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Aiming at a universal and precise approach to nuclear low-energy dynamics, many-
body correlations beyond mean field are studied by self-consistent methods within a co-
variant framework. Recent developments based on Green’s function techniques enable a
parameter-free treatment of the correlations caused by the coupling of single-nucleon and
vibrational degrees of freedom [1].

A set of self-consistent models going far beyond the simple mean field approach is
developed and applied to the shell structure and to spectroscopic factors [2], to isovector
and isoscalar giant and soft modes [3], and to Gamow-Teller and spin-dipole resonances [4]
in ordinary and exotic nuclei. The recent application of the developed approach to su-
perheavy nuclei [2] describes the evolution of the nuclear shells in Z = 120 isotopes,
representing hypothetically an island of enhanced stability.

The microscopic nature, consistency and universality of these methods make them
an ideal tool to describe and interpret experimental data and to provide the consistent
nuclear physics input for astrophysical applications. It is shown how the comparison with
experimental spectral data of high resolution constrains both the underlying covariant
energy density functional and the implemented many-body coupling schemes.
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