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An importance sampling iterative algorithm, developed few years ago [1] for diagonalizing
large matrices, has been upgraded so as to allow large scale nuclear shell model calculations in
the uncoupled m-scheme [2]. This new version can generate a large number of eigenstates for
each angular momentum and, therefore, is able to provide a complete description of the low
energy properties of complex nuclei.

The method has been implemented numerically for investigating the low-lying spectroscopic
properties of the 130−134Xe isotopes. We used a single set of single particle states and a realistic
two-body potential. To our knowledge, this is the first large scale shell model study of these
nuclei. In order to perform this calculation we had to deal with Hamiltonian matrices of very
large dimensions (about one billion). The sampling algorithm, however, allowed us to select
only the relevant basis states, which came out to be about 10% of the total.

The calculation produces quite rich spectra together with the strengths of the transitions
among all low-lying states. The spectra, the E2 and M1 transition strengths are generally
in good agreement with the experiments. The shell model analysis allows to determine the
collectivity of the states as well as their proton-neutron symmetry and their multiphonon nature.
It allows also to follow the evolution of their collectivity and symmetry properties as we move
toward the transitional 130Xe.
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