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THEOMITICAL ANALYSIS OF NUTLEGY INTERACTIONS BELOW 20 MeV WITH W ISOLOPES
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In this vork. elastic and inclestiz proton scattering from even-even W isotopes is predicted from
a deformed optical potential previously determined from neutron seattering deta. Corparisons are
rade with experimentel proton data at 16 MeV,

1. Introduction : i
. b .
The even-even tungsten 1sotopes 182,18 186H are known from nuclear structure studies 1,2) to

have lerge and negztive hexadecapole deformations B). A part of our work coneists in the deter-
rination of the quadrupcle end haxadecapole nuclear deformations fp and 8y, from a coupled chan-
nel theoretical analysis of vcriou:c neutron cross sections for these W isotopes. A comparison at
3.L0 MeV betwecen such caiculations and recent neutron elastic scattering cross sectyn reasu-
rements performed at Hruytres-le-Chitel wa: presented at the last Kiev Conference The deduced
neutron potential parameters, including isospin terms and the defcrmations 82, 84, are used in
the present work as a basis to deduce Es'oton—w potential whose predictions are coxmpered with
(p,p) and (p,p’) angular distributions measured at 16 MeV,

2. Coupled channel analysis

In these coupled channel calculations, a (0, 2*, U*) basis was chesen with complex coupling form
factors 3). The potential parameters including the deformation paremeters Bp and £) vere mainly
determined according to the SPRT method ) supplemented by consideration of the scattering mea-~
surements at 3,40 Mev 3),

Belov a few MeV, volumc sbsorption is generally neglected 6) ana the optical potentisl U can be
vritten as :

U='V‘(1'°"RV) + hiagW, i‘f ("'GD'R’)* z .'»q r("" J':.)e
vhere i. = R [4 + PI.Y ’P" ] (‘."»:D) » Roi";Al, (;:V,P,M!)

and { =,a. ,R;) = [1-| up[(z-ﬂ;)/ai”" (i=V,D,S0)

The ~orresponding potential parameters are given ir Table } The def>rmation parameters 8, and
B, vhich wvere found 3} have values close to Gogny's ones issued from Hartree- Eocx-’ogoliubov
calcuiations and, to a lesser extent, to Mdller's ones . Comparisons are given in Table 2.

3. Proton potential :

In this study proton nuclear potential was obtained from Table 1 by changing the sign of the
asymmetry term ¥x& and adding a Coulomb correction nuclear term. In addition a deformed Coulcmb-
potential has been taken into account. MYoreover, at the proton energy Fp = 16 MeV, the volume
ebsorption effects cannot be neglected °/, Consequently, a volume absorption tern Wy was inclu-
ded in the optical potential. The competition between Wy and Wp leads to 2 readaptation of the
energy veriation of the surface absorption at high energy. The proton potential so described
vgs u ﬁd 1o calculate at 16 YeV the angular elastis and inelastic scattering cross sections from
1 186w, As it can be seen from Figure 1, the calculsted angular distributions from 18uy
are close to the measurements by Kruse et al ﬂ . A comparable good agreement is also obtained
at the same energy for (p,p') angular distributions from 182y and 1

4. Conclusion

By using nuclear deformsticns and geometry perameters ‘aj,R;) obtained from the analysis 3) of
neutron scattering data available for W isotopes, it has been shown that good predictions can
be made for (p,p) and (p,p’) angular distributions at 16 MeV. In order to obtain satisfactory
fits at cuch an energy it is important to use in addition adapted voluzme end surface absorption
potentials along with a deformed Coulomb potential,
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TABLE 1

ves0.00-6 8) —0.25 By vy = b938 ) 423051/ v = 6.0
ry ® 1.26 rp=1.28 rgg = 1.26

ay = 0.63 ep = 0.47 ago = 0.63

Neutron opticel potential paremeters for interactions with even-even W isotopes
(strengths in MeV ; lengths in fm). .

TABLE 2
Authors lﬁw lahw 186‘1
B2 B b2 By B2 B
G5tz :t). el 0.240 -0.080 0.230 -0.090 0.2%0 -0.090
Iﬁ‘l;c):r 0.235 -0.057 0.220 0,059 0.213 ~0.060
009; 0.216 -0.060
present 0.223 -0.05L 0.209 -0.056 0.203 -0.057
|- vork ] : .

Deformation parameters B and 8}, of even-even W isotopes. Compariscm between va-
rious determinations,
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