
ç r ^ ^ o v S S r ^ 

Université Scfentifique et Médicale de Grenoble 

INSTITUT DES SCIENCES NUCLÉAIRES 

DE GRENOBLE 

S3, avenue des Martyrs - GREN08LE 

ISN 83.21 
Hay 198$ 

LOW ENERGY NUCLEUS-NUCLEUS ELASTIC SCATTERING AND THE OPTICAL LIMIT OF 

(SLAUBEI! TriïQRY. 

J . Chauvin, D. Lebrun, A. Lourds, M. Buenerd, P. àe Saint içnon, P. Mart in 

Caizw.icc.iion presented at the International Conference on Huslea.v Vnysias, 
U',omnos (Italy), 29 Augmt-3 Sspteaami? 1982. 

Laboratoire associé à l'Institut National de Physique Nucléaire et de 

Physique des Particules. 

S *-

\ N 

http://Caizw.icc.iion


LOW ENERGY KUGLEUS-NUCLGUS ELASTIC SCATTERING AND THE OPTICAL LIMIT OF 
GLAUEER THEORY. ( 

J. Chauvin, D . l.i'brun, A. l.ouni.s, H. ISurnc cUj P. do Sauitignon, P. Martin 
Institut des Sciences Nucléaires, 53 avenue drr. Martyrs 
36026 - CKKN0B1.K Cedex, KliANCIi 

A description equivalent to the optical limit of Glauber theory is used 
to reproduce, low energy nucleus-nucleus collisions (F^ . . L M - 30 M e V ) . Botli 
reaction "cross-section and clastic scattering- differential cross-section arc 
fairly'Veil reproduced for the 12c + 1 2 c system. In this crude model, the 
nuclear phase shift i s related to a complex refractive index given by the 
nuclcon-nuclcon scattering amplitude f » » ^ 4 ) 
of the nuclear densities p . and p 7 . 

at E N = Ejab/A and the overlap 

4Cb) = »X, 
m UN «"J- p.(b,z) P 2(b,z) dz 
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Assuming gaussian densities, the overlap 
function is also a ganssian^'. To calculate 
the average N - N scattering amplitude used 
in Glauber theory, ve remark that at low 
energy only S waves'contribute to the 
nucleon-nuclcon scattering and then : 
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With the contraint on the 
sh i f t 

fm< 0 ,> sin24 + i ( I cos 2 o* ) o 
average" phase 

(°_ o ) np 2tr cos 2 6 ) 
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NH 2 pp np — SIN 0 

due to the optical theorem. 
The calculated " C + " C reaction cross section is 1262 mbarn, to be 

compared to the 1315 t 40 mbarn experimental value. The elastic scattering 
differential cross section is quite veil reproduced with no need for ronorma-
lization. The only input is the experimental value 0„„ = 196 mbarn at 
E * 30 MeV, besides the standard rms ' C radius : 2'.37 fm. Similar results 
have been obtained at & m « 25 MeV and 85 MeV. Interpretation of this surpri­
sing success in under progress. 
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