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SOURCE STHENGTH AND SHIELDING ESTIMATES
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SUMMARY

A 2000 gram samp'le of plutonium fluoride will givé a fast neutron dose
rate of about 100 mrem/hr at one foot and a gamma ray bd%o rate of about
25 mr/hr at onei foot. Estimges of the shielding required to reduce t.h;ae
dose rates to saje levels are given bu.iow,

_ ® . ®
SOURCE STRENGTHS

We have taken two sets of data from wlgch it is possible to estimate
the fast neutron source strengthe. In 1949 neutron fluxes at several
©® distances from itwo jars, each containing 320 grams of plutonium fluoride,
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wer< measured with a recoil proton counter. Using the relationskrlp(l)

Py mrem/hr por neutron/cmz/sec o these measurements indicated 110 mrem/hr

2t eae foot\fr-o: 2000 grams of the fluoride. Another set of measurements
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was taken ®acentiy with a moderated BF; counter which had been given an
accurate; free-air calibration. These mas&emnta indicated 56 mrem/hr at
one foot from 2000 grams of the fluoride. |

We believe that the recoil proton counter gave results too high because
of variation in snergy sensitivity between the calibration source of radiﬁm
beryllium neutrons and the observed plutonium fluoride neutrons. We believe
the moderated BF3 counter gave results too low because of geometrical effects.
AL ;chings concidered,g;e believe 100 mrem/hr is a good estimate for the
faé.t. neutron dose rate at c;ne foot from 2000 grams of plutonium fluoride.

The gamma rays from 350 grams of the fluoride were measured with a CP
" meter. The result, without any correction rox:‘cnergy sensitivity of the
CP, indicated 16 mr/hr at cne foot from 2000 grams of the fluoride. Pre-
vious measurem;nts(z) indicate that about three fourths of this dose rate
is due to 17 Kev X-rays for which the CP roqu.xix-os(3 ) a correcticn factor of
1.7. This leads to the result--25 mr/hr at one foot from 2000 grams of
pletonium fluoride.
SHIELDING

The shielding properties of water for these fast neutrons can be esti-
mated from the data of F. R. Jones(“'). The dose rate at r feet from the

source behind@k cm of water when the dose rate is Do at one foot can be
written

B e~WX

D = Do
o re

For water B = 2 and u = 0.12Qm"'1. For the gamma rays B= 1 and u = 0.06 cm"l,
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The necessar, shield thicimess at any distance can be calculated using this
form.la and addiné the dose ratesQiue to the neutrons and gamma rays. For
emmplo, at four feet from the source 7 cm of water will reduce the dose rate
to 6% mrem/nr and 25 em will rbduceeit, to 1 mrem/hr.

o Anotho: eonsi.dortt.ion in deaign:ﬁg shielding for such a source is the
radiatipp_alna.dy present from other sources. Our experience indicates that

these other radiations will be of a magnitude comparable to thoébdiscussed '

here.
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