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ABSTRACT

In LA-85 evidence was given that polonium alphes onr boren trifluoride ges
gave a ncutron spectrum which was a close approximation to the fiagion neutron spectrum.
A more compact and conveniont source would consist of an intimete mixture of polonium
and & solid whose nucloar properties wers similar to BFz gas. The campound NaBFh ap=
proximates these roquirements, but the measursments here reported of this mook fission
speotrum show a deficiency of high-energy noutrons. Hence e second sourse with 2%

Boio added was examined and tho results indicate an improvement in tho mock up. The
everage onergy is etill lower than the fission neutron speotrum sc it would probably

be advaniugeous to adieven more Be to fubure mock sources.
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COMPACT MOCK FISSION NEUTRON SOURCES

Proparstion of Sources

Tho sources were prepared by D. Mertin. Details of the prepsration will be

published in a separste reportc.

Yield of Sources

The atrength of Source #1 (Po=NaBFh) hes bheon measured by R. #alker of the
R=3 group to be 1.3 x 10 neutrons pér goc per curie of polonium. Eight curies of
polonivm were available for the preparation of the second source but the neutron yield
as measured by Walker »as only ~0.8 x 10% neutrons per sec per curie of polonium.
This difference indiocates that not all the polonium was distillaed inte the source
and/or thet the mixing of the polonium with the other solids was not wery thorough.
Thie letter view iz supported by the fact that the nautron yield of this source de-
cayed much less szlowly with time than tho activity of the polonlum. Presumably more
intimate mixing occurred upon stending and thus partially compensated for ths daecay in
polonium mctivity. The physiocal dimensions of the eight-curis acurce wers a cylinder

0.,25" diameter by 0.25" in height.

Heutron Spectra

The noutron spectra of the sources were sxamined by measiring the ranges in
photographic emulsions of the recoil protons projected at small engles (<15°) to the
incident neutron direction. Details of thiz method mreo discussed in earlier reports

on spectrum mmasuremontlaa)e

1) Richards, H. T., Phys. Rev., 59, 796 (1gL1). UNC'.ASS’HED

2) Richarde, B. T., et al., LA=60, LA-8L.

s
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For the prosent measurementes plates were exposed at such & distance from the
source that an sngle of <10° was subtended at the region of the plate in which recoil
tracks were measured. The lengths of about 1L00 recoil trackz from Scures #1
(po~NaBF),) and about 1000 trecks from Source #2 (Po=NaB¥}, + 2% BeFs) were measured by
Speck using the same critsria of acceptability as adopted in cur earlier measurements
of the fission spectrum203). The results have been plotied in onergy intervals and
corrected for goeometry and oross sectioa in the same manner sz the fission-neutron
measurements.

The results are plotted in Fig. 1. In order to compars the nock source with
the fisaibneneutron spectrum, the latest photoplate dete 1A-200 is included on the

seme greph. The spoctra have sll been normalized to equal areas.

Discussion

The average energy of mock Source #l (Po-NaBF),) 18 1.9 Mev while the addition
of the BeF2 to mock Source #2 raises the average emergy to ~2.2L; Mov. Source #2 was
originally designed to mock the date of LA-8L where the average energy of the fission
neutrons was supposed to be ~2.27 ¥ v. The later date given in LA~200 indicete that
the average f{ission-neutron snergy is samswhat higher {«2.6 Mov). Using the Po-~Be
spectrum reportad in LA-lll and the yield date from Robert:s mesasurement (CN-1190) wa
estimate that about L% BeF, addec to the NaBF), might give o botter mook up of the
LA=-200 data.

Some experimsntal checks on the present mock fission spactrum weasurements

are provided by Hanson's measurementah) of uy!?;} and Gr(28) for the nsutroans from

3) Richards, H. T.; LA=200

L) LAMS-193, Progress Report No. 5 of Research Division, and private communication.
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those two mock fission sources. Table I lists the rosults of his messurements and also

the &y as computeds) from the present spectra.

TABLE I
. o TE(eB)
5 (28) 5p(25) op(25)
Computed Computed i
frem Measured from ¥easured Heasured
Specirum | by Eaneon Spectrum { by Hanson Computed : by Hanson
Mook
Fisasion #1 .288 .28 1.346 1.32 214 .21
Mock
Fission #2 036 .31 1.333 1.32 0259 .23

The computed and measur 1 values are in gurprisingly good sgresmeant espaci-
ally since & similar comparisocn o computed and measured walues for the 25 fission
spactrun (8ee LA=-200) seem to ind oate that the photoplate spectrum gave more high-

energy neutrona than could bs acc unted for from the experimental Gp.

5) Private comnunioation = C. Righman
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