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ABSTRACT

From mass-spestrographic date on irradiated samples of emriched material.
the capture oross seoticn of U-239 has been dotermined ia terms of Deutsoh's
irradiation measurements, The data obtained give Jj = 101 T Gx 10’2‘ emeo which
gives a value of 0,186 # 0.008 for oo An irdopendent mass-spactregraphioc mabhﬁd
imvolving meesurement of U=226 oreation and U=235 depletien gives a value ofo( *

00183 - 0,006, correspomding to 0. © 99 + 4 x 10°a‘ ane Agroement ‘between rosults
obtained by the two methods is satisfactory.
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CAPTURE CROSS SECTION OF U-23% FOR PILE NEUTRONS

INTRODUCTION

Several samples of emriched materials have beer irradiated in the
Clintaon le% Henford piles for varying lengths of time, Mass~spectrographic
meagurenents on the resulting material have emsbled the writera to determine a
value for the capture cross scotion of 2595 for two samples for which the ir-
radiatioa was determined by Deutsch and to dstermine™® = 9r/% by mass<speotro=

graphic measuremonts alone.

EXPERIMENTAL RESULTS

The mags spectra obtained for the originel material and for four
irradiated samples are shown in Figs. ), 2, 3, 4, and 5, respecstively, The
material used in each cass was uramium hexaflouride, and the Ui'g' ions formed
by elestromic bombardment wore studied, It will be moted that for each irrad-
ioted smmple a peak was observed ai mass positiem 331 vhich cam be attributed
to U=-236 formed by meutrom capture by U-235. Im every case thig peak is suf-
ficiently well resolved for accurats abundance messurements.

The values obtained for relative abundances are givem im Table I,
These numbors given sre ratios of numbers of atome in every csses These values
are qualitatively in agresment with what would bo expectsd fer imcreasing ir-
redistion except for the ratio U-238/U-235 for sample CW-2, This sample was
Qppa.ront#ly contaminated with mormel urenium before reaching this laboratorys

this contamination was suffioient to affeoct ratios imvolving U-238 quite seriously.
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OEIERMTAATION OF ~ o IN TERMS OF IRRADIATION MEASUREMENTS

values cf tha capture oross section? r oan be determined frem the

rotatioaship

R4 T Hpg - mrt o Vo
-nere §,. and N?‘; azre the mumiters of U=236 and Y-235 atems respoctively crd

(asi) i3 $he irradistica. Tae ratio Haﬂ;'!wﬁé was dotermined mess spectrograph-

icelly and rvi wgs deterninoed by Deutsch by the meihod descrided im Report I& - 201

“he vataes of P obteined are given in Teble IX, The unceortainties indicatsd iz

‘ne za e wre bagsed on ndded mean doviations, The probsblc errors ars scmsvwhat

emgiiey. The best wvalue obtained forX by this mothod is®= (o186 F 0.008; this

wieobabaia error does not laockude uncertainties inv:,’( » VWaich is ogsuned to be
2, 2+

S0 x 1) Tem o

ARPFRM GIAYION OFO( FROG). ASS SPECTROCRAPHIC DATA

e e

e o

o quantity A is defined as the ratic r‘/b;: +» For a ssmple which has
4

.
o

uvaen sunijestaa to A givea irradiation this quaatity can be sxprozsed as follows

!:'.X‘ G 8')6

Sy T T

here .4‘3’,: 16 The numberfilcaﬁé atoma crested duriag irradiaties and AN25 rep-
saents the aumber of T=235 atoms destroyed by f?.ssiou and rediatiom cepturse.
sa2itte Chio chamge ia the oumber of U=238 stoms durine irradiatice is Bmll tra

coMRLyeeeg ko, and Aﬁ,q can oe referred to NZS in making rdundance measuranenisg
&
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TABLE II

Crosa Seoctions Based (n Irradiation Date

Sazmple N5 avt Capture Crosg ol a g‘i'/a; »

273 meutrons/on® Seotion T o o
Climton 3800350  2,59%0.13 z 10°° 101¥6 x 1591* 0.187% 0,012
CH =1

LuT0  2).5%0a5 20079 0.185% 0,017

_ Average - 3011 8 x 102  0.186%0.015

* 07 i3 masumed to be 5Lo x lﬁa*cma
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Where the subscripts 0 g.nd f_ refer to abundance me@.auramentg on the
origimal and irradiated materials, respectively. In makimg the oaloulation eof
ol a small correotiom was made for change in the number of U-278 atcms during‘
‘irradietion; the oross scction assumed for destructioa of U-248 was 8 x loua"cnao
The value obtained for o from measurements om ssmple OW-3 amd the original
mtorial was 0,183 +0.006. This value is im sxcelloent agreement with the value
obtained from irradiatiom measurements. Takimg 0;- s 540 x lomehem2° This
value of.o{gi.vo dr = g9+l x 10"Zen®. _

A fur‘chér reugh check on these momsurements can be made by referring
826 snd AN25 to 32)4. The nlug obtained by this method cannot be determinsd
with great accuracy since greater experimentel difficulties ar'e excountered im
making abundance messurements in terms of the rare isotope U-23%L and sirce the
capture and fission croas~sections or U=234 ars not well knows: The wvalue of

o obtained from measurements made on samples CW-2 and CRe3 was 0.225 ‘l_' 0.0L5,

This value ia in rough agreement with the values obtainsd by other mothods.

Sumary

Values of X have been determined (1 by a method involving mass-
gpcotrographic measurexents of 326/“25 ond measurements of irradiation and (2

- ;. a
by @ method imvolving mass-speotrographio measurementas of ]26/"28 and '25/'289
The first method gives 0,186 "_I:0.00B for a( 3 the secomd method gives 0,183 -4

0,006 for of ,
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TABLE I

Isotopic Abundances For Irradiated Samples

e

Sample g s V¥z5/¥2 RS Hygflipg 85 N/
original =0 0,541 + 04001 170.0 + 1.3
Clinten 3800 # 50 0.545 + 0.008 170 + 10

oF = 1 Lk + 10 0555 00005 263 + 10

W =2 60.;5 _1_-1;6 1.608 _1_'-0;008* i) _-!_’1.0
oW =3 1o5 4 043 0,625 1 001 — 15006 1 ok

Seupls contaminated before reeching this laboratory.
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