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ABSTRACT

Sasapleaof Pa
231, ~232, *= 237

S and Np show apparent slowdaeutroa’fission

-24 -24
aross 8cmticm8 of 0.09 x 10 -% 1“9 x 10 -24 2$ 000007 x 10 s and C).1Ox 10 ml 9

respectively. Them arose see+iom are re;ardml as upper limits, ?Aathe observed

sh+w-mcmtrms fission effeets SOUht be due to illtpU1’itiOBO
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tHBRUAL NEUTRON FISSION IN 1%231, Th232, U=4, and Rp 2370

In ●rder to cheo!csamples @f F?a
231 232, ~234 23’7

, Th and Np for possible

plutonium or mormal uranium eontami.nationwhich might have an effest OB the 8pon.

tanoaus fission rate observed iQ the samples, it was .deoidedta look fer fis8iona

ia the samples when they were plaoed in a very strong thermal.=-aeutronflux, TIMo

observed thcrnal-aeutron fission rates made it possible to plaoe upper linits w

the ther~l-aeutrou fission ores8 seotioae of the substances atudiodo

Each 8ample was prepared as a thin film on platinum and oom.paredwith a

2’35
thin foil of nermal uranium sc+ntaining304 ~iarograns of U e The oomparisou shamber

wa8 an argoa-fillsd flat oylindrioal staol ohamber in which the samples were mounted
back ts
bax QR a oeutral electrode at a potential ef abeut -600 volts. Colloeting electrodes
h

apposite each sample and about 1 em dista~t from the oextral electreda.were eonnested

te twin Iimar amplifiers and eountiag oirouits. The ohamber was plaod in the gra&.

ite oelumm of the water boiler at (3nogaat a peint at which the oadaiun ratis for the

normal uranium sample was several thousaad~ With the bailer operating at about 1 EN.

fission cxnuutimgrates ●f 15,000 to 20,000 counts per minute were ebsorvad for the

nermal uranium sample. In every oaaparisoa, eadaium 8hielding warafeumd to eliminate

the fissions observed in the substaziasbeing compared with uraalumo

sample ‘1) ef490fioregrans -smasked eetkatabout 25misregrams wereext

‘fhiswas neeesaary im order to reduoe the alpha aativitybaekgroumd ia the

Observed counting rates were 15,500 o/m far 304 uicxregrams

231 ●

e/a fer 26 miorwgrams *f Pa ~

Assuming a thernal-aeutron oross sectiea @f 542 x 10=-24S=2

i-’ apparent thermal-neutron oross seotion of Pa231 q -24 -Z
tu

is froa these data 0~092 x 10 ~

*

l==
This 5,sconsidered as an upper limit, 8iuoe about 096 micnwgrams of nsrmal uranium

oemtamtnation cm ‘~

(1) The material-used was obtained fro\aDr. Agrusa=. -=~-
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232
A sample of 2770 micrograms @f Th

tww runs) of about 15 o/R against ar average

mioregraas of 25S giving an apparewt ther~l

#4
.=2 for Th232~ Agaia, thiG is an upper

showed an average eouutlng rate (for

eeumting rato of 15~000 e/n for 3.4

aeutrou cross seotien of 0.00068 x

limit, since O.S miarograns of xeraal

uranium eonte.minationatnald produce the ebuerved effeet~

*234
s

234
“Thou sample @f about 10 d.oregrams effactive weight was obtained on loan

i’romDr. Latimer in Bcrkelayo !l?honaterial w-as proparod by extraetioa”of UXl from

uranium anu subsequent
!
- dewy of this subst!inoe~

The U234 sample showed a aountiag reto *f 170~15 e/m against 16,800 s/m for

t 3.4 micrograms @f 25, oorrosponding to .aslow aeutroa fission oross.seetiem of

1.9 x 10-24 em2.for U2340 It is eonsidared unlikely that 5 mieregram ●f mermal
b

uraaiua oo~taminatio=~which PJOUM be necessary to produoo the observed fissioa rate,

are present in the sample.

Lineaberger(2) -24reports au apparent slow-neutron 0s0ss seatien of 2.1 x 10

or!%2 fer $34 , based on slow $mutrom irradiation ef the same 8ample, but assuming a

weight of 13 micrograms. A figure @f’10 miarogranasfer the effeetive weight a)fthe

sample is probably mere aacurate~ this wIDuldbrimg his rep~rted erees seetieu to

2.7x 10-24 ‘ ‘QIE20 (lensiderimg tlao rather large probable error due to oouathg statistic

present iu this moasurenent, and tho appreciable but somewhat smaller similar uncert.

ainty in the preseat acasuremnt~ the agreement is reasonable.

237Np ~
UNCLA’c[Flgf)

‘&afirst.fissioxaoross seeti.onrun was made with A =ample3 ef 1040 mierograaa

237
9f I!Jp 0 This samplo showed a fission counting rate of 950 ~ 50 t?/magainst 16,100

=--A-++CSQtedwere SUppliGd by the Hetallurgioal babcrakory in Chie~goO

—
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e/isfer 3.4 micrograms of 250 Alpha ranga malysis of the san@e, using a variablo

pressure differential range &amber, showed that 0.2 o/o of the”alpha autivity was

dUQI to 4!3,so that 0.002 e/o of’the swaplo (by weight) was 49. The 49 contamiman~

aeoc+untedfor about 125 o/n ef the ob$srvad 950 e/so The resultimg slow ueutron

-24
Pission cress seotion for 37 is 0.096 x 10 0n20

A soeozidsample Qf about the same weight shewed an apparent fsre88seetion of

about 004 x 10-24 em2~ W range analysis was aado OR this sarapb.

I

It was decided to purify the first samplo fsr uraaiwa and plutonium i= order

to establish if possible whether the themal neutrom fission effeot was real. A dos==

oription of the purification procedure followss

‘Whileit is very probable that the chemi~al procedures
(4) usually eaployed

in the separation of the elememts uranium, neptunium, and plutonium would afford

a good purification of neptunium with respeet te UramiUR and plutonium it maa 6oa-

siderod very desirable to have a positive proef of the extcxrbto which the uranium

238
and plutonium had been removed frm the neptunium For tlnispurpose Pu and #32

were used as traeere for plutonium and uranium, respectivoly~ using al@a range

upparatu~ to follow the individual aotivitios.

A solution 1 al iR volume and 1 N im -, ocn.ataiaing

237of Np in tha 4+ state, 184,000 alpha disintegrations por

238
states 73Ss000 alpha dis”htegratiozw per mdxmte ef I% in

approximately 0.6 mg

mint.re *f IJ232in the d’

the 4 state, aad app-
4-

roxhately O.l mg of U
+++

was prepared. Tie LA* sad Np4 wero precipitated

with E ?, carryixg with th?~ the pluteniumo The precipitate was washed with a M

HF- HN03 ~ixturO and kramaf’erreelto a

cl 040 The residue was taken up in a 1

&
was boiled off and the lip ~s oxidised

platimua dish, where it was fl,med tith H

M H2S04 solutiou ooataiuimg S02Y The S02

=+-
+0 l?p~ by addimg ensugh K Br 03 to make *k@
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finsl solutiari0s1 M in K Br ~.j ‘theoxidation(2) was carried out over a p“eriod

of ten minutes at room temperaturoo The J.AF3wm,sthen precipitated with H F,

237
carrying with it the plutonium. The supernatantcontaining the Np and K Br ~

was evaporated to dryness and redueod with an Hz S03 solutione The residue was

++4”
trnkenUp in 1 ~ ~~ $Wld 3 ~ ●f f% were added. The Pd+was preoipitatad with

N H4 O H, carrying with it praatieally all of the Np~

from the Fe by an ether extraetima of aa approximately
+

Fe . and Np4 .

The fiaal Np plate was prepared by Da Eufferd of

The Zipwws then separated

6 N HGl solution of tho

nique~ It was found to eonte.inonly about 2Smierograms ef N~2370 Comparison with

the uraniun saaple showed m apparcmt slew neutron fission cross ~eetioa of ubout

(3.27x 10-24 0B2 for the Np
237

~ which is higher than the apparent oross sestioa as

observed before pukifieation.

Alpha ran~e analysis of the f’inalsample showed that more thaa 1/3 of the

initial percentage of Pu
238

and honoe ef the iuitial plutm.i.uaperaemtago remained

~ho ~232
after the purifioaticm. alpha activity, if any, was masked by tho FU238

itetivity;it is anly possible to Gay that the uranium purification fader was at

least 4 and

The

fissionable

prebably many ti.mosbetter.

higher +pparent cross sectiom fer the purified sample is probably due ‘te

oo~tatiaetioa introduced at some stage in the purification er final

=?
*

latin~. The U232 was shcaked fer thermal fission befare being added to the lJp237,

~and the data obtained show that its contribution ts the ebservod fissiom im the lip237

~ sampla-nnat begreater thaaaba.t 10o/o, andispre~ably muehless~ Mtawathorm

T
neutron irradiation of’tho fi238 (G)

indicate that it ehould be responsible i%r
●

G
. ~ ab@ut10 o/oofthe ebserved effeok, andaoorre@tion forthismsmde~ Ofaeuree,
r: Q

.

the possibility at’49 contamination @f *ha PU238 submquen’t to this irradiation 8Xi8t1

It would be of considerable interest to perform a more thorough purifies’tioa
.

237
on a larger amount of Np and to make a batter determination of its t~-aeutron
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(6). this datum, together with.datafission cwess seo%ien~ Ae suggested by Segm

on the photo-fission threshold and the thcmaal-neutron capture oross aawtioas would

=ake possible an approximate e~loulation of the transparency (and ultimately of the

wid%h”).of the fissiom barrier at a known distanoe of a few hundred Kev below the

top of the barrier. A similar calculation is possible fer Pa231.

(5) A.adersonand Sugarman, LA366=
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