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ABSTRACT
»a7 116 109
The relative cepture cross sections of Th252, I s In » Ag ’
and Aglw for neutrons of iarious energies have besn measured by comparing

35
then with the fission cross section of UZ5 for neutrons of the same enerzies.

258 .
Also, the capture cross secticns of U reported in IL4-179 have been extonded

to include S-Mev neutrons,
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CAPTURZ CHOSS SECTLIONS OF SEVESRAL SUESTANC S FOR NEUTRONS O™ VARIOUS ENFESIES

‘ : 7 5
The capture cross sections of U258, Thzaz, 112 ’ Inll ’ Ag309. and Ag107

reported hersin have been measured relstive to the correspondiur figsion cross
sections of Uz55 by essentially the saie procedure as used for thoe capture cross
sections of Uzés‘which were reported in LA-179,. The zeneral experimental proe-
cedure vas to irradiate semples of the above substances with Li (p,n) neutrons from
the elactrostatio generators o' group R-2, the neutron beam beini monitored by a
Uzés fission Toil, The neutrons of 6=iev energy wore obtained from one of these
jenerators which had been converted to operate as a D-D source. The fission mone
itoring apparatus was the identical squipnent used before in the uranium rums and
is desoribed in the above-mentioned report. fter boing irradiated, the sampleg
wore bsta counted., To obviate the necessity of making absolute beta counts, the
ratio

o(En) = op(mn)/ op(25)gy
obtained lor neutrons of various snerzies has been compared with the same ratio
‘obtained with thermal neutrons in the jraphite block of group R-1, 1If n; is the
initial number of beta disintezrations pesr atom of irrediated sacple per unit time
after infinite irradiation, and fo is the number of fissions per atom of 1}255 in the

monitor per unit time during the irradiation then

no/fo = p(EIY\) = °r<En) / af(25)En qoooo(l)

However, sinoe the efficiencies of the bete counters for the wurious semples used,
the efficiency of the fission chamber, etc. are unknown, direct messurements of the

specific betn metivity snd the specifi

but rather some quuntity A=§p? The «§un

e

fissiop agtjyity do not give o (B ) directly

¢
zitiiggv‘ki.@ri:be:;fetermined by e thermal irrediation
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from'which.A(thermal), as measured, is dbép;§;é6w5§£.§c0§p§ed values of P (thﬂ:mal)o

It follows, thsn, thst
P, an(En)/A(-bh)J P(h oeronrons(2)
and finally o (8 ) is obtained by maltiplying P(E,) by op(25) as obtained from
. LA=%47 and IA=150. Table I ocontains the valuss of ar(En) 30 obtained, as wall as

the vsluos used for Of(25)o .Phe results are plothed in FizS. Y, 2, 3, 4, 5 and 6

Experimental Procedure

A, Preparation of Samples

The thorium was chemieally purified to remove its belb-nctive deoany prcducts
before each irradiation, +1 was found that the initial rate of jrowth of these sact-
ivitles 1s slow emoujgh that e purifizetin af?er irradiation.-was not neoeséafy if the
irradiation woere made with neulrons of ener:y below the fission threshold. The pure
il ;etion orocedure c¢omsisted of preoipitating sulfides (with bismuth carrier) three
iimes to eliminate the lead and bismuth isotopes. our thorium basiec amoetate precip-
itrtlous were then wace by heating the thoriuwm solution with satursted sodium acetate,
The final bnsl; acetate precipitation was dissolved in d{lute nitric acid and thorium
peroxyhydrate was precipiteted. This was disgolved in a swall zmmount of con:entrated
nitric acid and Th(OH), precipitated, the latter belng iinited to ThOp, The entire
purification rsquires from one-and-s-half to two hours. The purified ThO, was divided
into two samples of approximately equal wei shts, one to ke jrradisted and the other
to be betz-countod periodizelly throuihiout the experiment in order that proper corresct-
lons for the rezrow’ - of deocsy preducts could be made.

The silver and iLndiwn snmpics consisted of foils of the metals 5,10 om in

diameter und of thicknwess 138 ng / om® for the silver and 19 mg/bma for the indium,

The iodine was most convenlertly used in the fora of PbIzo 5.93 zm of which were

v oo oS00 00

pressed into a pellet 2,50 em in di:m;_aﬁfgf!'git'éﬁ g'/sf"»'? véﬁilcmzthick" u N c\- AS S ‘ F ‘ E D

i —
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It should be notedl here -1at by using tho saur sa:npies?,qt“:.«.‘ilver, jndium, and
ionine und the sane welsnt ol ThOp for all runss and by reproducing counting jeometries
frou run to run, the quantityr‘ de’ined ahove is thus made constent for all enerzies

end needs t: determined only once for cach isotope.,

Bo Irrad;ation and bestae-counting,

The irradiations were made in @& manner deseribed in detail in LA-179. The
fissicn chazber was coered with cadmium to eliminate any effects due to a background
of thermal neutrons. The silver féil, cadmiun-shielded, was attached to the outside
of the fission .chamber and ziven two 40-sec irradiatioas (with subsequent bets counts)
winile the longer (usuelly 40-min) irradiation of the other samples was beinz made.

The rumber of fissicns from the monitor foil was recorded for each 40-sec interval.
The samples of silver, indium, and iodine wers counted under a bell-jar mica-
window-type 3siger counter. The thoriuwm was mounted as a o;7limirical layer sround a
Chicazo-type aluminum wall Jeiger tube by the same ‘ochnique used on the uranium and
descrited in the abovew-ientioned repcrt,
C. Treatment of Datar,

From the beta aounts and the 7issions observed durin: irradistion (with
correotions for finite irrsdiation, decmny of sample before counting, and geometrical
factors arising from the fact thal the sauples and monit . are different distences from -
the tarzet), the guantity A(En) may be calculated, This quantily, with the value of
" = a(th) / p (th) cetermined for sach sample by = thermal run, is substituted in egn,

(2) to obtain p(E,) » Fimally, using the data for 5p(25) as taken from the reports LA~150

and lA.447, ar(En) is obtained. The data for op(25) was taken entirsly from LA-150 in

pregaring the report LA-179. Since better values are now available in the range from

. 2. .
20 Kev to .1000 Kev (LA-447), the corrected U >8 crogse seotions are reported here although

oily the point at 6«dev represents now woxk. .ukfrdrg Shat cp(En) msy be altered in
e o o o . °. i LSRN

oo o e

sccordance with any futurce changes o:f. gi(?::“.u :,Eimza...'v::}.!’csjusod for the latior are listed |

ir: Teble I, For the ssme reason, 1M 3?\,’.@.vte:s~, 3
® @




APPROVED FOR PUBLI C RELEASE

s 00 ° o eowe e
e o O [ ] 7 e °
[ B * o

L] o ¢
o *
oo ©00 000 000 000 o0
e6. [ 4 [ 4 * [ [ 4 ® O
[ ] [ 3 o0 L (L] e O«
[ 3 [ ] [
e @ [ ]

sections .are also included, The nentron enerjiaes are given as the average snergies
at the center of the monitlor, taking into account tar et thickress. The spread of
ener:y is ziven as the total spread due to tarzet thickness anc angle subtended

by the sample at the target,
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