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ABSTRACT

The total oross sections of U, H, and C havo bcen measured at four
onerziesy 35, 95, 265 und 490 Kev., Tho results for H are in vory good agrece

ment with Richman'®s theoretical ocurve., The U and C results agree well with the

Chicaso vy = n data,
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TOTAL CROSS SHCTIONS OF U, H AND C FROM 35 TO 600 K&V,

The total cross sections of norual uranium,of hydrogen and of carbon
have teen measured at neutron energies of 490, 265, 95 eand 35 Kev, The experi.
mental arrancement is shown in Fig. 1. Neutrons radiatinz at 0° to the direction
of the incident proton beam, from a spot 5/52“ in diameter, were scattered by
urenium, zraphite and polythene (CH,) disos 3/4" in diamoter suspended at £ from
the target., The detector was a hydrogen-filled proportional counter of approxi-
mately 1/2" cross section placed with its active volume at approximately 4" beyond
the scatterers,

The monochromatic quality of the neutrons from the short electrostatic
generator in ¥ 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 enerzy was less than 10 percent except at tho 35-Kev point., Neutrons for
the 35-Kev point were made by the "tickling throshold" technique, i.e. setting the
préton energy just at the sharp threshold of the neutron=producingz reaoction.
Although the neutron energises for this point sprecad betwesn 20 and 40 Kev, the mean
value was taken to be 35 ¥ 5 Xev because of the changing sensltivity with energy
of the biased recoil detector im this region,

The scattering diacs'were supported by a single 008" piano wire, and all
parts of the counter and preamplifier lay within their shadow. A polythene shadow
cone was inserted in order to measure room seattering and counter background.
Background was never greater than 3 porcent, and in data taken with higher counter
biases was atout 1 percent, It is probable that the room background was even less,

since the transmission of the shadow cone was of the ordor‘pf 1 percent,
“
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The densities of the scatterers were computed from their dimensions and
azreed with the expecied values, Polythene is considered to be pure CH, to within
less than .l percent,

The geometry was such that the maximum snzle of scattering into the
detector was approximately 10°. The conversion of 10° data to "perfect jeometry",
in which no neutrons are scattered into the detector, is only about 1 percent for
carbon, but 2 percent for hydrojen and sn estimated 6 percent for uranium, ¥ith
the scatterer midway betwecn source and detector, the fractional ocorreotion ta the
scettering cross section is four times the fractional solid angle subtended by the
scatterer at the (small) detector for the isotropic case and 16 times the solid
snile in hydrogen-like scattering. The same corrections apply to total oross
ssction in H and €, for which o <{ og, if judged by the known ‘thermal values
and the 1/v behavior of g+ +“hile there is no detziled dsta on the angular distri-
bution of uranium soatterinz in this small angular interval and at these energies,
the correction has been estimated to be roushly 6 percent from the large differences
in the 500-%ev resion between the 10° and 30° cross sections,

In addition a corraection for multiple scatterin:; should be made, For non-
isotropic scattering snd where there is a sharp dependence of energy on anzle, the
problem becomes quite complicated., By keepin; transmissions in the range
.55‘£.T S_°85 this correction was minimized, since its maximum value is of the
order (1-T) times the geometric corrsction made in the preceding paragraph. No
multiple scattering correction has been made here,

The observed and corrected data are niven in Table 1. The uranium cross
section is plotted in Fig, 2 along with the recent Chicago data 1) taken with

y=n sources. The carbon cross section is plotted along with the Chiocago 1) and the

"APPROVED FOR PUBLI C RELEASE

1) B, Sachs in CP-2638
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URCLASSIRED

Hinnesota 2) data, the Briéish 3) deta, end the theoretlcal curve matched to
these at higher ener:ies and to the Chicazo epithermal value, The agreement
with the work with y-n sources is jood except perhaps for the lanthanum-beryllium
source, which from the present oarton and uranium dats wight be assizned an eneryy
of around 400 Xev rather than 6GO Kev,

Riohman has recalculated the theoretical hydrogzen curve to the present
best epithermal value, 20.8 barns. The azreement with the theoretical curve is

very good.

ISBLE T
E, oy (H) : ag(C) ag(U)
Kev Pata Corrected] Data Corrected Data Correcte
490 | 6,19t ,15] 6.4t .2 |3.24% 07|33t .1 ] 877 % .19)6.3% .8
265| 8.87 £ ,15) 9,2t ;2 |3.82% .08|3.9% .1-|10.007% .15{10.6 ¥ .6
o5 15.00 £ 26| 136t .4 {462 05| a7t .2 |12.a7 ¥ 25|52 t o7
35]|16.15 £ .25} 16.8 ¥ .4 4;60 t 4]47%t .2 |15.60% soha.et e

2) J, H, Williams, et al,, Cf-507, CF-9599
3) E, Bretscher, ot al., BM-82
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