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' Abstract )

The 'fiés;tion cross sections of '5252 a.nd‘Uzz55 have been
measured relative to U2:’>8 for 14 Mev neutrons. The absolute
oross sections were determined to bs O, 242 '*' O 020 barn for

™2%2 ana 1.63 £0.12, assuning a value of 0.846 + 0.051 for

U238 . _ .
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Preliminary Results on the Fission Cross Sectiona

of 232 and y235 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 Los Alamos electrostatic generator., It is the pﬁrpose
of this rsport to present some preliminary results obtained for
the fission cross seéﬁions of Th232 and UR35 1n the 14 Mev n;utron |
energy range. | |

Once the absolute fission cross section has been estab-
lished for some material at a givenlneutron enebgy, the extension
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 stoms 1nvolved, and of course, the known cross section of one

of the materials,

Method

Tpe device chosen for comparing the fission properties
of Th232 gnd U35 with U38 was a flat fo1l fission chamber, the
essentlal features of which are shown in Pig. 1. Four foils ééch
of U238 and Th232(or U235) were‘assembled in an array such that

the same average nqunpp"equgure per fissiona le atom qbtainéd

m;x;kssmﬁn
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for both types of foils. The aotive material

. Foi i
tween stainless steel rings and held approx?gitgi

nected for electron collection and the resulting fis

vl
L SR YR
were amplified by model 100 amplifiers. The chamber was:gi_

with argon to a pressure of 100 1lbs, per 8quare 1nch¢

was lined with 15 mil ‘ecadmium to minimize fissions'Iﬁ

.vw V7

to thermal neutrons.

of 14 Mev neutrons obtainable from the broad 200 kev”

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

pressure of target gas were adiusted 80 that tbe beam w

stopped in the target gas. Due to the high total cgﬁg

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

of the resonanoe ong kas sane approximately sphericai s
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nearly monoergic high energy neutrons. With the targéf oper-
ating in this manner, total neutron fluxes of the order of
5 x 108 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 portions of trhe blas curves.

The active material contained in each type of foil

was as follows:

Type of Foil Mass of Active Materilal Contamination
g238 7.636 mg 25 to extent of 1/30,000
Th232 74562 0 eeems
y235 2,702

Cross Section of Th232 for 14 Mev Neutrons

In this experiment an almost equal number of atoms of

238

Th232 and U

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
2 .
7228 17,369 1.046 x 1019
TH252 5,039 1.973 x 1032
The ratio of cross sections is therefore:
g Q 19
238 17,369 1.973 x 10
Ao = - T 3.50 o7
g Th232 .? "0239:. s e3e .1.0 Q46 x 1019 - . -

° )
e® sot 000 oo

so0 .0 _ 99

M .
o: i'
. .
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28 to extent of 0,792 mg
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=ﬂ:§ ) ’ Since the cross section for U238 at 14 Mev 1a
o ~ o.e46% 0,051 bams, we got for Th232
S | . - Th252 = oO. 242 + 0.020 barns.
e L. 235
sy Qg#as Section,of U for 14 Mev Neutrons
255, " The throium foilg were replaced by U?35 £031s and
ringd oo
o several exposures made, the results of which are in the following
o ‘table: » _
- - Fiss%ggs Fiaségéé Tims Ratio of Distance ° U238/° 285
S in U in U= for Figg%ong Foils to
P ng!ﬂ _ Foils Run /U Target
. " 20,687 16,50'7_- 162 m 0.7990 16 em 0.521
e ‘ ’1521i3 i'”“é‘seé'"*';1;4-,"0.7600 T 2876 6.546
8,81 5,380 meemn "o. 7800 28 om 0.519
;{;' :i;. :f_ ‘3; ,A‘pgckground run was made with the tritium in the
f?f:.' target being raplaced by hydrogen, other thlngs being the same,
AT 7 Tthis gave, . | .
Pissions Fissions Time for Run
in U238 in ()%35 ,
Folls Folls
/i_ - 229_ \”‘!_- 195 N 12 minutes
;A%- Applying this co%rection to. the first run in the above table,
Ef?" ;; the ratig or fission cross sections beoomes.
:;:;i.;,. . PN ) ‘ c - --'_ ;"4'.? ‘- - . (. ,_ D . . . - ’, '_"’, . . Ce et s
A 5U238/° U235 o, 520 * 0,005 ’
%ét? o and the absolute oross sgcﬁion or U235 fOr 14 Mev neutrons be-
CTE- e S o C s . ) -
A comes " 1wu . 7'ff R , . : s
. 1:..e§s.:;.9.12 barns.
[ .o 9 [ 2}
et i ey
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Since the U°°° foils contained an appreciable quantity

of U238’ the calculation of the cross section ratio was slight-

1y more‘involved than for the Th232 foils. The ratioc was ob-
tained from tﬁe formula:

1 g 1 g
Cy235/Cy238 = Niess °y238 T Niazs ¢ 235

NU238 °,238

where

235

CU235 = number of fission counts from U foils,

C 238 = number of fission counts from UZ°® rfoils,

y238.

NU238 = number of atoma on USS8 feils,

Nj238 = number of U238 gtoms on UR3S foils,

235

number of U atoms on U<3S foils,

Nj235

In view of the large number of fissions observed the
statistical errors for the fission cross section ratios were
negligible. The most likely sources of errorswould seem to be
due to possible incorrect settings of the discriminator bias
voltages and to fission in U°°° -due to epithermai neutrons.
Furthef experiments wlll be necessary to determine the magnitude
of these effects.

Rgferenceg

G. A. Jarvis, LAMS-777,.

2
R.' F. Tasohek’ LAMS-6620
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