The Manhattan Project
A Short Summary of a Bold Endeavor to Exploit the Atom
An Example of Government Ingenuity and a Massive Project Execution

The Manhattan Project was a Government-funded R&D undertaking during World War II that produced
the first nuclear weapons. It was led by the United States with the support of the United Kingdom and
Canada.
The discovery of fission in 1932 affirmed Einstein’s Theory of Relativity that matter  energy. From
this in 1933 the Hungarian physicist Leo Szilard realized the possibility of a nuclear chain reaction.
That is, release of nuclear components (neutrons) from fission could be captured by other unstable
nuclei and they too would undergo fission in a cascade of increasing release of energy.

The Gadget (1st weapon)

Little Boy (Hiroshima)

In the mid 1930’s, the German government (Nazi Party) begins to persecute Jews and Albert Einstein
emigrated to the US to take a position at Princeton Univ. Other physicists followed him.
In January of 1939 at a conference at George Washington University in DC, Niels Bohr announced the
discovery of fission. Days later, Robert Oppenheimer realized nuclear fission had military potential.
In August of 1939, Albert Einstein wrote to President Franklin Roosevelt about the use of uranium as a

new source of energy. This resulted in the formation of the Committee on Uranium. Einstein knew the
Germans had learned how to fission a uranium atom and wanted to counter German efforts.
September 1939 - World War II begins
February 1941 Plutonium (Pu), an unstable atom larger than Uranium, is discovered by Glenn Seaborg
at the Univ of California, Berkeley. Glenn Seaborg was a radiochemist and explored transmutation.
• He used radiochemistry as a way to add protons to U-238. Using high energy (accelerated)
deuterium into a U-238 target, he creating a new unstable atom: Pu-239.
• In October 1941, FDR gives the go-ahead for the development of an atomic weapon
• His knowledge of what an atomic weapon would be was minimal but it was mainly to get one
before the Germans could produce one.
• Dec 6, 1941, the day before Pearl Harbor, FDR, the former Governor of NY, authorized the NYC
Manhattan Engineering District to make the weapon.
• This would later be called the 'Manhattan Project’.

In September 1942, Colonel Leslie Groves was placed in charge of the Manhattan Project.
• Dr. J. Robert Oppenheimer becomes the Project's Scientific Director.
In December 1942, Enrico Fermi creates the first controlled nuclear fission reaction
• In a squash court at the University of Chicago, he sets up a “nuclear reactor”
• Uranium oxide spheres kept apart from each other using graphite blocks
• Cadmium rods (14 feet long) were inserted into the device to absorb released neutrons.
• When the rods were slowly pulled out of the device, neutrons emitted by U-235 decay hit
other U-235 atoms and a “controlled chain reaction” occurred.
• The device was known as “The Pile”
The Pile Construction:
771,000 pounds of graphite were used to build 57 layers.
The pile was made of:
• 80,590 pounds of uranium oxide
• 12,400 pounds of uranium metal
• approximately $1 million worth of materials.
• The Pile was taken apart and reassembled at Argonne
National Lab outside of Chicago.

In May of 1943, Japan becomes the primary target for any future use of an atomic bomb
• The Military Policy Committee of the Manhattan Project made the decision.
• The Manhattan Project was operated in secret and at multiple laboratories across the US are
created to make the radioactive fuel of U-235 (Oak Ridge, TN; gas centrifugation) and the Pu-239
(Hanford, WA), the Univ of California, Berkeley was home to Oppenheimer and Seaborg and many
other physicists
• The assembly and detonation properties of a transportable fission bomb was assigned to Los
Alamos, NM and Alamogordo, NM (Trinity site) under the control of the Univ of California, Berkeley
• April 1945 - Franklin Roosevelt dies. Harry Truman is named the 33rd President of the US.
• Harry Truman was not part of Roosevelt’s Manhattan Project confidence team.
• The nuclear age began on July 16, 1945, when a U-235 weapon was detonated at Trinity.
• The Target Committee selected four cities as possible targets for the atomic bomb. They were
Kyoto, Hiroshima, Kokura, and Niigata. Nagasaki was not on the list.
•
Hiroshima was a U-235
weapon (Fat Man)
delivering 16 KT of TNT

Nagasaki was a Pu-239
weapon (Little Boy)
delivering 21 KT of TNT

July 16, 1945:
BEFORE: Assembly of
the Gadget at the Trinity
site
AFTER: Oppenheimer
and Groves inspect the
remains of the tower.

HIROSHIMA (left):
August 6, 1945
a burn victim from the
U-235 weapon
NAGASAKI (right):
August 9, 1945
decimated city from a
Pu-238 weapon.

The Manpower and Costs of the Manhattan Project:
The Manhattan Project began modestly in 1939, but grew to employ more than 130,000 people and cost
nearly US$2 billion (about $23 billion in 2018 dollars).
Over 90% of the cost was for building factories and to produce fissile material, with less than 10% for
development and production of the weapons. Research and production took place at more than 30 sites
across the United States, the United Kingdom, and Canada.
Primary sites:
Oak Ridge TN was the site for gas centrifugation enrichment of the fissile U-235 (normally only 0.7% of U is
the 235 isotope) enriched to 20%. They used electromagnetic, gaseous and thermal methods.
Hanford, WA site was home to the B Reactor, the first full-scale plutonium production reactor
University of California, Berkeley was the academic center for Robert Oppenheimer, Glenn Seaborg and
Ernest Lawrence and where accelerator-produced transmutation of transuranic elements was performed.
Los Alamos, NM and Alamogordo (Trinity site), NM were where the design, assembly and testing of the
atomic weapon was undertaken and run by Robert Oppenheimer

