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Elastie^^^attering of 65 MeV polarized protons from C, Mg, Si, Ca, Ni,
Zr and Pb was measured at Research Center for Nuclear Physics of Osaka Univer

sity. Analyzing powers and cross sections were measur^^ at the angle region between
12 deg. and 160 deg. In Fig. 1 measured data for Ca are shown. The analysis
using the conventional Woods-Saxon type optical potential was not effective for the
backward scattering data larger than 100 deg. So the automatic search code EC1S79
was modified to include the Fourier-Bessel (F-B) type potential in addition to the
WoodsSaxon type potential. The form of the potential used is as follows
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Vu(r) = -(^}^(Vu^f(r\ris,au)+Y.Cisin(iTcr/Rc).

Calculations using the above potential is shown as solid curves in Fig. 1. The
potential shape obtained is shown as solid curves in Fig. 2. The broken curves in
the same figure are microscopically derived potentials using the energy dependent
three range effective nucleon-nucleon interaction derived from Hamada-Johnston
potential using nuclear matter theory by S. Nagata and N. Yamaguchi ' .
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Fig. I ^^Ca(p-,p)^°Ca cross sections and analyzing powers. Solid curves are
Fourier-Bessel type optical potential calculations.



With the use of F-B potential, the ambiguity region of the optical potential
was derived directly from the scattering. Monte-Carlo calculation method was used
to obtain the region, since the correlation among the F-B coefficients is too strong
to deduce it by the usual error correlation n^trix methpd. For |^he Monte-Carlo
calculation we used following trial potentials V =V+S6V, W =W+S6W, ̂ ]^g~^2.s^^'^^ls'

V--, u sinUTur/J^ ^ sinijitr/Ro) sin(jnr/Ra)5Vfi = L5C'; hi 51/ = h^bi SVu - ̂ Sc,
where h , k , g, are random numbers between -1 and 1 and each 6a., 5k , 6c are
defined so as ti S^ve ^j^Oj^O-5-X^j^^| = (N-F) for a. for example.^ For'^one trial,
the error potentials v , W , V.. are fixed by selecting the 14x3 random numbers h, ,
k, , g. and then by choosing the scaling value S^\o
For a given point r, a maximum value and a minimum value of V 's, s, vV ®
the whole trials define the uncertainty regions of the potential. In Fig. j the>^^
shaded area shows the potential uncertainty for the data (0. ,<160°), while Vn.&'Z'//,
shaded area indicates the region of uncertainty for the scattering data (6^^ ^<80°)
each for 50,000 trials. Also uncertainties of the volume integral of the potential
(.^) and the mean ^(yjare radius of the potential (MSR) are J /A=-325.3"''9'.y' and
<r^> ^^=18.010.70 for Ca. The phenomenological optical potential shows marked
difference from the theoretical curve at the nuclear centeral region.
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Fig. 2 Fourier-Bessel type potential,fsolid curve) and the microscopically derived
potential (dashed curve) for Ca.
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Fig. 3 Optical potential uncertainty region. 1\\e. ̂ //axe.a shows the calculation for
the data (0j^^j^<8O°) and the area for the data (0j^^j^<160°).




