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* MEASUREMENT OF THE VECTOR ANALYZING POWER NEAR TIIE
VALUE A 1.0 TN d-"He ELASTIC SCATTERING®

H. E. Conzett, F. Seiler , F. N. Rad, R. Roy1 and. R. M. Larimer
 Lawrence Berkeley Laboratory, University of California
Berkeley, California 94720

Points in energy and angle (E,0) at which a component of the analy
ing power for spin-polarization reaches its theoretical maximum are of
particular interest and importance: Experimentally,ﬂthey provide valu-
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able absolute calibrations. Theoretically, there exist at such points

important conditions on, or relations among, the M-matrix amplitudes.

-a consequence, other polarization observables are determined, and in

reactions with particularly simple spin structure it is possible that
all such observables are determined. '
The simplest case is that with the spin structure % + 0 > % + 0,

for which it has been shown that points for which A (E,8) = t1 do exist

in N-"He and 3He-"He elastic scatteringl). The-reszlting condition on
the two M-matrix amplitudes f and g is that g = *i f, and the other
polarization observable, the spin rotation angle, is determined. Simi-
lar investigations in d—”He elastic scattering (1 + 0 -~ 1 + 0) have led
to identification of points for which, the tensor analyzing-power com-
ponent A = 1 (ref. 2). The corresponding linear relations among the

As

M-matrix” elements at points A = 1 and A_ = %1 have been given2’3),.and

it was shown?) that A =1 i%’7a necessar§ condition for the existence
of a point of A = #1." This latter result has now been proved to be va
more generally; that is, it .is valid for all reactions with the spin
structdre l1+a-~>b+ c, where a, b, and ¢ are arbitrary spins“). Rela
tions among, and determinations of, the other polarization observables
have also been given for several reactions®), '

Since a point of A_ = #*1 for spin 1l is ) unique and restrictive,
a priori perhaps sovun1¥kely, the location and identification of such a
point would be of considerable value. The best candidate for such a’
point was suggested in the measurements of A (8) in d-"He elastic scatt
ing between 15 and 45 MeV®), There, values SF A (OL = 135%) > 0.97 wer

found near 25 and 30 MeV. Therefore, we have eximinied this energy regi

to determine the maximum value of A (E,0). The experimental detajls an
the calibration procedures are descfibed elsewhere®). We find that A
reaches its maximum value near 28.6 MeV, and we show in fig. 1 our
preliminary results for A (28.6 MeV, 6_). Although finite geometry cor
rections and polynomial‘f¥ts to all our data in this energy and angular
region must be made before the maximum value of A 1is determined, it is
clear from fig. 1 that A does indeed reach a valde very close to unity
near‘9L=135O at 28.6 MeVY , . ‘

LWe have also measured A (E,®) over the same regions, using the
”He(d,d)“He A data of ref.’3 at 17 MeV for the determination of -the
tensor polarization of our beam. Again, our preliminary result is that
A reaches a maximum value approaching unity near 26.8 MeV and 6_=135
as'would be required to fulfill the necessary condition that Ayy=1 at

a point for which Ay=1,
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Energy Research and Development Administration, nor any of
their employees, nor any of their contractors, subcontractors, or
their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness
or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately
owned rights.
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