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Executive Summary

•  The Manhattan Project was a massive research and development undertaking during WWII that produced the 

first nuclear weapons.

•  Led by J. Robert Oppenheimer and General Leslie Groves, it employed over 130,000 people, including the 

world’s most brilliant physicists.

•  Key scientists included Enrico Fermi (nuclear chain reaction), Richard Feynman (theoretical calculations), and 

Ernest Lawrence (isotope separation).

•  The project was spread across multiple secret locations, primarily Los Alamos, Oak Ridge, and Hanford.

•  The ethical legacy of these scientists remains a central theme in the history of science and international 

relations.

The Dawn of the Atomic Age: Defining the Manhattan Project

The Manhattan Project was not merely a military operation; it was the largest concentrated scientific effort in

human history. To understand the scientists on the Manhattan Project, one must first understand the existential

threat that motivated them. In 1938, German chemists Otto Hahn and Fritz Strassmann discovered nuclear fission—

the splitting of the uranium atom. This discovery sent shockwaves through the global scientific community. If Nazi

Germany could harness the energy of the atom, they would possess a weapon of unimaginable power.

Prompted by a letter from Albert Einstein and Leo Szilard to President Franklin D. Roosevelt, the United States

launched what would become the Manhattan Project. The goal was simple yet terrifying: build an atomic bomb

before the Axis powers did. This required solving unprecedented problems in physics, chemistry, metallurgy, and

engineering.

The Leadership: Oppenheimer and the Governance of Genius

J. Robert Oppenheimer: The Scientific Director

Often referred to as the "Father of the Atomic Bomb," J. Robert Oppenheimer was the charismatic and enigmatic

soul of the project. A theoretical physicist from UC Berkeley, Oppenheimer was an unlikely choice for a military

leadership role. He was known for his broad intellectual interests—ranging from Sanskrit to astrophysics—and had

no experience managing a multi-billion dollar enterprise.

However, General Leslie Groves recognized Oppenheimer's polymathic ability to understand every technical aspect

of the project. At Los Alamos (Project Y), Oppenheimer managed a "stable of prima donnas," balancing the egos of

Nobel laureates while maintaining a strict focus on the July 1945 deadline. His leadership style was collaborative

but intense, fostering an environment where innovation thrived under extreme pressure.

General Leslie Groves: The Iron Fist

While Oppenheimer led the science, General Leslie Groves of the Army Corps of Engineers led the administration.

Groves was the man who had just finished building the Pentagon. He was gruff, demanding, and highly effective.

The partnership between the sensitive, poetic Oppenheimer and the blunt, pragmatic Groves was the engine that

drove the project forward. Groves ensured that the scientists had the resources they needed, from tons of uranium



to the secret cities required to house the workforce.

Foundational Scientists and Their Contributions

The Manhattan Project was a constellation of brilliance. While hundreds of scientists contributed, several figures

provided the foundational breakthroughs necessary for success.

Enrico Fermi: The Architect of the Nuclear Age

Enrico Fermi, an Italian refugee, was perhaps the greatest experimentalist of the 20th century. In December 1942,

beneath the squash courts of the University of Chicago, Fermi led the team that achieved the first self-sustaining

nuclear chain reaction in the Chicago Pile-1 (CP-1). This proved that the energy of the atom could be controlled, a

prerequisite for both nuclear power and the atomic bomb.

Hans Bethe: The Master of Calculations

As the head of the Theoretical Division at Los Alamos, Hans Bethe was responsible for calculating the critical mass

of uranium and the expected yield of the explosion. Bethe’s work was the mathematical backbone of the project,

ensuring that the designs for the bombs—Little Boy and Fat Man—would actually work when detonated.

Richard Feynman: The Young Prodigy

A junior physicist at the time, Richard Feynman’s role was initially focused on the complex calculations required for

the project. However, his brilliance quickly became apparent. Feynman was instrumental in developing the formulas

for calculating the energy release of a nuclear explosion and was a key figure in the safety oversight of uranium

enrichment plants, where he famously prevented accidental criticality events.

Leo Szilard: The Man Who Saw It Coming

Leo Szilard was the first to conceive of the nuclear chain reaction in 1933. A Hungarian physicist with a deep sense

of social responsibility, Szilard was the primary mover behind the Einstein-Szilard letter. Later in the project, he

became one of the most vocal critics of using the bomb against civilian targets, reflecting the deep moral divide

among the scientists.

The Sites of Innovation: Where the Science Happened

The project was decentralized to maintain secrecy and manage the vast industrial scale required. The following

table compares the primary sites and their specific scientific focuses.



Site Name Location Primary Scientific 
Mission

Key Figures

Los Alamos (Project Y) New Mexico Bomb design, assembly, 
and testing

Oppenheimer, Bethe, 
Feynman

Oak Ridge (Clinton 
Engineer Works)

Tennessee Uranium enrichment 
(U-235)

Ernest Lawrence, Harold 
Urey

Hanford (Hanford Engineer 
Works)

Washington Plutonium production (B 
Reactor)

Enrico Fermi, Eugene 
Wigner

Chicago (Metallurgical 
Laboratory)

Illinois First chain reaction, reactor 
design

Enrico Fermi, Leo Szilard

Advanced Methodologies: Solving the Isotope Problem

The greatest scientific hurdle was not just understanding fission, but obtaining the right materials. Natural uranium

consists mostly of U-238, which is not fissile. Only about 0.7% is U-235, the isotope needed for a bomb. Scientists

on the Manhattan Project developed three primary methods for isotope separation:

1.  Electromagnetic Separation: Led by Ernest Lawrence at Oak Ridge using massive machines called 

Calutrons. This method used magnetic fields to deflect ions of different masses.

2.  Gaseous Diffusion: This involved forcing uranium hexafluoride gas through miles of porous barriers. It was an 

engineering nightmare but eventually became the most efficient method at the K-25 plant.

3.  Thermal Diffusion: A simpler but less efficient method that used heat to separate isotopes in long vertical 

columns.

The Plutonium Path

While some scientists worked on uranium, others, like Glenn Seaborg, discovered plutonium-239. Plutonium was 

even more fissile than uranium but presented a new problem: it could not be used in a simple "gun-type" bomb 

design because it would pre-detonate. This led to the development of the Implosion Method, a sophisticated

design using high explosives to crush a plutonium core into a critical mass. This was the most complex scientific

challenge of the project, eventually solved by Seth Neddermeyer and George Kistiakowsky.

The Women of the Manhattan Project

Though often overshadowed in historical narratives, women played critical roles as scientists, mathematicians, and

technicians.

•  Leona Woods: The only woman present when the Chicago Pile-1 went critical. She was a physicist who 

helped solve the "poisoning" problem in nuclear reactors.

•  Maria Goeppert Mayer: A theoretical physicist who worked on isotope separation and later won the Nobel 

Prize for her work on the nuclear shell model.

•  Lise Meitner: Although she refused to join the project on moral grounds, her co-discovery of nuclear fission 

was the scientific foundation for everything the project achieved.

•  The "Calutron Girls": Hundreds of young women who operated the complex machinery at Oak Ridge, often 

outperforming the male scientists in maintaining the precise settings required for uranium separation.

The Trinity Test: Scientific Validation



On July 16, 1945, at the Jornada del Muerto desert in New Mexico, the science of the Manhattan Project was put

to the ultimate test. The "Gadget," a plutonium implosion device, was detonated. The success of the Trinity Test

proved that the theoretical models were correct. For the scientists present, it was a moment of both triumph and

profound dread. Oppenheimer famously recalled a line from the Bhagavad Gita: "Now I am become Death, the

destroyer of worlds."

Common Pitfalls in Understanding the Project

When studying the scientists on the Manhattan Project, avoid these common misconceptions:

•  Myth: Einstein built the bomb. While his equation E=mc² explained the energy release, Einstein did not work 

on the project and was even denied security clearance.

•  Myth: It was a purely American effort. It was an international collaboration involving British, Canadian, and 

European refugee scientists (the British Mission).

•  Myth: All scientists agreed with the use of the bomb. As the war in Europe ended, many scientists, including 

Szilard, petitioned the government to demonstrate the bomb to Japan rather than use it on a city.

The Ethical Legacy and Post-War Fallout

The conclusion of the Manhattan Project did not end the scientific debate; it only shifted the focus. After the

bombings of Hiroshima and Nagasaki, the scientific community split. Some, like Edward Teller, pushed for the

development of the much more powerful Hydrogen Bomb (the "Super"). Others, led by Oppenheimer, opposed it,

fearing a global arms race.

The 1954 security hearing of J. Robert Oppenheimer, where his clearance was revoked due to alleged communist

ties and his opposition to the H-bomb, remains a dark chapter in the history of science. It highlighted the tension

between scientific inquiry and national security, a theme that continues to resonate in the age of AI and

biotechnology.

Frequently Asked Questions

The scientists on the Manhattan Project represented a unique intersection of pure intellectual curiosity and the grim

realities of total war. Their legacy is seen today in everything from carbon dating and nuclear medicine to the

continued global debate over nuclear disarmament. Understanding their work is essential for anyone interested in

the history of the 20th century and the future of scientific ethics.
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