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.
CROSS SECTIONS AND ANALYZING POWERS IN DEUTERON ELASTIC SCA’IYYERING

by

R. A. Hardekopf, D. D. Armstrong, L. L. Catlin,

P. W. Keaton, Jr. , snd G. P. Lawrence

ABSTRACT

All tensor analyzing powers have been measured for 15-MeV
deuterons elastically scattered from 4He, 52Cr, 56Fe, 60Ni, 90Zr,
122Sn, and 197Au. The results are presented In tabular and graph-

ical form slong with relative cross sections obtained for S-ELbut
‘He.

.

INTRODUCTION

The data presented here were obtained as part

of an investigation of the deuteron optical-model

potenti~.l~z A complete and consistent set Of

deuteron-scattering data on several nuclei at one

ener~ were required for comparison with opticsl-

3 Qthou@ ~ optical-model fit
model calculations.

to the deuteron differential cross section and

analyzing tensors could be credible only if It

spanned several energies as well as several atomic

numbers, to date no one has obtained a fit to these

five observable at a single energy for ~target

nucleus.

The data acquisition was made possible by the

development at the Los Alamos Scientific Laboratory

(LASL) of a high-intensity, Lamb-shift polarized

ion source,4 a rotating scattering chamber, and

rapid methods for reliable determination of all

four analyzing powers in deuteron-induced reac-

tions. 3~s

Except for helium, all targets were isotop-

icelly enriched metallic foils ‘0.l to 0.5 mgjcm2

thick. The helium was contained at 1.0 atm in a

gas-scattering cell made of 0.0025-mm-thick HAVAR*

foil.

*HAVAR is the trade name of a high-tensile-strength

alloy manufactured by the Hamilton Watch Co.

Four detector telescopes at azimuthal posi-

tions corresponding to left, right, up, and down

were used. The LASL tandem on-line computer con-

trolled the reaction-chamber rotation sequence,

the deuteron-besm nuclear magnetic substate, ml,

and measurement of the beam polarization.5 Beam

polarizations of typically 80% mI = +1 or O, were

used for the measurements. The notation and coor-

dinate systems used are consistent with the Madison

Convention.7

The data are presented both in tabular form

and graphically. We assign an absolute uncer-

tainty of iO.02 to all of the analyzing-power

data. Statistical uncertainties for these data

were generally less than fO.01. Only relative

differential cross sections were measured, and

these data are assigned a relative uncertainty of

5%. This estimate includes contributions from

counting statistics as well as beam integration

and dead-time correction. The cross-section sngu-

lar distributions have

model predictions.3
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