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In order to estimate the effective

analyzing power of the polarimeter
MUSASHI^^ , angular distributions of cross
sections a and analyzing powers Ay for proton
elastic scattering from a natural carbon

target were measured for the angular rauige
10° < 61 < 80' at energies of 35 , 4-0 , 45 ,
50 , 55 , 60 , 65 , 70 , 80 and 84 MeV. The
polarized beams were provided by the 230 cm
AVF cyclotron at RCNP. The beam intensity was
typically 10 nA and the beam spot was 2 mm
wide and 2 mm high on target. The beam
polarization was monitored continuously using
a carbon analyzer and was about 80 %. The
target thickness was 40 mg/cnr . Protons
scattered from the carbon target were
detected with Nal(T1) scintillation counters
which were placed on both side of the beam.
The overall energy resolution was about 1 MeV
FWHM. The cross sections were corrected for

the efficiency reduction caused by proton
induced nuclear reactions in Nal(T1)
detectors^) ;
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A part of the results is shown in Fig. 1.
A  fitting of two-dimentional B-spline

functions to the measured data was performed
as a function of the laboratory angle 0| and
energy Ep for the angular range
40* < 01 < 70° and the energy range 35 MeV
< Ep < 84 MeV. The B-spline functions used
were as follows^) :
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is the polynomial of degree m cuid

Cij are the coefficients to be calculated.
Assuming that each of data has 2 % error, xt of
a  and Ay of fit are 1.6 and 0.15,
respectively. A part of the results of the
fit is shown in Fig. 2. The effective
analyzing power of the polarimeter MUSASHI is
calculated using the above fitted B-spline

Fig. 1. a and Ay at 50 and 70
MeV. The solid curves are

results of the optical model
calculations with the

parameters listed in Table 1.
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Fig. 2. Two-dimensional
B-spline fit to Ay.



function and is shown in Fig. 3.

The experimental data have been also
analyzed with the optical model using the
automatic search code ECI379 of Raynal^). The
following optical potential is used :

U(r} = Vcoui (r)-Vff/(r;rfi,afl)

-iKf av.^ )+4ai^.It's i^/ (r; ri/., av,)

where

/(rlro.Oo) = (l+exp((r-ro)/ao))"'. (4)
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Fig. 3. The effective
analyzing power of the
polarimeter MUSASHI vs.
incident proton energy.

In the first place, at each energy, a and Ay were fitted varying all parameters
except for and rs. The best fit parameters are shown in Table 1 and the solid
curves in Fig. 1. are the predictions of these parameters.

Jable 1 Best fit optical potential parameters. rR = 1.16
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Excellent fits have been obtained. Secondly, we tried to find an optical potential
parameter set which had linear energy dependence and reproduced the experimental
data well for an energy region as wide as possible. At present, for an energy range
40 MeV < Ep < 70 MeV, the following result was found ,

V(? = 55.113-0.3385EP, pr = 1.16 , or = 0.5715+0.00176£p

= 0.332+0.149Ep , rv„ = 0.7 , = 0.45 (5)

W, = 4.8 ,  Tit's = 1.35 > ail's = 0.45

Vis = 8.5g7-0.0293Ep , ryis = 1.167-0.00308Ep , avis =0.54

Further work to expand the energy region of this analysis is now in progress. We
will perform measurements at energies below 35 MeV and utilize the polarimeter
MUSASHI for lower energy.
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