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SUlll..ARY 

It is shown that a divergent chain r eaction may be maintained in a sys . 

composed of uranium and carbon. Conditions particularly favorable fo r a chain 

reaction are obtained if inst ead of using a homogeneous mixture of uranium and 

carbon a l ar ge number of rather small snheres of uranium me t al are used emb ed­

ded in a mass of 5raphite. The s mall urani um s pheres may form a close-packed 

hexagonal or cubic lattice embedded in a l ar 5e ST'here of gr aphite. The aver­

age number of fast neutrons emitted by uranium for one thermal neutron absorbed 

by urru1ium is calculated from kno1~1 experimental data ru1d is fo~~d to be about 

2. In our system conditions f or a chain reaction become more and more favora­

ble as the tempera ~ure increases and it is shovm t hat we could expect a chain 

reaction t o be self- generating in such a system at about 900° C. even if th e 

cross-section of carbon wer e as high as 0.01, its present expe r imental upper 

limit. As the intensity of the chain reaction increases wi t h increasing tem­

perature the system is thermally ~~stable . It can be controlled artificially . 

The t i me with i n which the control would have to respond is found to be longer 

than one second . As much as 100 tons of gr _phite and 30 tons of uranium might 

perhaps be re Quired in order to r each th e point of divergence at which nuclear 

transmutation will go nn with an intensity limited only by the necessity of 

avoiding over heating . But in s o far as the capture cross-section of carbon 

is likely t o be ·b elow 0.01 the amount of materi al re Quired will probably be 

smaller. 
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