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POLARIZATION AND CROSS-~ SECTION MEASUREMENTS IN p-hHe SCATTLRING FPOM 20 TO Lo MeV

A D Bacher, G 'R. Plattner, H. E. Conzett, D. J. Clark
_H, Grunder and W F. Tivol v

Lawrence Radiation.Laboratory,“University4of“California;'Berkéley, CA 94720

The scatteriné of protons‘from “He has been particularly useful as a pro-
ton polarization analyzer since it produces large polarizations over a wide range
of energies. Also, analysis of resonance effects corresponding to states in *Li
above the deuteron threshold are simplified if observed in the proton channel
because of the single channel-spin available. In partlcular, a broad anomaly near
an exc1tatlon energy of 20 MeV, which has been seen in the He(d,p) He reaction’
¢ and in d—3He elastic scatterlng,2 has not yet been explained unambiguously. Even

though no effect has been seen in p- “He cross-section excitation f‘unctlons,3 the
He(d,p)“He data show that 1f the ancmaly results from a state in SLi the state
| Tust have a proton width. Thus, because of the greater sensitivity to small changes
ln a partial-wave amplitude that is possible to polarizations .than to cross sections,.
P- “He polarization excitation functions could provide 1nformatlon 1mportant to the
explanation of this anomaly.

We have used the new axially-injected polarlzed proton beam from the 88—
inch cyclotron to supplement and to improve previous p- “He elastic scatterlng data
between 20 and 40 MeV. - External beams of 80-120 nA with polarization = 0. 75 were
available. Angular distributions of cross . sections and polarizations were measured
at 2 MeV intervals at 20 laboratory angles between 17.5° and 150°. At each energy
the relative uncertainty of the polarization is less than # 0.010. An absolute
normallzatlon with an uncertainty of less than 3% at all energles has been obtannea :
by using the analyzing power of p- “He scattering near 14.5 MeV.' Absolute cros
sections were obtained by normalizing to the data of Ref. 3. As examples, Fig. l
shows our results near 24 and 26 MeV. Additional mzasurements of comparable pre-
cesion were made in the region between 20 and 30 MeV to search for an eifect cor-
responding to the anomaly discussed above. ' '

A contour plot of the experimental proton poiarizstion is shown in Fig.

2. Measurements for the region between 16 and 20 MeV are taken from Ref. i,

The effect of the 16.65 Mev 3/2% state of ’Li is clearly seen near 23 MeV. Exci-
tation functions were taken across this resonance to provide data for an improved
determination of the resonance parametérs5 and to aid in the continuation of a

. phase-shift analysis to the higher energies. With the exception of this narrow
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‘resonance reglon, the analyzing pover near elab 120° -~ 130° remains large, and
these measurements provide an accurate proton polarization analyzer up to 40 MeV.

A broad bump between 26 and 32 MeV is apparent in the contour plot at backward
angles. This can be seen more clearly in Fig. 3, which shows an excitation func-
tion of the proton polarization at 0.y = 102.22 (87.5° 1lab). The sharp structure
near 23 MeV is due to the 3/2% level, and. the broad anomaly between 26 and 32 MeV

is seen to correspond in energy to that seen in the d- *He elastic scatterlng cross-
section data at Gcm = 90° N whlch is plotted in the insert. '
- - . : A phase shift analy51s of v
these data is underway, but only quali-

°L| excitation (MeV)

T '?,~ 2P T 2 — 3P . tative preliminary results based on the
© g 80 f”ﬂJ"- _ ' data at 2-MeV intervals are presently
E d+3H » . available. Above 30 MeV the phase shifts
S s ' va it thly with d th
K: . o (90%) ' vary gquite smoothly with energy, and the
: : o |, dddition of a small g-wave contribution
, 4 8 1 _ : ! provides significantly better fits to
0O Eq MeV) - ]. the data than is possible with analyses
' ' o 1! 1limited to s, p, d, and f waves. Analy-
: - p+4He . R . . . Lo
! =02 po22°) ;1 sis of the data in the region between -
i p L ,:E o , _} 1. 2b and 32 MeV has not yet progressed to
-04f ¢ o 4 .. the point where a clear explanation of
g . 1% the anomaly can be reported here.
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission: . ‘

A. Makes any warranty or representation, expressed or implied, with

respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages

resulting from the use of any information, apparatus, method, or
process disclosed in this report. '

As used in the above; "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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