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ABSTRACT

The relative oapturc cross sections of’Th232, ~ :.27,#5, ~g~39
s

107
and Ag for neutrons of larious energies have been moatiuredby aorxparing

then with the fission cross section of 1?
35

for neutrons of the same energies.

Also. ‘thecapture cross secticas of U
238

reported’in LA-1179have been extended

~oinclude 6-Mev neutrons,

.

.,

● ✎ 9* 89* ● *

● :0:, ● ● 9

● :000
● ● ● 0 ● ● * : :

● ***

● n ● ** ● ** ● 00 :0. ●.

● ☛ ● ● 00 ● ● 9

● ** :00 ● mma
● O* ● ● om ●

● *9*9* ..8
. ● ● ● ● : ●e. ●em
● 0 9*9 9

UNCLASSIFIED

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



● ☛ ● ee
● *O .OO :
● ****.
● Oo mm:

-?)- ii:”ws’””
●O* 9*

238,Th
232

The capture cross sections of U
, +27

,11$5, Ag30’, a~d Aglo7

reported herein have been measured relative to the

235
sect~ons of’U by essentially the same procedure

corraspondiu~ fissian cross

as used for tho capture cross

sections ef’U’” which were reported in Lf.-l79o Tho ~eneral experimental pro-,.

cedure was to irradiate samples of tineabove su?jstanceswith Li (p~n) neutrons from

the electrostatic generators of group R-2, the neutron bean being monitored by a

u
23 ~

fission f,”oil.The neutrons of

generators which had been converted

itoring apparatus was the identiaal

is descn’ibedin the above-mentioned

6-xlevenergy wore obtained from onesof these

to operate as a D-D sourcoo ‘i’hafission men.

equipment used before in the.uranium runs &nd

report. After boiug irradiated, the snmples

were beta counked~ To obviate the necessity of making absolute bda counts, the

I
rstio

p(m) = 0r(%’lj/’0f(25;En

obtained for neutron8 of various ener~ies has been compared with the same ratio

obtained with thermal neutrons in tine~raphite block of group R.le If’no is the

initial number of beta disintegrations per atom of’irradiated sample per unit tine

after infinite irradiatiun~ and f. is the number of fissions per atom of #5 in the

mmitor per unit time during

%/f. = p(E@

the irradiation then

= ~r(~n) ~Uf(25)En
....O(l)

However, sinoe the efficiemci.esof the beta oounters for the various samples used,

the efficiency of the fission chamber, et.o~are unknowns direot measurements of’the

speoifio beta activity and the specipic fj$si:p.q$t$~$ty dO not %ive P (En) directly
● 0:: ●’ ● *

:000
but rather soze quL.r~l*yA3(~? The*~~?aO~~i}~~Y(~r~:be;&eterm5nedbya thermal imadiatim

-1- IIIi&xiilib--ilaiih
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P(En) LQ~(En)/A(th)] P(%doo.00.000 (2)

values Of P (thermdo

as obtained from

. 1.Au447agd LA-15C)0 Table I ooatd.ns the values of ar(En) so ob%ained~ as well

the v@x3s used for Ksf(26)0 “The results are plotted in ?NFI,X, 2, 3, 4S 5 and.
8

?lxperinentalPro,?adure— ——

a.., Preparation of Samples

as

6Q

The thorium was chemically pul”i?iedto remove its bcto-notivu deo~y prcducixs

before each irradiatian~ At WaS fo~?nd ztiak the initj.al rate of’ .;rcwth of these act-

~yiijj.es is s17,Yenough that a purifi~eti~n after irr&diation.visanot neoks;ary ii’the

irradiatl>n wxe made with rreu.trmsor ener:y hel.owthe fissicm ‘chroskold~ The pur-

i?i;e.tionprooedure consisted of preoipit~ting sulfides (with bismuth carrier) -three

t,i~ilosto eli!ninatethe lead and bismuth isotopes. ;’ourthorium “txasioaoetwte preoip-

~t.$.t.ic)ris VJ@r~ tinen i[wicie by heating the thorium solution Qith sat~rated sodium aoetatc~

The f’irmlhnsic acetate precipitationwtisdisrjdlvedin dihte nitria aoid tindthorium

peroxyhyarate was precipitated. This was dj,ssal%edin a small amount O? o>n:entrated

nitric acid and Th(OH)4.precipitated, the latter bein~ i~nited to ‘1’h02e!Choentire

purifl.c~tiunrquires frmn one-and-u-half’to two hours. The purif’iedTh02 was divided

into two samples of ap;moximtely equal wet.j~ts~“oneto be frraaiated ana the other

to be beta-countod periodi?&lly throu:;lcxrt the experiment in ort!orthat proper correct-

ions for tilere:row’ of deozy pr~ductx+could be made.

The silver and iridiumsn:,!plesconsisted of foils of the xeixls .5.13om in

diarmter tindof zhiokn~+ss138 cg

The iodine was most mxmcniertly

~uessed into a pellet 2.55 cm in

used in the form of’PblOO *3493g!uof which vero
? ● m ●0. ● *

d{w!.e+$?”;~.~;a;?zk?$z~czi2thioke
● * ● ** ● ** ● o@:00 ● 0 UNCLASSIFIED

● * .*
● @*
● *8
● 000‘“’””:{JA. ..9*.
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fro.: run to run, the quarrtity(~ defined above is thus made constant for all energies

~lid r1ee~5 ~., de~erfinod only once fOr eaoh isotoPco

B. Irradiation and beta-countinz.

The irradiations were made in a manner desoribed in detail in LA-179- The

fllssi~nohazbcr was cw-ered with cadmium to eliminate any e.ff’ectsdue to a background

oi’thermal neutrons. The silver foil, cadmium-shielded,was attached to the outside

of the fissi.on.chamberand given two 40-seo irradiations (with subsequent beta counts)

L$ililethe longer (usually 40-~tin)irradiation of the other samples was being imade~

Ihe r.umberof fissioas from

The samples of silver,

wirlciow-typeGeiger ocmmtera

Chicato-type aluminum wall

the monitor foil was reoorded for e:~ah40-seo interval.

iridium,end iodine were counted uncllwa bell-jar mica.=

The thorium was mounted as a o;~lindricallayer sround a

Geiger tube by the mame ...wahniquou[;edon the uranium and

described in WPJ stbove-immtionedre,pc~’t~

c. ‘l!reatmentof Data.

?rom

oorrcotiona i’or

factors arising

the beta oount6 and the ?issicns observed durin~ irradiation (with

finite irrauiation~ dec~y of sarlplebefore counilngs and geometrical

from the fact that the samples and

the t&rget), the quautity A(En) may be calculated.

YL~A(th) / p (th) determined f’oreach sample by a

(2) to,obtain p(~) . FLually, using the tiatafor

~onit are different dists.ncesfroia

Zhis quantity,

thermal run, is

uf(25) a~ %alieu

with the value o!

substituted in eqn~

i’romthe reports LA-MO

and ~-447s ar(En) is obtained. The data i’oruf(25) wae takeu entirely from LA-150 in

pru~jaringthe report IA-179. Sinca better values are now available in the &ange A%OM

2.3820 Kev to .1000Kev (LA-447), the corrected U oross sections are reported’here although
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sections,are also inoluded~ The neutron ener~ies

at ‘theoenter of the monitors taking into account

en.er.~yis given as the total spread due to tar.~et

by the sample at the target.

are given as the a%era~e cmergies

tar,:etthichle$s~ !l’hespread of

thickness antiangle subtended

~
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