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ABSTRACT
232 234 237 '
251, Th 5 s U » and Np show apparent slow-nsutren’ fission
2

Ssmples of Fa
<24 1.0 x 10", and 0,10 x 10°2% em?,

eross seoctions of 0,09 x 10°24, 00,0007 x 10
respectively, These aross sestions are regzearded as upper limits, as the ebserved
slow-neutren fission effeets sould bas due te impuritios,

ﬂu

|

il

393380
Hilians

0330 04
(

Il

LOS ALAMOS

HIRAE

~ UNCLASSIFIED

APPROVED FOR PUBLI C RELEASE




APPROVED FOR PUBLI C RELEASE

Y . Twrr 1Ly

“’3"

THERMAL NEUTRON FISSION IR Pa251’ Thasz, U234 and Np 237

o

2 ¥
In erder to chedk sawmples af Pazal. Th 32. 0234 and szs? for pessible

plutonium or mermal uranium eontamination whieh might have an effest om the spon-
tanoous fission rate ebserved im the samples, it was deoided to loek fer fissions

in the samples whem they were placed inrn & very stroag thermsal-meutrom flux, The
observed thermal-meutron fission rates made it possible to plece upper limits en

the thermelemeutren fission cress ssetiors of the substanees studied,

Each sample wes prepared &3 a thin film on platinum and compared with a

thin feoil of normal uranium sentaining 3.4 mierograms ef 02350 Ths cemparisem shamber
was an argon-filled flat oylindrical steol chamber in whieh the samples were mounted
:?;:;t:n & ceutral electirode at a potential eof about 600 volts. Cellesting elestredes
oppesite each sample amd about 1 ea distapt from the scemtral electrode were conneeted
te twin lincar emplifiers and counting oirouits. The chamber was placed in the grapk.

ite eelumn of the water boiler at Omegw at a poinmt @t which the cadmium ratie for the
norzal uraniue sample was several thousamd. With the beiler eperating at about 1 EW,
figsion counting ratss ef 15,000 te 20,000 esounts per minute wore obsorved fer the
noraal uranlum seample, In every somparisomn, eadmium shielding was feund to eliminate
the {issions ebserved in the substanes being sompared with uranium,

Pa2.’.’:1 .

A gample (1) of 430 mioregrams was masked se that atout 25 misregrams were ex..

ﬁ‘==posed° This was necessery im erder to reduce the alpha activity baskzroumd iam the

iy
« =, chamber, Observed eounting rates were 15,500 o/ﬁ for 3.4 wnieregrams of 25 againsgt
L.Lk .

' 231 *

~,

about 19 e/a fer 25 miorograms of Fa

Assuming & thermal-acutron creossz section of 542 z 10’24 caz for 25, the
~

apparemt thermsl-neutron croess seotior of Pazsl is froa these data 0.092 x 15?4 20

Uherass

This is considered as am upper limit, since about 0.6 microgrems of nereal urenium

sentamination eculd PRPS
(1) The material used'was obtainod from Dr. Avruas,
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A sapple of 2770 miorograms ef Thazz shovad an average eounting rate (fer
two ruas) of about 15 o/h againgt arc average csumting rate of 186,000 e/m for 3.4
micregrams of 25, giving ar apparent thermal meutrom eress sectien ef 0.00068 x
1524 on® for Th252a Agein, this is an upper limit, since 0.5 mleregramas of mermal
uranius sontemination could produce the observed effest,

U234’

. 234
Thoe U sample of about 10 aicregrams effsctive weight was obtained om lean
from Dr. Iatimer in Berkeley, The material was preparod by extraetion of X, from
uranium sndé subsequent F- decay of this substanece,
234 ' +16 .

The T sample showed a sounting rate ef 170~ e/h ageinst 16,800 e/h fer
3.4 microgrens of 25, corrosponding to & slow neutrom flsslon oross.sestiem ef

-od 234
1,9 x 10 emz.for U 5 o It is eonsidered ualikely thet 5 mierograms ef mermel

uranive oontanination, whish weuld be necesssary to preduge the observed fissien rate,

are present im the sample,

Linonberger(z) repertes an apparent gloweneutron oress seetien of 2.1 x 10'24

2 34 :
on” for Uz s based on slow meutror irradistion ef the same sample, but assuming &
weizght of 13 mieregramsz. A figure of 10 miaeregrams fer the effective weight of the

sample is prebably mere accurate; this would brisg his reperted cress seetien te

-2¢ 2
2.7 x 10 ém . Censidering tho rather large probable errer due te gountirg statistie
present in this wmoasurement, anéd tho apprecisble but somewhat smaller similar unre:=rt-
ainty in the present mcasurement, the agrsement is reasonable.

BT, | UNCLATSIFIED

The first fission oross seetion run was wade with & sample5 sf 1040 aieregroms

of N9237° This samplo showed a lission eoumting rate of 950 + 50 o/ sgainst 15,100

(ZrIETIA0K

f-wactiegted wore supplisd by the Hetallurgiesl Laeberatory in Chieuge.
APPROVED FOR PUBLI C RELEASE .
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qﬁa for 3.4 miorograns of 25, Alpha range anslysis of the sample. using a variable
pressure éifferential range chawber, showed that 0.2 o/b of the alpha sstivity mas

due to 49, se that 0.002 o/o of the sample (by weizht) was 49, The 49 eontaminant

scoounted for about 125 c/m of the observed 950 e/n. The resultimg slow seutron

=24
fission eress seetion for 37 is 0,096 x 10 2 om?o

A soecond sample of about the same weight showed an apparont eress sectiom of

=24
sbout 0.4 x 10 2 o®, No range analysis was aede om this sanmple,

| It was decided to‘pufify the first samplo for ursnium and plutonium im order
to ostadblish if possible whether the thermal noutrom fission effeot was real, A des-
oription of the purifiesation procedure followss

While it is very probable that the chemieal pr&cednres(4) usually employed
in the separstion of the elements uranium, neptunium, and plutonium would afforé
@ Zood purification of nepturium with respecet te uremium and plutorium, it was esn~
sidered very desirable to have a positive proef of the extent to which the uranium
und plutonium had been romeved from the neptunium, For this purpose Puzss and 6232
wore used as trasers fer plutomium and uranium, respectively, using alpha renge
apperatus to feollow the imdividuanl astivities.
A selution 1 ml ir volume and 1 N in HNOz, containiag appreximately 0.6 mg

237 + '
of Np in the 4 state, 184,000 alpha disintegrations por wminture of %%2 51 the 67

gtate, 735,000 alpha disintegrations per mismute eof Pu258 in the 4 state, and app-
o+
|ad Hp* wars preciplteted

it :
rozimately 0.1 mg of = was prepared, The Iun
with H 7, carryimg with them the plutenium, The presipitate was washed with a 1N
HP - HNO.5 mixture and tramsferred te a platiwum dish, where it was fumed with H

ClL 04 The residue was taken up ins 1 N sto4 selution ocontaiminmg SO The S0y

27
6"' . e‘r
was bollod off and the Np” sms oxidized te Np' by addimg enough K Br 03 to make tho

(4) See Wahl and Seaborg, A 135 SS\H

C
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finel solution 0.1 M in K Br Oz. The oxidation(z) was ocarried out over a period

of ten minutes at room temperaturo. The laF; was then preeipitated with H F,

carrying with it the plutonium, The supernatant containing the Np237 wnd K Br Oy

wag ovaporated to dryness and redused with s’n HZ SQS solution., The residue was

A,

teken up in 1 ¥ HNO; and 3 ng eof Fe+¥f were added, The Fa™+ was proolipitated with

N Hy O H, carrying with it prastieally all of the Np. The Np wus then separated

from the Fe by anr ether extrastion of amr mpproximately 6 N HCl selution of the

Fo  and Np&+

| The fiual Np plate was preparsd by D, Bufford of Greup CHR-4 by the szapom tesch-
nique, It wes feund to eomteim orly about 285 mieregrams of N9237° Comparison with
the uranium sample showed san apparent slow meutron fission cross seetion ef about

0.27 x 10°24 onz for the Np237, which is higher than the apparent eross sestiom as

observed before purifieation,

. Alphs renge snalysis of the final sample showed that more than 1/3 of the
initial pereentege of PuZSB and hence ef the initial plutonlum porceataze remained
after the purifioation. The 0232 glpha astivity, if any, was masked by the Pu258
aetivity; 1t is only possible to way thet the uranium purification faster was at

lesst 4 and probubly many times botter,

The higher spparent eross sectiom fer the purified sample iz probably due te

figsionable contamimeation introdused at some stage in the purifieation er finml

232
&htif‘eﬁo The U™~ was ehecked for thermal fission befere being sdded to tho sza?
"
::ﬁand the data obtained show that its somtributiom to the observed fissioa in the Np23
G ' .
L—§ sampls eannot be greater them sbout 10 o/o, aumd is probably mueh less, Data on therm
= . 238 (5)

routron irradiation of the Pu indicate that it should be responsible fer

S

;E: about 10 0/0 of the observed effeat, and & correetion for this was made., Of seurse,

= the possibility of 49 contamination of the py?38 subsequent to this irradiation exist
It would bs of considerable interest to perforn & Qore thorough purificetion

APPREMED FOR PUBLI C RELEASE
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fission oress sestien. As suggested by Segre(s). this datum, together with date

or the photo-fission throeshold and the therssl-neutron cepture oross sestion, would
make pogsible an spproximate eslculation of the transparency (and ultimetely of ths

widfh ).of the fissiom barrier at a known distanee of & few hundred Kev belew the

231,

top of the barrier. A similar erloulation is possible for Pa

(6) Anderson and Sugarmen, LA 366.
(6) Sogre, Chapter V, Los Alamos Technieal Series.
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