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SPONTANEOUS- FISSION NEUTRONS UNCLASSIFIED =

OF CALIFORNIUM-252 AND CURIUM-244
wonald A, Hicks, John Ise, Jr., and Robert V. Pyle

Radiation Labaratary. Department of Physics
Umversity of California, Berkeley, California

- Mazch 14, 1988

- Furihe :¥ measurements of the wultiplicities of prompt neutrens {rom

252 244

the 'spon‘taneoua fission of Cf*°“ and Crp' have been made in a lar ge cadmium-

- levaded scintillator, 1 The electronics have been imnroved and more cadmium

“has heen added. The moderated neutrons arenow captured with a mean lifo of

10':nivrése¢onda and the pulses are pkotographcd from an oscilloscope sweep

- 20 microseconds long. Using tha average number of neutrons psr spontansous

252 - 2

" fisatcn of C£5 “, v = 3,83 20,15 {probable errery shown mraugnout). % e found

the efficiency for detecting one neutron to be ¢ = 6,772 4 0,034, The ratio
. 2BZ 244 S = . 244 _
vCET v Cm = 1.35 # 0,01 has been obtained, giving v Cm = 2,62 £0.11,
244 -5 50 20,12, |
If Fin} is the observed rrul tzp;ir ity distributmn, .the irue distribmwn,
P(v), is obtained from . ' )

Hzggxns et al. have measured v (.zu«

P(?) = & TRX Fin) —r(""‘”y (i S

nsy

The observed numbers of {issions of each nuciidc_'giv‘mg v neutrons
are shown ix Table I, Ales given are the value of Ply) (normalized eo that

P{v) = 1) obtained after f:orre«*tmg t}ze data for backgrounds of O. 0052 and

& 252 244

and Cm respactively.

Table I. Cbserved and trus (calculateq) neutron’ multiphcity distributions £ bﬂgn
16, 200 spontanesus {issions of Cravd? and 14, 749 gprutancous hsamns of ¢

x

4 5 T 7

o

v 0 1 2

Cm Z 44

Observed 999 4259 5814 3750 1174 188 16

: )

Cm2%  0.010 0.136 0.318 0.339 0.158 0.035 0.004

Plv) +0.005 50,022 +0.C1E +0.016 0. 220 40.006 20,001

of252 | .

Obgerved 312 1922 4216 4612 2648 836 170 29 4

Cf252 0.001 0.035 0,150 0.315 0.308 0.143 0.038 0.008 0,002

B{v) +0,002 £0.012 20,028 +0.02Z1 +0,022 #0.021 +G,C08 4£0.002 +0,001

'
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| . . 244 252
The normalized value of ¥{n) and P{v} for Cm" "~ and Cf"~" are shown
in Fig. 1 and Fig. 2.
™ N - 240
e porerage number of neutrona from ths spontansous f q%fm uf u :
4,5,6
hao b coeasurad at Tos Alarone, 7

of Cf<>* {3925 fiegions) and Pna“m

2dd -
and Cm“ "7 used abave {2 detarmine the efficiency are too low. Based ox the .
W far Pu” *O.,

Przliminary results from a conursarison

{4610 ﬁxm_icns) indicate that the v's for © (252

, 52
with a statistical 2rror of 5 percent given, we ohtain v sz - =

244 3.01 £ 0,1, Qur efficiency for newiron detection

4.0% 2. 14 and ¥ Cmo
«n1ld be reduced to ¢ = 0,671 + (.023 and the calculated points of the mvﬂtin‘.{city
distrihutions shifted toward higher rultiplicities, The mc!tzr}‘,mty distributions
based on e = 0,47) are given in Table II. Measurements ccm.c:«“nm&-thig dis-
crepancy ave contioing, | |

o

Table 1. Cfuc atzd neutron multiplicity distributions based on ¢ = 0. 671.

et s s A bt ok e ot esba aims S % A n = smebe dmes ame 48 ammtnl dn 1o bmcrera et o n e e <

- 244 |
Ply) ~0:004 0. 07& #0.247 +0.382 40. 233 40.062 +0. 010

2 52 h S e e S ST e, e e i e e 4 e ey o i et e &
ct

-0, 00 0. 008 +0. 060 +0. 144 +0.372 0. 225 0,073 +0. 014 +0.007

/| v}
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“Ee . UCRL-2616
LEGENDS FOR FIGURES

Fig. 1 Neutron number distributien arising fron. the spontanecus fissien of
' Curium-244, Probabis errors ars showao.
Fig. 2 Neutron number distribption arising from the spontaneous fission of

Californium-«23<, Probable errors are shown.




_ RELATIVE NUMBER OF FISSIONS (NORMALIZED)

R - | UCRL-2916

|1 cacutateD

- |1 “TRUE"SPECTRUM

1 | EXPERIMENTALLY

l ]l |= OBSERVED . .
¥ | | . SPECTRUM

S 'i" '2__’_3; 4 5 6 7

23134~



| R ELATIVE NU MB ER oF .‘Fls"_s"'lfoN_'sf_‘ (N()RM AjL.l'z"E‘D ) o

Coese UCRL-2916

B i CALCULATED

- | EXPERIMENTALLY
T 7 |= OBSERVED
% L | SPECTRUM

. 'NUMBER OF NEUTRONS PER FISSION

4 5 6 17 8

R Fig. &

23135-] .

“TRUE" SPECTRUM|





