosive injury to the skin, including tissue
injury,” but because the worst damage was inside the lungs, the harm would be
disguised. Anticholinergics were considered, chemicals that cause physical
collapse. “Probably the most promising of the anticholinergics (agents which
block passage of impulses through parasympathetic nerves),” wrote the
chemists, were compounds that produced “rapid heart rate, incoordination,
blurred vision, delirium, vomiting, and in cases of higher doses, coma.” Emetic
agents, chemicals that induce vomiting, were also recommended.

A second program involved delivery systems. Mechanisms for delivery
included liquid stream projectors, able to shoot a twelve-inch-diameter stream of
liquid across a distance of up to forty feet, as well as grenades thrown by hand or
discharged from a small rocket. A more powerful option was the E8-CS man-



portable tactical launcher and cartridge, which could be fired electrically or
manually into rioting crowds at a distance of up to 750 feet. “It is nonlethal in
the impact area, but its high muzzle velocity creates a lethal hazard at the muzzle
during firing,” the scientists wrote.

Poison darts were discussed as a possible “means for injecting an enemy [i.e.,
a protester] with an incapacitating agent.” Also recommended were tranquilizing
darts, historically effective in subduing wild or frightened animals. The problem,
the ARPA chemists cautioned, was that “using these kinds of darts was not
entirely safe as accurate dosage was based on the weight of the animal.” One
advantage was that the “use of a dart allows selection of an individual target,
perhaps the leader of a group or a particularly destructive person, without
injuring others around him.” Further, the darts “possess a psychological
advantage not shared by many other systems,” noted the scientists. “The victim
may wonder what he has been hit with and whether or not it is essential that he
find an antidote.” This benefit needed to be weighed against another danger,
however, which was that if someone was hit in the head or neck, it could be
fatal. “Darts are not regarded by many as an ‘acceptable’ weapon,” the scientists
wrote. Following the dart discussion was a long treatise on whether or not the
use of the electric cattle prod against human protesters would be defensible.

The 130-page report offered hundreds of additional development ideas about
how to incapacitate demonstrators without killing them, programs that were
currently being researched for battlefield use but had not yet been deployed in
Vietnam. “Photic driving” was a phenomenon whereby the application of
stroboscopic light within a certain frequency range could cause a person’s brain
waves “to become entrained to the same frequency as the flashing light.” But
early studies showed that this kind of flickering light was effective in only about
30 percent of the population. Laser radiation was suggested as a potential way of
temporarily blinding people, also called flash blindness. One drawback, the
ARPA scientists noted, was that “the laser must be aimed directly at the eye,”
which “diminishes its practicality in a confrontation situation.” Microwaves
could potentially be used to incapacitate individuals by burning their skin, but
the science had not yet been adequately advanced. “Surface skin burns using
microwaves would not form soon enough to create tactical advantage,” the
scientists wrote. Also, trying to burn someone with a microwave beam would be
“ineffective against a person who is wearing heavy clothing or who is behind an
object,” the scientists wrote.

Another series of tests researched “the use of loud noises to scare people or to



interfere with communications.” But the ARPA scientists cautioned that sound
would have to be “so offensive and repugnant that hearers leave the scene,”
meaning a volume so high that it presented the danger of permanent hearing loss.
“Most subjects experience pain at about 140 db [decibels], and at about 160 db,
the eardrum is torn.”

Tagging was an option, to help police make arrests after a demonstration.
“The marking of people for later apprehension is another technique which has
been tried in some situations,” the scientists wrote, suggesting specific materials
including “invisible markings which were sensitive to ultraviolet light” and
“odor identifying markings, sensed by dogs or gas chromatographs.”

Crowd control had long been an engineering challenge at the Pentagon. To be
effective, nonlethal weapons need to deliver enough power to produce a
dispersal effect but not enough power to cause serious injury or harm. Most
historical accounts of the use of nonlethal weapons in the United States cite the
Omnibus Crime Control and Safe Streets Act of 1968 as a turning point. The act
established the Law Enforcement Assistance Administration (LEAA), a federal
agency within the U.S. Department of Justice designed to assist state police
forces across the nation in upgrading their riot control hardware and officer-
training programs. The act also provided $12 billion in funding over a period of
ten years. Police forces across America began upgrading their military-style
equipment to include riot control systems, helicopters, grenade launchers, and
machine guns. The LEAA famously gave birth to the special weapons and tactics
concept, or SWAT, with the first units created in Los Angeles in the late 1960s.
“These units,” says an LAPD historian, “provided security for police facilities
during civil unrest.” But what has not been established before this book is that
much of this equipment was researched and developed by ARPA in the jungles
of Vietnam and Thailand during the Vietnam War.

In America, antiwar protests raged on. Not even computers could escape the
hostility between the Pentagon and the antiwar establishment. In early 1970, a
Defense Department computer at the University of Illinois at Urbana-
Champaign, called the ILLIAC IV, came under fire. ILLIAC IV was the fastest
computer on earth at the time. The scientist in charge of the project for ARPA
was Professor Daniel L. Slotnick, a mathematician and computer architect. A
former student of John von Neumann, Slotnick had worked with von Neumann
on MANIAGC, at the Institute for Advanced Study at Princeton, starting in 1952.
It was there that Slotnick developed his first thoughts about centrally controlled



parallel computers. A pioneer in his field, Slotnick was one of the first to
develop the concept of parallel computing, a form of computation in which
multiple calculations are carried out simultaneously by separate computers and
solved concurrently. Slotnick co-authored the first paper on the subject, in 1958.
His goal with ILLIAC IV was to build a machine that could perform a billion
instructions per second. Although it used the same architecture conceived by
John von Neumann, ILLIAC IV was a far cry from MANIAC in terms of
computing power.

ILLIAC IV was fifty feet long, ten feet tall, and eight feet wide. The
machine’s power supply units were so massive they had to be moved with a
specially designed forklift. The supercomputer was made up of a group of sixty-
four processor elements, with a potential for up to 256—a groundbreaking
number of processing units at the time. The machine was designed to cut down
exponentially on the time it took to complete basic computational science and
engineering tasks. Approximately two-thirds of the computer’s time was
designated for work on Department of Defense weapons programs, including
“computational requirements for ballistic missile defense.” Specifically, the
calculations sought to differentiate a missile from the background noise, the
problem that had been plaguing the Jason scientists since they first began
studying the topic in 1960. ILLIAC IV was also used for climate modeling, and
for weather modification schemes, as part of a still-classified ARPA program
called Nile Blue. Not until July 1972 would the U.S. government renounce the
use of climate modification techniques for hostile purposes. In May 1977 an
international treaty, the Convention on the Prohibition of Military or Any Other
Hostile Use of Environmental Modification Techniques, would be signed, in
Geneva, by forty-eight nations. Until then, weather modification schemes were
pursued.

Slotnick and his team called the ILLTAC IV “the ultimate number cruncher.”
ARPA officials believed that if they had two of these computers, their capability
would cover “all the computational requirements on planet earth.” The building
of ILLIAC IV, most of which was done by graduate students, was the largest and
most lucrative Defense Department contract in the history of the University of
Illinois. By late 1969, the university had received more than $24 million in
funds, roughly $155 million in 2015. Plans for a fancy new facility to house the
machine were in place, with groundbreaking ceremonies to begin sometime
during the following year. The specifics of the arrangement between Slotnick
and ARPA were classified, but it was not a secret that a supercomputer was



being built at the university.

What it would be used for was obscure until January 5, 1970, when the
Illinois Board of Higher Education met for a budget review and a student
reporter managed to attend. The following day, on January 6, 1970, a headline in
the Daily Illini declared, “Department of Defense to employ UI [University of
Illinois] computer for nuclear weaponry.”

The revelation that the university was working with the Defense Department
on nuclear weapons work had an explosive effect on an already charged student
body. “The University has proven that it is not a neutral institution,” declared the
antiwar group Radical Union, “but is actively supporting the efforts of the
military-industrial complex.” One article after the next alleged malevolent
intentions on the part of Professor Slotnick and the dean of the Graduate
College, Daniel Alpert, in having tried to conceal from the student body the true
nature of the computer. “The horrors ILLIAC IV may loose on the world through
[the] hands of military leaders of this nation” could not be underestimated, the
Daily Illini editorialized. “We fear the military... will use the computer to
develop more ways to kill people and spend the people’s money.” In another
article, a group of concerned students wrote, “Considering the evil demonstrated
by our military in recent years, we would rather have seen the University
resistant to the evil... than complicit with it.”

Professor Slotnick tried to justify the Pentagon funding by pointing out that
other institutions were unwilling to fund such an important but far-sighted
program as building this supercomputer. “If I could have gotten $30 million
from the Red Cross, I would not have messed with the DoD,” Slotnick said.
ARPA took offense, calling Slotnick a “volatile visionary.” The board tried to
throw a blanket over the fire by declaring the “more important” parts of the
computer “non-military.” Despite attempts to humanize the machine, the debate
only grew. A teach-in was organized against ILLIAC IV. Students wanted the
machine gone.

On February 23, 1970, the protests took a violent turn when unknown
persons firebombed the campus armory, causing $2,000 worth of damage. Then
on March 2, five hundred protesters disrupted a job-recruiting session with
General Electric, the defense contractor that helped build ILLIAC IV. Windows
were broken and three people were injured. Officers who tried to arrest people
were pummeled with mud balls. The crowd grew to as many as three thousand.
When antiwar demonstrators broke windows in the chancellor’s office, state
police wearing full riot gear appeared on the scene. Not until late that night was



peace restored. Twenty-one students were arrested, eight seriously injured. On
March 9, the university’s faculty senate took a vote to oppose ILLIAC 1V; it
failed. Two days later, the Air Force recruiting station in Urbana was
firebombed, the sixth local arson attack of the month.

The spring of 1970 was a tempestuous time on college campuses across
America. On April 30, 1970, President Nixon went on national television to
announce the U.S. invasion of Cambodia, yet another expansion of the Vietnam
War. Nixon’s disclosure that 150,000 more soldiers would now be drafted
sparked major protests across the nation. Four days later, on May 4, four students
at Kent State University in Ohio were shot dead by the National Guard.

The following day, the ILLIAC IV protests at the University of Illinois
ratcheted up even further when two thousand demonstrators stoned police
vehicles parked on campus. On the morning of May 6 the National Guard moved
in, and on May 7, ten thousand students and faculty held a peace rally. When the
university refused to fly flags at half-mast for the victims of the Kent State
shootings, students pulled down the American flag that had been flying on the
university fire station flagpole and set it on fire. On May 9, demonstrators staged
a sit-in in front of the building that housed the ILLIAC IV. Protests and arrests
continued until May 12.

In June, university officials told ARPA that they could no longer guarantee
the safety of its supercomputer. ARPA began looking for a new facility to house
the ILLIAC IV and in 1971 entered into a new contract with a federal research
facility in California. Each side—the protesters and the government—believed
strongly in the legitimacy of its position. Students at the University of Illinois
and elsewhere across the nation continued to protest against war; the Department
of Defense continued its weapons research and its war in Vietnam.

The supercomputer was packed up and taken to California. By the spring of
1972, ILLIAC IV was up and running at NASA’s Institute for Advanced
Computation at the Ames Research Center. This was adjacent to the U.S. Navy’s
west coast facility where highly classified antisubmarine warfare work was
taking place. ILLIAC IV began making calculations for the Navy’s Project
Seaguard, a classified program to track submarines using acoustics, another
ARPA program, with research taking place at ARPA’s classified Acoustic
Research Center, deep underwater in a lake in northern Idaho.

The submarine research facility was one of ARPA’s best-kept secrets, an
underwater test site located at the south end of a small resort community on Lake
Pend Oreille in Bayview, Idaho. The forty-three-mile-long lake is 1,150 feet



deep in places, making it the perfect locale to conduct secret submarine research.
Acoustic sensors placed on the floor of the lake recorded and processed data
which were then fed into ILLIAC IV, allowing for major Cold War advances in
antisubmarine warfare.

The ILLIAC IV controversy coincided with a major turning point in the history
of the Advanced Research Projects Agency. Public opposition to the Vietnam
War, coupled with rising inflation, put an unwelcome spotlight on ARPA when
Senator Mike Mansfield, an antiwar Democrat from Montana, introduced a bill
that barred the Defense Department from using funds “to carry out any research
project or study unless the project or study had a direct relationship to [a]
specific military function.” The Mansfield Amendment, introduced in late 1969
as an amendment to the Military Authorization Act, focused “the public’s desire
for practical outcomes” against the idea that not only was the Pentagon failing to
end the war in Vietnam, but also its spending was out of control. The amendment
put military research and development under intense scrutiny and had a direct
impact on ARPA. Because most of its work was speculative, looking ten to
twenty-five years into the future, directors of the agency would now have to
present much more detailed information to Congress before their budgets could
be passed.

Then in February 1970 came another devastating blow for ARPA. The
secretary of defense authorized a decision that the entire agency was to be
removed from its coveted office space inside the Pentagon to a lackluster office
building in the Rosslyn district of Arlington, Virginia, two and a half miles away.
Desks, chairs, file cabinets, and furniture were all boxed up and moved.

The Pentagon was the seat of military might, the locus of power. Moving
even a short distance away was, as one insider put it, “the epitome of the
Agency’s downgrading.” The underlying message being sent to staff was that the
Advanced Research Projects Agency might just fold. Even the ARPA director at
the time, the electrical engineer and telecommunications expert Eberhardt
Rechtin, appeared to have lost confidence in the agency he was in charge of.
Rechtin confided to a colleague, “It wouldn’t surprise me that all of a sudden [a
secretary of defense] would decide to kill ARPA.” Since its inception in 1958,
ARPA had been a place where there was always more money than ideas.
Suddenly, “the dollar situation was so bad, [the agency] had far more ideas than
money,” Rechtin said. Without money, there was less power, and without power,
there was greater tension.



To many on the ARPA staff, it seemed as if Rechtin did not particularly care
whether the agency survived. “The staff just didn’t know what was going to
happen next,” one program manager told a government historian in 1974. “They
didn’t know who was boss. They didn’t know who to follow. They didn’t know
whether anyone cared.” The staffer continued: “At least if you kill something], ]
you know. You line it up against the wall, you take aim, you spend five minutes
at the job and you kill it right. But to let it wither away by not even allowing it to
have a Director [who cared] is almost [worse]. The feeling was: he [Rechtin]
doesn’t care anymore... he is selling us down the river... we’ve become the
pawn, and we are moving away from the center.” An “apocalyptic feeling”
overwhelmed the ARPA staff. “We had terrible feelings that this [was] the end,”
said another unidentified staffer.

As ARPA director, Rechtin believed he knew why the agency had run into so
many difficulties during the Vietnam War. He called it the “chicken-and-egg
problem” in congressional testimony related to the Mansfield Amendment.
When asked by a committee member if it was appropriate to describe the
Advanced Research Projects Agency as a “premilitary research organization
within the Defense Department,” Rechtin said that if the word “military” were
replaced with the word “requirement,” then that assessment would be correct.
Unlike the regular military services, Rechtin said, ARPA was a “pre-
requirement” organization in that it conducted research in advance of specific
needs. “By this I mean that the military services, in order to do their work, must
have a very formal requirement based on specific needs,” Rechtin said, “and
usually upon technologies that are understood.” ARPA existed to make sure that
the military establishment was not ever again caught off guard by a Sputnik-like
technological surprise. The enemy was always eyeing the future, he said,
pursuing advanced technology in order to take more ground. And ARPA was set
up to provide the Defense Department with its pre-requirement needs.

“There is a kind of chicken-and-egg problem in other words, in requirements
and technology,” Rechtin explained. “The difficulty is that it is hard to write
formal requirements if you do not have the technology with which to solve them,
but you cannot do the technology unless you have the requirements.” The
agency’s dilemma, said Rechtin, was this: if you can’t do the research before a
need arises, by the time the need is there, it’s clear that the research should
already have been done.

Rechtin had defended ARPA’s mission but wasn’t long for the job and would



soon move on to a more powerful position higher up the ladder at the
Department of Defense. In December 1970 he resigned his post at ARPA and
returned to the Pentagon, to take over as principal acting deputy of Defense
Department Research and Engineering (DDR&E), the person to whom the
ARPA director reports. The rest of the agency employees waited for the other
shoe to drop.

Drop it did. On June 13, 1971, the first installment of the Pentagon Papers
appeared on the front page of the New York Times. The classified documents had
been leaked to the newspaper by former Pentagon employee and RAND
Corporation analyst Daniel Ellsberg. The papers unveiled a secret history of the
war in Vietnam—three thousand narrative pages of war secrets accompanied by
four thousand pages of classified memos and supporting documents, organized
into forty-seven volumes. Back in 1967, when he was secretary of defense,
Robert McNamara had commissioned the RAND Corporation to write a
classified “encyclopedic history of the Vietnamese War,” neglecting to tell the
president he was undertaking such a project. The Pentagon Papers covered the
U.S. involvement in Vietnam since the end of World War II. Revealed in the
papers were specifics on how every president from Truman to Eisenhower,
Kennedy, Johnson, and Nixon had misled the public about what was really going
on in Vietnam. The classified documents were photocopied by Ellsberg, with the
help of RAND colleague Anthony Russo, the individual who had worked
extensively with Leon Gouré on the Viet Cong Motivation and Morale Project.
Both Ellsberg and Russo had originally supported the war in Vietnam but later
came to oppose it.

The papers revealed secret bombing campaigns, the role of the United States
in the Diem assassination, the CIA’s involvement with the Montagnards, and so
much more. With respect to ARPA, the papers revealed the extensive role of the
Jason scientists throughout the war—specifically that they had designed sensors,
strike aircraft retrofits, and cluster bombs for the electronic fence. The scientists
had first been brought into the spotlight back in February 1968 when the scandal
broke over the possible use of tactical nuclear weapons against the Mu Gia Pass.
Like so many controversies during the war, that scandal came and went. But
now, with the revelations of the Pentagon Papers, the Jason scientists were
caught in a much harsher spotlight. In the words of former ARPA director Jack
Ruina, the Jason scientists were now portrayed as “the devil.”

All across the country, and even overseas, the Jason scientists became targets
for antiwar protesters. The words “war criminal” were painted on the pavement



outside Kenneth Watson’s house in Berkeley. Gordon MacDonald’s Santa
Barbara garage was set on fire. Herb York got a death threat. The Jasons’
summer study office in Colorado was vandalized. In New York City, a
consortium of professors at Columbia demanded that the scientists resign from
Jason or resign from the university. In Paris, Murray Gell-Mann was booed off a
stage. Riot police were called to a physics symposium in Trieste where Jason
scientist Eugene Wigner was speaking as an honored guest. In New York City,
Murph Goldberger was getting ready to deliver a lecture to the American
Physical Society when a huge crowd interrupted his talk in a very public way.
Goldberger had recently led the first-ever State Department—sanctioned
delegation of American scientists to communist China, but as he began to speak,
the demonstrators raised huge placards reading “War Criminal!” He tried to keep
his composure and continue his talk about China, but the protesters kept
interrupting him, shouting out questions about the Jason scientists and their role
as weapons designers for the Vietnam War.

“Look, I’ll talk about China or I won’t talk about anything,” Goldberger told
the crowd, but his voice was drowned out by boos. He tried a different tactic and
said that he would discuss Jason and Vietnam after his speech if the protesters
were willing to secure a venue where they could have a conversation somewhere
nearby after he was done. The protesters agreed. As soon as Goldberger finished
giving his lecture about China, he walked over to the East Ballroom of the New
York Hilton hotel and politely took questions from a crowd of what was now
more than two hundred people, including lots of reporters.

“Jason made a terrible mistake,” Goldberger said in a voice described by the
Philadelphia Inquirer as “anguished” and fraught with moral guilt. We “should
have told Mr. McNamara to go to hell and not become involved at all,” said
Goldberger.

No Jason scientist was spared defamation. A group of antiwar protesters
learned the home address of Richard Garwin in upstate New York and showed
up on his front lawn with hate signs. Another time, when Garwin was on an
airplane, a woman sitting in the seat next to him recognized him, stood up, and
declared, “This is Dick Garwin. He is a baby killer!”

An Italian physicist at the Institute of Theoretical Physics in Naples, Bruno
Vitale, spearheaded an international anti-Jason movement. Vitale saw the
revelations in the Pentagon Papers about the Jason scientists as a “perfect
occasion to see bare the hypocrisy of the establishment physicists; their lust for
power, prestige; their arrogance against the people.” In a monograph titled “The



War Physicists,” he charged that the scientific world had become divided into
insiders and outsiders. “Jason people are insiders,” Vitale wrote. “They have
access to secret information from many government offices.” On the opposite
side of the coin, “those who engage in criticism of government policies without
the benefit of such inside access are termed outsiders.” Vitale argued that
scientists needed to stand together in their outrage and not accept what he called
phony arguments. “When a debate arises between insiders and outsiders,
invariably the argument is used that only the insiders know the true facts and that
therefore the outsiders’ positions should not be taken seriously.”

Vitale’s crusade garnered international support, and in December 1972 a
group of European scientists, three of whom were Nobel Prize winners, wrote a
very public letter to the Jason scientists, which was published in the Bulletin of
the Atomic Scientists. The land mines that formed part of the electronic fence
“have caused terrible wounds among Vietnamese civilians,” they charged, and
asked the Jasons to respond. In the weeks that followed, in letters to the editor,
other scientists demanded that the Jason researchers “explain how they could
justify to their consciences” the work they had done designing land mines.
Famed British physics professor E. H. S. Burhop wrote: “The scientists became,
to some extent, prisoners of the group they had joined.... At what point should
they have quit?” In Science, a reader wrote in to say that the Jasons “should be
tried for war crimes.” The Jasons did not collectively respond. Looking back in
2013, Goldberger said of the group he co-founded, “We should never have
gotten involved in Vietnam.”

By 1973, ARPA’s new director, Stephen Lukasik, felt it was time for the agency
to distance itself from the Jason scientists. For years the group had been at the
“intellectual forefront of everything we were trying to do to prevent
technological surprise,” Lukasik later remarked. But he also felt that the Jason
scientists suffered from an intellectual superiority complex. “The word ‘arrogant’
[was] associated with Jason,” Lukasik acknowledged. He had worked with the
Jasons for a decade, going back to the time when he was head of ARPA’s
Nuclear Test Detection Office, which handled the Vela program. On more than
one occasion, Lukasik felt that the Jasons had displayed a “pattern of arrogance.”
That they were a self-congratulating group. “They picked their members. And so
they had in 1969 the same members they had in 1959.” Lukasik wanted new
blood. The Jasons still “didn’t have any computer scientists. They didn’t have
any materials scientists. They weren’t bringing in new members.” Lukasik



notified the Jason scientists, through their oversight committee at IDA, that it
was time for them to move on. “I probably was seen as an enemy of the Jasons,”
Lukasik admitted. In the winter of 1973, without any resistance, the Jasons
departed IDA for the Stanford Research Institute, in California. “It was an
agreeable move,” Goldberger recalled. Before leaving IDA, the Jason scientists
had had only one client, the Advanced Research Projects Agency. Now, said
Goldberger, the Jasons were free to work “for whomever we pleased.”

Not all those affiliated with ARPA were feeling liberated. In their new office
building away from the Pentagon, ARPA employees were at a crossroads.
Feeling banished from the center of power and with budgets slashed, they feared
that the future of ARPA was more uncertain than it had ever been. Who could
have imagined this precarious time would give way to one of the most
prosperous, most influential eras in the history of the Advanced Research
Projects Agency?



PART llI

OPERATIONS OTHER THAN WAR




CHAPTER FOURTEEN

Rise of the Machines

During the Korean War, when Allen Macy Dulles left the trench at Outpost

Bunker Hill and headed down to check the fence, he was doing what soldiers
have done for millennia. He was going out on patrol. The moment when Dulles
saw someone had cut the fence, he likely sensed danger was near. But before he
had time to notify anyone of the incursion, the twenty-two-year-old soldier took
enemy shrapnel to the head, suffered a traumatic brain injury, and was rendered
amnesic. Like millions and millions of soldiers before him, he became a war
casualty. The Vietnam electronic fence, conceived and constructed hastily during
the war, created the opportunity to change all that. Technology could do what
humans had been doing all along: patrol and notify. The fence required no
human guard. It guarded itself. From ARPA’s research and development
standpoint, the concept of the electronic fence was a sea change. It set in motion
a fundamental transformation of the battlefield. This change did not happen
overnight. By 2015 it would be irreversible.

By the winter of 1973, almost no one in America wanted anything more to do
with the Vietnam War. On January 27, the Paris Peace Accords were signed and
U.S. troops began fully withdrawing from Vietnam. On February 12, hundreds
of long-held American prisoners of war began coming home. And in keeping
with the Mansfield Amendment, which required the Pentagon to research and
develop programs only with a “specific military function,” the word “defense”
was added to ARPA’s name. From now on it would be called the Defense
Advanced Research Projects Agency, or DARPA.

If the agency was going to survive and prosper, it needed to reinvent itself,
beginning with the way it was perceived. Any program associated with the
Vietnam War would be jettisoned. Project Agile became the scapegoat, the



punching bag. In internal agency interviews, three former ARPA directors, each
of whom had overseen Project Agile during the Vietnam War, spoke of it in the
most disparaging terms. “We tried to work the counter-insurgency business,”
lamented Eberhardt Rechtin, “and found we couldn’t. All the things we tried—
radar systems and boats and whatever’—didn’t work. “Agile was an abysmal
failure; a glorious failure,” said Charles Herzfeld. “When we fail, we fail big.”
Even William Godel, now freed from federal prison for good behavior, spoke
candidly about failure. “We never learned how to fight guerrilla warfare and we
never really learned how to help the other guy,” Godel said in a rare recorded
interview, in July 1975. “We didn’t do it; we left no residue of good will; and we
didn’t even explain it right.” Still, Godel insisted that the problem of
counterinsurgency was real, was multiplying, and was not going to go away
anytime soon. “We did a goddamn lousy job of solving those problems, and that
did happen on my watch,” he said.

But for DARPA, Vietnam was far from a failure; it could not be spoken of in
any one way. The enormous sums of money, the volumes of classified programs,
the thousands of scientists and technicians, academics, analysts, defense
contractors, and businessmen, all of whom worked for months, years, some more
than a decade, to apply their scientific and industrial acumen to countless
programs, some tiny, some grand, some with oversight, others without—the
results of these efforts could by no means be generalized as success or failure
any more than they could be categorized as good or bad. Granted, the results of
the Viet Cong Motivation and Morale Project, with its thousands of hours of
interviews of prisoners, peasants, and village elders—allegedly to determine
what made the Vietcong tick—amounted to zero, that mysterious number one
arrives at when everything gained equals everything lost. The Strategic Hamlet
Program, the Rural Security System Program, the COIN games, the Motivation
and Morale studies: it is easy to discount these as foolhardy, wasteful,
colonialist. But not all the ARPA Vietnam programs could or would be viewed
by DARPA as failures. Among the hardware that was born and developed in
those remote jungle environs, there was much to admire from a Defense
Department point of view.

Testifying before Congress in 1973, director Stephen Lukasik said that
DARPA’s goal was to refocus itself as a neutral, non—military service
organization, emphasizing what he called “high-risk projects of revolutionary
impact.” Only innovative, groundbreaking programs would be taken on, he said,
programs that should be viewed as “pre-mission assignments” or “pre-



requirement” research. The agency needed to apply itself to its original mandate,
which was to keep the nation from being embarrassed by another Sputnik-like
surprise. At DARPA, the emphasis was on hard science and hardware.

Project Agile was abolished, and in its place came a new office called
Tactical Technology. Inside this office, components of the electronic fence were
salvaged from the ruins of the war. The program, with its obvious applications in
the intelligence world, was highly classified. When asked about the sensor
program in an agency review in 1975, acting director Dr. Peter Franken told
colleagues that even he was not cleared to know about it. “It was most difficult
to understand the program,” Franken told the interviewer, attributing the
inscrutable nature of sensor research to the fact that “special clearance
requirements inhibited even his access to the sensor program.” In keeping with
the mandate to develop advanced technology and then turn it over to the military
for implementation, sensor programs were now being pursued by all of the
services and the majority of the intelligence agencies. All born of the Vietnam
War.

DARPA’s early work, going back to 1958, had fostered at least six sensor
technologies. Seismic sensors, developed for the Vela program, sense and record
how the earth transmits seismic waves. In Vietnam, the seismic sensors could
detect heavy truck and troop movement on the Ho Chi Minh Trail, but not
bicycles or feet. For lighter loads, strain sensors were now being further
developed to monitor stress on soil, notably that which results from a person on
the move. Magnetic sensors detect residual magnetism from objects carried or
worn by a person; infrared sensors detect intrusion by beam interruption.
Electromagnetic sensors generate a radio frequency that also detects intrusion
when interrupted. Acoustic sensors listen for noise. These were all programs that
were now set to take off anew.

In the early 1970s, the Marine Corps took a lead in sensor work. The success
of the seismic sensors placed on the ground during the battle for Khe Sanh had
altered the opinions of military commanders about the use of sensors on the
battlefield. Before Khe Sanh, the majority opposed sensor technology; after the
battle, it was almost unanimously embraced. Before war’s end, the Marines had
their own sensor program, Project STEAM, or Sensor Technology as Applied to
the Marine Corps. STEAM made room for sensor platoons, called SCAMPs, or
Sensor Control and Management Platoons. Within SCAMP divisions there were
now Sensor Employment Squad Sensors, called SES, and Sensor Employment
Teams, called SETs. The Marines saw enormous potential in sensor technology,



not just for guard and patrol, but for surveillance and intelligence collection.
These programs would develop, and from the fruits of these programs, new
programs would grow.

Two other technologies that would greatly impact the way the United States
would fight future wars also emerged from the wreckage of Vietnam. Night
vision technology expanded into a broad multi-tiered program as each of the
services found great strategic value in being able to see at night while the enemy
remained in the dark. So did stealth technology, a radical innovation originally
developed by the CIA for reconnaissance purposes, starting in 1957, when the
agency first tried to lower the radar cross-section of the U-2 spy plane. ARPA’s
original work in audio stealth began in 1961 with William Godel’s sailplane
idea, one of the four original Project Agile gadgets, along with the AR-15, the
riverboat, and the sniffer dogs. During the course of the Vietham War, Project
Agile’s sailplane had developed successfully into the Lockheed QT-2 “quiet
airplane,” a single-engine propeller plane that flew just above the jungle canopy
and was acoustically undetectable from the ground. Dedicated to surveillance
and packed with sensor technology, the QT-2 would glide silently over Vietcong
territory with its engine off. In 1968 ARPA turned the program over to the Army,
which made modifications to the aircraft, now called the Lockheed YO-3 Quiet
Star. After the war, DARPA sought to expand its stealth program from
acoustically undetectable sailplanes to aircraft that were undetectable even by
the most sophisticated enemy radar. In 1974 DARPA’s Tactical Technology
Office began work on a highly classified program to build “high-stealth aircraft.”
The following year, DARPA issued contracts to McDonnell Douglas and
Northrop, considered by DARPA to be the two defense contractors most
qualified for the stealth job.

There was a fascinating twist. By the mid-1970s, Lockheed had already
achieved major milestones in stealth technology, having developed the highly
classified A-12 Oxcart spy plane for the CIA. (The A-12 later became the
unclassified SR-71 reconnaissance aircraft, flown by the Air Force.) Knowledge
of the CIA’s classified stealth program was so tightly controlled that even
DARPA director George Heilmeier did not have a need to know about it. In
1974, when management at Lockheed Skunk Works learned of DARPA’s “high-
stealth aircraft” efforts—and that they had not been invited to participate—they
asked the CIA to allow them to discuss the A-12 Oxcart with Heilmeier. After
the discussion, Lockheed was invited to join the competition and eventually won
the DARPA stealth contract.



The first on-paper incarnation of what would become the F-117 stealth
fighter was called the Hopeless Diamond, so named because it resembled the
Hope Diamond and because Lockheed engineers were not initially certain it
would fly. “We designed flat, faceted panels and had them act like mirrors to
scatter radar waves away from the plane,” remembers Edward Lovick, who
worked as a lead physicist on the program. After the Hopeless Diamond went
through a number of drafts, the project became a classified DARPA program
code-named Have Blue. Two aircraft were built at the Lockheed Skunk Works
facility in Burbank, California, and test flown at Area 51 in Nevada in April
1977. Satisfied with the low observability of the aircraft, the U.S. Air Force took
over the program in 1978. Stealth technology was a massive classified endeavor
involving more than ten thousand military and civilian personnel. The power of
this secret weapon rested in keeping it secret. To do so, the Air Force set up its
own top secret facility to fly the F-117, just north of Area 51 outside Tonopah,
Nevada. The base was nicknamed Area 52.

The 1970s were a formative time at DARPA from a historical perspective.
Away from the Pentagon, DARPA came into its own. Congress remained averse
to ARPA’s former herd of social science programs, which it criticized in post-
Vietnam oversight committees as having been egregiously wasteful, foolhardy,
and without oversight. Any mention of the phrase “hearts and minds” in the
Pentagon made people wince. To avoid the “red flag” reaction from Congress,
ARPA programs that touched on behavioral sciences were renamed or rebranded.

ARPA’s social science office (which actually existed during the Vietnam
War) was called Human Resources Research Office, or HumRRO. But in the
post-Viethnam era, HumRRO programs focused on improving human
performance from a physiological and psychological standpoint. Two significant
ideas emerged. The first was to research the psychological mechanisms of pain
as related to military injuries on the battlefield. ARPA scientists sought to
understand whether soldiers could suppress pain in combat, and if so, how. The
second major project was a research program on “self-regulation” of bodily
functions previously believed to be involuntary. The general, forward-thinking
question was, how could a soldier maintain peak performance under the radically
challenging conditions of warfare?

It was a transformative time at DARPA. The agency already had shifted from
the 1950s space and ballistic missile defense agency to the 1960s agency
responsible for some of the most controversial programs of the Vietnham War.
And now, a number of events occurred that eased the agency’s transition as it



began to change course again. Under the direction of the physicist Stephen
Lukasik, in the mid-1970s the agency would take a new turn—a new “thrust,” as
Lukasik grew fond of saying. In this mid-1970s period of acceleration and
innovation, DARPA would plant certain seeds that would allow it to grow into
one of the most powerful and most respected agencies inside the Department of
Defense.

“The key to command and control is, in fact, communication,” said Stephen
Lukasik shortly after he took over the agency. Command and control, or C2, had
now expanded into command, control, and communication, or C3, and this
concept became the new centerpiece of the DARPA mission under Lukasik. The
advancement of command, control, and communication technology relied
heavily on computers. Since 1965 the power of microchips, then called
integrated electronic circuits, had been doubling every year, a concept that a
computer engineer named Gordon E. Moore picked up on and wrote about in
Electronics magazine. In “Cramming More Components into Integrated
Circuits,” Moore predicted that this doubling trend would continue for the next
ten years, a prescient notion that has since become known as Moore’s law.
Doubling is a powerful concept: 10 x 10 = 100; 100 x 100 = 10,000; 10,000 x
10,000 = 100 million. In 2014, Apple put 2 billion transistors into its iPhone 6.

In 1974, DARPA’s supercomputer, ILLIAC IV, now up and running at the
Ames Research Center in California, was the fastest computer in the world. Its
parallel processing power allowed for the development of technologies like real-
time video processing, noise reduction, image enhancement, and data
compression—all technologies taken for granted in the twenty-first century but
with origins in DARPA science. And Lukasik’s C3 program also relied heavily
on another emerging DARPA technology, the ARPANET.

It had been more than a decade since J. C. R. Licklider sent out his eccentric
memo proposing the Pentagon create a linked computer network, which he
called the “Intergalactic Computer Network.” Licklider left the Pentagon in 1965
but hired two visionaries to take over the Command and Control (C2) Research
office, since renamed the Information Processing Techniques Office. Ivan
Sutherland, a computer graphics expert who had worked with Daniel Slotnick on
ILLIAC IV, and Robert W. Taylor, an experimental psychologist, believed that
computers would revolutionize the world and that a network of computers was
the key to this revolution. Through networking, not only would individual
computer users have access to other users’ data, but also they would be able to



communicate with one another in a radical new way. Licklider and Taylor co-
wrote an essay in 1968 in which they predicted, “In a few years, men will be
able to communicate more effectively through a machine than face to face.” By
2009, more electronic text messages would be sent each day than there were
people on the planet.

Sutherland and Taylor began asking DARPA contractors at various university
research laboratories around the country what they thought about the networked
computer idea. The feedback was unanimous in favor of it. In general, scientists
and engineers were frustrated by how little access to computers they had. This
got Sutherland and Taylor thinking. Why not try linking several of these
university computers together so the DARPA contractors could share resources?
To do so would require building a system of electronic links between different
computers, located hundreds of miles apart. It was a radical undertaking, but
Sutherland and Taylor believed it could be done.

Bob Taylor went to DARPA director Charles Herzfeld to request enough
money to fund a networked connection linking four different university
computers, or nodes. Herzfeld told Taylor he thought it sounded like a good idea
but he was concerned about reliability. If all four computers were linked
together, Herzfeld said, when there was a problem, it meant all four computers
would be down at the same time. Thinking on his feet, Taylor said he intended to
build a concept into the system called network redundancy. If one connection
went down, the messages traveling between the computers would simply take
another path. Herzfeld asked how much money Taylor thought be needed. Taylor
said a million dollars.

Herzfeld asked, “Is it going to be hard to do?”

“Oh, no. We already know how to do it,” Taylor said, when really he was
guessing.

“Great idea,” said Herzfeld. “You’ve got a million dollars more in your
budget right now.” Then he told Taylor to get to work.

Taylor left Herzfeld’s office and headed back to his own. He later recalled the
astonishment he felt when he looked at his watch. “Jesus Christ,” he thought.
“That only took twenty minutes.” Even more consequential was the idea of
network redundancy—making sure no single computer could take the system
down—that emerged from that meeting. It is why in 2015, no one organization,
corporation, or nation can own or completely control the global system of
interconnected computer networks known as the Internet. To think it came out of
that one meeting, on the fly.



The first four university sites chosen were Stanford Research Institute in
northern California; the University of California, Los Angeles; the University of
California, Santa Barbara; and the University of Utah in Salt Lake City. In 1969,
ARPA contractor Bolt, Beranek and Newman became the first east coast node.
By 1972 there were twenty-four nodes, including the Pentagon. The person
largely responsible for connecting these nodes was an electrical engineer named
Robert Kahn. At the time, Kahn called what he was working on an
“internetwork.” Soon it would be shortened to Internet.

This network of ARPA nodes was growing, and Kahn wanted to devise a
common language, or protocol, so that all new nodes could communicate with
the existing nodes in the same language. To do this, Kahn teamed up with
another DARPA program manager named Vint Cerf, and together the men
invented the concept of Transmission Control Protocol (TCP) and Internet
Protocol (IP), which would allow new nodes seamless access to the ARPANET.
Today, TCP/IP remains the core communications protocol of the Internet. By
1973 there were thirty-six ARPANET nodes connected via telephone lines, and a
thirty-seventh, in Hawaii, connected by a satellite link. That same year the
Norwegian Seismic Array became connected to the ARPANET, and J. C. R.
Licklider’s vision for an “Intergalactic Computer Network” became an
international reality.

In 1975 DARPA transferred its ARPANET system over to the Defense
Communications Agency, and in 1982 standards for sending and receiving email
were put in place. In 1983 the Pentagon split off a military-only network, called
MILNET. Today the ARPANET is often referred to as “the most successful
project ever undertaken by DARPA.”

Between the advances in computer technology, networking power, and the
ARPANET, DARPA was primed for the development of an entirely new C3-
based weapons system. Sometime in 1974, DARPA commissioned several
classified studies on how the Pentagon could best prepare itself for a Soviet
invasion of western Europe. The strategist leading one analysis was the former
RAND mathematician Albert Wohlstetter, author of the nuclear second-strike
doctrine, or NUTS. Wohlstetter, now a professor at the University of Chicago,
sought “to identify and characterize” new military technologies that would give
the president a variety of “alternatives to massive nuclear destruction.”
Wohlstetter assembled a study group, called the Strategic Alternatives Group, to
assist him in his analytic efforts. In February 1975 the group completed the



generically titled “Summary Report of the Long Range Research and
Development Planning Program.”

In the report, Wohlstetter concluded that several Vietnam-era DARPA
projects merited renewed attention. Topping the list was the effectiveness of
laser-guided bombs and missiles. In the last year of the Vietham War, the U.S.
Air Force sent 10,500 laser-guided bombs into North Vietnam. Roughly one-half
of these bombs, 5,100 in total, achieved a “direct hit,” with another 4,000
achieving “a circular error probable (CEP) of 25 feet.” Compared to the success
rate of unguided “dumb” bombs of previous wars, including World War I,
Korea, and most of Vietnam, these statistics were to be interpreted as
“spectacularly good,” wrote Wohlstetter. The best example was the bombing of
the Thanh Hoa Bridge, a 540-foot steel span across the Song Ma River, roughly
seventy miles south of Hanoi. The bridge was an important supply route for the
North Vietnamese during the war, and they kept it defended with garrison-like
strength. The bridge was surrounded by a ring of three hundred antiaircraft
systems and eighty-five surface-to-air missile systems. A wing of Soviet-
supplied MiG fighter jets was stationed nearby. For years in the late 1960s, the
Air Force and the Navy tried to destroy the bridge but could not. By 1968,
eleven U.S. aircraft had been shot down trying to bomb the bridge. Then, in May
1972, after a four-and-a-half-year bombing halt, fourteen F-4 fighter bombers
equipped with newly developed laser-guided bombs were sent on a mission to
bomb the bridge. With several direct hits, the bridge was destroyed. “It appears
that non-nuclear weapons with near-zero miss may be feasibly and militarily
effective,” Wohlstetter wrote in praise of these new “smart” weapons.

Also of interest to Wohlstetter were DARPA’s early efforts with mini-drones,
which had played a major role in advancing laser-guided weapons technology—
a fact largely underreported in military history books. DARPA’s Vietnam drone
program had grown out of DDR&E John Foster’s love of model airplanes and
remote control. Two of the mini-drones, called Praerie and Calere, caught
Wohlstetter’s eye. Praerie and Calere were exceptionally small at the time, each
weighing seventy-five pounds, including a twenty-eight-pound payload that
could be a camera, a small bomb, or an “electronic warfare payload.” Each was
powered by a lawnmower engine and could fly for up to two hours. Praerie
carried a TV camera and used laser target technology. It was the first drone to
direct a cannon-launched guided projectile to a direct hit on a tank, a milestone
achieved at Fort Huachuca, Arizona, during an undated field test. The Calere
drone was equally groundbreaking. It carried forward-looking infrared, or FLIR,



another Vietnam-era invention, which allowed the drone to “see” at low altitudes
in the dark of night.

DARPA also developed another, much larger, “more complicated” drone that
interested Wohlstetter, as revealed in an obscure 1974 internal DARPA review.
Nite Panther and Nite Gazelle were helicopter drones, “equipped with a real time
day-night battlefield reconnaissance capability including armor plate and self-
sealing, extended-range fuel tanks.” The drone helicopters were deployed into
the battlefield, starting in March 1968, in response to an urgent operational
request from the Marine Corps. To create the Nite Panther drone, DARPA
modified a Navy QH-50 DASH antisubmarine helicopter—originally designed
to fire torpedoes at submerged submarines—and added a remotely controlled
television system, called a “reconnaissance-observation system,” which could
transmit real-time visuals back to a moving jeep, acting as a ground station. The
jeep was loaded with racks of telemetry and television equipment, antennae, and
a power supply. The drone operator sitting in the jeep was able to operate and
monitor the drone helicopter from takeoff to touchdown. Images captured by the
drone, flying over enemy territory, were recorded by the equipment on the jeep,
then relayed back to a shipboard control station, where commanders could send
high-performance strike aircraft to bomb targets identified by the drone. This
was groundbreaking technology during the war. In 1974 Wohlstetter recognized
its future potential. Conceivably, as computers got smaller and were able to
process data faster, a drone could be sent deep behind enemy lines to photograph
targets and send the images to commanders in real time.

Another significant DARPA technology that allowed these Vietnam-era
systems to converge was a satellite-based navigation technology called Global
Positioning Systems, or GPS. GPS began as a classified military program, the
purpose of which was to direct weapons to precise targets. DARPA’s pioneering
GPS program was called TRANSIT. It began in 1959, when ARPA contracted
with the Johns Hopkins Applied Physics Laboratory to create the first satellite
positioning system, using six satellites, three for positioning and three as spares.

After several failed launches, TRANSIT finally took up residence in space in
June 1963. To deny enemy access to this kind of precise targeting information,
the system was originally designed with an offset feature built in, called selective
availability (SA). If an individual were able to access the GPS system with a
private receiver, the information would be offset by several hundred feet.

Over the next ten years, the Navy and the Air Force developed their own
satellite-based navigational systems, but each system was incompatible with the



other. In 1973 the Pentagon ordered DARPA to create a single system shared by
all the military services, and a new DARPA program called NAVSTAR Global
Positioning System emerged. It was a herculean effort filled with technical
stumbling blocks and failed rocket launches. Finally, starting in 1989 a
constellation of twenty-four satellites, each fitted with atomic clocks to keep
them in sync, was sent aloft and began orbiting the earth. The U.S. military now
had precise navigational coverage of the entire world, in all weather conditions,
in real time.

During the 1990s, interest in satellite-based global positioning technology
grew, and European companies began developing GPS-like systems for civilian
use. In an effort to keep the United States at the forefront of the burgeoning new
industry, in May 2000 President Clinton discontinued the selective availability
feature on GPS, giving billions of people access to precise GPS technology,
developed by DARPA.

To Albert Wohlstetter, working on the DARPA analysis in the mid-1970s, the
fusion of various Vietnam-era technology systems—sensors, computers, laser-
guided weapons, the ARPANET, drones—offered great promise and potential in
the development of what he called a “system of systems.” The following year, on
the basis of suggestions made in the “Summary Report of the Long Range
Research and Development Planning Program,” DARPA initiated a new
weapons program called Assault Breaker. A series of once disparate technologies
could come together to fulfill Lukasik’s vision to “command, control, and
communicate.” Using technologies that also included radar tracking and camera
confirmation, Assault Breaker would one day allow commanders to precisely
strike targets—even moving targets—deep behind enemy lines. Imagining a
system in which this kind of weaponry and technology could work together was
unprecedented. All of it had emerged from the Vietnam War.

In the 1970s, the Soviets were notorious for maintaining a network of spies in
and around Washington, D.C., and it did not take long for the Russians to learn
about DARPA’s classified Assault Breaker plans. When they did, the Soviet
military brass began studying the concept and planning countermeasures. In
1978 an article about Assault Breaker appeared in the classified Soviet military
journal Military Thought. That the Soviets knew about DARPA’s “system of
systems” might have gone unnoticed had it not been for the sharp eyes of
Andrew W. Marshall, a former RAND analyst and Wohlstetter protégé who now
had his own office inside the Pentagon. Marshall served as director of the Office



of Net Assessment, created by the Nixon White House in 1973 and dedicated to
forecasting future wars. At RAND, Marshall had secured his reputation as a
master game theorist, and at the Pentagon, his wizardry in prognosis and
prediction earned him the nom de guerre Yoda, or the Jedi Master. It also put
him in regular contact with DARPA directors and program managers, as he
continued to be for over forty years.

Part of Andrew Marshall’s job in the 1970s was to monitor what Soviet
generals were writing in their classified journals. In reading Military Thought,
Marshall learned that the Soviets felt so threatened by the prospects of an
Assault Breaker—like system of systems that they were running exercises to
practice countermeasures against one. Soviet fears of DARPA’s Assault Breaker
concept did not stop there but made their way to the top of the Soviet military
chain of command. In 1984 Marshall Nikolai Ogarkov, chief of the general staff
of the armed forces of the Soviet Union, worried in a classified memo that
Assault Breaker gave the Americans the ability to conduct “automated
reconnaissance-and-strike complexes,” a capability that must be regarded as a
“military-technical revolution.” Marshall renamed the Russian pronouncement a
“revolution in military affairs,” which had since become a celebrated Pentagon
maxim. The saying defines what happens when one country or fighting force
creates a technology or tactic that makes everything else subordinate to it and
makes many of the other side’s earlier weapons systems obsolete.

Just a decade before, in the wake of the Vietnam War and with his agency’s
budget slashed, Stephen Lukasik had appealed to Congress to allow DARPA to
pursue “high-risk projects of revolutionary impact.” Lukasik told Congress that
in the modern world, the country with the most powerful weapons would not
necessarily have the leading edge. He argued that as the twenty-first century
approached, the leading edge would belong to the country with the best
information—with which it could quickly plan, coordinate, and attack. Eleven
years later, his vision proved correct. The Soviets felt deeply threatened by
DARPA’s C3-based revolution in military affairs.

Technology continued to advance at a radical new pace. In 1977 Harold
Brown became President Carter’s secretary of defense, making Brown the first
nuclear scientist to lead the Department of Defense. Brown believed that
technological superiority was imperative to military dominance, and he also
believed that advancing science was the key to economic prosperity. “Harold
Brown turned technology leadership into a national strategy,” remarks DARPA
historian Richard Van Atta. Despite rising inflation and unemployment,



DARPA’s budget was doubled. Microprocessing technologies were making
stunning advances. High-speed communication networks and Global Positioning
System technologies were accelerating at whirlwind speeds. DARPA’s highly
classified, high-risk, high-payoff programs, including stealth, advanced sensors,
laser-guided munitions, and drones, were being pursued, in the black. Soon,
Assault Breaker technology would be battle ready. From all of this work, entire
new industries were forming.

In the fall of 1978, Captain (later Colonel) Jack A. Thorpe, a thirty-four-year-old
Air Force officer with a Ph.D. in psychology, was sitting inside a flight simulator
at the Flying Training Division of Williams Air Force Base in Arizona when he
got a radical idea. The flight simulator here at the Human Resources Laboratory
was one of two of the most advanced simulators in the country—and the most
expensive, having cost more than $25 million to build, roughly $100 million in
2015. The computer-driven simulator was mounted on a hydraulic motion
system that moved like a carnival ride. The simulator Captain Thorpe was sitting
inside was connected to a second computer, which made the pair state of the art
and one of a kind.

“The other flyer’s aircraft appeared in the corner of my screen like a small
cartoonish icon,” Thorpe remembers. “What this meant in 1978 was that this
flight simulator was the only one in America where two pilots could engage in
flight training research operations together, at the same time.”

Thorpe was struck with an idea. What if an Air Force pilot could sit inside a
small room like the one he was sitting in now, but instead of looking at
cartoonish icons moving across a computer screen, he saw the world in front of
him in three dimensions? What if it felt like he was actually inside the airplane,
with his wingman flying alongside? Jack Thorpe had a name for what he
imagined. It was a “high-fidelity simulator,” a virtual world.

Back at Bolling Air Force Base in Washington, D.C., where he was stationed,
Thorpe put his thoughts down on paper. In “Future Views: Aircrew Training,
1980-2000,” Thorpe described a flight-training situation in which a whole
squadron of pilots could prepare for combat readiness together, training on
individual but networked flight simulators. Each airman would be flying a
separate aircraft but in the same battle space. In this virtual reality, pilots would
be in visual contact with one another and in audio contact with a commander,
who would work from a remote information center, imagined as a real place,
which Thorpe called a Tactical Development Center. Thorpe’s Tactical



Development Center would have “a three dimensional, holographic, electronic
sand table,” he wrote, “a place where tacticians and strategists could see what
the pilots in their simulators were doing.” In this computer-generated
environment, a commander would be able to “see” what was happening in the
battle space, in real time, thanks to an overhead satellite source delivering data.
In this new virtual world, pilots would train and their commanders would
strategize.

These simulators would allow for “real-time dress rehearsals,” Thorpe wrote,
teaching pilots how to train in groups, with the immediacy of real battle
situations but without the lethal consequences. On the basis of the outcomes of
various simulations, commanders could quickly decide what course of action
each pilot should take. Without having access to any information about DARPA
programs, and certainly not being privy to newly formulated classified details of
the Assault Breaker program, Thorpe had envisioned almost the same thing that
Wohlstetter saw. Only Thorpe’s high-fidelity simulator was a training tool for
war, played in a virtual world, and Assault Breaker was a billion-dollar weapons
system to be developed and deployed in a real war.

Thorpe was invited to present his thoughts to a group of senior officials.
“They were all command pilots, each with thousands of hours of flight time,”
Thorpe recalls. “Here I am, this clown with no wings, proposing to take away
flight training time from air officers. I did not articulate myself very well. I got
my lunch handed to me.” The senior officials chuckled at his idea.

Thorpe figured he was missing a key piece of this puzzle he was designing,
but he just did not know what it was yet. “There is nothing like getting yelled at
to make you think harder, to really reflect,” Thorpe says. “I figured out you can’t
take away flight training time. The simulator would be a better place to practice
certain combat skills that can never be practiced except in battle,” he says. “For
example, you could practice with equipment like jammers, which you would
never turn on in peacetime, [which] an opponent could [potentially] see. As soon
as I had the ‘ah-hah’ moment, that the real value of the simulator was to teach
and practice skills you could not practice until the first day of real combat, that’s
when the way to design the simulator became clear to me.”

Thorpe ran the idea by a few senior officers, but it was just too difficult a
concept for most people to visualize. Then, “by happenstance,” says Thorpe, “I
was offered the services of a graphic artist in the Pentagon, and he illustrated the
key components of the proposed concept.” Thorpe’s paper, which now included
elegant drawings, was reviewed by senior Pentagon staff. “Everyone said, ‘Hey,



that’s cool,”” Thorpe recalls. “But they also said, “The fact is, the technology
isn’t there yet.”” Most colleagues who looked at Thorpe’s drawings said to him,
“We don’t even know how to start building something like that yet.”

One of the greatest stumbling blocks to Thorpe’s vision in 1978 was how
these simulators could possibly be connected to one another. “The idea of
networks connecting distant military installations was not yet imagined,” says
Thorpe. “The ARPANET experiments connecting a small number of computers
between different universities were under way, but the results were not well
known.” Mostly they were still classified. With his vision for the future seeming
more science fiction than science, Thorpe’s paper was shelved.

Thorpe went back to school, to the Naval War College in Newport, Rhode
Island, and in January 1981 he was assigned to DARPA, on loan from the Air
Force. He was made a program manager in the Systems Science Division, next
door to the Information Processing Technology Office that was being run by Bob
Kahn, the man who, together with Vint Cerf, had invented the Transmission
Control Protocol/Internet Protocol (TCP/IP). Thorpe recalls what an exciting
time it was at DARPA, “the center of the universe for gadgets.” DARPA was
located at 1400 Wilson Boulevard in Arlington, Virginia, and the Systems
Science Division had its own demonstration facility across the street, “a place to
try out all the new gadgets, take them apart, put them back together again, or
maybe integrate one with another system.” Thorpe remembers one such example
when one of the world’s first compact disc players arrived in America, at
DARPA, in 1981 or 1982. It had been sent from a small electronics company in
Japan. “There were only a few CDs in the world at the time,” Thorpe recalls,
“and they had music on them. Our director wasn’t interested in listening to
music, but we were interested in thinking about using the technology for data
storage.” The CD player was the size of a suitcase.

In the DARPA building, down the hallway from Thorpe’s office, was the
Cybernetics Technology Office, where DARPA’s artificial intelligence work was
under way. One day Thorpe’s boss, Craig Fields, the former program director of
cybernetics technology, asked Thorpe if he had any bright ideas.

“I pulled out the old high-fidelity simulator drawings,” recalls Thorpe.
“Fields, a brilliant guy, and later the director of DARPA, says, ‘I like that.” He
suggested we go talk to the director, Larry Lynn.” Thorpe explained his idea to
Lynn, who said he liked it, too.

“How much to build this synthetic world?” Thorpe recalls Lynn asking.

“Seventeen million,” Thorpe told him.



“Let’s do it,” Larry Lynn said.

“So we went ahead and started the program,” says Thorpe.

Captain Jack Thorpe’s paper was now a DARPA program called Simulator
Networking, or SIMNET. Broadly speaking, the goal of SIMNET was to add a
new element to command and control (C2), namely training. C2 would
eventually become C2U, “with a “U’ for university,” says Thorpe.

In April 1983, SIMNET was just another DARPA program. Nothing like it
had ever been attempted before, and like other blue-sky science endeavors at
DARPA, SIMNET was given room to succeed or to fail. “DARPA, unlike most
agencies, is allowed to fail some fraction of the time,” says Joe Mangano, a
former DARPA program manager.

“In the early 1980s, most people in the defense community accepted the
notion that building an affordable, large-scale, free-play, force-on-force
worldwide networked war-fighting system was impossible,” retired colonel
Neale Cosby recalled in 2014. Cosby served as a SIMNET principal investigator
for DARPA for five years. But SIMNET would astonish everybody, not only for
its military application but for the multibillion-dollar industry it would help
create. “William Gibson didn’t invent cyberspace,” Wired magazine reported in
1997, referring to the science fiction author who coined the term in 1982, “Air
Force captain Jack Thorpe did.” SIMNET was the first realization of cyberspace,
and it was the world’s first massively multiplayer online role-playing game, or
MMORPG—more commonly known as an MMO.

MMOs first became popular in the gaming community in the late 1990s, and
by 2003 they had entered the mainstream. MMOs are now able to support
enormous numbers of game players simultaneously, with each individual gamer
connected to the game by the Internet. One of the most popular MMOs is World
of Warcraft, which sold more than $2.5 billion worth of subscriptions in its first
ten years. Each month, some 10 million monthly World of Warcraft subscribers
explore fantastic virtual landscapes, fight monsters, and complete quests using
an avatar.

MMO users became so great in number that in 2008, the CIA, the NSA, and
DARPA launched a covert data-mining effort, called Project Reynard, to track
World of Warcraft subscribers and discern how they exist and interact in virtual
worlds. To do so, CIA analysts created their own avatars and entered the virtual
world of World of Warcraft. That the CIA was spying on MMO users was
classified and remained unknown until 2013, when former National Security
Agency contractor Edward J. Snowden disclosed top secret documents detailing



the program, which also involved British intelligence agencies. “Although online
gaming may seem like an innocuous form of entertainment, when the basic
features and capabilities are examined, it could potentially become a target-rich
communication network,” reads one top secret report, “WoW [World of
Warcraft] may be providing SIGINT [signals intelligence] targets a way to hide
in plain sight.”

But back in 1983, SIMNET was just getting started. MMOs were far in the
future and still a figment of the imagination. SIMNET was about training
warfighters for battle. And Jack Thorpe had more than a decade of work ahead
of him.



CHAPTER FIFTEEN

Star Wars and Tank Wars

On the evening of March 23, 1983, a long black limousine pulled up to the

south gate of Ronald Reagan’s White House. In the back sat Edward Teller, now
seventy-five years old. Teller was not exactly sure why he was here. He had just
flown in from California, where he lived, because the aide who called him three
days earlier said President Reagan thought it was important that he be at the
White House on this night.

Walking with a limp and a cane, Teller made his way through the White
House foyer, up the stairs, and into the Blue Room. There he was greeted by
Admiral John Poindexter, the Military Assistant to the President for National
Security Affairs. Poindexter suggested Teller have a seat. Thirty-six chairs had
been set up in neat rows. Teller sat down and waited. In another seat was the
Jason scientist and Nobel laureate Charles H. Townes, the principal inventor of
the laser.

At 8:00 p.m., in a nationally televised address, President Reagan announced
to the world his decision to launch a major new research and development
program to intercept Soviet ICBMs in various stages of flight. The program, the
Strategic Defense Initiative (SDI), would require numerous advanced technology
systems, the majority of which were still in the development stage. DARPA
would be the lead agency in charge until SDI had its own organization.

President Reagan said that the reason for this radical new initiative was
simple. When he first became president, he was shocked to learn that in the
event of a Soviet nuclear strike, his only option as commander in chief was to
launch an all-out nuclear attack against the Soviets in response. Reagan said he
was not willing to live in the shadow of nuclear Armageddon—mutual assured
destruction. The United States needed the capability to strike down incoming



Soviet missiles before they arrived. This bold new SDI program would allow for
that.

For decades, defense scientists like the Jason scientists had been grappling
with this conundrum of ballistic missile defense and had concluded that there
was no way to defend against an onslaught of incoming ICBMs. Now, Reagan
believed that technology had advanced to the point where this could be done
sometime in the not-so-distant future.

The Strategic Defense Initiative involved huge mirrors in space, space-based
surveillance and tracking systems, space-based battle stations, and more. But the
element that got the most attention right away was the x-ray laser, which
scientists at the Lawrence Livermore National Laboratory had been working on
since the 1970s. Very few people outside the Livermore group understood the
science behind an x-ray laser, and even fewer knew that x-ray lasers were
powered by nuclear explosions.

Several days after Reagan’s speech, Secretary of Defense Caspar Weinberger
was leaving the Pentagon to brief Congress on SDI. Walking alongside him was
Undersecretary Richard D. DeLauer, a ballistic missile expert. Secretary
Weinberger was having trouble grasping the science behind SDI and DeLauer
was trying to explain it to him.

“But is it a bomb?” Secretary Weinberger asked.

DeLauer was candid. As the former executive vice president of the missile
company TRW, Inc., and with a Ph.D. in aeronautical engineering, DeLauer
understood the science behind the x-ray laser. “You’re going to have to detonate
a nuclear bomb in space,” he told the secretary of defense. “That’s how you’re
going to get the x-ray.”

This put Secretary Weinberger in an untenable position. President Reagan
had assured the public that his new program would not involve nuclear weapons
in space. “It’s not a bomb, is it?” Weinberger asked a second time.

DeLauer chose his words carefully. He said that the x-ray laser didn’t have to
be called a bomb. It could be described as involving a “nuclear event.”

In a 1985 interview for the Los Angeles Times, DeLauer relayed this story
verbatim. He said that the secretary of defense “didn’t understand the
technology,” adding, “Most people don’t.”

The laser was invented in the late 1950s by Charles Townes, who in 1964
was awarded the Nobel Prize in physics. In the most basic sense a laser is a
device that emits light. But unlike with other light sources, such as a lightbulb,
which emits light that dissipates, in a laser the photons all move in the same



direction in lockstep, exactly parallel to one another, with no deviation. To many,
the laser is something straight out of science fiction. In a 2014 interview for this
book, Charles Townes, then age ninety-eight, confirmed that he had been
inspired to create the laser after reading Alexei Tolstoi’s 1926 science-fiction
novel The Garin Death Ray. “This idea of a flashing death ray also has a
mystique that catches human attention,” said Townes, “and so we have Jove’s
bolts of lightning and the death rays of science fiction.” A half century after
Tolstoi wrote about the Garin death ray, George Lucas modernized the concept
with Luke Skywalker’s light saber in the science-fiction film Star Wars.

One of the first sets of experiments involving lasers, mirrors, and space took
place in 1969 and has been largely lost to the history books. The experiment
began on July 21 of that year, said Townes, when, for the first time in history,
two men walked on the moon. While on the lunar surface, “astronauts Neil
Armstrong and Edwin [Buzz] Aldrin set up an array of small reflectors on the
moon and faced them toward the Earth.” Back here on earth—which is 240,000
miles from the moon—two teams of astrophysicists, one team working at the
University of California’s Lick Observatory, on Mount Hamilton, and the other
at the University of Texas’s McDonald Observatory, on Mount Locke, took
careful notes regarding where, exactly, the astronauts were when they set down
the mirrors. “About ten days later, the Lick team pointed the telescope at that
precise location and sent a small pulse of power into the tiny piece of hardware
they had added to the telescope,” said Townes. Inside the telescope, a beam of
“extraordinarily pure red light” emerged from a crystal of synthetic ruby, pierced
the sky, and entered the near vacuum of space. A laser beam.

Traveling at the speed of light, 186,000 miles per second, the laser beam took
less than two seconds to hit the mirrors left behind on the moon by Armstrong
and Aldrin, and then the same amount of time to travel back to earth, where the
Lick team “detected the faint reflection of its beam,” explained Townes. The
experiment delivered volumes of scientific data, but one set was truly
phenomenal. “The interval between launch of the pulse of light and its return
permitted calculation of the distance to the moon within an inch, a measurement
of unprecedented precision,” said Townes. The laser beam was able to measure
what stargazers and astronomers have wondered since time immemorial: Exactly
how far away from earth is the moon?

While the astrophysicists were using laser technology for peaceful purposes,
the Defense Department was already looking at using lasers as directed-energy
weapons (DEW). In 1968 ARPA had established a classified laser program



called Eighth Card, which remains classified today, as do many other laser
programs, the names of which are also classified. Directed-energy weapons have
many advantages, none so great as speed. Traveling at the speed of light means a
DEW could hit a target on the moon in less than two seconds.

After hearing Reagan’s historic announcement from a front-row seat in the
White House Blue Room, Edward Teller and Charles Townes had decidedly
different reactions. Teller embraced the idea and would become a leading
scientist on the Strategic Defense Initiative and the follow-up program, called
Brilliant Pebbles. Charles Townes did not believe Reagan’s SDI concept could
work.

“For a president who doesn’t know the technology one can see why [it] might
be appealing,” said Townes. “It doesn’t really seem very attractive to me, or
doable. But you can see how from a matter of principle it sounded good to
Reagan. It’s like an imaginary story of what might be done.”

The day after the speech, Senator Edward Kennedy criticized the president’s
initiative, calling it a “reckless ‘Star Wars’ scheme.” The name stuck. From then
on, the president’s program became known around the world as “Star Wars.”
Science fiction and science had crossed paths once again. For the general
population, real-world lasers, death rays, and directed-energy weapons were
scientifically impossible to grasp. Science fiction was not so hard.

Congress worried that SDI was not technically feasible and that it was
politically irresponsible. That even if the technology were successful, it could
trigger a dangerous new arms race with the Soviets. But after debating the issue,
Congress gave the Reagan White House the go-ahead for the Strategic Defense
Initiative, and over the next ten years, nearly $20 billion was spent. It is often
said that the Clinton administration canceled the SDI program, when in fact it
canceled only certain elements of the Strategic Defense Initiative. SDI never
really went away. In 2012 the Fiscal Times reported that more than $100 billion
had been spent on SDI technologies in the three decades since Reagan first
proposed the idea, $80 billion of which had been spent in the past decade.

Space remains a domain where domination has long been sought but where all-
out war has never been fought. For scientists and engineers working on
DARPA’s SIMNET program, the focus would remain on land. There had been
steady progress with the SIMNET program in the year since director Larry Lynn
gave it the go-ahead, including the fact that the Army was now involved. Which



is how, in the spring of 1984, Jack Thorpe, now a major, found himself
maneuvering a sixty-ton M1 Abrams tank up over a muddy hill deep in the pine-
forested back lot of the legendary armor school at Fort Knox, Kentucky.

“When we started SIMNET, the threat was on Soviet armor warfare,” says
Thorpe, “meaning tanks.” This meant that simulating tank warfare was
SIMNET’s first priority. The desired goal was to create a virtual reality that felt
real. So Thorpe and the DARPA team were at Fort Knox, driving through the
mud, attempting to “capture the sense of tankness,” says Thorpe. DARPA had
big plans for SIMNET, with a goal of building four SIMNET centers to house a
total of 360 simulators, roughly 90 per site. At the time, Thorpe and the DARPA
team were working on the first two simulators, which would be models of M1
Abrams tanks.

Because there would be no motion in these simulators, the emphasis was
placed on sound. Science Applications International Corporation (SAIC) of La
Jolla was in charge of working with field units at instrumented training ranges
and collecting data. The defense contractor Perceptronics Corporation of
California was hired to design the fiberglass and plywood simulators and wire
them for sound. “For someone on the outside, the sound of the hundred-and-five-
millimeter tank gun firing at a target downrange is incredibly loud, but for a
person inside the tank the experience is totally different,” says Thorpe. Because
of the overpressure, there is almost no noise. “It’s incredibly quiet.” What there
is inside is movement, which, Thorpe says, “is a totally different kind of sound.”
The audio specialists with Perceptronics replicated the sound inside the tank by
simulating the loose parts that vibrate when the gun fires. “Coins in the glove
box,” recalls Thorpe, “loose bolts, anything that’s not tied down.” Back in the
laboratory, to convey that rattling sound, audio engineers filled a metal pie plate
with nuts and bolts, then glued the pie plate to the top of a subwoofer which they
hid behind the fiberglass in the tank simulator. Then Bolt, Beranek and Newman
of Boston, which had been a principal contractor on ARPANET, developed the
networking and graphics technology for the simulators.

The 1986 annual armor conference at Fort Knox was a milestone in SIMNET
history, the first test run of two DARPA SIMNET simulators. General Frederic
“Rick” Brown and another general would test the systems, and there was a lot
resting on what they thought of a simulated war game. Thorpe recalls the first
two simulators as being “about eighty percent [complete], made of fiberglass and
plywood, with one hand control to control the turret.” The two SIMNET tank
simulators had been set up roughly twenty feet apart. The generals took their



seats and the DARPA team piled inside.

“Neither general had any experience in the virtual world,” says Thorpe.
“Here’s General Brown looking at a screen in front of him with an icon of the
other tank. I say, ‘There in that tank, that is the [opposing] general.” He doesn’t
get it. So I say, ‘Turn the turret and point it toward the other tank.” The turret
turns. General Brown got a little giddy. He gets it, I think,” Thorpe recalls. “I tell
him to load a sabot [round]. ‘Sir,” I say, ‘if you trigger here, you can shoot the
general.’”

General Brown fired the virtual weapon. On the screen, General Brown
watched the other general’s tank blow up. “Everything went dark,” Thorpe
recalls, in the virtual world, “the general and his crew were ‘dead.’” From the
other tank, in the other fiberglass and plywood box, Thorpe heard the other
general call out, “‘Reinitialize!’” Inside his simulator, the second general’s tank
came back to life. He swung his turret around, put General Brown in his sights,
and fired at him.

In that “reinitialize” moment, Thorpe says, he became convinced that both
generals were sold on SIMNET. “The behavior in a virtual world is the same
behavior as the behavior in the real world,” Thorpe says.

After its initial trials, and with the endorsements from two U.S. Army
generals, the SIMNET project had considerable momentum, and the DARPA
teams went into production mode. In nine months, DARPA had constructed a
building at Fort Knox the size of a small Costco. Inside there were roughly
seventy tank simulators, each made of fiberglass, and each with the approximate
dimensions of an M1 Abrams tank or a Bradley fighting vehicle. “The building
was designed like a hockey rink,” Thorpe says. Power and networking cables
dropped from the ceiling. “Entire tank battalions would enter the SIMNET
center and begin training together, as if they were in a real tank battle.” Real-
world problems had been built into the system. “If you left your virtual
electricity on overnight, in the morning your battery would be dead,” Thorpe
recalls. “If you didn’t pay attention to landmarks and disciplined map reading,
you got lost in the virtual battle terrain. It was force on force. One group against
another.” Competition drove the training to a whole new level. “The desire to
win forced people to invent new concepts about how to beat their opponents.”

A second SIMNET center was built at Fort Benning, Georgia, then another at
Fort Rucker, in Alabama, for attack helicopter training. In 1988 a fourth
SIMNET center went up at the U.S. Army garrison in Grafenwoehr, Germany,
also for armor vehicles. In DARPA’s SIMNET, the U.S. Army saw a whole new



way to prepare for war. Then an unexpected new center was requested by the
Department of Defense.

“The high rankers at the Pentagon wanted a simulation center of their own,”
recalls Neale Cosby, who oversaw the engineering on this center. The facility
chosen as the host was DARPA’s longtime partner the Institute for Defense
Analyses, just down the street from DARPA in Alexandria. The IDA offices
were located in a collegiate-looking yellow-brick and glass building located at
1801 North Beauregard Street. In 1988, Cosby recalls, much of the ground floor,
including the cafeteria, was taken over by DARPA so an IDA simulation center
could be built there for Pentagon brass. Cosby recalls the production. “We
covered all the windows with camouflage, laid down a virtual tarmac made of
foam, set up fiberglass helicopters, tanks, and aircraft cockpits, then networked
everything and wired it for sound.” Finally, a mysterious feature was added, one
that no other SIMNET center had. For reasons of discretion, Cosby and Thorpe
called the feature a “flying carpet.”

“It was a way for [participants] to put themselves into the virtual world not as
a pilot or a tank driver or a gunner, but anywhere” in flight, says Cosby. “It was
as if you were invisible.” At the time, the details of the invisible component were
classified because the flying carpet feature was a way for Pentagon officials with
high clearances to experience what it would be like to fly through a virtual battle
in a stealth fighter jet. These were the results of DARPA’s “high-stealth aircraft”
program, which began in 1974.

Over a ten-year period, DARPA and the Army spent $300 million developing
simulation technology. In the summer of 1990 the SIMNET system was
transferred over to the U.S. Army. Its first large-scale use was to simulate a war
game exercise undertaken by U.S. Central Command (CENTCOM), in Tampa,
Florida. For years CENTCOM had sponsored a biennial war game exercise
called Operation Internal Look, based on a real-world contingency plan. The
Internal Look war games trained CENTCOM’s combatant commander and his
staff in command, control, and communications techniques. The exercises
involved a pre-scripted war game scenario in which U.S. forces would quickly
deploy to a location to confront a hypothetical Soviet invasion of a specific
territory. In the past, the war games had taken place in Cold War settings like the
Zagros Mountains in Iran and the Fulda Gap in Germany.

In the summer of 1990 the Cold War climate had changed. The Berlin Wall
had come down eight months before, and CENTCOM commander in chief
General Norman Schwarzkopf decided that for Internal Look 90, U.S. forces



would engage in a SIMNET-based war game against a different foe, other than
the Soviet Union. A scripted narrative was drawn up involving Iraqi president
Saddam Hussein and his military, the fourth largest in the world. In this
narrative, Iraq, coming off its eight-year war with Iran, would attack the rich oil
fields of Saudi Arabia. In response, U.S. armed forces would enter the conflict to
help American ally Saudi Arabia. Because new SIMNET technology was
involved, realistic data on Saudi Arabia, Iraq, and neighboring Kuwait were
incorporated into the war game scenario, including geography, architecture, and
urban populations, this for the first time in history. In playing the war game,
CENTCOM battle staff drove tanks, flew aircraft, and moved men across
computer-generated Middle Eastern cities and vast desert terrain with the
astonishing accuracy and precision of SIMNET simulation.

“We played Internal Look in late July 1990, setting up a mock headquarters
complete with computers and communications gear at Eglin Air Force Base,”
General Schwarzkopf wrote in his memoir. And then to everyone’s surprise, on
the last day of the simulated war game exercises, on August 4, 1990, Iraq
invaded its small, oil-rich neighbor Kuwait—for real. It was a bizarre turn of
events. Science and science fiction had crossed paths once again.

Months later, after the Gulf War began and ended, General Schwarzkopf
commented on how strangely similar the real war and the simulated war game
had been.

“As the exercise [i.e., the Gulf War] got under way,” General Schwarzkopf
said, “the movements of Iraq’s real-world ground and air forces eerily paralleled
the imaginary scenario of the game.”



CHAPTER SIXTEEN

The Gulf War and Operations Other Than
War

Secretary of Defense Dick Cheney sat in his office in the E-Ring of the

Pentagon eating Chinese food. It was shortly after 6:00 p.m. on January 16,
1991. On the round table in front of him there were paper cartons of food:
steamed vegetables, egg rolls, and rice. On a television set mounted on the wall,
CNN war correspondents were reporting from Baghdad, Iraq, where it was the
middle of the night. Secretary Cheney listened carefully as he ate his dinner. He
would later say that what struck him as odd, even surreal, as he watched the
news feed was just how ignorant the reporters and everyone else in Baghdad
were regarding the reality that was about to unfold. Tomahawk land attack
missiles, the engines of which were created by DARPA, and F-117A stealth
fighter aircraft, also a DARPA-born program, were on their way to destroy parts
of the city. The Tomahawks could not be recalled. War was less than an hour
away.

Below the office of the secretary of defense, just one floor down, the
chairman of the Joint Chiefs of Staff, General Colin Powell, sat reviewing target
lists. The missiles and bombs were set to strike and destroy Saddam Hussein’s
military command centers, communication towers, electrical plants, radar sites,
and more. The plan was to “give them the full load the first night,” Cheney later
observed. Any kind of gradual escalation carried the stench of Vietnam. It was
an ambitious strategy. Baghdad had a sophisticated air defense network and was
the second most heavily air-defended city in the world, after Moscow.

It was a little after 2:30 a.m. Baghdad time and the moonless sky over the
city was dark as Major Greg “Beast” Feest prepared to drop the first bomb of the



Persian Gulf War. Piloting his F-117A stealth fighter toward the target, Major
Feest was overwhelmed by a wave of apprehension.

“Two thoughts crossed my mind,” Feest later recalled. “First, would I be able
to identify the target? Second, did the Air Force want me to drop this bomb?”
But the doubts were fleeting and lasted only a few seconds. “As I approached the
target area, my adrenaline was up and instinct took over. My bomb was armed.”

Major Feest’s target was the Information Operations Center at the Nukayb
Airbase, southwest of Baghdad, a key link between Iraq’s radar network and its
air defense headquarters. Destroying this target would allow other, non-stealth
aircraft to enter Iraq undetected. Feest looked down at the display panel in front
of him. “My laser began to fire as I tracked the target,” he said. “All I had to do
was play, what I called, a highly sophisticated video game, and in 30 minutes I
would be back in Saudi Arabia.”

At precisely 2:51 a.m. local time, the weapons bay doors opened on Feest’s
F-117A and a two-thousand-pound laser-guided GBU-27 dropped from the
fighter aircraft, headed for the target. On the display in front of him Feest
watched what happened next. “I saw the bomb go through the cross-hairs and
penetrate the bunker. The explosion came out of the hole the bomb had made
and blew out the doors of the bunker.” Feest’s bomb hit and destroyed one-half
of the Iraqi air defense center at Nukayb.

“The video game was over,” Feest recalled thinking. Except this was not a
video game. This was war, and Major Feest had just dropped the first bomb.

Precisely one minute later, a second laser-guided bomb from a second F-
117A took out the remaining half of the building at Nukayb. As Feest headed
back to the base in his stealth aircraft, he was stunned by what he saw. The sky
was filled with a barrage of antiaircraft artillery shooting blindly at him. “I
watched several SAMs [surface-to-air missiles] launch into the sky and fly
through my altitude both in front [of] and behind me,” as Feest later described it.
But not a single missile was guided to hit him. The F-117A was invisible to
radar. DARPA’s stealth technology program had created a revolution in warfare.

Ten additional F-117As were on their way to drop bombs on targets in
downtown Baghdad. In the first twenty-four hours of the war, a total of forty-two
stealth fighters, which accounted for only 2.5 percent of the U.S. airpower used
in the campaign, destroyed 31 percent of Iraqi targets. This was technology in
action, and it gave the United States not only a tactical advantage but a
psychological one as well. Stealth was like a silver bullet. It had allowed U.S.
fighter jets to sneak into Iraqi airspace, destroy the country’s air defense system,



and leave without a loss. Still, Iragi president Saddam Hussein declared, “The
great showdown has begun! The mother of all battles is under way.”

The U.S. air campaign against Baghdad devastated Saddam Hussein’s Ba’ath
Party military infrastructure. Between the laser-guided bombs, the infrared night-
bombing equipment, and the stealth fighter aircraft, the Iraqi air force never had
a chance to engage. In retaliation, the Iraqis launched Scud missiles at Israel and
Saudi Arabia, but almost immediately, a U.S. Patriot missile shot down an Iraqi
Scud missile, making the Patriot the first antimissile ballistic missile fired in
combat. The Pentagon promoted the Patriot as having near-perfect performance.
But in classified communications a different story was unfolding. There were
twenty-seven Patriot missile batteries in Saudi Arabia and Israel, and each
battery was shooting nearly ten missiles at each incoming Iraqi Scud. At first the
numbers did not make any sense, certainly not to U.S. Army vice chief of staff
General Gordon R. Sullivan. How could it take ten U.S. Patriot antimissile
missiles to shoot a single Iragi Scud out of the sky? A classified investigation
revealed that because of poor-quality engineering, the Iraqi Scuds were breaking
apart in their terminal phase, shattering into multiple pieces as they headed back
down to earth. These multiple fragments were confusing Patriot missiles into
thinking that each piece was an additional warhead. Shoddy workmanship had
inadvertently created a poor man’s version of the highly sophisticated MIRV—
multiple independently targetable reentry vehicle—the deceptive penetration aid
originally dreamed of by the Jason scientists thirty years before.

For the U.S. military, the Gulf War was an opportunity to demonstrate what
its system of systems was capable of. While the stealth fighter aircraft received
most of the attention, as far as high technology was concerned, there were other
DARPA systems flying over Irag that were equally revolutionary, just not as
visible or as sleek. Drones played a prominent role in the system of systems,
largely unreported. Remotely piloted vehicles, small and large, collected
mapping information that helped steer Tomahawks to their targets. Some 522
drone sorties were flown, totaling 1,641 hours, many of them based on DARPA
technology going back to the Vietnam War. Equipped with infrared sensors, the
drones’ cameras easily located ground troops and vehicles hidden behind sand
berms or covered in camouflage. The drones relayed back the information,
which was then used to take out the targets. In one instance, a group of Iraqi
soldiers stepped out from a hiding place and waved the white flag of surrender at
the eye of a television camera attached to a drone that was hovering nearby. This
became the first time in history that a group of enemy soldiers was recorded



surrendering to a machine.

Another DARPA technology workhorse was the four-engine Boeing 707-300
lumbering 42,000 feet above the battlefield. This was DARPA’s JSTARS, or
Joint Surveillance Target Attack Radar System, a command, control, and
communication center flying overhead in racetrack formation, managing much
of the action going on down below. JSTARS, run jointly by the Air Force and the
Army, involved aircraft equipped with a forty-foot-long canoe-shaped radar
dome mounted under the front of the fuselage. Inside the dome, a radar antenna
the height of a two-story house was able to send precise target information to
Army ground stations below. The radar could detect, locate, and track vehicles
moving deep behind enemy lines, making JSTARS the first and only airborne
platform in operation that could maintain “real time surveillance over a corps-
sized area of the battlefield.” The system software on board JSTARS was so
complex it required almost 600,000 lines of code, roughly three times more than
any other C3 system previously developed by the U.S. military. Sixteen years
earlier, DARPA had begun developing this system of systems concept with
Assault Breaker. Now it was in play in the war theater.

JSTARS was like an all-seeing commander in the sky. It could “see” some
19,305 square miles of terrain below, and it could detect moving targets 200 to
250 miles away. It could “see” in darkness and bad weather, including clouds
and sandstorms. Two of these prototype JSTARS were flown in the Gulf War,
providing what DARPA historical literature describes as a “real-time tactical
view of the battlefield never seen before in the history of warfare.” When, on
February 1, a ten-mile-long column of Iragi armored tanks headed into Saudi
Arabia, JSTARS saw it and sent coalition aircraft to destroy the column. As
bombing continued from the air, sorties passed the forty thousand mark—ten
thousand more missions than the U.S. Army Air Force flew against Japan in the
last fourteen months of World War II. The Pentagon began releasing mind-
numbing statistics on what its system of systems had destroyed: 1,300 of Iraq’s
4,280 tanks, 1,100 of Iraq’s 3,110 artillery pieces, and 800 of Iraq’s 2,870
armored tanks.

Next came the ground war, which began on Sunday, February 24, at 4:00 a.m.
Saudi time. Saddam Hussein delivered a radio broadcast telling his troops to kill
“with all your might.” The decisive battle that ended the Gulf War two days later
would become known as the Battle of 73 Easting, the last great tank battle of the
twentieth century. But unlike so many of history’s great tank battles, which were
named after the cities in which they were fought, the Battle of 73 Easting was



named after a GPS coordinate, or gridline.

On February 25, eight hundred M1A1 Abrams tanks lined up on Iraq’s
southern border with Saudi Arabia, and the following morning, the initial attack
against Saddam Hussein’s Republican Guard Tawakalna tank division began
with an assault by the Second Armored Cavalry Division. Spearheading the
attack were three troops: Ghost, Eagle, and Iron. The Second Armored Cavalry
Division had been stationed in Grafenwoehr, Germany, and had trained on
DARPA’s SIMNET simulators before deploying to the Persian Gulf. The M1
Abrams tanks that Jack Thorpe and his DARPA team had driven around at Fort
Knox had since been outfitted with a powerful new weapons system: night
vision thermal imaging.

On the day of the battle that ended the Gulf War, there had been terrible
weather all morning. After a night of rain, the flat, trackless desert remained
encumbered by thick fog and clouds. Around 3:30 p.m. the sun briefly emerged,
but then a sandstorm kicked in. Between the bad weather and the thick black
smoke moving across the desert from the burning Kuwaiti oil fields, visibility
was reduced to nil. The gunners in the Iragi Tawakalna tank division were blind.
Not so the Second Armored Cavalry. Equipped with thermal imaging systems,
the M1A1 tanks made it possible for U.S. soldiers to see in the dark. Night
vision was a science DARPA had been advancing since 1961, when ARPA wrote
the first handbook on the subject, the Handbook of Military Infrared Technology.
Infrared vision was developed in Vietnam to help soldiers see through dense
jungle canopies. Now it was being used in the desert.

“We had thermal imagery,” says Major Douglas Macgregor, who saw action
in the Battle of 73 Easting as commander of Cougar Squadron, and “the Iraqis
did not. Yes, our firepower was extremely accurate, pinpoint accurate, but we
could see what we were firing at and they could not.” When the Second
Armored Cavalry’s Eagle Troop launched its attack around 4:10 p.m., it caught
the Iraqi Republican Guard unawares. In less than half an hour, Eagle Troop
destroyed twenty-eight T-72 Iraqi tanks, sixteen armored personnel carriers, and
thirty-nine trucks, with no losses of its own. “The battle took twenty-three
minutes to win,” retired four-star general Paul Gorman told Congress. “The U.S.
alone enjoyed the advantage of satellite navigation and imagery, and of thermal-
imaging fire control.”

The Iragi army was overpowered. Iraqi soldiers started to give up and
abandon their posts en masse. During a vast exodus of Iraqi troops from Kuwait
City, JSTARS pinpointed thousands of fleeing vehicles for coalition attack



aircraft to bomb. The stark photographs of destroyed vehicles along Iraq’s
Highway 80 provided a striking visual image of how a system of systems
worked. Between JSTARS, stealth aircraft, GPS satellite navigation, bomber
aircraft, laser-guided bombs, and night vision, the United States and its
technological firepower wrought mega-death. Between 1,500 and 2,000 charred
and abandoned vehicles were left littering the road, including Iragi tanks,
Mercedes-Benz sedans, stolen Kuwaiti fire trucks, and minivans. There were
charred bodies and loose flip-flops, suitcases, and fruit crates. Some of the
victims had been flash-heated to death in crawling and stretching motions, like
the famous bodies from Pompeii. The international press called the four-lane
stretch of highway between Irag and Kuwait the “Highway of Death.”

Concerned about the negative narrative unfolding in the press, Colin Powell
met with General Schwarzkopf to discuss the matter.

“The television coverage,” said Powell, is “starting to make us look as if we
engaged in slaughter for slaughter’s sake.”

“I’ve been thinking the same thing,” Schwarzkopf told him.

Powell asked General Schwarzkopf what he wanted to do.

“One more day should do it,” Schwarzkopf said, indicating he was
authorizing one more day of bombing.

Late the following day, on February 27, President George H. W. Bush
declared “suspension of offense combat” in the Persian Gulf and laid out
conditions for a permanent cease-fire with Iraq. The Gulf War had lasted one
month and twelve days.

One week after the cease-fire, back in Washington, D.C., DARPA director Victor
Reis met with General Gordon Sullivan, vice chief of staff of the Army, for
lunch. General Sullivan had formerly served as the deputy commander of the
Armor Center at Fort Knox and was a fan of SIMNET. To this lunch General
Sullivan carried with him a copy of the Stars and Stripes newspaper. Pointing to
a headline, “Ghost Troops Battle at the 73 Easting,” General Sullivan asked Reis
if DARPA could put the Battle of 73 Easting in reverse simulation, as a training
tool. Reis said he would see what he could do.

Reis brought the idea to Neale Cosby at the IDA SIMNET Center. “I told Vic
it was a great idea,” Colonel Cosby recalled in 2014. “I said, we can do it and we
should do it.” Reverse simulation of the Battle of 73 Easting, he thought, would
be “the ultimate after-action report.” There was much to learn from technology.

In a matter of days, a team from DARPA, led by Colonel Gary Bloedorn,



flew to Iraq to interview soldiers who had fought in the battle. Bloedorn and the
DARPA team heard varying accounts, read notes and radio transcripts, and
listened to an audiotape made by a soldier in one of the command vehicles. The
team traveled to the GPS gridline at 73 Easting, where they walked around the
battlefield, recorded forensic evidence, and measured distances between U.S.
firing positions and destroyed Iraqi vehicles. Then they returned to IDA to input
data and reconstruct the battle down to fractions of seconds. The process took six
months.

With a draft version complete, the reconstruction team traveled to Germany,
where most of the battle’s participants were stationed. The DARPA team showed
the soldiers the SIMNET version of the battle, took notes, and made final
adjustments for accuracy. Back at IDA the team worked for another six months,
then met with the key leaders of the battle one last time for a final review. They
proved that “capturing live combat” after the fact could be done, says Cosby.
Now it was time to take the show to Congress.

On May 21, 1992, members of the Senate Armed Services Committee were
shown the DARPA simulation of the Battle of 73 Easting. Retired general Paul
Gorman led the opening remarks. But before playing the SIMNET simulation,
Gorman pointed to the simulator and introduced the machine.

“This somewhat daunting graphic apparatus before you is an instrument of
war,” Gorman told the committee members, “a mechanism designed to enable
humans to understand the complexity, the kinetics, the chaos of battle.” Gorman
reminded his audience what General Patton once said, “that it is men, not
machines, who fight and win wars.” But the world had changed, Gorman said,
and now machines were there to help. In the past, war stories were the only
record of battle. Computer simulation had now changed that.

“I am here to urge [you] that all must recognize that simulation is
fundamental to readiness for war,” Gorman said. With that, he played the
twenty-three-minute simulation of the Battle of 73 Easting. Congress, Cosby
recalled, was “wowed.” The military services would begin moving toward
computer simulation as a primary training tool for war.

DARPA’s Assault Breaker concept had delivered results in the Gulf War, and
at the Pentagon, renewed excitement was in the air. Ever since the Vietnam War,
the Defense Department had struggled with a public perception of the military
rooted in impotency and distrust. The Gulf War had changed that. The Pentagon
was potent once again. The Gulf War was over fast, the death toll remarkably
low: 390 Americans died, with 458 wounded in action. There were 510



casualties from all allied forces. President George H. W. Bush even triumphantly
declared, “By God, we’ve licked the Vietham Syndrome once and for all!”
But the optimism would not last long.

It was the early afternoon of October 3, 1993, in Mogadishu, Somalia, a lawless,
famine-stricken city run by armed militias and warlords. What had begun as a
peacekeeping mission ten months prior had devolved into a series of quick-
action Special Forces operations. On this particular day, a joint special
operations task force named Task Force Ranger, made up of elite U.S. military
personnel including Army Rangers, Navy Seals, and Delta Force, embarked on a
mission to capture two high-level Somali lieutenants working for the warlord
and president-elect General Mohamed Farrah Aidid. A group of Aidid’s
lieutenants were holed up in a two-story building downtown, not far from the
Olympic Hotel.

It was fifteen minutes into the mission and everything was going according to
plan. Ground forces had arrived at the target location and were loading twenty-
four captured Somali militants into convoy trucks when a series of deadly events
began to unfold. A Black Hawk helicopter, call sign Super 61, was heading
toward the target building with a plan in place to transport U.S. soldiers back to
base, when suddenly a group of Somali militants scrambled onto a nearby
rooftop, took aim at the helicopter, and fired a rocket-propelled grenade.

Norm Hooten, one of the Special Operations team leaders, watched in horror.
The Black Hawk “took a direct hit toward the tail boom and it started a slow
rotation” down, Hooten recalled. “It was a catastrophic impact.” Super 61 began
spinning out of control. It crashed in the street below, killing both pilots on
impact. In a videotape recording of the crash released by the Defense
Department in 2013, a voice can be heard shouting over the military
communications system, “We got a Black Hawk going down! We got a Black
Hawk going down!”

A fifteen-man combat search and rescue team and an MH-6 Little Bird
helicopter raced to the crash site to assist. But hundreds of angry Somalis were
gathering in the surrounding streets, creating barricades made of burning tires
and garbage, inhibiting access. A firefight ensued, trapping the Americans and
pitting them against a violent mob. The situation grew dramatically worse when
a second Black Hawk, call sign Super 64, was shot down. Another mob of
Somalis charged to the second crash site, where they killed everyone except one
of the pilots, Michael Durrant. Ranger and Delta Force teams took to the streets



in an attempt to provide search and rescue, and cover to their trapped fellow
soldiers. A chaotic, deadly battle ensued, lasting all through the night and into
the morning. By the time it was over, eighteen Americans, one Pakistani, and
one Malaysian soldier were dead and eighty were injured. An unknown number
of Somalis, estimated to be roughly three thousand, had been killed.

This was asymmetric warfare—a battle between two groups with radically
different levels of military power. The superior military force, the United States,
killed a far greater number of the opposition while its own losses were played
out on television screens around the world. Videotaped images of mobs of
Somalis dragging the semi-naked, bloodied bodies of the dead American pilots
and soldiers through the streets were shocking.

It was a watershed moment and a turning point in modern U.S. military
affairs. The might and morale of the United States military, made evident in the
Gulf War, had been weakened. Every war planner, going back at least 2,500
years, knows better than to fight a battle in a crowded place. “The worst policy,”
wrote Sun Tzu, “is to attack cities.” The battle of Mogadishu was not part of any
plan. There was no rehearsal for what happened. U.S. forces were drawn into a
hellish situation, and the result was more lives lost than in any other combat
situation since Vietnam.

“The Americans were not supermen,” commented Somali clan leader Colonel
Aden. “In these dusty streets, where combat was reduced to rifle against rifle,
they could die as easily as any Somali.” Technologically advanced weaponry had
been disabled by sticks, stones, AK-47s, and a few rocket-propelled grenades.

After the battle of Mogadishu, DARPA convened a senior working group
(SWG) to analyze what had happened in Somalia and make recommendations
for how the Pentagon could best prepare for future conflicts of a similar nature—
situations called Military Operations Other Than War, or OOTW. The group, led
by General Carl W. Stiner, former commander in chief of the U.S. Special
Operations Command, focused on solutions that would require new technologies
to be developed. The group involved itself in ten study sessions over two months
and spent six months preparing a written report.

The opening lines read like a salvo. “The world is no longer bipolar,” the
Senior Working Group wrote. “The post—Cold War strategic environment is ill-
defined, dynamic and unstable.” During the Cold War, America knew who the
enemy was. Not so anymore. Terrorist organizations, paramilitary groups, and
militia were destined to emerge from multiple chaotic urban environments
around the globe. Third World instability, ideological and religious extremism,



and intentional terrorism and narco-terrorism meant that the whole world was
the new battlefield. In future military operations other than war, irregular enemy
forces would include a “diverse range of adversaries equipped with an ever
increasing array of sophisticated weapons,” including some that were atomic,
chemical, and biological in design. The United States was not properly prepared
to deal with these emerging new threats, the SWG warned. DARPA needed to
refocus its attention on urban warfare. It needed to research and develop new
weapons systems to deal with this threat, now growing across the Third World.

In one part of the report, the group listed dangerous insufficiencies that
DARPA had to shore up at once: “Inadequate nuclear, BW, CW [biological
weapon, chemical weapon] detection; inadequate underground bunker detection;
limited secure, real-time command and control to lower-echelon units [i.e.,
getting the information to soldiers on the ground]; limited ISR [intelligence,
surveillance, and reconnaissance] and dissemination; inadequate mine, booby
trap and explosive detection capabilities; inadequate non-lethal capabilities [i.e.,
incapacitating agents]; inadequate modeling/simulation for training, rehearsal
and operations; no voice recognition or language translation; inadequate ability
to deal with sniper attacks.” The SWG proposed that DARPA accelerate work in
all these areas and also increase efforts in robotics and drones, human tagging
and tracking, and nonlethal weapons systems for crowd control.

DARPA had its work cut out. The agency had been leading military research
and development for decades against a different enemy, one with an army of
tanks and heavy weaponry. The new focus was on urban warfare. What
happened in Mogadishu was a cautionary tale. “Military operations that were of
little consideration a decade ago are now of major concern,” the study group
warned.

The following year, DARPA asked RAND to study OOTW and write an
unclassified report. The RAND report was called “Combat in Hell: A
Consideration of Constrained Urban Warfare.” It began with the prescient words:
“Historical advice is consistent. Sun Tzu counseled that ‘the worst policy is to
attack cities.”” Accordingly, avoid urban warfare.



CHAPTER SEVENTEEN

Biological Weapons

On December 11, 1991, a mysterious forty-one-year-old Soviet scientist named

Dr. Kanatjan Alibekov arrived in Washington, D.C., one of a thirteen-man Soviet
delegation. The group was part of a trilateral mission that also involved scientists
from the United States and Great Britain. The purpose of this visit was allegedly
to allow each delegation to inspect the other countries’ military facilities that
had, decades earlier, been involved in biological weapons programs. But really
there was a lot more than just that going on. Back in 1972, the Biological
Weapons Convention Treaty had made germ weapons illegal, and all three
countries had pledged to renounce biological warfare. But recently American
intelligence officers had discovered that the Soviets had not given up
bioweapons work and instead had created a far more nefarious and frightening
program than any military scientist in the Western world had imagined. This
information was first learned two years earlier, in October 1989, and the
Americans and the British had been puzzling out what to do about it ever since.
This trilateral mission was a piece of that puzzle.

In December 1991 the Soviets did not know that American and British
intelligence officers were aware of their covert bioweapons program, which was
called Biopreparat. Nor did the Soviets realize that American intelligence
officers knew that the mysterious Dr. Kanatjan Alibekov was deputy director of
Biopreparat, meaning he was second in command of a program that involved
roughly forty thousand employees, working in forty facilities, twelve of which
were used solely for offensive biological weapons work.

That the Soviet delegation was in the United States at all was a highly
sensitive issue. Secretary of Defense Cheney did not want the details made
public, and to ensure secrecy, his office issued a press blackout around the



mission. The only people outside the Defense Department cleared on the Soviet
scientists’ whereabouts were individuals with the U.S. Army Medical Research
Institute of Infectious Diseases (USAMRIID), who served as escorts.

The group traveled to Dugway Proving Grounds, in Utah, where deadly
pathogens had once been tested in the open air, but whose Cold War—era
buildings had since been abandoned. They traveled to Pine Bluffs Arsenal, in
Arkansas, where the United States had once manufactured biological weapons
on an industrial scale, but where there was now nothing left but weedy fields and
rusting railroad tracks. They went to Fort Detrick, in Frederick, Maryland, the
former locus of U.S. bioweapons research and development, where USAMRIID
now had its headquarters.

Years later Dr. Alibekov would write a memoir, and in it he described the
1991 trip as one on which he was less interested in what he saw at the former
weapons facilities than in the lifestyle of abundance that so many Americans
seemed to enjoy. He regarded with wonderment “the well-paved highways, the
well-stocked stores, and the luxurious homes where ordinary Americans lived.”
Democracy, he concluded, offered more to its citizens than communism ever did.

The trip to America in 1991 was Dr. Alibekov’s first. He spoke not a word of
English and had met just thirteen Westerners in his lifetime, all members of this
same trilateral mission who had visited the Soviet Union earlier that same year.
During that visit, Dr. Alibekov had acted as one of the tour guides. The Soviets
were producing germ weapons, and it was Alibekov’s job to make sure that the
Western scientists were steered clear of any sights that might belie the Soviets’
illegal weapons work.

Born in Kazakhstan in 1950, Alibekov had trained as an infectious disease
physician, specializing in microbiology and epidemiology. At the age of twenty-
four, he joined the military faculty at the Tomsk Medical Institute in Siberia and
began working inside what he later described as “a succession of secret
laboratories and installations in some of the most remote corners of the Soviet
Union.” With each job came financial privilege, which was unusual for a non-
Russian. Kazakhs were generally considered second-class citizens during the
Cold War. But Alibekov was a talented microbiologist and a hard worker, which
served him well and paid off. By the 1990s, “with the combined salary of a
senior bureaucrat and high-ranking military officer,” he wrote, “I earned as much
as a Soviet government minister.”

As the tour of the American facilities was taking place, Russia was in a state
of pandemonium. The Berlin Wall had come down two years earlier, but the red



flag of the Soviet Union still flew over the Kremlin. The geopolitical landscape
between the superpowers was in flux. “It wasn’t so clear the [Soviet leaders]
weren’t going to re-form,” remembers Dr. Craig Fields, DARPA’s director at the
time. “There was a lot of anxiety about the fact that they might re-form.” The
two nations had been moving toward normalized relations, but for the Pentagon
this was a time of great instability. While the world rejoiced over the fall of the
Berlin Wall, the Defense Department had been coping with a myriad of national
security unknowns. Would a unified Germany join NATO? How to handle troop
reductions throughout Europe? What about all the nuclear weapons the Soviets
possessed? The Soviet Union had spent the past five decades building up its
weapons of mass destruction, in a shoulder-to-shoulder arms race with the
United States. Who, now, would control the Soviet arsenals of WMD? At any
given moment the Russians had more than eleven thousand nuclear warheads
aimed at carefully selected targets inside the United States, as well as an
additional fifteen thousand nuclear warheads stored in facilities across the
sprawling Russian countryside, including mobile systems fitted onto railway
cars.

One person uniquely familiar with these kinds of questions, numbers, and
threats was Lisa Bronson, the Pentagon official leading the delegation of Soviet
scientists on their tour. Still in her thirties, Bronson was a lawyer and a
disarmaments expert. As deputy director for multilateral negotiations with the
Office of the Secretary of Defense, Bronson had helped conceive and design the
visit by the Soviet team. She had also accompanied the U.S. and British
scientists on their tour around Soviet facilities earlier in the year. She was one of
the thirteen Westerners Dr. Alibekov had met before this trip. Now, with the
facilities visited and the mission coming to a close, Lisa Bronson took the
Russian scientists on a walking tour of the nation’s capital.

It was during this part of the trip that a fortuitous exchange of words between
Dr. Alibekov and Lisa Bronson occurred. Alibekov recalled the conversation in
his memoir. “At various stops along the way, she had challenged us about the
Soviet biological weapons program,” he wrote. “Naturally, we denied we had
one. But I admired her persistence.”

Standing on Pennsylvania Avenue, just down the road from the White House,
one of Alibekov’s colleagues asked Bronson how much money an American
scientist could earn in a year.

“That depends on your experience,” she answered. “A government scientist
can make between fifty thousand and seventy thousand dollars, but a scientist in



the private sector could earn up to two-hundred thousand dollars a year,” about
$350,000 in 2015.

Alibekov was astonished. Throughout the trip he remained impressed by how
much better everything was in America, from public infrastructure to personal
living conditions. He thought of his own life in Moscow. How hard he worked
and how little he had to show for it in comparison. And most of all how grim the
future looked now that the wall was down. “At the time,” he wrote, “a top-level
Russian scientist could make about one hundred dollars a month.” Emboldened,
Alibekov decided to speak up. Through an interpreter he asked Bronson a
question of his own.

“With my experience could I find a job here?” he asked.

Bronson gently told Dr. Alibekov that he would have to learn English first.

Through the translator, Alibekov thanked his Pentagon host. Then he made a
joke. “Okay,” he said, “if I ever come here, I’1l ask for your help.”

Lisa Bronson just smiled.

“Everyone started to laugh,” Alibekov recalled, “including me.”

Dr. Kanatjan Alibekov returned to Moscow with the Soviet delegation. Just a
few days later, on December 25, 1991, President Mikhail Gorbachev resigned.
On New Year’s Eve, the red flag of the Soviet Union, with its iconic hammer and
sickle beneath a gold star, was taken down from the flagpole at the Kremlin. The
tricolored flag of the newly formed Russian Federation was raised in its place.
The Soviet Union ceased to exist.

Two weeks later, Dr. Alibekov handed the director of Biopreparat, General
Yury Kalinin, his resignation papers in Moscow. Then, using an intermediary,
Alibekov reached out to Lisa Bronson to let her know that he wanted to defect to
the United States. This was a military intelligence coup for the Pentagon. For
two years now, all the intelligence on Biopreparat—including the revelation that
it existed in the first place—had come from a single source, a former senior-level
Soviet scientist named Vladimir Pasechnik, now in British custody. The
Pentagon wanted its own high-level defector. Soon they would have Dr.
Kanatjan Alibekov.

As for Vladimir Pasechnik, his defection had come out of the blue. In
October 1989 Pasechnik had been sent to France on an official business trip, to
purchase laboratory equipment. Instead, he called the British embassy from a
phone booth and said he was a Soviet germ warfare scientist who wanted to
defect to England. British Secret Intelligence Service agents picked him up in a



car, flew him to England, and took him to a safe house in the countryside.

The handler assigned to Pasechnik was a senior biological warfare specialist
on Britain’s defense intelligence staff named Christopher Davis. Pasechnik
stunned Davis with a legion of extraordinary facts. The fifty-one-year-old
Pasechnik had worked under Dr. Alibekov in a Biopreparat facility in Leningrad
called the Institute of Ultra-Pure Biological Preparations. As a senior scientist at
Ultra-Pure, Pasechnik had made such significant contributions that he was given
the honorary military title of general. At Biopreparat, scientists weaponized
classic pathogens like anthrax, tularemia, and botulinum toxin, standard
operating procedure in a bioweapons program. But at Ultra-Pure, scientists had
been working to genetically modify pathogens so they were resistant to vaccines
and antibiotics. Pasechnik told Davis that at Ultra-Pure, he had been assigned to
work on a strategic antibiotic-resistant strain of the mother of all pathogens,
bubonic plague.

The Soviets called their laboratory-engineered version of history’s most
prolific killer Super Plague. In the thirteenth century, the bubonic plague killed
off roughly every third man, woman, and child in Europe; but it lost its potency
in the twentieth century, when scientists discovered that the antibiotic
streptomycin was effective against the infectious disease. When Christopher
Davis learned that the Soviets were developing a genetically modified,
antibiotic-resistant strain of plague, he interpreted it to mean one thing. “You
choose plague because you’re going to take out the other person’s country,”
Davis said. “Kill all the people, then move in and take over the land. Full stop.
That’s what it is about.”

For months, Christopher Davis and an MI6 colleague spent long hours
debriefing Pasechnik. The information was then shared with American
intelligence counterparts. In the first month alone, Vladimir Pasechnik provided
the British government with more information about the Soviet biological
weapons program than all the British and American intelligence agencies
combined had been able to piece together without him over a period of more
than twenty-five years. The United States’ vast network of advanced sensor
technology had proved useless in detecting biological weapons. Bioweapons can
be engineered inside laboratories hidden in buildings or underground. Unlike
work on missiles, which require launch tests from proving grounds that are
easily observable from overhead satellites or aircraft, biological weapons work
can continue for decades undetected. And at Biopreparat it did.

Despite hundreds of billions of dollars spent by U.S. military and intelligence



agencies on high-tech reconnaissance and surveillance systems, on the ground,
in the air, and in space, collecting SIGINT, MASINT, OSINT, GEOINT, and
other forms of technology-based intelligence, a single human being had
delivered so much that was unknown simply by opening his mouth. Pasechnik
provided HUMINT, human intelligence.

“The fact that Vladimir [Pasechnik] defected was one of the key acts of the
entire ending of the Soviet Union and the end of the Cold War,” says Davis. “It
was the greatest breakthrough we ever had.” Once Davis briefed his U.S.
counterparts on Pasechnik’s information, things moved quickly. The United
States sent the Nobel Prize—winning microbiologist Dr. Joshua Lederberg to
England on a secret mission to interview Pasechnik. Lederberg came home
unnerved. That the Soviets were working on Super Plague was shocking. But
Lederberg also learned that scientists at Biopreparat had been working to
weaponize smallpox, which was duplicitous. In the late 1970s the international
health community, including doctors from the Soviet Union, had worked
together on a worldwide effort to eradicate the killer virus. In 1980 the World
Health Organization declared smallpox dead. That the Soviets would weaponize
smallpox by the ton was particularly nefarious.

Lederberg confirmed for the Pentagon that Vladimir Pasechnik was credible,
level-headed, and blessed with an impeccable memory. “He never, ever stretched
things,” says Christopher Davis. Using classified CIA satellite data, including
photographs going back decades, the Pentagon located, then confirmed, the
multiple biological weapons facilities revealed in Pasechnik’s debriefings. Many
of the key photographs were from ARPA satellites that had been sent aloft in the
earliest days of the technology. With confirmation in place, it was now time to
tell President George H. W. Bush about the Soviets’ prodigious, illegal biological
weapons program.

The wall had been down for only a few months, and from the perspective of
the Pentagon, it was a precarious time as far as international security was
concerned. There was a growing worry that President Mikhail Gorbachev was
losing control of the Russian military. With this in mind, in the winter of 1990,
President Bush decided it was best to keep the Soviets’ biological weapons
program a secret. To reveal it, Bush decided, would make Gorbachev appear
weak. Gorbachev was being hailed internationally as a reformer. He needed
credibility to keep moving his country out of a Cold War mentality and into the
twentieth century. The world could not allow Russia to fall into chaos. The
revelation of the Soviet bioweapons program could backfire. It needed to stay



hidden, at least for now.

The single greatest unknown at this juncture was how much, if anything, did
President Gorbachev actually know? Vladimir Pasechnik could not say with
authority. The Pentagon needed a second source. Back in the fall of 1989 and the
winter of 1990, no such second source existed. Pasechnik had been reticent at
first but gradually became more comfortable with his British handlers. Then he
started to name names, including that of Dr. Kanatjan Alibekov, deputy director
of Biopreparat.

The Pentagon got to work setting in motion the trilateral mission—which is
how Alibekov and twelve colleagues wound up at Fort Detrick in December
1991. After the U.S. trip, Alibekov had been back in Russia for just three weeks
when he made up his mind to defect to the United States. Arrangements were
made. In the dead of night, Alibekov left Russia with his wife and children,
never to return.

By the time Gorbachev was set to leave office, U.S. intelligence had
confirmed that he had in fact been aware of the Soviet bioweapons program.
Gorbachev had received classified memos regarding operations, including how
to deceive U.S. inspectors during trilateral mission facilities tours. The CIA also
confirmed that Russia’s new president, Boris Yeltsin, had been made aware of
the program—and that he was allowing it to move forward. On January 20,
1992, British ambassador Rodric Braithwaite and Foreign Secretary Douglas
Hurd met with President Yeltsin in Moscow. Since Pasechnik’s defection,
Ambassador Braithwaite had been trying, to no avail, to get the Russians to
admit that they had a biological weapons program, which would be the first step
toward its safe dissolution. This time, when the subject was brought up, Yeltsin
stunned the British diplomats by acknowledging that he knew about Biopreparat.

“I know all about the Soviet biological weapons program,” Yeltsin confessed.
“It’s still going ahead.” He also said that the Russian scientists who ran the
program were determined to continue their work. “They are fanatics, and they
will not stop voluntarily,” Yeltsin said. He vowed to put an end to it. “I’'m going
to close down the institutes,” he promised, to “retire the director of the
[Biopreparat] program.”

“We were stunned,” Braithwaite recalled in his memoir, “and we could do no
more than thank him.”

Boris Yeltsin had admitted what every other Soviet leader, including
Gorbachev, had been lying about for twenty-three years. With the information
now public, the U.S. Congress got involved. So did the American press.



Countering biological weapons was poised to become a massive new industry,
expanding and proliferating at a phenomenal rate. DARPA would lead the way.

In America, Dr. Alibekov changed his name to sound more American. He was
Dr. Ken Alibek now. He moved his family into a home in the suburbs outside
Washington, D.C. This was the Soviet scientist who, over decades, had
weaponized the bacterial infection glanders, orchestrated test trials of Marburg
hemorrhagic fever, overseen the creation of the Soviet Union’s first tularemia
bomb, and created a “battle strain” of anthrax, Strain 836, hailed as “the most
virulent and vicious strain of anthrax known to man.” He was working for the
U.S. government now.

Each day Alibek drove along the well-paved highways, past the big homes
and the well-stocked stores, to an office building in Virginia just twenty minutes
outside the nation’s capital, where he now worked. There, inside a secure room
on the second floor, he answered questions asked of him by individuals from a
wide variety of U.S. intelligence agencies, military agencies, and civilian
organizations about Russia’s biological weapons programs.

Alibek confirmed what Vladimir Pasechnik had told British intelligence
about Soviet advances in biotechnology and the development of Super Plague.
But as deputy director of Biopreparat, Alibek had had access to many more
classified programs than Pasechnik did, including delivery systems for the germ
bombs. This work, Alibek said, took place inside a top secret unit of Biopreparat
called the Biological Group, located inside the Soviet General Staff Operations
Directorate. Here, weapons designers crafted specially designed missiles that
would be used in a biological warfare attack against the United States.
Weaponized pathogens are, for the most part, fragile microbes. They generally
cannot withstand extreme temperature fluctuations, as happens in flight. The
Soviets had solved this problem, Alibek said, by retrofitting long-range ICBM
missiles with mini—space capsules, like the ones astronauts rode in. The missile
was a MIRV, a multiple independently targetable reentry vehicle, meaning each
ICBM was capable of carrying ten warheads over a range of six thousand miles.
Its NATO reporting name was SS-18 Satan.

Alibek also provided chilling details about a Soviet bioweapons programs
called Chimera, whereby genetic material from two or more different organisms
was combined to produce more virulent germs. Alibek told his handlers they
should be very worried about this program, and said he had direct knowledge of
a trial developed in the late 1980s in which a chimera, or hybrid, strain was



created by inserting Venezuelan equine encephalomyelitis genes into smallpox.
One of the ultimate goals of Chimera, Alibek said, was to create a monster
hybrid of smallpox and Ebola. Alibek warned his handlers that the Soviets had
sold secrets about genetically modified bioweapons to Libya, Iran, Iraq, India,
Cuba, and former Soviet bloc countries in eastern Europe. U.S. officials took
notes and listened. Alibek’s greatest frustration, he would later say, was that
these officials did not seem to comprehend the potentially catastrophic
consequences of the Soviet program.

“They did not care about our genetic work,” Alibek lamented. “When it came
to strategic questions,” his interrogators told him that they were uninterested in
what he had to say. “We are only interested in what you know,” they said, “not
what you think could happen.” The Pentagon was happy to learn what he knew
about the inner workings of Biopreparat. Alibek’s information was useful, he
was told, but his opinions were unwelcome. Soon, this too would change.

There had been a blind spot at the Pentagon and at DARPA since the earliest
days of the Cold War, an aloof indifference to the opinions of biologists.
Officials at the White House and the Defense Department were much more
interested in what the hard scientists, like the Jason scientists, had to say. Back in
1968 Nobel laureate Joshua Lederberg pointed out this disadvantage in a science
column he wrote regularly for the Washington Post, accusing the federal
government of “blindness to the pace of biological advance and its accessibility
to the most perilous genocidal experimentation.” Lederberg was referring to
biological weapons. Starting in 1945, with the advent of the atomic bomb, the
Pentagon had largely relied on the advice and counsel of physicists and
mathematicians as far as advanced weaponry was concerned, but rarely
biologists.

If World War I had been the chemists’ war and World War II the physicists’
war, now, given the threats facing the Pentagon, would World War III be the
biologists’ war?

Briefed on Alibek’s revelations about the Soviet bioweapons program,
DARPA was quick to note this blind spot and to take action. “DoD had very little
capability in biology” in the early 1990s, recalls Larry Lynn, DARPA’s director
from 1995 to 1998. Now DARPA recognized just how worrisome it was that
biology, and the life sciences in general, could lead the next revolution in
military affairs, and recognized, too, that the Department of Defense was behind
the curve. The Pentagon needed its own core group of advisors, American
scientists at the leading edge of biology. The Jason scientists were contacted.



Since leaving the Institute of Defense Analyses in 1973, the Jason scientists
had had several homes. For the first eight years they received their defense
contracts through the Stanford Research Institute in Menlo Park, California. SRI
was a longtime ARPA contractor and an information technology pioneer, and
had been one of the first four nodes on the ARPANET. Under the SRI in the
1970s, the Jasons brought several computer scientists and electrical engineers
into their ranks. And because they no longer served ARPA alone, their client list
had expanded. Under the SRI banner, the Jasons conducted studies and wrote
reports for the CIA, the Navy, NASA, the Department of Energy, the Defense
Nuclear Agency, the National Science Foundation, and others.

In 1981 the Jason scientists moved their headquarters to the east coast once
again, this time under the MITRE Corporation banner. There, Gordon
MacDonald, himself a Jason scientist, served as MITRE’s chief scientist.
Business continued to grow, with the Jasons still conducting most of their work
as summer studies.

In 1986, defense contractor General Dynamics gave the Jason scientists their
own room, back in California again, on its sprawling 120-acre La Jolla campus,
which they still used as of 2014. “It’s a SCIF,” Murph Goldberger explained in a
2014 interview, referring to a “sensitive compartmented information facility,”
meaning it was built to Defense Department security specifications and ringed
by a barbed-wire perimeter. The room at General Dynamics was not exactly a
college dormitory with a view of the ocean, but as Goldberger noted, “times
have changed.”

After the Berlin Wall came down and the bioweapons threat ratcheted up,
Jason “was told it was wise to bring biologists into the ranks,” said Goldberger.
DARPA director Larry Lynn reached out personally to Joshua Lederberg. After
decades of forewarning, Lederberg was finally brought on board as a defense
scientist. He would now serve as chairman of DARPA’s science advisors for
biology. In 1994, DARPA director Larry Lynn and a team traveled to Moscow,
laying plans for how to use technology to keep track of what was going on there.
The details of this trip remain classified.

Biological weapons were the new national security concern, and in the fall of
1995, in an effort to have sanctions against his country relieved, Iraqi president
Saddam Hussein disclosed to the United Nations that Iraq had been producing
biological weapons by the ton, including botulinum toxin, camelpox, and
hemorrhagic conjunctivitis. Iraq admitted it had hundreds of scientists working
in at least five separate facilities, a number of which were located underground,



and which had survived destruction in the Gulf War. In 1996, the CIA provided
President Clinton with reports on the biological weapons programs believed to
be in existence inside North Korea, Iran, Iraq, Libya, and Syria—all still
classified in 2015. In 1997, the Jasons were asked to conduct a summer study on
biological weapons threats. The group had a new scientist in their ranks, the
microbiologist Stephen M. Block, who, several years later, published some of
the unclassified findings of this Jason summer study.

The most significant threat, noted Block, was the accelerated pace at which
discoveries in molecular biology were being made. “Recent advances in life
sciences have changed the nature and scope” of microbiology, he wrote,
revealing “inevitably, a dark side.” The Jason scientists warned just how
dangerous the threat of genetically engineered pathogens had become. Modern
bioscience has made “possible the creation of entirely new WMD, endowed with
unprecedented power to destroy,” Block wrote. “Was [this alarmist] hype, or
largely warranted?” he asked. Block said the Jason scientists had concluded “the
latter.” In Block’s opinion, “it seems likely that such weapons will eventually
come to exist, simply because of the lamentable ease with which they may be
constructed.” They were cheap, easy to make, and, if you knew what you were
looking for and could find out how to create them, freely available in the public
domain.

The ability to genetically engineer pathogens had raised the threat level. For
use as a weapon, the possibilities were limitless. “If you were to mix Ebola with
the communicability of measles to create a pathogen that would continue to alter
itself in such a way to evade treatment,” wrote Block, the rate of Ebola’s
transmission and infectivity would skyrocket. These stealth viruses, which
Alibek called chimeras, were even more menacing from a psychological
perspective, Block said.

“The basic idea behind a stealth virus is to produce a tightly regulated,
cryptic viral infection, using a vector that can enter and spread in human cells,
remaining resident for lengthy periods without detectable harm,” Block wrote,
calling this a “silent viral load.” One example that exists naturally is herpes
simplex, or the common cold sore. The virus lies dormant until it is one day
triggered by what is believed to be an environmental assault on the body, like
sunburn or stress. Similarly, an unwitting population could be “slowly pre-
infected with a stealth virus over an extended period, possibly years, and then
synchronously triggered,” Block wrote. This wicked concept had enormous
potential in the realm of psychological warfare. As far as using a stealth virus as



a weapon, the Jasons were dually concerned. Stealth viruses carried with them “a
utility beyond that of traditional bioweapons,” they concluded. “For example
they could be disseminated and used to blackmail a population based on their
activation.”

If the notion of a stealth virus, or silent load, sounded improbable, Block
cited a little-known controversy involving the anti-polio vaccination campaign
of the late 1950s and early 1960s. According to Block, during this effort millions
of Americans risked contracting the “cryptic human infection” of monkey virus,
without ever being told. “These vaccines,” writes Block, “were prepared using
live African green monkey kidney cells, and batches of polio vaccine became
contaminated by low levels of a monkey virus, Simian virus 40 (SV40), which
eluded the quality control procedures of the day. As a result, large numbers of
people—probably millions, in fact—were inadvertently exposed to SV40.”
Block says that two possible outcomes of this medical disaster remain debated.
One side says the 98 million people vaccinated dodged a bullet. The other side
believes there is evidence that the vaccine did harm. “A great deal of speculation
occurs about whether [simian virus] may be responsible for some disease” that
manifests much later in the vaccinated person’s life, says Block, including
cancer. The subject remains highly contentious, with vaccine makers and the
National Institutes for Health engaged in acrimonious debate with scientists who
have found the SV40 monkey virus in cancerous human tumors.

The 1997 Jason report on biological weapons remains classified. Shortly after
it was completed, President Clinton issued two Presidential Decision Directives,
PDD 62 and PDD 63, both of which addressed the biological weapons threat and
both of which also remained classified as of 2015. Biological warfare defense
was now a “very high DARPA priority.” In 1996, DARPA opened a new office
called the Unconventional Countermeasures Program. Congress quickly funded
this “high-priority initiative” with $30 million for its first fiscal year. “DARPA is
seeking partnerships with the research community and the biotechnology and
pharmaceutical industries to develop innovative new treatment, prevention and
diagnostic strategies for biological warfare threats,” read one of the earliest
program overview memos.

Initially, DARPA’s primary focus was on protecting U.S. soldiers. An internal
memo noted, “Troops, ports, airfields, supply depots, etc. are vulnerable to
biological attacks,” and yet, paradoxically, “most likely first use [of bioweapons]
will be against population centers of ours or our allies.” DARPA had a mission to
develop “broad strategies to counter the threat.” This effort explored four areas:



sensing, protection, diagnosis, and countermeasures. But DARPA as an agency
was dedicated to advanced research and development, and the first three areas,
sensing, protection, and diagnosis, were “only marginally protective.” DARPA
wanted its scientists and researchers to strive for revolutionary goals, to focus on
innovative countermeasures that did not yet exist. Larry Lynn told program
managers that he wanted to create the “Star Wars of biology,” a reference to
President Reagan’s Strategic Defense Initiative. Lynn challenged DARPA
scientists to push existing biotech boundaries and to come up with a vaccine,
gene, or chemical that could allow the human body to “incapacitate or debilitate”
a biological agent on its own, before the pathogen made its host sick. It was a
brilliant, bold idea. But could it work? Was there time?

The 1994 international nonfiction best-seller The Hot Zone, by Richard Preston,
is about the origins of, and incidents involving, the Ebola virus. Three years
later, in 1997, Preston wrote a fictional account of a bioterrorism attack in New
York City, titled The Cobra Event. Preston’s genetically engineered biological
weapon, a chimera virus called Cobra, is imaginary, but his information was
based on real reporting. He had interviewed Christopher Davis, the Royal Navy
surgeon who had been Vladimir Pasechnik’s original handler, as well as Ken
Alibek and many top scientists at USAMRIID.

President Clinton read The Cobra Event shortly after it was published and
was alarmed. He asked Secretary of Defense William Cohen to read the book
and have an intelligence analysis of the viability of a real-life Cobra event
written up. Secretary of Health and Human Services Donna E. Shalala also read
The Cobra Event and included a plot summary in a journal article she authored
for the Centers for Disease Control and Prevention. The following year, in 1998,
Richard Preston testified before Congress in Senate hearings on the question
“Threats to America: Are We Prepared?”

“Biopreparat was like an egg,” Preston said of the Soviet program. “The
outside part was devoted to peaceful medical research. The hidden inner part, the
yolk, was devoted to the creation and production of sophisticated bioweapons
powders—smallpox, black plague, anthrax, tularemia, the Marburg virus, and
certain brain viruses.” In this public forum, Preston outlined Russia’s capacity to
launch a biological weapons attack on the United States. Using smallpox as an
example, Preston said that as recently as a few years prior, Soviet-era ICBMs
fitted with specially loaded MIRV warheads stood ready and able to launch.
Those warheads, Preston said, carried “twenty tons of freeze-dried small-pox



powder” and “probably... an equal number of Black Death [plague] warheads.”
Before the Berlin Wall came down, Preston summarized, if the Soviets had
decided to launch a biological weapons attack against the United States, his
research indicated that they “could have easily hit the one-hundred largest cities
in the United States with devastating combined outbreaks of strategic smallpox
and Black Death, an attack that could easily kill as many people as a major
nuclear war.” The Soviet Union no longer existed, but the warheads and their
contents did. The congressional hearings supported the idea that biological
warfare was an apocalyptic nightmare waiting to happen. Something radical had
to be done. The bioweapons defense industry was like a sleeping giant, now
awakened.

Ken Alibek had been in the United States for six years. He spoke English now,
had friends, held lucrative defense contractor jobs, and was primed to enter the
public domain. In February 1998 Alibek made his first television appearance on
the ABC News program Primetime Live. In planning for World War 111, Alibek
said, the Russians had prepared “hundreds of tons” of bioweapons. Now, even
with the wall down, Alibek said, the Russians “continue to do research to
develop new biological agents.” In March, Richard Preston profiled Dr. Alibek
for the New Yorker magazine. Copies of the article were distributed to members
of Congress through the Congressional Record.

Before the Primetime Live airing, Ken Alibek was not a public figure. He had
been moving quietly in U.S. government, military, and intelligence circles,
sharing information with individuals who held national security clearances
similar to his own. Now, his opinions found a much wider audience. American
citizens were interested in what he had to say and so were the Joint Chiefs of
Staff. In May 1998 Alibek testified before a congressional committee hearing on
terrorism and intelligence. He even had a private meeting at the Pentagon, in the
E-Ring, where he briefed General Joseph W. Ralston, the vice chairman of the
Joint Chiefs of Staff and the second-highest-ranking military officer in the
United States. The narrative of the biological weapons threat was gaining
traction in the mainstream press. In June 1998, President Clinton asked Congress
to provide $294 million in funding for anti-bioterrorism programs. In October,
Alibek was featured in the PBS Frontline documentary “Plague War.”

In the six years since his defection, Ken Alibek had been a busy man
professionally. For the first few years of his new life in America, he held various
research and consulting positions at the National Institutes of Health and the CIA



and with private defense contractors. Notably, he developed a relationship with
Dr. Charles Bailey, former chief scientist at USAMRIID. “I helped to build
Alibek’s reputation with the military,” said Bailey. “A lot of people were
impressed with Alibek. I was impressed.” When Bailey went to work for a
defense contractor in Huntsville, Alabama, he brought Dr. Alibek along. Later,
from 1996 to 1998, Alibek served as program manager at SRS Technologies, an
information technology company based in California. In 1998 he and Bailey
both worked as program managers for Battelle Memorial Institute, the defense
contractor that handled ARPA’s Vietnam-era Project Agile reports. In April
1999, Alibek became president of a defense contractor called Hadron Advanced
Biosystems, Inc., located in Manassas, Virginia, whose mission was to “develop
innovative solutions for the intelligence community... including intelligent
weapons systems and biological weapons defense.” Dr. Bailey served as vice
president. Hadron became a go-to place for several former Soviet bioweapons
engineers, microbiologists Alibek had formerly worked with at Biopreparat.
Among them was Sergei Popov.

Popov was an expert in synthetic bioweapons and had been a member of the
Biopreparat team that worked on the nefarious Chimera program in the Soviet
Union, recombining genes to make stealth viruses. At Biopreparat, Popov had
helped create a class of bioweapons with “new and unusual properties, difficult
to recognize, difficult to treat,” Popov told the PBS program Nova in 1998.
“Essentially I arranged the research towards more virulent agents causing more
death