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2 Institut d'Astronomie et d'Astrophysique, Universtié Libre de Bruxelles,Campus de la Plaine CP226, 1050 Brussels, BelgiumMany theoretial models have been developed to desribe nulear struture. Among them,a ruial role is played by the mean �eld based models using e�etive fores whih allow to solveat the same time many body and nulear interation problems. Here we present a review ofseveral works inluding D1S Gogny interation in mean �eld approahes and beyond, leadingto a better understanding of nulear struture phenomena and pointing out the limitationsof the models themselves. This allows a rigorous analysis of strong and weak points of theassumptions made in theoretial approahes.Starting from the pure HFB desription and extenting it to the �ve dimension olletiveHamiltonian (5DCH) we will disuss the evolution of shell losures : vanishing for N=20,28[1℄, appearane for N=16 [2℄ and the existene of N=40 [3℄. We will point out that some dataannot be reprodued within the 5DCH model, whih implies the need of a formalism able tosimultaneously desribe high and low energy spetrosopy as well as olletive and individualexitations. Then we will present the RPA formalism and the study of giant resonanes in dou-bly magi, spherial, exoti nulei [4℄. After exposing the QRPA approah in axially symmetrideformed nulei and the role of the intrinsi deformation in giant resonanes [5℄, we will disussthe appearane of low energy dipole resonanes for light nulei [6℄. The isosalar or isovetoras well as the olletive or individual nature of pygmy states will be debated. As a feasibilityexample, we present the �rst mirosopi fully oherent desription of the multipole spetrumof heavy deformed nuleus 238U [7℄.In this ontext, the omparison of the low energy spetrosopy obtained with these twoextensions of stati mean �eld is done for several nulei espeially for 2+ and 0+ states. Thisomparison leads to perspetives for evolution of our models to bridge the gap between QRPAand 5DCH approahes.Referenes[1℄ S. Péru, M. Girod, JF. Berger , Eur. Phys. J. A 9,35-47, (2000).[2℄ A. Obertelli et al, Phys. Rev. C 71, 024304, (2005).[3℄ L. Gaudefroy et al, Phys.Rev. C 80, 064313, (2009).[4℄ S. Péru, JF. Berger, PF. Bortignon, Eur. Phys. J. A 26, 25-32, (2005)[5℄ S. Péru, H. Goutte, Phys. Rev. C 77, 044313, (2008).[6℄ M. Martini, S. Péru and M. Dupuis, Phys. Rev. C 83, 034309 (2011).[7℄ S. Péru et al, Phys. rev. C 83, 014314 (2011).
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