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RADTOACTIVITY OF TIE CUCLING WATER = | .

E. P. Tigner ' ‘ .

1. If the water contains p parts per millior of an element vith en
atonic weight m and slow neutron cross section <J; this substance will .

absorb about the fraction '
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- of all neutrons. In the above, . = 6 x 1028 is Loschnjdt's number,

V=3 * 1060m5 is the total voiume of the water in the pile anq;E:is
the total cross section of all materials (U, C, ete) in the pile. For a
200 ton U pile ) x4.26 x 10%n? Since, in a 500,000 kw pile, 3.5 x 107
‘neutrons are absorbed per second, the nunbef of new nuclei forued by

neutron absorption of the eleient in question buco. .es
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The nuclei thﬁs formed by neutron absorption mayvér may not
be‘rauioacfive;. If, in the fo:mer cuse, fhe‘rgdioactivity is connected
with the emission of a*ﬁrayﬁ; it may present a hazard to the personﬁel
at fhe water eiit end of the pile.  This hszard is, of course, removed
if the pile is shut down aus soon as_the water which has been in the
pile during operation has left the system buf is present as far as the
pgrsonnei inséecting the water'outlct sysfem during operation is concerned.
In Qddition, the fadioactivity of the cooling water--from the above and ‘
other sources toc bc discussed beiow-~may make it necessany.tc snield thne
outlet pipes’etc., fof some distance.

The/daragiution will‘preSént litile actual d&nger. Yore prob-

ably, it may render it difficult to cetect failures in the U sheathing or couting,
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