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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal 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. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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ABSTRACT
The'analyzing power for 50 MeV polarized proton scattering
from deuterons has been measured for center of mass angles 10
to 160 degrees. Relative uncertainties are genefally less

than 0.01.
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vAlthough considerable progress in three-nucleon calculations
has been made, a successful detailed reproduction of the experi-

-

mental nucleon analyzing powers in N-d elastic scattering has

not been made.l-“)

At proton enérgies above 35 MeV the
experimenté% uncertainties in.the existing ;-d gnalyzing‘powers
are such that the steadily improving quality of the predictions
may soon require more precise data to testvvarious theoretical
assumptions. Iﬁ particular, at 50 Mevs’e) uncertainties of
~20% in the anaijzing power océur near the negative maximum at
ec.m: = 120i whe?e'célculatiohs of.both cross sections and
analyzing poweré are sensitive to the details of the two-nucleon
381—3D1 tensor interactioﬁ.z’k)-

Also, since'charge symmetry of nuclear forces implies
equality between the nucleon analyzing powers in g-d and n-d
scattering e;éebt for coulgmb coﬁtribution;; seQerél exﬁéri—
mental compafiéons of these analyzing powers have been made
at ]ower-enérgies. Eéflier differences between those measure-
ments near 17 andlZZIMeV‘have béen fesolved,7’8) and the
only remaining discrepancy between p-d and n-d measurements
exists at 35 MeV.g)- A detailed comparison.of these analyz-
ing powers is now being undertékénlo) at 50 MeV in whieh
thevabsolute uncertaintieéﬁin’the ﬁeutron data'are 10;07 and
below; Thus, for‘this comparison, we havé measured the ;—d anaiyz—

ing power near 50 MeV with the considerably improved accuracy that

is possible with the presently available polarized-beam intensities.
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In brief, a 49.5 polarized proton beam’l) from the

Berkeley: 88-inch cyclotron was transported to a'$65inch scattering
chamber and focussed onto a deuterium gas target.cell with 0.001-
incﬂ Havar windows. The target. gas and foil degraded the beam.
energy to 49,3 MeV at the center of the gas cell. Beam alignment
in the chamber was maintained by a series of rectangular slits
upstream from the.chamber, immediately in front of the target,:
and at the exit port. Silicon charged-particle detéctors were

placed at equal angles on opposite sides of the beam, two on each

side. Particle identification was utilized to obtain both proton and

deuteron data. A double slit system limited the angular acceptance’
of the detectors to *0.25° resulting in negligiﬁle fiﬁite angular
corrections. Detector angles were accurate to'0.1°._ A helium-
gas cell along with a pair of silicon detectors at equal left and
right scattering angles were located in a smaller scattering
chémbér downstream from the main chamber to provide a continuous
monitoring of the beam polarization. A 479.9 mg/cm2 aluminum
beam degrader was placed between the two chambers reshltiﬁg

in a 44.1 MeV beam at the polarimeter scattering center. At the
polarimeter scattering angle of GL = 130°, the p-"He

analyzing power was téken to be 0.87i0.02, the value calculated

from p-"‘He phase shifts interpolated between 40 MeVlZ) and

" 48 MeV.‘a) This value is 5% lower than that given by an inter-

polation between the experimental values at 39.8 and 45.0 MeV.I")

An examination of those data revealed that the 45.0 MeV,

SL = 130° point was not consistent with a smooth variation

of the analyzing‘power as a function of angle and energy. Since
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the 44.1 Mev calculated value at that particuiar angle is quite
insensitive to‘allo@able smail changes in some of the phase
shifts, we take it to be the more reliable result. Typical
beam polarizations were 0.80 throughout the experiment. A more
detailed discﬁssion of thevexperimental apparatus,is given in
Ref. 14.

The analyzing power is given in Table 1 and plotted in Fig. 1.
Quoted uncertainties are based on sfatistiés.and do not include
uncertainties associated with the p-“He analyzing power. Reasonable

556) occurs for most angles except

agreement with previous results
at far forward angles where a trend to lower analyzing powers occurs
and in the negative maximum where larger values are obtained. The

smooth curve is a theoretical prediction from Ref. 4 at 46 MeV

utilizing the Reid soft core nucleon-nucleon interaction.
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Analyzing power for ; + D scattering at 49.3
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.123
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.145
.154
.153
.187
.162
.118
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.015
.035
.116
.213
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.290
.345
.369
.430
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.504
.515
.517
.507
.524
.492
.376
.249
.060
.057
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.002
.001

.002

.002
.002
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.003
.003
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. 004
.004
.007
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. 006
.006
.006
/.018
.007
.007
.009
.009
.010
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.010
.009

.009

.021
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TABLE 1

LBL-5849

MeV.

Ocn A
138.5 .078 + .013
140.5 .143 + .018
142.4 .148 = .010
146.1 .176 * .009
149.5 .198 + .009
152.9 .151 + .010
156.0 .144 + ,009
159.0 .095 + .008
161.9 .090 + .008

a2
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Figure 1

The ; + d analyzing power at 49.3 MeV. Solid circles are the present
work. The open triangles and squares are data from Refs. 5 and 6

respectively.
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