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of '312_52 v,a.n.d-jUzs5 have been

measured relative to U238 for 14 Mev neutrons, The absolute

cross sections were determined to bs 0,242 * 0,020 barn for

T™h232 ana 1.63 *0.12, assuming a value of.0.846

ye38,
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Preliminary Results on the Fission Cross Sectiond
of 232 ana U2%5 for 14 Mev Neutrons

Introduction

The absolute fission cross section of U238 for neutrons
in the 13 to 18 Mev range has recently been measuredl, using the
fast neutrons from the ‘I‘(D,n)He4 source operating in conjunction
with the Lés Alamos electrostatic generator. It is the pﬁrpose
of this report to present some preliminary results obtained for
the filssion cross seéﬁions of Th232 and UR35 in the 14 Mev néutron |
energy range.

Once the absolute fission oross section has been estab-
lished for some material at a givenlneutron enérgy, the exbeqsion
of fission measurements to other materials can most easily be done
by using a comparison method wherein atéms of the two materiéls'afe.
exposed to the same neutron flux under.identical conditions of
geometry, etc., so that the unknown cross: section depends primarily
on the relative number of fissions observed, the relative number
of atoms 1nv01ved, and of course, the known cross section of one
of the materials,

Method

The device chosen for comparing the fission properties

of Th232 and U235 with U238 was a flat foil fission chamber, the

essential features of which are shown in Pig. 1. Four foils ééch

of U238 4n4 ™h232(op U%5%) were assembled in an array such that

the same average nqur p“equgure per fissiona le atom obtainod
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for both types of foils. The aotive mater;al

tween stainless stpel rings and he
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nected for electron collection and the resulting fiﬁ

were amplified by model 100 amplifiers. The chamber was:gi_

with argon to a pressure of 100 lbs, psr 8quare 1ncn*w
was lined with 15 mil ‘cadmium to minimize fissions'Iﬁ

to thermal neutrons,

of 14 Mev neutrons obtainable from th? broad 200 kevﬁ

the T(D,n)He reaction. To do this the deuteron bedﬁr ner

pressure of target gas were adiusted 80 thab the beam ya

stopped in the target gas. Due to the high total

- ,:tw...;

(around 5 barns) of the T(D n)He4 reaction in the

g
of th.e rﬂsonanoe {Em? og‘as oarg atpproximately spheric&i s
'.':A"'i""’: AR L ls'~ ¥
A - uf\ S KFSHI
T UAPPROVED EC :.PIJF;i [ & REEASE ™




APPROVED FOR PUBLI C RELEASE

fONRLASIEY

TR

nearly monoergic high energy neutrons. With the targ;f opers-
ating in this manner, total neutron fluxes of the order of
5 x 10° per second were readlly obtained.

Before each experiment was started, iIntegral blas
curves were taken for both fission pulse collection systems
and care was taken to set the discriminator blas settings to
corresponding points on the flat poprtions of the bias curves.

The active materiasl contained in each type of foll

was a8 follows:

Type of Foil Mass of Active Materigl Contamination
g<o8 7.636 mg 25 to extent of 1/30,000
The32 7.562 0 eeeee
Uedd 2,702 28 to extent of 0.792 mg

Cross Section of Th252 for 14 Mev Neutrons

In this experiment an almost equal number of atoms of

Thgsz and U238 were exposed to the high flux of 14 Mev neutrons

for a period of about one hour. The following results were ob-

tained:
Type of Foil Number of Fissions Number of Atoms
228 17,369 1.046 x 1019
252 5,039 1.973 x 10°°
The ratio of cross sections 1s therefore:
‘4238 _ 17,369 1.973 x 101°

SmR32  BM0B%.
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iﬂﬁ? _ ' Since the cross section for U238 at 14 Mev 1a
e, - o0.e46k 0,051 bams, we get for Th232
e , . S Th232 = O. 242 + 0.020 barns.
R . 235
Iy _Qg#as Section,of U for 14 Mev Neutrons
255’ - The throium follg were replaced by U235 fo11s and
ringd .
) sevebal exposures made, the results of which are in the following

o table. » '

Fiss%ggs Fiaségéé Tims Ratlo of  Distande © U238/° 235
- in U in U~ for Figg%ong Foils to

Eg.i,;g ~ Folls Run_ /U258 Target
L. 720, 66'7 : 16,50'7‘h 152 m 0. 7990 10 cm 0.521

: B, 11:5 "’."é‘,f:"séé' "-"-';--( 0.7600 287 0:546

- .8,817 " 5,589  =-w-- 0.7800 28 om 0.519
;fJ' :7;, :f_ 1_;.,A bgckground rgggﬁgs made with the tritium in the
f%f"' target being raplaced by hydrogen, other thlngs being the same,
GETTLT T Tthils gave, ' ' V
. FPissions Fissions Time for Run
in U238 in 1_1%35 ,
Foils Foils

o 229 . 105 12 minutes

;£§5:~ s Applying this co%rection to. the first run in _the above table,

ff the ratic or fission oross sections beoomes.
g e s “u238/° v235 020 *o.005
§£'9 ) o and the absolute oross sgcﬁion or U235 for 14 Mev neutrons be-
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Since the Ug:55 foills contained an appreciablé\Quantity
of U238’ the calculation of the cross section ratio was slight-
ly more‘involved than for the Th232 folls. The ratio was ob-

tained from t%e formula:

t ] 1 [o]
C235/Cy238 = Nyese °u238 T Njoss ¢ 235

o
NU258 7238
where

CU235 = number of fission counts from U255 folls,

number of fission counts from U8 foils,
of U238.

c
ye38

number atoms ofi U2°8 foils,

N,238

N}238 = number of U®38 atoms on U235 rot1s,

2356

N : U235 g
oz5 = number of U atoms on foils,

U

In view of the large number of fissions observed the
statistical errors for the fisslon cross section ratios were
negligible. The most likely sources of errorswould seem to be
due to possible incorrect settings of the discriminator bias
volteges and to fission in U235'due to epithermai neutrons.,
Furthef experiments will be necessary to determine the magnitude
of these effects,
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