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It is well known that many basic features of the nuclear vibrational states can be
described within the Random Phase Approximation (RPA), which enables one to treat
some correlations in the gro'.md state. Being the spatial overlap between the ground state
wave function and the excited state wave function the charge transition density provides
a good test for nuclear models. Recent experimental and theoretical (based on the RPA))
studies [J] of the charge transition densities to investigate the interplay between single-
particle and collective degrees of freedom in the excitation of the low-lying states in some
spherical nuclei are in reasonable agreement, but the theory gives fluctuations of the
transition densities in the interior region. In RPA, as in the Hartri-Fock approach, the
theoretical fluctuations are too large in the nuclear interior, which indicates a systematic
problem of a more fundamental nature.

The effect of ground state correlations on the charge transition densities uf vibrational
states in spherical nuclei hat been studied in our recent paper [2]. The problem for the
ground state correlations (GSC) beyond RPA leads to a non-linear system of equations,
which is solved numerically. The influence of the correlations on the pairing is taken
into account too. The selfconsistent inclusion of GSC beyond RPA results in an essential
supression of the charge transition density in the nuclear interior in comparison with the
RPA calculations and enables one to reproduce the experimental data.

[1] R.J.K. Sandor et ai., Nuc.l. Phys. A535 (1991) 669
[2] D. Karadjov, V.V. Voronov and F. Catara, Phys. Lett. B306 (1993) 197


