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1.19 Energy Dependence of and from p- Si Scattering *)
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28The strongly deformed sd-shell nucleu| 3^^^ been subject of numerous experimen

tal investigations as well with polarized as with unpolarized^-G) nuclear probes.
From cross section measurements in the energy region 14 MeV ̂  ELab ^ strong
energy dependence of the deformation parameters has been deduced by de Leo et al.from
proton induced inelastic excitations (Fig.l). The aim of the present investigation was
the extraction of 62 *^4 from low energy proton scattering.
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For this purpose differential cross section and analyzing power of the elastic and

inelastic scattering of polarized protons on 283^ have been measured for 20 eLab^l70°
and 10 MeV .5 ^ 12 .4 MeV. In this energy range both observables showed marked

fluctuations and so for a conventional analysis in terms of direct and compound

nucleus contributions an artificial energy average over 800 keV has been applied to

the data. The optical potential used in the Coupled Channels (CC) calculations was
first deduced from a fit to the energy averaged observables A^ and G =^6^ -(3*-^
where the compound-elastic cross section was estimated by means of a modified
Hauser-Feshbach-formalism. The CC-calculations where performed with Raynal's code
ECIS in the framework of the rotational model with the coupling 0+-2''"-4'*'. In these
calculations the compound contributions were taken into account, the depths of the
real and imaginary potential were modified and the deformation parameters 63 and B4
were adjusted to the data.

The cross section is well described by the calculations whereas the reproduction
of the analyzing power is worse (fig.2), especially at backward angles, which may be
attributed to an insufficient energy averaging interval. The deduced deformation
parameters listed in Table 1 fit well in the systematic behaviour given by de Leo (see
fig. 1). The values exhibit a 10-30% increase, the values an increase of a
factor 2-3 compared to the corresponding values at higher energies (Ep = 25-40 MeV).
The signs of the deformation parameters are clearly determined by our data, since
their CC-description badly deteriorates by the use of other sign combinations.
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Fig. 2: .<G> and^A^ for ^^Si(p,p') to the lowest 2"'" and 4* state, compared with
CC-calculations (62 = -.48, 63^° " -.70; 64 = .42, 84^° = .60)

Table 1: Deformation parameters deduced from

polarized proton scattering on ^®Si

11 -0.48 +C

12 -0.40 +C

*) Work supported by the DFG and DAAD.
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