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THFOKniCAL A.'iALY3I5 OF NUCLECv INTERACTIONS BELOW 20 MeV WITH W ISOTOPES 
J . P . Lelaroche 
Service rie Pr.ysique Nucléaire - Centre d'Etudes de Bruyères-le-ChStcl - B.P. n° 56l -
925 >i2 MOriTHOUGK CE'LEX - franco 
In t h i s work e l a s t i c and ir.clr.ntic proton sca t te r ing from even-even W isotopes is predicted from 
e deformed opt ica l potential previously determined from neutron sca t te r ing da ta . Comparisons are 
irade with experimental prjton data i t 16 MeV. 
1. Introduction 

K The even-even tungsten isotopes "* ' W are Known from nuclear s t ructure studies * t o 
J£ have large and negative hexadecapole deformations Blt. A part of our work consists in the deter -
"f c inat ion of the quadrupole and hsxadecapole nuclear deformations «3 and Si, from a coupled chan-

{ nel theore t ica l analysis of various neutron cross sections for these W i so topes . A comparison at 
l£ 3.1t0 MeV between such calculat ions and recent neutron e l a s t i c scat ter ing cross section neasu-
Ô rements performed at Bruyères-le-Châtel was. presented at the l a s t Kiev Conference 3 ) , The deduced 
<-J neutron potent ia l parameters, including isospin terms and the deformations f?2> "!;, are used in 
< the present work as a basis to deduce proton-W potent ia l vhose predict ions a re compared with 
y (p,p) and (p,p*) angular d is t r ibut ions * ' measured at 16 MeV. 

2 . Coupled channel analysis 
In these coupled channel calculations, a (0*, 2*, U+) basis was chosen with complex coupling form 
factors 3). The potential parameters including the deformation parameters 62 and Bl» were mainly 
determined according to the SPRT method 5) supplemented by consideration of the scattering mea­
surements at 3. ho MeV 3), 
Below a few MeV, volume absorption is generally neglected "' and the optical potential U can be 
written as : 

where 

and 

Rt - « .J* • A»XT• r%V] < l - v ^ » ****** ( t . v , v ; 
-1 

{ (* , •* .«O - [ i+ «*!(» •«;)/««} J" (*•*,»,*•) 

The corresponding potent ia l parameters are given in Table 1. The deformation parameters 8^ aD^ 
81» which were found 3) have values close t o Cogny's ones ' ' issued from Kartree-Fock-Hogoliubov 
calcula t ions and, to a lesser extent , to MSller's ones 2 ' . Comparisons are given in Table 2 . 

3 . Proton po ten t ia l 
In t h i s study proton nuclear potent ia l was obtained from Table 1 by changing the sign of the 
asymmetry term ^jj"- and adding a Coulomb correction nuclear term. In addition a deformed Coulomb-
po ten t i a l has been taken into account. Moreover, at the proton energy Ep • 16 MeV, the volume 
absorption effects cannot be neglected ° ' . Consequently, a volume absorption te rn Wv was inclu­
ded in the op t ica l po ten t i a l . The competition between Wv and Up leads to a readaptation of the 
energy variat ion of the surface absorption at high energy. The proton po ten t i a l so described 
was used to calculate at 16 MeV the angular e l a s t i c and ine la s t i c sca t ter ing cross sections i from 
lB2,l6«,l86w, As i t can be seen from Figure 1, the calculated angular d i s t r ibu t ions from ^ W 
are close to the measurements by Kruse e t al * ) . A comparable good agreement i s a lso obtained 
a t the same energy for (p ,p ' ) angular d i s t r ibu t ions from 1°ZW and 1°°W. 
I». Conclusion 

By using nuclear deformations and geometry parameters 'aj .Rj) obtained from t h e analys is 3) 0 f 
neutron scat ter ing data available for W iso topes , i t has been shown that good predict ions can 
be made for (p,p) and (p ,p ' ) angular d i s t r ibu t ions at 16 MeV. In order t o obtain sa t i s fac to ry 
f i t s a t such an energy i t i s important t o use in addition adapted volume and surface absorption 
po ten t i a l s along with a defonned Coulomb p o t e n t i a l . 
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TABLE 1 

V * 50.00-16 ( ^ ) - 0.25 E n WD - I..93-8 ( ^ ) • 1.30 E^* V s o « 6.00 

r v

 a 1.26 ID - 1.28 r s o » 1.26 

ey = 0.63 »D * O'1*7 *S0 ~ °-63 

Neutron optical potential paraaeters for interactions vith even-even W isotopes 
(strengths in MeV ; lengths in fn). 

TABLE 2 

Authors 
I82 t f 1 8 U W 186 w 

Authors h ' »U »2 h 6 2 •• 
G6U et al . 

1) 
0.2U0 -O.O8O 0.230 -0.090 0.230 -0.090 

Moller 
2) 

0.235 -0.057 0.220 -0.059 0.213 -O.O6O 

Gogny 
7) 

0.216 -0.060 

present 
i. vork 

0.223 -O.O5I» 0.209 -0.056 0.203 -0.057 

Deform-itiorj parameters 82 and 61» of even-even W isotopes. Comparison between va­
rious determinations. 
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Comparison theory-experiment for e las t ic 
(0+) and inelast ic (2*) scattering of pro­
ton» from l 8 l'W at Ep « 16 MeV. 
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