Quadrupole transition strengths in light Sn nuclei studied in Coulomb excitation
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ABSTRACT

The experimental knowledge about the shell structure evolution towards the doubly-magic self-conjugate '*’Sn
nucleus is now becoming available through radioactive ion beam (RIB) techniques. The investigation of exotic
isotopes reveals novel effects of the underlying effective nucleon-nucleon interaction. Furthermore, the Sn
isotopes span a region between the N=Z =50 and N = 82, Z = 50 double shell closures, which make them the
longest isotopic chain available for experiment. This enables a unique study of the shell structure variations as a
function of the number of neutrons outside the closed Sn core. The constancy of the energy separation between
the first excited 2" state and the 0" ground state in the even-mass Sn isotopes is well explained within the
generalized seniority model. Furthermore, according to this theory, non-diagonal matrix elements of the even
one-body E2 tensor operator will exhibit a parabolic behaviour as a function of mass number across the Sn
isotope chain. Large scale shell-model calculations based using a microscopic description of the effective
nucleon-nucleon interaction largely agree with the generalized seniority model. The adopted experimental B(E2)
values on the neutron-rich side of the Sn chain follow the theoretical predictions. The experimental RIB results
n '9%19%:19%y presented here display a clear discrepancy with theoretical models.



