Proc. Sixth Int. Symp. Polar. Phenom. in Nucl. Phys., Osaka, 1985
J. Phys. Soc. Jpn. 55 (1986) Suppl. p. 560-561

1.3 Fourier-Bessel-Analysis of 52Cr(ﬁ:n0) Scattering
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In order to check Woods-Saxon (WS)-parametrisation of the nucleon-nucleus-poten-
tials we analysed our elastic scattering data on chromium (E; = 11 MeV and 13 MeV)
/WEI 85/ and argon (E = 11 MeV and 13.5 MeV) using the Fourier-Bessel (FB)-expansion
in the GOMEL-Code /LEE 83/. The total number of FB-coefficients is limited by two
facts: a too large number would increase the error-band of the potential, while a
too small number would Tlimit the variability of the shape. One criterion for the
minimum number needed is the reproduction of the usual WS-form and its derivative,
which needs six and eight coefficients, respectively, with cytoff = 9 fm.

Fig. 1 shows the chromium data with calculations using the set A of Rapaport
/RAP 79/ (full curve), a readjustment of only the depth of both V and Wp (dotted)
and finally with a search on the real spin-orbit (SO)-potential parameters (dashed-
dotted). The fits yield a value for Wy approx. 2 MeV smaller and agy = 0.5 fm. By
the FB-analysis of our data we got s1m11ar fits. Obviously the YWS-form and its deri-
vative are good approximations for chromium in this energy range for the central
potentials (fig. 2).

For the analysis of the imaginary SO-potential the argon data /SCH/ are used,
since the chromium data turned out to be insensitive to this term. In table 1
different calculations are compared. Here six and eight coefficiences are used for
V and WD, respectively:

1 2 3 4 5
Vv Fb FB FB FB FB
Wy N WS FB FB FB
Table 1. Dependence of X2 for
sequential substitution(of)the
Woods-Saxon-Potentials (WS) by
Fourier-Bessel-expansion (FB) Yso W3 W3 Wi NS AR
and the influence of the Wg,
term
uso - WS - WS -
X | 2.07| 1.46 | 2.34 | 1.22 | 1.50

For each column all parameters were varied until a best fit was obtained. The con-
parison of column 1 and 2 or 3 and 4 clearly shows that an additional positive
imaginary SO-potential reduces X2 by a factor of nearly two. In column 5 it is shown
that this improvement caused by Wgy cannot be simulated by a free choice of the real
SO-potential.

560



561

M 11j1j]11j1|1|1—|]1 Ay rrrryrTrrrirrrrrrory
dan

E’ 11 Mev 'E

F ]
100 f 1 0

F .

F 5, jl‘.,-.-

3 X ‘\.-' k-

’llJllellllJLJ_llJ. -lﬂ 1 0111 T I O (L |

0 50 100 150 8_ 0 50 100 150 &,
do 1ll1l|l||111l|‘1‘ A) ]ll']—lllll"l-lll‘r
an : 41

3 13 Mmev % L 13 mev a1

3 3 !

i

! i
100 £ i o

s ]

E 4

; B

rll]]ljlllllll'lll] _10 L L L1 LAl i1 1

0 50 100 150 8 0 50 100 150 €,

Fig. 1 52Cr‘.(n,n0) data and different fits (see text)

80 LN SRS TN TR Bt G T R R l-‘ 30 T T T rrrrer T i
60 f ; 20 ]
1 3 :
1 St .
" 3 i
: 0 :
- -10 |
_20 i | I U O U BT N RN B i | I W R TR N A BTN B
0 2 4 6 8 t/fm 0 2 4 6 8 r/fm

Fig. 2 Best fit results for central potentials by FB-expansion and
by WS-analysis (full curve).
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