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PROTON POLARIZATION IN SMALL ANGLE p-He SCATTERING AT 38.7 MeV
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Lawrence Radiation Laboratory -
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Berkeley, California
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In the last two years differentlphase shift analysesl’z,bf the p-Heu

cross section and polarization dataB’u around 38 MeV have been published. Re-

cently Giamati and Thalerj have discussed the possibility of determining a

- unique phase-shift solution by means .of further double or triple scattering

~experiments. They point out that sufficient information éan be obtained by

a double séattéring experiment,‘obviOUSly more easy.and precise than a triple
scattering experiment, ¢a£ried.oﬁt in the"region of interference between the
Coulomb and the nuclea% séattering amplitude. I# this region, significantly
different polarizationsi(ébout 0.20) are ;alculéted.from.the differént sets of
phase shifts. Theréforéiémall anglevpolafization méasurementé:with an aﬁsolute
precision of abouﬁ % 0.0% should aliow one to decide'between them. Recently
the rotation of‘the polarization has been measured at‘h8 MeV.6 The results
seem to favor the‘GM5\type of,solﬁtion,ialthough not Very:stfongly, and more- .
over theveneréy»pf the-méasureﬁent differs appreCiably'frqm the energy of the
phaée~shift solﬁtioﬁéa o |
We have measured:tﬁe polarization at small angles with a sﬁahdard
aouble'scattéring technique. The experimental setuﬁ wés basically the same
as was described in an earlier pgper.6 The polariied_protons were produced °

as recoils from a hydrogen target bombarded by a beam of alpha particles at

approximately 80 MeV. The proton polarization was taken to be P, =+ .83 = .03,
with the probable error arising principally from counting statistics.7 The

protons were scattered from the He-gaé target at a mean energy of 38.7;i 0.6
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MeV. The intensity disfribution and-location ofvthelﬁeam af thé gas taréet
center, as weli as 1ts alignmentiﬁith respect to the'brecision scattering
table, were determinea_by beam pfofiié‘meésuréments. For_£his‘purposé an
ionization cﬁamber with a tah£alum slit O.;6 cm. wide was ﬁsed'as a scanne;.,
Beém radiographs on X-ray film were also.obtained.in,ﬁrder to get informa-

tion on the actual beam shape. The beam width was 0.9 cm. at tpe target

center, and its divergehée in the horizontal plane was * 0.10°. The maxi-

 mum angular error in positioning the detectors, detefmined-by beam alignment,

H+

0.1203 this corresponds in'first order, to an instrumental asymmetry’

was

1+

€<

0.003 calculated from the known data for the cross section in the small
angle region.
Four CsI detectors mounted on DuMond 6363 phototubes were used. Two

of them were fitted with gollimation.syStems, designed especially for small

angle measurements, which provided aﬁ angular're?olution of % 0.30. The tﬁo

remaining ones were used for check measurements at larger angles with the

‘usual angular resolution (% 1.5°).

In making the measﬁrements, instrumental asymmetries were minimized
by interchanging assemblies (and associated electronics). The smallest angle

at which measurements were taken was 8° Lab, and checks»were carried out to
insure that no scattering from the target window was detected. At smaller
angles a large backgrouhd ;cOunting rate ‘produced results with a large

uncertainty. The background was determined by reducing the pressure of the

He gas from the operating pressure of 8 atmospheres down to 1 atmosphere, and

obtaininé spectra for equal charge collected in the‘monitoring system, and,
alternatively, by inserting brass absorbers in front bf the'CéI crystals.

Figure 1 shows the existing experimental data up to 100° CM and 1in-

cluding the results of the present investigation. The latter are contained

in Table I, where the listed errors arise solely"frbm'counting statistics.
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The present measurements at 63.4 and 99.4° M served as check points. With the

exceptlon of the polarlzatlon Value at lO CM all small angle data favors the -
Sy-A phase shift solution. However, the 10° CM data point, which is closest
to the Coulombd interference minimum in the differential cross section, suggests

2 might be found to

better ‘represent the experimental data to date. Also, in view of the data

points between 50 and 9Oo CM, it is interesting'to notice that the SY solﬁtion,

containing part1a1 waves only uvp tol = 3, behaves too smoothly in thls angular

‘reglon, whlle the GMT(Z max = 5) solutlon provides oscillations of larger ampll-

tude than are present in the-déta._ The SY-A solution does not include g waves,

which could be contributing to the scattering at thié energy (kR ~ 4.25).  This

possibility is supported by the Harwell polarlzatlon dataa at 29, 40 and L8 MeV.

While the 29 .MeV data behave’ qulte smoothly around 70° CM, a "klnk" appears at

LO MeV and finally develops into a new osc1llat10n at 48 MeV. Thus, we feel

that a complex phase shiftfanalysis of the 38 MeV data should definitely in-

clude at least ! = b4 partla.l waves, and we expect that the small angle values

of the polarlzatlon will help to establlshia unique ‘solution.
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. FIGURE CAPTION

Polarization P as function of éenter-df-mass'scattering angle. The

open éircles shown are the data takeﬁ-from.ref. h,vthe full circles

-

are the result of the pfésént investigation. - The solid curve is

the prediction of the SY-A' phase shift solution, the dashed line
_corresponds to the GMI-B° solution.
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. Table I. Polarizaﬁion in ngeu.elastic scattéring at 38.7 MeV.

9'

Lab en Plo)
8.0 10.0 40:082 * .021"
'10.0 12.5 _4+0.041 £ .01k
i;.o 15.7 +0.019 . so24 .;gf
12.0 . 15.0 40.030 * .023 -
b :15.95 18.7 | 40.022 * .023
'2o.§ Cohg +o,ob5 *.025
'52103 63!&' -0;115 +,011
850 99.4 -0.350 * .0LO
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
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or for damages resulting from the use of any infor-
mation, 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 Com-
mission, or employee of such contractor, to the extent that
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of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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