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The’total oross sections of U. H, and C havo been measured at four

energies; 35, 95, 265 and 490 Kevo Tho results for H are in very good agree-

ment with Richman?s theoretical ourve. The U and C results agree WO1l with the

Chiaa;goy - n datac

.
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TOThL CROSS SKCTIONS OF Us H AND C .FiWN35 TO 600 KFN.

The total

have been moam.u%d

mental arrangement

cross seotions of ncumal uranium)of’hydrogen and

at neutron ener:ies of 490s 265S 95 and 35 KOVV

i$ shown iU Fi~o lo Neutrons radiatin~ at 0° to

of carbon

The experi-

the direotion

of’the incident proton beam, from a spot :3/32”in diameter, wero scattered by

uraniums ~rnphito and polythene (CH2) disos 3/4” iu diameter suspaxded at ~“ from

the tar:et, The detectar was a hydro~en-filled proportional counter of approxi-

mately”l/211cross section placed with its

the soatterers~

The monoohromatio quality of the

aotivc volume

neutrons from

at approximately 4“ beyond

the short electrostatic

generator in i? was ensured by control of the proton beam to ~ 2 Kev and by the

evaporation of a lithium target so thin that the maximum fractional spread in

neutron energy was less than 10 peroent exoept at tha 35-Kev point. Neutrons for

tho 35-Kev point were made by the ~:ticklingthrosholdf$techniques i~eo setting ‘the

proton energy just at the sharp threshold of the neutron-produoing rcaotion~

Although the neutron ,enorgiesfor this point spread between 20 and 40 Kev, the moan

+ 5 Xev because of thevalue was taken to be 35 -

of the biased reooil deteotor in this region~

Tho soatterln~ di8as were supported by

ahanging sensitivity with energy

a single ~!)081ipiano wires and all

parts of’the oountcr and preamplifier lay within their shadow. A polythene shadow

cone wns inserted in order to measure room scattering and counter background.

Background was never greater than 3 percent, and in data taken with higher countctr

biases was cikout1 peroent. It is probable that the

sinoo the transmission of the shadow cone was of the

room background was

order of 1 peraent.

even less.
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Tho densities of the scatterers were computed from their dimensions and

agreed with the expected values. Polythene is considered to be pure CH2 to within

less than .1 percent.

The geometry was suoh that the maximum an:le of scattering into the

deteotor was e.pproxi~mtely10°. The Conversion of lo” data to ‘Iperi’e(stSeoaetry’tw

in which no neutrons are scattered into tho deteotor, is only about 1 peroent for

carbon) but ~ peroent for hydrogen and 8.nestimated 6 percent f’oruranium. ‘:Jith

the scatterer rnidwaybetween source and deteotor. the fractional oorreotion to the

scattering cross seotion is four times the fractional solid angle subtended by the

scatterer at the (small) deteotor for the isotropia case and 16 times the solid

angle in hydrozen-like scattering. The same corrections apply to total oross

smtion in H and C, for which Oa C< as, if judged by the known thermal values

and the I/v behavior of Ua. ?:hilethere is no detailed d~ta on the angular distri-

bution of uranium scattering in this small angular interval and at these energies~

the correction has been estimated to be roughly 6 percent i’romthe large differences

in the 590-Zev re:ion between the 10° and :30°cross sections.

In addition a correction for multiple scatterin: should be made. For non-

isotropic scattering snd where there is a sharp dependence of energy on an:les the

problem becomes quite complicated. By keeping transmissions in the range

.55< T < .85 this correction was minimized, since its maximum value 3.sof the--

order (1-T) times the goomotric correction made in the preceding paragraph. No

multiple scattering correction has been made here.

The observed and corrected data are given in Table 1. The uranium cross

section is plotted in l?ig.2 along with the recent Chioago data 1, taken with

y-n sources. The oarbon oross section is plotted along with the Chioago 1, and the

J) D. Saohs in CP-2638
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.5.

Minnesota
2)

data, the British 3, data, end

these at hi~her ener:ies and to the Chicago

the theoretical ourve retched to

epithormal value. The a~reement

with the work with y-n sources is good except pertmps for the lanthanum-beryllium

souroe, whioh from the present oarbon awl uranium data ~ni~htbe assi~ned an ener~y

of around 400 Xev rather than 6G0 Kev.

Riohrnanhas recalculated the theoretical hydrogen

epithermal value? 20.3 barns. l’heagreement with the

good.
I

TABLE I
.

II%
I

ut(lI) at(c)
Kev Data t Correated

I “1”
95 1,5.04t .26 13.6 t .4

35 16.15~ .25 16.8+ .4

3)ata -

3.24 ~ 007

3.!32~ .05

4.62 ~ .C9

4.60~ .14

2) J, H. ?$illiams,et al~, C?-50?. CF-599
3) E. lhxrtsoher,ok al., BM-62

Corrected
.—

3.3 t .1

309 ~ 01”

4.7 i .2

4.7 * .2

curve to the present

theoretical eurvc ia

at(u)

Data 1 Correote

I
1
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