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1_The.pola§13aﬁion of high-energy nueleonaelasticaily scattered
.vframnsginuzéra nueled mist be a consequence of an effective spiuéorbit
po;ehtiai in hhefnucleonanuelaus interaction, fhis suggests a simple
géagrﬁlisstign of the conventional Optiéalvmedel of the nuﬁleus by th§
':j“édditién'af a apiﬁuorﬁit pctentiai;l Galeulationa of tﬁe polarization
" to be axpacted from this model as applied to beryllium and earbon have
1::baen wade in. several instances.. The rwsults are in qualitative agree-
ment m.n the experimental meaam-ements in that they she:r that a emall
| spin—orbi; potential, of thg order of l.Msv, can lead to the large,
ipglarizétions ébaervad. However, the celéul&tiéns indicste that in
7'thé regien’ef the diftractiaﬁ minima, the polarizatiOn‘shows\a double
revareak of sign withiu an angular ?@gion of a few degrees. Thip double

7

. been snggeated that this dip as it appears in the calculationa-is a

: rwversal, or dip, 18 not experimentally obaerved in Ee or C.” It hes

B refleatian of tha use of & eqnare-well central patential.z Our
'calenlations for the polirization of 290~Mev neutrons elastically

'_  scattered from carbon indiuate that 4f the real central potantial is .

‘taken to be zero or sufficiently Small compared to the imaginary

potenﬁial, tﬁe dip is not eliminated hy»rounding off tha edges of the

:,aquarﬁ-wall‘b iﬁéwever, if ro:.a given potentisi-well sbaée the ;eal

central pgténtial_is incraaaedvbufficientlyg rélative to the 1m§gin§ry
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‘central potential, th§>dip in the polaris#ﬁion becomesz of less significance,
" so that experimentally it would not be observed. Both the shape of the well
 .and the magnitudes ef;%he potentials shauid of cmurée be fixed by a qompariaon

with the. éxparimantal scabtering measurements. It is felt, though, that the

_’measuremsﬁta at 300 Hav are not sufficiently axtenaive or aocurate to fix

all the parametars invalved
In addition to the above considefations there 19 anothar still

4: unconsidered point that has a bearing on the interprgtations-af the
¢aleulations. A& formal analysjs of the justification of the optical model

of high-energy muclson-mucleus scattering has been made, which leads to

’ thﬁZQQnelusidﬁ that in general the predictions of this model are valid

. only for small scattering angles. The exact line between small- ana.

large-angle scattering is, of course, not precise. For the light eleménta, '
Be and C, however, the predicted first diffraction minims and the associated

’ pclgrizétim phenomena ocour at an angle ¢ 299. Gﬁe notes that not only

is the dip in the polarization not observed, but also that the first
dirfractiéé minimum is not observed, How if tha;absenge of these phenomena

~ in Be and C can be ascribed to the lack of validity of the model for large

scattaring angles, one would expect that for the heavier nuclei, where
the diffraction and‘poiariaatiéufoccur aﬁ sméller angles, these phenomens

-would manifest themselves according to the predictians of thd calculations.

5
v¢uch indeed is the case. Chamburlain, Segre, Tripp, wiegand, and Ypailantis

" have found that a dip ih the polarization occurs for the elements Al, Ca,

and Fe, in the region arcund the diffraction minima. The ealculated

polarization of 290-Kev neutrone elastically scattered from Al, assuming
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a pérabolic—ahaped central fuclear potential is éhowﬁgin Fig. 1, aloﬁg
with the experimentally observed polarization for 290-Mev protons
'-elaatically scattered from alwsinum, Tﬁe second dip thap is predicted
by the model would not be expected to be experimentally observed because
of the probable lack of validity of the model for such large angles of
scat@ering.7 Theleffect of including‘ﬁhe"Coulomb potenii?l in the
_ calcuiaticns to describe the aaﬁttaring of protons will bé to decrease
the maximum polarization ﬁnd_to widen the region ?f therdip in the
polarization. | ‘ _ |

We wish to thank O, Chamberlain, E. Segre, R, Tripp, C. Wiegand,
and T, Ypsilaentis for discussions relating to their sxperiments. This'
work was performéd under the auspices of the Atomic Energy Commission.

A full acecount of the above material will soon be submitted to

the Physical Review for publication.
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7. It must be recognized, though, that the experimental difficulties for
such large-angle acattering are quite pronounced and nmight make the
resolution of a dip, if such sxisted, very difficult.
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FIGURE CAPTIOR

The calculated polarization of 290-Ney neutrons clastically
scattered from aluminum. The crosses, x , are the experimentally

moasured polarizations for protons elastically scattered from

aluninum as given by Reference 5.
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