
(Q \&oo$b£/ 

!s M 
Université Scientifique et Médicale de Grenoble 

INSTITUT D E S S C I E N C E S N U C L E A I R E S 

DE GRENOBLE 

53, avenue des M a r t y r t - 8P 257 • 38044 Gronoble Cedex 

Tél. 87 71 41 

ISN 78.18 
Avril 1S7B 

ISEi.AS.1C SCATTERING Of POURIZr.D P20TJNS AOT 

I S 2 s - 1 0 SHELL NUCLEI 

R. de SWISIARSKÏ 

'JS'i'Gk STRUCTURE 

Sème Conférence Internationale sur lea Agrégats dzns la Stntciici:? dss fl^yaux, 
et des Reactions livcicxii'GS. Univ. lizîxitobu, W'-r.ipag, W-2S Juin Ji'î'fi. 

Laboratoire associé à l'Institut National de Physique Nucléaire 

et de Physique de» Particules 

http://ISEi.AS.1C


t-

^^onférence de Winnipeg 

ISN/78-18 

* INELASTIC SCATTERING 0.: P0LARI2ED PROTONS AND 

CLUSTER STRUCTURE IN 2s-Id SHELL NUCLEI 

• René de Swiniarski 

Institut des Sciences Nucléaires (IN2P3 et USMG) , 
53. Avenue des Martyrs, 38026 Grenoble Cedex, France 

ABSTRACT 

It is shown that inelastic scattering using polarized protons 
is superior to other inelastic scattering experiments using unpola-
rized beam to get precise multipole deformations in light nuclei. 
Such knowledge of correct multipole deformations is of great impor
tance since they are directly connected with cluster structure confi
guration in these nuclei. 

The existence of deformed structures in light nuclei of 2s-]d 
shell has long be recognized • 
Host of the Hartree-Fock (HF) calculations characterise this region 
as a region ' of permanent ground state deformations. Most of these 
HF calculations like for instance the most recent one by P, Quentin 
using a Skyrme III interaction indicates the presence in these nuclei 
of hexadecopole (64) as well as quadrupole ($2) deformations. 

The existence of such multipole deformations in several nuclei 
of the 2s-Jd shell has been confirmed by several inelastic scattering 
experiments using various projectiles 3 including polarized protons \ 
Nevertheless the absolute values of B2 and $4 deformations extracted 
from these data, generally analyzed with a-coupled - channels pro-* j 
gram, were very different depending on the type of particles used as 
probes, 

The deformed structures of the nuclei W » 2 (4n type) in the 2s^Jd 

shell have also been considered through the a-particle cluster confia 

guration. 

Recenc heavy ions and o-transfer reactions suggest the exis
tence of a clusters in light nuclei 5. The existence of some a 
nucleus structure in 2ûrfe has, for example, first been succesfully 
considered using the model of Brink and Bloch 6. 

Recently the simple microscopic a cluster model of Brink and 

Margenau was used to study several light 4n nuclei ?. 

This mode! gave for Ne the following deformations(p2 « 0,55, 
84 •• 0,32) and for 2 f lSi <62 - - 0.43, 64 - + 0,18). When compared to 



all available results from inelastic scattering experiments only the 
one coming "from inelastic scattering of polarized protons experiments 
on these nuclei were in very good agreement with these results 
(these experimental results were 62 - 0.47, 84 - 0-28 for 2 0 N e and 
62 - - 0.50, 84 « + 0*15 for 28si) values which are generally accep— 
ted now. This is just a simple example to show the superiority of 
polarized protons over other particles used in inelastic scattering 
experiment to e e C precise multipole deformations which therefore -nay-
more correctly be related to possible cluster structure configurat
ions. Indeed analyzing powers data are much more sensitive than 
cross section to the values of A4 deformations and in fact to the 
shape of the nuclei or its mass distribution. 

Using polarized protons may therefore be a good additional 
tool to study clustering in nuclei. The existence of a large (34 
deformation such as in *°Ne and 2 8 S i can probably definitely he rela^-
ted with the presence of a aggregates in these nuclei. It would be 
worthwile to point out therefore the need for precise protons polar i> 
gâtions data (analyzing power and cross section) to get values for 
62 and 64 at the beginning and at the end of this 2sMd shall to 
make definite description of nuclei in this -mass region in terms- of 
a possible a cluster configuration. 
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