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Working in isolation, U.S. physicists harness the atom’s
power and create the weapon that will end the war

n the summer of1945, as Americans maned their fi~
attention to the war in the Pacific after the surrender
of Germany, the future seemed appalling. In the
streets of Manta and in the caves ofIwo Jima and

Okinawa, tough Japanese soldiers had shown they pre-
ferred death to surrender. Everyone knew that the next
battle, an invasion of Japan’s home islands,would be even
more costly. In some minds, though, fantasies bloomed--
the same fantasies that had dominated Adolf Hitler’s
mind in his last days of life-dreams of a secret weapon,
one ofsu& magnitude that itwould sho& the enemy into
a realization that he was beaten and would bring the war
to a speedy conclusion, saving millions of lives.

Now, for one last time in this long conflict that teemed

with surprises, reality outpaced fantasy: in the desert
sands of New Mexico, such a weapon was being tested.

Even before the U.S. entered the war, the ~lite physi-
dsts scattered through American universities--maW of
them refugees from fascism in Europe--were buzzing
with rumors of a weapon based on the power of atomic
fission, the splitting of the atom. In a938, Italian physidst
Enrico Fermihad been awarded the Nobel Prize for dem-
onstrating that smashing neutrons into atoms could
kick-start nuclear reactions. And the following year the
world’s most famous theoretical physidst, the German
Jew Albert Einstein--now a refugee from Hitler, living in
America--had quietly written President Franklin D. Roo-
sevelt that uranium might be used as a powerful new



Blast At le~, dae plutonium implosion bomb is tested at
Alamogordo in 1945,releasi~g amushroom-shaped doud

source of energy, adding that "this new phenomenon
would also lead to ..: extremely powerful bombs ... A
single bomb of this type, carried by boat and exploded in
a port, might very well destroy the whole port together
with some of the surrotmding territory."

Prompted by Einstein’s letter, Roosevelt had ordered
the War Department to put together a top-secret "Ura-
nium Committee" headed by Fermi to look into the pos-
sibility of atomic weapons. Because the initial research
was done at New York City’s Columbia University, the
effort was dubbed the Manhattan Project. But the real
action quickly moved west, where the team assembled a
massive "pile" of 60 tons of uranium fuel, enclosed in a
protective coating of 400 tons of graphite bricks, on a
squash court beneath the University of Chicago’s Stagg
Field footba!l stadium. For months, they tried different
methods of bombarding the pile with neutrons, hoping
to provoke a chain reaction. They did not succeed.

Finally, on Dec. 2, z942, the Fermi team stumbled on
the right configuration, and the mass of uranium achieved
criticality, setting offa self-sustaining chain reaction that
released large amounts of energy in the form ofneutton
radiation. Once it had been demonstrated that a con-
trolled, man-made chain reaction was indeed possible,
efforts to produce an uncontrolled chain reaction, which
would release enough energy to vaporize a city, stepped
into high gear. For this phase of the project, leadership
passed from Fermi to a brilliant young Berkeley profes-
sor, J. Robert Oppenheimer, and a hard-charging Army
leader, General Leslie Groves.

The two couldn’t have more different. Oppenheimer,
the brilliant product of a wealthy New York City family,
cultivated an interest in Eastern religions. Groves was a
no-nonsense military engineer who had supercised the
construction of the world’s largest office building, the
Pentagon, in just over 16 months.

Seeking secrecy and isolation, Groves and Oppen-
heimer agreed to move the next phase of the Manhattan
Project to a remote corner of the New Mexico desert.
Four months after Fermi’s success in Chicago, several
hundred scientists and engineers, along with more than
1,ooo support personnel, decamped to a large ranch once
used as a spa by the wealthy. It was called Los Alamos.

The primary problem at Los Alamos was to design the
bomb’s trigger. There were two options: a gun assembly
that would shoot uranium into the core, and an implo-
sion design that used explosives to crush the core into
itself. In the end, both designs would work, but it took

more than three years of fine-tuning before workable
bombs were created. The gun design, used in a bomb with
a uranium core, was deemed so simple that it needed no
testing. It became the basis for the bomb that would be
dropped on Hiroshima. But the scientists were far less
certain of the implosion design, intended to set off a
bomb that employed a much more potent fuel, plutoni-
um, a form ofemiched uranium created at another secret
facility in Oak Ridge, Tenn. Ithad to be tested.

The test tookplace at a New Mexico desert crossroads
called Alamogordo. On July 16,1945, at 5:29 a.m., the sig-
nal for detonafionwas given--and the sun seemed to rise
an hour ahead of schedule. The bomb’s fireball spawned
a mushroom-shaped cloud that rose more than six miles
into the sky. World War II would soon be over, but a new
and terrible age of anxiety had begun. *

Hush Memorable siEas greeted ~ose ~isiff~ag orwortSng at
Manhattan Project sites like this ane at Oak Ridge, Tenn.

Steafly! A worlo~an stands next to the second atom bomb,
christened Fat Man, hours beforeitwas deEloyed at Nagasaki



HIROSHIMA AND NAGASAKI ~E AUGUST 19~.5

The U.S. unleashes its new atom bombs on two
Japanese cities, killing hundreds of thousands
of civilians and bringing the war to a swift end



he war is over!" an officer exclaimed breath-
lessly to Genera! Leslie Groves, the Anny’s
overseer of the Manhattan Project, mo-
ments after the first atom bomb was suc-
cessfully tested in the New Mexico desert on

July 16, 1945. "Yes," Groves cynically but prophetically
replied. "After we drop two bombs on Japan." When the
Trilfity test proved that the bomb worked, plans for its
deployment, in development since the previous Septem-
ber, were set in motion. On July 17, President HartT Tru-
man, attending the Potsdam Conference in Berlin with

Winston Churcl~ll and Joseph Stalin, was informed that
the test had succeeded. For months Truman had been
dreading the necessity of ordering the fina/invasion of
Japan’s home islands by U.S. troops. His advisers esti-
mated that U.S. casua/ties would run to the hundreds of
thousands, and perhaps exceed 1 mall]ion; Japanese casu-
a!ties~ were expected to reach 5 million, if not far more.

Leveled H~Zroshima after the blast; few buildings remain
stcmding. The area had been left untou&ed in earh’er bombing
raids to provide a demonstration of the atom born b ’s power



Dazed A bore, survivors huddle i~ a Hiroshima street shortly after the bomb blast. This photo was taken about 1.3 milesJ~om g~ou~2d zero

Mr.hough planning for the invasion, named Operation
Downfall, was far along, Truman hoped the two atom
bombs the U.S. now possessed might make it unneces-
sary. As he confided to his diary that evening, by sacrific-
ing hundreds of thousands of lives to demonstrate the
bomb’s power, he might ultimately save many millions
more. Sixty years later, the ethics underlying Truman’s
grim calculus properly remain the subject of debate, but
there is little question that in using the bombs he realized
his strategic military goal of bringing the war to a swift
and far less deadly end for both sides.

So the bombs mustbe dropped butwhere?Mthough
U.S. bombers had been laying waste to Japanese dries for
more than a year, four dries had never been targeted:
Koloara, Niigata, Nagasaki and Hiroshima. As Kats Kaji-
yama, then a 7-year-old schoolboy in H_iroshima, recalled
to TIM~ in 2005, "We only saw a fewAmefican bombers,
and they almost never hit our dty." U.S. war planners had

set aside, in General Groves’ words, "places the bombing
ofwhichwould most adversely affect the will of the Japa-
nese people to continue the war." For maxifnum effect,
this required dries unscathed by previous bombing, the
better to iBustrate the might of the new devices.

A special Army Air Force unit, the 5ogth Compos-
ite Group, had been formed in September 1944
to be responsible for delivering the bombs. Com-

mand was given to Lieut. Colonel Paul Tibbets, a highly
respected bomber pilot. He was fi~y briefed on the unit’s
mission, but few others among its 225 officers and !,542
enlisted men were in on the secret. By the time of the
Trinity test the following July, a team of Manhattan Proj-
ect scientists had already been dispatched to the island
of Tinian in the Marianas chain, the 5ogth Composite
Group’s headquarters, where the Army had built an enor-
mous airfield. For Dr. Harold Agnew, then a young phys-



icist assigned to the bombing mission, reminders of the
battle that hadwrested the island from the Japanese, and
of other battles over the horizon, were everywhere. "All
the Japanese buildings were gutted," he told T~Mr in
2005. "I used to watch B-ags, hundreds of them, coming
back from missions--some smoking, some with their
props feathered."

On July 26 the pieces of the disassembled first bomb
arrived in Tinian, and the work of readying it began. The
same day, the three Allied leaders meeting in Berlin is-
sued the Potsdam Declaration, which warned that Japan
faced "prompt and utter destrnc .tion" and demanded the
empire’s "’__mamediate and unconditional surrender." The
Japanese quickly rejected the declaration. On July 30,
Secretary of War Henry Stimson cabled Truman, who
was still in Germany, asking for final approval of the or-
der to drop the bomb. Truman wrote out his reply in
longhand: "Suggestion approved. Release when ready."

Badweather--a typhoon nearing Japan onAug, z--only
delayedwhat was now inevitable. The skies cleared grad-
ually, and by the afternoon of Sunday, Aug. 5, the 9,7oo-
lb. Little Boy uranium bomb was being winched into the
specially modified bomb bay of Tibbets’ B-29 Supeffor-
tress on Tinian. The pilot had named the plane for his
mother: gnola Gay. Agnew and his team made final ad-
justments to the bomb and took time out for a more per-
sonal gesture. "I wrote my name on it," he remembered,
"I also wrote some nasty words for the Japanese, some-
thing like ’To hell with you.’"

After a midnight briefing, the F, nola Gay, with Tibbets
at the controls, took offat 2:45 a.m.; Agnew and the sci-
ence monitoring team followed in a second B-29, the
Grand Artiste. Only after his plane was airborne did Tib-
bets confirm to his z!-man crew that theywere carrying
an en~ely new kind ofweapon. At lo ft. 6 in. long and 29
in. in diameter, the bomb resembled, to one crewman,
"an elongated trash can with fins."

"A little before 8:z5 am.;’ Agnew recalled, "we caught
the tone signal, which meant that the bomb was armed
and ready to drop. After we heard the tone, we knew that
the bomb was on the way down. Thenwe saw the flash of
light?’ As the bomb went off, Agnewwas looking through
the lens of a movie camera. Because a second camera--
aboard the F.nola Gay--malfunctioned, he ended up taking
the only film footage of the Hiroshima blast.

Immediately after the dropping of Little Boy, the two
planes made steep dives to pick up speed and then
swerved into hard right turns, to put as much distance as
possible between themselves and the blast. "We must
have been seven miles away when the shock waves hit
us," Agnew recalled. "And it stffi felt like enemy fire hit-
ting the plane." So powerfnlwas the bomb’s concussion

that it hit both planes twice--once directly and a second
time when it was reflected back up from the ground.

had arrived at school early that day," recalled Kats
Kajiyama, 67 and a professor of Japanese at Brigham
Young University’s Hawaii campus when he spoke

with TIMr in 2005. "I was playing with my friend when
the air-raid siren went off. So we ran inside our school
andwaited." But this sirenwas apparendy in reaction to
a weather plane that preceded the EnoIa Gay by about 20
minutes. "When nothing happened," said Kajiyama, "we
went back outside to play some more."

Minutes later, a second siren went off, indicating the
approach of more airplanes. "This was a different kind of
siren," Kajiyama remembered, "a series of tones sound-
ing at intervals of several seconds. Unlike the continuous
siren we had heard earlier, this one meant that the city
was about to be bombed?’

Once again, Kajiyama and his friend ran inside their
schoolhouse. This time, they hid beneath desks and cov-
ered their eyes and ears. "A moment later," he reca~ed,
"we saw a light that was like a thous .and photograph&s
flashbulbs going offall at once."

On the ground, seconds after the flash, Kajiyama sensed
"a rumbling that felt like an earthquake and sounded like

Survivors A mother and child, both wounded in the
second bombing, at Nagasaki, dutch balls ofdce



thunder." As the ground shook, he ran outside and saw
the city transformed. He recalled, "There were buildings
burning. All the telephone poles were knocked down.
Buildings had their roofs torn off. And people who had
been outside when the bomb went off were nmning
around, screaming and blind, with their flesh hanging off
their bodies like ribbons." This was the level of devasta-
tion more than two miles from the center of the blast zone.
At ground zero, nothing recognizable remained. Human
beings, buildings, even the landscape’s natural geograph-
ical features, its knolls and valleys, had been vaporized.

The bomb was triggered at z,9oo ft. above ground, to
ensure maximum damage. Temperatures near the hypo-
center, the ground point immediately below the explo-
sion, surged to as high as 72oo°F. A mile away, the sur-
faces of objects instantly rose to more than looo°F. Tens
of thousands of people diedinstantly, perhaps more than
loo,ooo within a few minutes. In the months to come,
many more would die of radiation poisoning: the bomb
is estimated to have killed a total of some ~4o,ooo Japa-
nese, almost all of them civilians.

Moments after the blast, Kajiyama ran back to his faro-
fly’s home, about three miles away. He found the house
deserted and leveled. As the young boy searched franfi-
ca~y for his mother, "a frightening-looldng old woman
approached me. Her skin was the color of tar, and all the
hairwas burned offofher head." The womanwas limping
and nearly blind, and her clothing was burned onto her
skin. "But she was calling my name," Kajiyama recalled,
"and her voice sounded familiar." The creature standing
in front of him was his mother. Working at a factory where

Atime for meditation
Westemmoz~sin
Nagasakipray after
the bombinG The
city was home to
some 24,ooo Roman
Catholics, the largest
such group in Japau

she had been sewing uniforms for~apanese soldiers, she
had been much doser to the center of the blast than her
son. "She held me in her arms and cried," he recalled--and
then he remembered one of the trivial details that some-
times linger amid tragic memories. "She apologized over
and over again for losing a thermos bottle that Ilikedvery
much. I tried to tell her that I didn’t care about the bottle,
that I was just so happy she was alive, but it was a while
before I could make her understand."

In the next few hours, the two would reunite with Kaji-
yama’s father. For several days, the three searched for his
brother Masahiro, x2. But the older son’s schoolhad been
much closer to the center of the blast zone, and when Ka-
jiyama’s father finally found the boy, it was at a makeshift
morguewhere thousands ofdeadbodies hadbeenbrought
for identification by relatives before mass burial~.

The family’s suffering was not over. Weeks later, after
they had fled to a relafive’s home in the countryside, Ka-
jiyama was asleep beside his mother, whose health had
begun to deteriorate rapidly from a then unknown dis-
ease that would later be named radiation sickness. "My
sister woke me up," he recalled, "and said that our moth-
er had died, lying next to me, while I was asleep. Then my
father told me that her last words were to ask him for a
promise that he would take care of my sister and me."

fter the bombing of Hiroshima, President Trn-
man again called on Japan to surrender, warn-
ing that it could "expect a rain ofnfin from the

air" until it did so. Three days after the blast, as its leaders
were debating a surrender, Truman made good on his



threat: Bock’s Car, with Major Charles W. Sweeney at the
controls, winged toward Japan carrying the plutonittm-
powered Fat Man, a far more powerful bomb than Little
Boy. When his primary target, the city of Kokura, was
socked in by bad weather, Sweeney had just enough fuel
to reach a backup target, Nagasaki, a city of 253,ooo on
the western side of the island of Kyushu.

With visibility poor, the bomb was dropped off-target,
over the Urakami district, about a mile from the cityas
center. A large part of the city was sheltered from the
bomb’s force by the hills surrounding the Urakamivalley.
Even so, the plutonium bomb ldlled more than 70,o00
people--an&gave Japan’s Emperor Hirohito and his fel-
low peace advocates in the government the argument
they needed to persuade the holdouts in their ranks to
accept the necessity of surrender.

Agnew, who went on to direct the Los Alamos labora-
tory after the war, said of Truman’s decision, "It brought
a very rapid end to a very terrible war. Years afterward, I
met a Japanese veteran who told me, ’You saved my life.
I would have given my life for the Emperor, but I didn’t
have to.’ So what we did saved a lot of people on both
sides, and I don’t have any qualms about it."

The boy who was once on the ground agrees with the
man who was once in the plane. "What I lived through
was tragic and horrifying," says Kats Kajiyama, who be-
came aU.S. citizen. "But the tragedywouldbe evenworse
if my mother and brother--and so many other.people we
knew had died for nothing. But I don’t feel that this is
so. I believe that their deaths contributed to ending the
war and the restoration of world peace. That belief and
prayer are what have enabled me to survive?’ ~r

Shards Pedestrianswalk through aformerIy congested area of Nagasakiin the days afterthepIutonium bombwas dropped.
This location is some I, oooJ~.J~om the blast center


