A new island of inversion far from stability

F. Recchia', S. M. Lenzi', S. Lunardi', D. Bazzacco', S. Beghini', G. Benzoni’, A.Bracco’,
D. Bucurescu®, F. Camera’, L. Corradi?, A. Deacon’, G. de Angelis?®, F. Della Vedova?, E.
Farnea', E. Fioretto®, S.J. Freeman’, A. Gadea?, B. Guiot®, M.Ionescu-Bujor®, A.
Iordachescu®, B. Kay’, S. Leoni’, N. Marginean?, R. Marginean', P. Mason', R.
Menegazzo', B. Million’, G. Montagnoli', D.R. Napoli?, R. Orlandi?, P. Pavan', 1.
Pokrovsky?, F. Scarlassara', J.LF. Smith’, A.M. Stefanini’, D. Steppenbeck’, S.Szilner?,
M.Trotta*, C.A. Ur', J.J. Valiente Dobon?, B.J. Varley®, O. Wieland’

'Department of Physics and INFN, Sezione di Padova, Padova, Italy
’INFN, Legnaro National Laboratories, Legnaro, Italy
*Department of Physics and INFN, Sezione di Milano, Milano, Italy
*INFN, Sezione di Napoli, Napoli, Italy
*University of Manchester, Manchester M13 9PL, UK
SNIPNE, Bucharest, Romania

The study of neutron-rich isotopes of medium-mass nuclei is of current interest in
modern nuclear physics. One of the principal interests in these studies comes from the fact
that different theoretical calculations predict the disappearance of classical shell and sub-
shell closures, such as N=28, 40 and 50, and the appearance of new ones, for example at
N=16 and 32.

While the experimental information obtained for nuclear systems has been limited for
decades to nuclei close to the stability line, the continuous experimental developments allow
nowadays the study of exotic nuclei far from stability. Unexpected modifications to the shell
structure have been already encountered and there is evidence that the usual magic numbers
change when increasing the neutron number [1,2]. Responsible for these changes could be
both the developments of a diffuse neutron surface that could fade the spin-orbit interaction
as well as the proton-neutron monopole interaction that could reorder the single-particle
orbits.

A neutron-rich region, where new magic numbers may appear and others disappear, is the
one bounded by N = 28-40 and Z = 20-28. As a matter of fact, it has been shown that a new
sub-shell closure is present at N = 32 but only for Z ~ 20 [1]. The appearance of this new
shell gap has been explained [2] in terms of a strong spin-flip nlf;,—v1{s, proton—neutron
monopole interaction. On the other side it has been predicted that in the middle of this region
nuclear deformation sets in, and that the sub-shell closure at N = 40 disappears. Near N=40, a
new region of deformation is observed [3] due to changes in the shell structure in neutron-
rich Cr and Fe isotopes. New experimental and theoretical results will be shown and
discussed.
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