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Capture of Heavy Vaters (Anderson, Molloy, Negle)

‘ A determination of the capture of heavy water was made by
observing the change in the eritical position of the control rod of the
Argonne pile when heavy water was substituted for graphite in 80 cells
of the pile. The amount of graphite which was removed was chosen %0
have the sawe slowing-down pover as heavy water. The results are given
in Table I which gives the change in inhours with the various substances
vhich were placed in the cells. .

Substance in cell Inhours
#1 21 cans 19,0 grams o W34
#2 AL cans 19,0 grams +* o35
#2 AL + 307.4 grems AGOT graphite 3
# AL + 68,4 grems Dz + 2,82
#1 A1 + 11.35 grans Fo + 68.4 gin D0 | « 6,12
#2 AL + 307.4 grems AGOT graphite + .58

The alumipum cans in which the heavy water was placed
sean tc be equivalent to the aluminmumn cans whlch were used in the
grephite part of the experiment. The addition of the graphite pro-
duced only 2 mmall change in the inhours, due to the fact that the
amount of graphite in the cell is very nearly optimum. The difference
in the inhours between D20 and graphite was 2,34, To interpret this
result in terms of a cross section, en iron bolt was added to each
cell, Tho change in inhours was -8,94. The oross ssction of an iron
bolt for KT neutrons was found t0 be .278 em? by comparison with Cd
wires., 'These results show that the decrease in the capiure cross sec~
$ion when DgQ was substituted was 0.0728 am® per cell, Taking
.00493 x 10~24 cm® for the cross section of A00T graphite, the cross
section of % & molecule of Dgd is 0.0008 x 1024 cm2, These ezperiments
show that heavy wator ies definitely superior to graphite as a slowing-
dovn medium, On the other hand, it is to be anphasized that the rew -
sults obtained for the capture of heavy water are subject to considsp-
gble errvor from several causes. BErzors of 10% in the value of the
crogs section of graphite, the estimate of the slowing-down powsxy 0OF
heavy water as comparved with graphite and in the detemination of the
izhours are all faixly probable, ¥or these reasons the probable error
in the result is several times lawger than the result itself. On the
" other hand, the conbamination by oxrdinary water vias about 199, which
would account for 21l the absoypbion observed. It may be concluded that
while the sbove measurements o not esiablish an accurate value for
the capture cross section of heavy water, they do indicate that is low
enouzh to affect in only a minor wey the design of heavy water planis.
If the indication of such a low sross section is borne out, saricus
consideration should attend the possibility of s homozenous plant.
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