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I. Intrainction

This Zocument was prepéred in an effort to bridge the appreciable
chronolczizal gap existing between the completion of a set, of axperi-
mental maasuréments and their formal publication. It is hoped that the
“differen=izl elastic scattering cross sections contained herein will be
of usa io those doing applied work, particularly reactor design, and
that thess distributions will prove helpful in the evaluation of theore-
tical interpretations of elastic neutron scattering.

The selection of the material contained herein was subjectively
based upcn experimentel completeness and applied and thzoretical use-
fulness. All of this data is tentative, and subject to change without
notice, until formel publication. Where such has occurred, that fact
is specifically noted. In a feal sense this document is a private

communicztion rather than a formal publication.

IL. Definition and Scope

The incident neutron energy domain considered hzre extends from
0.3 to 1.5 MeV. .The elastic distributions were measured at - 50 keV
incident energy intervals. Bach distribution contains ten or more in-
dividusl measurements made at angles between 20 and 145 degregs. The
exﬁerimental.scattered neutron resolutions were <ailored té the spegific
réqpireménts of the individual measurements with particular attention
to the resolution of the elastically and of the inelastically scatteared

components. A brief statement of the applicable resoluticus is given

‘preceding the tabulated cross sections of each element. The measurements



wvere corrected for experimental perturbations including multiple scat~

tering. ALl measured cross sections were normalized 1o the known
differential elastic scattering cross section of carbonl and are glven

in the form:

dcggl) - G&;l)' 1+ }Z: w, P, v(l)

1=1

where Pi are ascoclated legendre pqunomials and the w, are derived from
the experimental measurements. This separation of normalization and
angular dependence is inherent to the experimental method.

This tabulation contains the differential elastic scattering cross

sections of the following elements:

1. Ag 11. Ag 21, W

- 2. Cr 12. cd o2, ik
3. Fe 13. 1In 23, Pt
Y. Co 4. - 8n 2h. Au
5. N 15. Sb 25, Hg
6. Cu 6. I 26. TL
T. ' Zn © 17. Sm 27. Po
8. -Zr 18. ¢d . 28. Bi
9. b 19. b 29. Th

10. Mo 20. Ta 30. U235
31. U.

Less complete information is aveilable for - 20 additionél elements and,
in some cases, extensive determirnations of the inelastic scattvering
cross sections have been completed. Finally, attention should be drawn
to the feasibllity of using thgory to extrapolateland interpolate from

the tabulated values.2



III. Tabulation Pormat

The differential cross sections given in these tables are in the

form of Eq. (l), above, - Bach element 1s treatied separately. A cover
page proceeding the tabuletion for the particular element contains a
short statement dealing with resolution, resonance structure, inelastic
content, and the termination of the series of Eq. (l) (the value of n
in BEq. (1) ). The format cen treat expansions to and including the Py

term but only Ph and P_. fits are given,

5
" "The first column of the tabular page is headed by EN (incident
neutron energy in MeV). The next column, denoted by SEL, lists the

respective toual elastic scattering eross szctions in barns. The next

column, TEL, gives the elastlc transport cross section defined by

“)

in barns. The remaining six columns refer to the w, coefficients of

- TEL = SEL <§ -

ol

- Bq. (1) and thus define the angular distribution. Each w, column de-
fines two values for a given energy. The upper quantity is the value

of the respective u& with the uncertainty given directly beneath. Thus,

W,
1

.605
.00k : ;

'~

would be a value of w, = 0.605 i.0.00h. If both the value and error

for any w, are identically zero, the expansion was terminated tefore

reaching the respective value of the index "i." Thus an expansion to

the Ph term would, by definition, have w and W equal zero.

>

Throughout the tabulations all quanfitiES'are given ia ths Labora-

tory system.



IV, Uncertainties

The incident neutronjenergy is known to 5-8 keV. This uncertainty
is usually smaller than the energy spread in +he incident nsutrorn beam.
The uncertainty in the elastic cross section (SEL) is difficult to Geter-
mine arnd may vary conseiderably from energy to erergy and from element to
element. However, a qualitative estimate of the error in SEL is ., 8%.
The uncertainties in the Wy values given in the tables were derived from
the least square fit of Eqg. (1) to the expefimental measurements. As
such, they are a measure of the “"goodness" of the fit to the experimental

date and are not necessarily representative of the aztual uncertainties.

V. Machine Storage

The data contained in this tabulation is stored on standard "IBM"
cards. The format is given on the following code sheer. The authors
will entertain requests for such cards from a limited number of compila-

tion centers.
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