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“We are now prepared to obliterate rapidly and completely every productive enterprise
the Japanese have above ground in any city. We shall destroy their docks, their factories, and
their communications. Let there be no mistake, we shall completely destroy Japan’s power to

make war'.’

- President Harry S. Truman, 1945

In a flash of blinding light, a sunny August morning was suddenly shadowed with
enormous devastation. Tens of thousands of people were vaporized instantly from the extreme
heat. The remaining started to wish they were killed instantly, not having to suffer any longer®...

On August 6, 1945, a United States Army airplane dropped the world’s first atomic bomb
on Hiroshima, an important Japanese army base®. This was the result of the Manhattan Project,
the codename for the collaborative effort among the Government, the U.S. Military, and the
industrial and scientific sectors to develop atomic bombs for the United States during World War
II. The dropping of the atomic bombs inflicted a huge tragedy on Japan, instantly killing at least
120,000 people. It then led to the dangerous, unpredictable Cold War era, following the end of
World War II. Despite the inevitable tragedy, the success of the Manhattan Project won the most

significant triumph for the United States and the Allies. Within days of the dropping of the
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bombs, Japan announced their surrender. This ended the atrocity of World War II which was
started in 1939 by Hitler’s Germany, taking a total of 35 to 60 million lives around the world by
the end of the war in 1945*. The triumph of the Manhattan Project also lies in the fact that it
ushered in the Atomic Age when important advances made by nuclear scientists gave the world

breakthroughs in terms of energy, technology, and medicine.

The Beginning of the Manhattan Project: A Race with Germany

The possibility of an atomic bomb became apparent when Austrian-Swedish physicist,
Lise Meitner discovered fission, in which the nucleus of an atom splits into smaller parts causing
a large amount of energy to be released’, in December 1938°. Germany began Uranverein, its
secret nuclear weapons program, in April 1938, thus causing them to have a significant head start
over the Manhattan Project, which officially started in January 19427, Fission was introduced to
American and foreign scientists at a conference held at George Washington University in
January 1939, In August 1939, Albert Einstein, at the urging of Leo Szilard, an
American-Hungarian physicist, wrote a letter to President Franklin D. Roosevelt, titled the
Einstein-Szilard letter. The letter said, “Now it appears almost certain that this (nuclear chain

reaction) could be achieved in the immediate future. This phenomenon would also lead to the
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construction of bombs, and it is conceivable—though much less certain—that extremely
powerful bombs of a new type may thus be constructed’ .” Einstein believed the Germans were
actively supporting research in this area and urged the United States government to do the same.
It was Vannevar Bush, an American engineer and science administrator, who initiated the
Manhattan Project. On October 9, 1941, Bush met with President Roosevelt and briefed him on
the potential nuclear project. “Bush received the President’s permission to explore construction
needs with the Army. Roosevelt instructed him to move as quickly as possible but not to go
beyond research and development.'®” Bush’s meeting with the President played a key role in
initiating the Manhattan Project.

The production stage of the nuclear bomb was started following Roosevelt’s approval on
Jan 19, 1942, a little over a month after the Japanese Attack on Pearl Harbor on December 7,
1941, which brought the United States into World War IT"'. The Office of Scientific Research
and Development (OSRD)'?, which was headed by Bush and carried out almost all major
wartime military R&D, formed the Manhattan Engineer District (Manhattan Project) on August
13, 1942 and appointed U.S. Army Colonel Leslie R. Groves to lead the project'®. On December

28, 1942, the establishment of a government investment in excess of $2 billion for the Manhattan
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Project was approved by the President, committing the United States to the pursuing of atomic

weapons'?,

The Making of the World’s First Atomic Bombs

Facilities were soon set up in remote locations in New Mexico, Tennessee, and
Washington for research, production, and atomic tests to be conducted". The special laboratory
in Los Alamos, New Mexico was led by Dr. J. Robert Oppenheimer, an American theoretical
physicist and professor of physics. It was at the Los Alamos National Laboratory that the atomic
bombs were designed and finally put together. “By 1942, J. Robert Oppenheimer was one of the
world’s leading theoretical physicists at the University of California at Berkeley and had been
appointed scientific director of the top-secret weapons project'®.” Oppenheimer visited university
after university and invited nuclear scientists to move to a then undecided location, which was

later established as Los Alamos'’. “There was a center at Stanford, there was a center in
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Minnesota, there was a center in Princeton, there was a center in Cornell, and a few others
said Oppenheimer during a 1965 interview, describing his experience in consolidating the
nuclear research efforts throughout the country at the time.

Hundreds and thousands of scientists and technicians had worked at different locations

of the Manhattan Project during 1941-1945 in a race to produce the first atomic bombs, “Little
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Boy” and “Fat Man.” Each individual focused on tackling a specific part of the nuclear weapon.
Dr. Dieter Gruen, a German-born American chemist, helped to extract uranium-235 to make
Little Boy. “My role was in the chemical research division at Oak Ridge and my job was to help
to solve various chemical problems encountered in making the physical separations because it
required a particular kind of compound to be sensitized in very large quantities, which had never
been done before... I helped to devise processes that could be used on a very large scale in order
to make sure that compound could be used in the mass spectrometers'®,” Dr. Gruen, 96, a
Chicago resident, described his part in the Manhattan Project in a recent telephone interview.

Dr. Benjamin Bederson, an American physicist, first worked in Oak Ridge, and then in
Los Alamos, where he worked on the ignition switches of the implosion bomb of Fat Man. “The
bomb consisted of a whole assembly of switches that were meant to explode simultaneously and
compress the plutonium into a lower volume and cause a complete chain reaction of the atomic
bomb. So, I worked on the critical reaction for the bomb?’,” said Dr. Bederson, 97, a New York
native, in a recent telephone interview with the author.

Dr. Oppenheimer, the brain behind the project, was crucial in effectively managing the
complicated scientific and technical process, which was based on the collaboration among the
huge number of scientists and technicians. Then it was the cooperation between General Groves,
the military leader, and Dr. Oppenheimer, that eventually led to the success of the Manhattan
Project, a tremendous undertaking which involved government, national security, military,
construction of huge plants, on top of countless scientific and technical issues, all in a timed race

against the enemies.
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At 5:30 a.m. on Monday, July 16, 1945, the test of the plutonium weapon, named the
Trinity Test, was successfully conducted on the Alamogordo Bombing Range, just 210 miles
south of Los Alamos?'. Oppenheimer later recalled that, while witnessing the explosion, he
thought of a verse from the Bhagavad Gita, ‘Now I am become Death, the destroyer of worlds.’
He witnessed the power of the bomb which he had helped to unleash. That power was about to
bring about the biggest triumph in the history of warfare by destroying the enemy’s ability to

make war and causing the tragic loss of many lives on their side.

The Dropping of the Atomic Bombs

On July 26, 1945, a warning was issued to Japan by the President Truman, the President
of China, and the Prime Minister of Great Britain. This warning message was named the
Potsdam Declaration and it called for the Japanese to surrender unconditionally or face “prompt
and utter destruction.”?” In a mere three days, Japan rejected the offer®. The United States then
had to carry on with its plan to drop the atomic bombs on Japan. On August 6, 1945, the untested
uranium bomb, Little Boy, was dropped on Hiroshima by the Enola Gay, the bomber named after
the mother of the pilot, Colonel Paul Tibbets**. Hiroshima was chosen because there were no

known American prisoners of war in that area®. At the successful detonation of the bomb, which
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had more power than 20,000 tons of TNT*, nearly 80,000 people were killed instantly. The
death toll soon rose to 140,000, and later, almost 200,000%...

Despite this, the Japanese kept on fighting. Three days later, on August 9, the United
States dropped the plutonium bomb, Fat Man, on Nagasaki. An estimated 40,000 people were
immediately killed and the death toll increased later on*®. The surviving victims of the bombings
experienced great pain and loss. Upon the bombing of Nagasaki, the Japanese finally informed
President Truman, of their intent to surrender on August 10, 1945%. Japan formally surrendered
on August 14, 1945. The Japanese Instrument of Surrender was signed aboard the USS Missouri
on September 2, 1945, which officially ended World War IT*°.

When reports of the bombing came in, many nuclear scientists soon felt the heavy weight
on their conscience. While becoming a national hero as the “father” of the atomic bomb,
Oppenheimer soon suffered from deep depression as he realized that there was no defense
mechanism against this deadly nuclear power’'. He felt that the bomb was used on a Japanese
enemy that was already essentially defeated*. “Oppenheimer’s triumph was his successful

leadership bringing the bomb project to completion in time to be used during the war. That was
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also his tragedy as he came to realize that the bombings were not necessary to end the war in
August, ” said Martin J. Sherwin, historian and co-author of Pulitzer winning biography
American Prometheus: The Triumph and Tragedy of J. Robert Oppenheimer, in a recent email
interview with this author.

However, many people including Manhattan Project veterans and survivors of the
Sino-Japanese War (1937-1945), believed that millions of lives around the world had been saved
by the dropping of the bombs which ended the war. “I knew it was necessary. We simply saved a
lot of lives, a lot of American lives. A lot of Americans would have been killed if we hadn’t. So,
I didn’t have any second thoughts about dropping the atomic bomb. I thought it was the right
thing to do*,” said Dr. Bederson during the recent telephone interview with the author.

Xirui Xu, 97, who lives in Jiangsu, China, clearly remembers the event. In a recent
telephone interview, she said, “First, we heard two huge atomic bombs were dropped on Japan
by the Americans, and soon we heard Japan surrendered. The whole town turned into a carnival,
celebrating the victory... No, I don’t think Japan would have surrendered without the two atomic
bombs. They had made life a hell for the Chinese for seven years, occupied our house and made
us ‘slaves without a home.”” A large Chinese population was wiped out by the Japanese invaders
during the war. During the notorious Nanking Massacre alone, an estimated 200,000-300,000
people were killed**.

The dropping of the bombs was necessary and inevitable under the circumstances. In

spite of the tragedies, the nuclear weapon was the only way for the United States to “completely
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destroy Japan’s power to make war>>” and stop the war before more human lives could have been

taken.

The Atomic Age

The beginning of the Atomic Age saw the conscientious involvement of the nuclear
scientists in the effort to contain and abolish atomic weapons. Three days after America’s
victory, Oppenheimer was telling the U.S. President and Secretary Stimson that the U.S. had “no
defense against the nuclear weapons” and implied that the bomb should be “made illegal®.” Dr.
Gruen and his colleagues were at the center of this movement. During the recent telephone
interview with the author, he described, “There were several of us young scientists who got
together at Oak Ridge and we sent a letter that we composed shortly after the bombs had been
dropped. We sent a letter to about 150 prominent people, prominent in various fields of science,
diplomacy, authors, artists and politicians, asking for their opinion. What the letter said is that
now that we had atomic bombs in this world, we have to make sure that they are never to be used
again®’.” “We must realize that the nuclear weapons we have today are a 1,000 times more
powerful than the Hiroshima bomb... If there were to be a nuclear war todayi, it is very likely
that we would not survive it as a human race. Our civilization would be destroyed. We must

prevent a nuclear war from ever happening again because it is just too dangerous. We must rid
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the world of nuclear weapons. We must do that. It is the only way that we can be sure they will
not be used again®®,” said Dr. Gruen, advocating for world peace.

The use of the atomic bombs in 1945 led to other countries developing nuclear weapons,
hence starting the unpredictable and dangerous Cold War era. In 1949, Russia achieved success
with its first atomic bomb test, followed by the United Kingdom in 1954, France in 1960, and
China in 1964%... According to Arjun Makhijani, President of the Institute for Energy and
Environmental Research, “The world now [2003] has 2,000 metric tons of plutonium, enough to
make about 400,000 nuclear bombs*.” That is why many nuclear scientists, including the few
surviving Manhattan Project veterans, believe that it is crucial to stop a nuclear war from ever
happening.

In the 1980s and 90s, nuclear testing began to come to an end*'. Since the last U.S.
nuclear test in September 1992, “world-class science” is used to evaluate the condition of the
U.S. nuclear weapons®. “For the past 20 years, the Stockpile Stewardship Program led by Los

Alamos laboratory, has ensured the safety and reliability of U.S. nuclear weapons without

full-scale testing®.” The triumph of the Manhattan Project has been expanded during the Atomic
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Age to contain nuclear power for the benefits of the world in areas of industrial and
technological application, energy, space, and medical solutions. Since the 1980s, Los Alamos
Laboratory has been pursuing areas including two of the world’s most powerful lasers, studies of
the human genome, alternative energy, Mars exploration, new drugs and nanotechnology*.
Despite the inevitable tragedy under the historical circumstances, the triumph of the
Manhattan Project saved the world from further torment of World War II, led the United States
out of the war as one of the most powerful countries, and achieved significant scientific advances

that have benefited the whole world.
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Fat Man. 1945. Smithsonian Learning Lab, learninglab.si.edu/resources/view/

1952922, Accessed 11 Jan. 2019. This is an image of "Fat Man," or the

plutonium bomb that was dropped on Nagasaki on August 9, 1945.

This is an image of “Fat Man,” or the plutonium bomb that was dropped on Nagasaki on

August 9, 1945. This photograph was taken in 1945.
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Little Boy Bomb. 1945. Atomic Archive, AJ Software & Multimedia,

www.atomicarchive.com/Photos/Tinian/image3.shtml. Accessed 11 Jan. 2019.

Image of “Little Boy,” or the uranium bomb, about to be loaded into the Enola Gay. Little

Boy was dropped on Hiroshima on August 6, 1945.
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Seven Manhattan Project scientists examining a radiometer. 13 Sept. 1945.
Albuquerque Journal, 1 Dec. 2012, www.abgjournal.com/150365/

manhattan-project-voices-retelling-story-of-bomb.html. Accessed 11 Jan.

Seven Manhattan Project scientists examining a radiometer on September 13, 1945 at the
Trinity Site.
From left, Dr. Kenneth T. Bainbridge, of Harvard University, Dr. Joseph G. Hoffmann, of
University of Buffalo; Dr. J. Robert Oppenheimer, of California; Dr. Louis H. Hempelmann, of
Washington; Dr. Victor Weisskoff; Dr. Robert F. Bacher, Cornell University, and Dr. Richard

W. Dooson, of California.
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Trinity Test Mushroom Cloud. 16 July 1945. Atomic Archive, AJ Software &

Multimedia, www.atomicarchive.com/Photos/Trinity/imagel6.shtml. Accessed 11

Jan. 2019.

Image of the Trinity Test mushroom cloud taken on July 16, 1945 at 5:29:45 AM.
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Oppenheimer and Groves examine the remains of one the bases of the steel test
tower. 13 Sept. 1945. www.atomicarchive.com/Photos/Trinity/image18.shtml.
Accessed 11 Jan. 2019.
J. Robert Oppenheimer and Gen. Leslie Groves return to the Trinity Test site for news

crews in September 1945.
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The aftermath of the explosion of the atomic bomb in Hiroshima, Japan. 1945.

Time, 25 May 2016, time.com/4346336/atomic-bombs-1945-history/.

Accessed 11 Jan. 2019.

Image of Hiroshima after the bomb was dropped. This picture shows the devastating effect

of the atomic bomb and the extreme destruction it brought Japan.
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Atomic Bomb Cloud over Nagasaki. 9 Aug. 1945. Atomic Archive, AJ Software &

Multimedia, www.atomicarchive.com/Photos/Nagasaki/image1.shtml. Accessed 11

Jan. 2019.

Image of the mushroom cloud over Nagasaki, Japan on August 9, 1945.
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Urakami Cathedral. 1945. Atomic Archive, AJ Software & Multimedia,

www.atomicarchive.com/Photos/Nagasaki/image2.shtml. Accessed 11 Jan. 2019.

Image of the ruins of Urakami Cathedral, a prominent Nagasaki landmark. This image

shows the effect of the atomic bomb on the city of Nagasaki.
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Enola Gay Crew. Atomic Archive, AJ Software & Multimedia, www.atomicarchive.com/

Photos/Tinian/imagel.shtml. Accessed 11 Jan. 2019.
Image of the crew of the Enola Gay, the airplane that dropped “Little Boy” on Hiroshima,
Japan on August 6, 1945.
From back row, left to right, Major Ferebee, Captain Van Kirk, Colonel Tibbets, Captain Lewis

Staff Sgt. Caron, Sgt. Stiborik, Staff Sgt. Duzenbury, Pvt. Ist Class Nelson, Sgt. Shumard
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Chicago Pile-1 Scientists. 1942. Atomicheritage.org, Atomic Heritage Foundation,
www.atomicheritage.org/key-documents/fermi-chicago-pile-1. Accessed 16 Jan.

2019.

Image of the Chicago Pile-1 Scientists who worked on the first nuclear chain reaction. This
image was taken in 1942.
Back row, from left: Norman Hilberry, Samuel Allison, Thomas Brill, Robert Nobles, Warren
Nyer, and Marvin Wilkening. Middle row: Harold Agnew, William Sturm, Harold Lichtenberger,
Leona Woods and Leo Szilard. Front row: Enrico Fermi, Walter Zinn, Albert Wattenberg and

Herbert L. Anderson.
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Winston Churchill, Harry S. Truman, and Joseph Stalin at the Potsdam Conference

in July 1945. July 1945. TaraRoss.com, 26 July 2016, www.taraross.com/2016/
07/this-day-in-history-the-potsdam-declaration-and-the-end-of-world-war-ii/.
Accessed 11 Jan. 2019.
British Prime Minister Winston Churchill, U.S. President Harry S. Truman, and General
Secretary of the Soviet Union Joseph Stalin at the Potsdam Conference in Potsdam,

Germany, in July 1945.
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Bonner, Francis, and Irving Kaplan. "Preliminary Statement of the Association of
Manhattan District Scientists." Gilderlehrman.org, Gilder Lehrman Institute
of American History, www.gilderlehrman.org/content/manhattan-project.
Accessed 16 Jan. 2019.
A draft of the Preliminary Statement of the Association of Manhattan Project Scientists,
edited by Dr. Francis Bonner and Dr. Irving Kaplan, lead scientists who worked with Dr.
Harold Urey in making the atomic bomb. The draft was released in 1945, just after the

war.
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from the Caschoalovakinm mines which she has taken sver. That she shiuld
have faken such esrly sneotion mizht perhavs be understocd on the grousd
that the son of the Jerwan Under-Secretary of Biate, von Telzsicker, is
attached to the Falesr-Tilheln-Tastitut in Berlin whers some of the
dmerican work om uranimm 1s @ow bBelng Fepested.

Yaars very truly.

[Albert Binstein)

Einstein, Albert. "Einstein-Szilard Letter." Received by Franklin Delano
Roosevelt, 2 Aug. 1939. Atomic Heritage Foundation, www.atomicheritage.org/

key-documents/einstein-szilard-letter. Accessed 30 Nov. 2018.

The Einstein-Szilard Letter which was sent to President Roosevelt on August 2, 1939. This
letter was important in convincing President Roosevelt to start researching into nuclear

power.
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Appendix N

"Japanese Instrument of Surrender." 2 Sept. 1945. Archivesfoundation.org,
National Archives Foundation, www.archivesfoundation.org/documents/

japanese-instrument-surrender-1945/. Accessed 16 Jan. 2019.

Japan’s Instrument of Surrender, signed by representatives of Japan and the Allied Forces

aboard the USS Missouri on September 2, 1945.



27

Appendix O

"Potsdam Proclamation." 26 July 1945. Museumofworldwarii.org, International
Museum of World War II, museumofworldwarii.org/acquisitions/
potsdam-proclamation/. Accessed 16 Jan. 2019.
The Potsdam Proclamation, signed by U.S. President Harry Truman, British Prime

Minister Winston Churchill, and President Chiang Kai-shek of the Republic of China.
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