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The oaptm’e cross soc%ion of gold, rhenium and ure.niumfor

240 Kev neutrons is masured. .Ve ob’=ir. @“u=0.730”24 ~lz, 0_Re~/35=

10210”24 om2, CY_Re~C7=1.310-24 m2 SUM ~@3) = 00165~0-24 ~2S On

the ‘basisof ~f(25)= 2.510-24 CUL2.
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The capture cross

neutrons have been neamxwd b::

-3’-

240 lWV !!EUTROYSOF

sections of sover~l

4!mRmm’----._———

alements for 240 Kev

usinq Yi-Ilephotoneat~’onsand detecting the

i~radioactiwlty fonmd in the samples irradiated.

EYPNKE!HITAL WTHOIY——

‘PM General e:qerirwntal procedure is a .rerysixrpleone:

the yttrium source is embedded in a cube of’be~j~llis~hwi.qj a 4 en

sideo This cube is put in contact with an enriohed U:anium Wflple Gf

known 25 content and the

chsrtx?rconnected vi.tha

cross section of 2.5@one

having iho

%

* care bein~

~eonetr:~of the 25 sample.

I!he25 sszlpleis then replaced by the subsimce to be studied,

taken that no changes are introduced in the ~coz~etry,and the new

&
. substance is irradiated ti s&hra%icxn* Afixnwqrds its bdx activiityis

measured. Obviously m have

in which 60 is the capture oross sect~on

G-~~ is tho fission cross section of 25,

of tilesu-!stanctunder i,nveski~ation$

,:?disintccrations

per unit t’mo in our smple, wf:idt contains ?1atoms and Rf s the fission

CO’WECTIO:!SLiiiyLmn——— —

-L! counkr man;:corrections we needed. ‘Neshall not desr.wiboall the obwlous

one~, like the correction for a finite time of irradiation. A .!w words aro

q. -.-—.. .“~ -..—_’=
~~—----”~- —-——-----
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\ in order= havmm r$ on some other corrections, such as the estimate of the

counter efficiency, and the self-absorptionof’the sample and the coun+xx’-

L ‘,
window absorption. Our counters have a flat mica window of about 3rng\cm2

-M:iclzwssand 2 cm diameter. Tha sample is located at a fixed position a

fewnillimeters under the window and avwi#led sample of U308 is occwi.onal~y

~oco~ed in the SaSW poSiti.Ox10 ‘NLL IJ3C.)8,which weighs about 15 mC, iS

spread on a thin nica

fixed with a trace of

T;eassume that such a

betas are due to UX2;

they are so soft that

also by investigation

“L,

foil as a disc having the same diameter as our sanples,

Duco cxmwnt and covored with another thin mica vrindovf,

sample emits 734 betas per minute per milligrsm. These

we have neglected the betas of W., end of W because

they do not pass W1O various windows. This is shoum

of the absorption of the

Using such a standard we find the

rays; it turns

The correction

A

beta rays ot o’ururanium

efficiency of our counters

which A is the corrected

~;theabsorption coefficient” of the beta rays ud t the

In the Re ex~eriment#/fl was measured fcr AI

empirical rckrti.on

using tileformula

countin~ rate,

thickness of the

and then calculated

This procedure was tested in the case of &old by hammering into a Win foil

a portion of the sample end measuring #/4 direct,3y./
The results are con-

sistent within the mcperi.mentalerrors=

I ..-&-
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. ?%e window absorptiozzis calcuhtxxl from the

of t~.ebeta rayse
t)

F’indly it is important to ascertain whether

●

☛✎

abaorp%ion coofficixm%

nom *IWI one electron

is emitted yer disintegraticm This last point, as iswoll known, is espcially

iqortant f’cr93239. In the cue of Cold$ data are found in the literature*

.
* de P* ?ichardsonm Phys. 2ovo 55, 609 (1!239)
f&O A. 1?-ClaJ.*k~phys. l?cve~~ 232 (1942).—

—.,<

showing that there is on3y a weak line of conversion electrons occ’.m?i~

at about 4G0 Kov. of such an intensity as to indicate less than O*I internal
.

c~xnwrsion electron per disintogratiow

3y usin~ the procedure outlined above it was found

CA.- = O*7 x IO-2* C&,

10-24CZ12,

10-24 ~20

isotopes WRe

T ~rowarskiA* .$ (Ilature,142, 392-3 (1938)), for neutrons of’apjjroximtely the-—

ssme mayy~. The reason for the discrepancy is unox-lained; also for other

U\ substa-nce6!’silvcr9 iodino) we found u much larger t!xm the values reported

~4g!!!mEs_..—..—-,.,—-
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HEAXJREMENT OF ~-cf 26’

l) Similar experimnlx wore performed to dotermi.ne&e of U238 for

* Y+ Be neutrons. The prinoiple of the experiment is the sane as”described

above, except that instead of measuring the activity of the U239 fomed, it was

allowed to decay to 93239~ which was extraeted che~lcallYo

‘I%isprocedure is indicated because the period c#U233 ( 23min.)

is inconveniently short to work with, and because the activities of the fission

products and of the waniun itssli’mask the 23 min. period. Also by using a

chemical procedure one can operate I’:itha sizab3e amount of’uraniume W this

case 59 ~rms oi? U308 located in a cylindrical box having 6 em diwwtmr were

used~ The neutron flux through the U3d~ box vxnsmeasured by pU$ki13ga knowrl

samp3e of erwiched uranium in a median plane perpendicular to the axis and

counting tho fissions produced in it by our souxxce-

‘W describe now the cll@lica3proccjduresused: before irradiation

d,
the uranium was freed of UX1 and IIX2bywater efiraction ofan ether ~olution

●

of TJC)2(uo3)#m20. IJ308was then prepared fronthe ether solution ~ further_

w-aterextractions precipitation with armonium hydroxide$ and i~ition, The

chemical treatment of the sample af’br irradiation was designed to Cive a

reproducible extraction of 93* free of W., the beta activity ofwhieh$ if’it.

were not removeds would grow sufil.cien%lyduring the irradiation to mask com-

pletely the beim activity which was ‘t be measurede

The irradiated oxide was dissolved

clioxidewas added to insure the 93 being in the

oxidation state; and a fluoride precipitate was

with nitric acid; sulphur

reduced fluoride-insoluble

taken out with cerium, lanthanum

aml zirconium present as cxmri.ersubstancos8 The cerium and lanthanun ccr-ry

the 93 in the precipitate: the zirconiuu keeps elomnt 91 in solution, The‘d

. pl”ecipitatevas dissolved by .%ing it with sulphuric acid; Thwas added; and

!4 the 93 in this solution was oxidized with potassiw. b-remaketo the fluoride-

1 -~,~~
——--..-----—-— —...- -—
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f’imlly tlno!33,now in the re-

This *ms the ssnqle wwd inthc

abovo scheme 60 croms of 7J308w?lich!md boon purified and thmallowod to

dxl-i? a f’e’r.fC&n;,-s,but which kid not ‘boonirradiated= showed that only 90

co’untspcr ni.mim, mall conpared with the activitijproduced in irradiation,

Cetlwr with 93 in our purification Scheme. ‘l&oother check experiments ~.vere
1,

tried to dctsrmi.nethe ef’fi.cimcyof extraction of 93 from a 60 pm smple of
&

G, u30~. Tkse Y:ero done @ dissolving, another lot of U308 such as vas ●sed in

the blank ex~wiment and addin~ to it a !cwwn uuo-mt of 930 This mixture WG6

‘.Memore di.f~icultproblem of passing from the counts rxxxwred

in ~ GeiCer-3&ler counter ‘cothe nmber of disinte~rations in the sanple

was solved t:-usin~ data of!?:ahl((X-266 and private ccmmnnication) obtained

;vitha vor:.r;inilm counter. Those c.xperimnts do not seem absolutely find

d. &J’usin~ his rwthoc?of reduction through 93239 counts to disintogratxionshows

● ‘chit this ne-bhodis substantially correct.

i,
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Using the number of disintegration in the 93239 sample, measured

by iho process described above, wad the number of fissions produced in our
.

5-C(28)
...-..- = 0.066 ~ 0.001
Cq@)

93? cc (28) = 0.165 x 10-24 (XIII2.

1,

4
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