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'Energy Dependence of the Polarlzatlon in- p-O16 Elastic Scattering
‘ ' Between 21 and 53 MeV™ :

E. T. Boschitz®, M. Chabre®, H. E. Conzett and R. J. Slobodrian
Lawrence Radiation Laboratory -
University of California
Berkeley, California

.It is clear that the cross sections ana polarizations of medium energy
propons scattered by the heavier nuclei are well described by the‘optical .
model; however,‘its_applieability to light nuclei is less ceftain., An
' extensive anaiysis,l) of'p-Clé and p-O16 differential.cross—section data
J between lO and 20 MeV has indieaéed that the optical model is Sxprisingly‘
successful in accounting for the p-C12 data, but less so for p-016 where

! .
the parameters vary severely as a function of energy.

In o:der_to study the validity of the optical model for light nuclei at_

highe: energies, in particular, to investigate the energy dependence of

-. iheispin-orbit po@ential, we have determined the polarization in'éhe
V-.p;olé eiastic scattering at seﬁen‘energies beeween 21 and 53 MeV. The {
- source ef-pelarized protons is the.alpha-hydrogen scatte;ing utilizing

'the‘variaBIe energy feature of the Berkeiey 88 cyclotren. In the data" ‘

E presented in Flgure 1 (the lines are v1sual aids and have no 31gn1f1cance)

"a drastlc change 1n the polarlzatlon pattern is found between 21 and 25

‘e1 quV. Abowe thls energy ‘the polarizatlon dlstrlbutlon varies slowly w1th

' “if‘:energy.ﬂ7'k have also measured the' dlfferentlal cross section at h2 1 and

“’Q;SZ 5 MeV to supplement the available data at. 30 3 MeV (qarwell)
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' Tﬁe opticél mpdei aﬁalysis'was perfermed in Berkeley wits SCAT.h and &%

" NASA with a medified version of SCAT L employing the Argonne search

: routine.# ingthis priliminary analysis, we have only considered the.
polarization deta in the less energy dependent region and have iimited
. the search to the conventional seven parameter potential consisting of
~a real central potential of the Saxonéweods type (V, a, Ro) a surface
peaked imaginary potential with a derivaﬁive Saxon~Woods form factor

(W, ar, Ry) andfe spin-orbit potential of the Thomas. type (Vg 2y Ro)i
Keeping Ro fixed at 1.25% .05 fermis and gridding on a, ay and RI we
‘heve‘searched for the best parameters V, W, Vs, to“give good fits to both
polarization and cross-section data, For the search at 32,8 MeV we have used
the'BQ;BAMeV cross-sectien data from Harwell, at 36.7 MeV interpolated
',cross seetions as a guide to the sz2arch routine. The "best fits" were
selected by visual inspection under.the censtraint that the pefameters .
were reasonable and compromising over this energy fange. The results of
© the analysis are shown in figure'Z. .The solid:lines present the opﬁical‘
" model predictions sith'the parameters from stle l, With the'exception
- of the highest energy quite'satiSfaEtory fits to polarization and eross-

section data can be obtained up to 120° CM.

:-At'present we eonclude that ﬁﬁe'opticel model ‘'is a reasonably aoplicable

to the p--O16 elastic scatterlnp at these energies althouOh there are some
fluctuations in the parameters. Ye are optlmistlc that a more detalled
‘analySLS will produce better fits at large angles and give a more syste-

‘imatlc variation of the parameters.
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TABLE I~
E VoW Vg a ay R, R
32.8 | L1.0 S 7.5 .65 .50 125 1.35
36.7 | 1.3 6.3 81 W67 .50 125 1.30
12.0 | 36.0 3.5 81 .75 .76 120 1.30
2.5 | 3147 3.6 8.7 .70 Wb 1.20 1028
t -~
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) FIGURE CAPTIONS

Figure 1 Energy dependenoe'of the p-O16 polafizatibn.

Figure 2 Optical model predictions to the polarization and cross-
. section data using the parameters of Table 1.



0

L 0 &

» Q_‘_”}'a‘_ﬂ,_ » 0 A

i’.

X

\,/

"/20//:&//

’w

N

o
S
: i

%o

lCo .

UCRL-16217 .

o
:/90"- =

SITm IR



POLARIZATI O  i;7“TT"  2 «<f; l4.:‘: E

oy L

3}
-

9_',

i

52.€ 1
AN

4
(3
L4
\

¢

,'.““d;g' :
L daL.

- UCRL-1621.T

cross sccf/b/v,

LA elitae e

i,

4 e



@y

to,

 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,
or usefulness of the information contained in this
report, or that .the use of any information, appa-
ratus, method,. or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
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
such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access

any information pursuant to his employment or contract

with the Commission, or his employment with such contractor.








