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These measurements of neutron emission by Fermi, Zinn, Szilard,

Anderson, and Hanstein were highly significant steps toward a chain reaction.

Further impetus to the work on a uranium reactor was given by the

discovery of plutonium at the Radiation Laboratory, 7 Berkeley, California,

in March, 1940. This element, unknown in nature, was formed by uranium-238

capturing a neutron, and thence undergoing two successive changes in atomic

structure with the emission of beta particles. Plutonium, it was believed,

would undergo fission as did the rare isotope of uranium, U=5.

Meanwhile, at Columbia, Fermi and Zinn and their associates were

working to determine operationally possible designs of a uranium chain

reactor. Among other things, they had to find a suitable moderating material

to slow down the neutrons traveling at relatively high velocities. In July,

1941, experiments with uranium were started to obtain measurements of the

reproduction factor (called “k”), which was the key to the problem of a

chain reaction. If this factor could be made sufficiently greater than 1, a

chain reaction cou Id be made to take place in a mass of material of practical

dimensions. If it were less than 1, no chain reaction could occur.

Since impurities in the uranium and in the moderator would capture

neutrons and make them unavailable for further reactions, and since neutrons

would “escape from the pile without encountering uranium-235 atoms, it

7Now the Lawrence Berkeley Radiation Laboratory, operated for the U.S.

Department of Energy by the University of California.
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