High Spin Physics 2001, Warsaw, February 6-10, 2001

Abstract No: 038 Submitted on: 12 Jan 2001, 10:02 GMT Title: Quadrupole collectivity in neutron-rich light nuclei. Author(s): R.R. Rodriguez-Guzman, J.L. Egido and L.M. Robledo Affiliation(s): Dep. Física Teórica C-XI, Facultad de Ciencias, Universidad Autónoma de Madrid, 28049 Madrid, Spain

Nowadays, many experimental and theoretical studies are focusing on the understanding of how quadrupole collectivity develops in neutron-rich light nuclei. The main reason being that, for those nuclei, the N = 20 and N = 28 shell closures seem to be weakened opening up the possibility of quadrupole deformed ground states. The best example, up to know, of the erosion of the N = 20 shell closure corresponds to the first excited 2^+ state in^{32}Mg [1]. Both its excitation energy and its B(E2) transition probability indicate [2] that this state is the member of a strongly deformed rotational band. From a theoretical point of view, this nucleus has been studied with the shell model (SM) and with the mean field method. In the later method the key ingredient to obtain a deformed ground state in^{32}Mg is the rotational energy correction [3] which is usually disregarded in mean field calculations for heavier nuclei. In order to study the properties of the neutron rich nuclei around N = 20 and N = 28 we have used the Gogny interaction (D1S parameterization) to perform, as an initial step, HFB calculations constrained in their quadrupole moment for several nuclei. To evaluate the effect of the restoration of the rotational symmetry we have computed [4] the angular momentum projected (AMP) energy curves for the quadrupole constrained HFB intrinsic states. The main conclusion of those calculations is that the AMP dramatically changes the HFB energy landscape. For instance, the ground state of the nucleus^{32}Mg is spherical in the HFB calculation but it becomes deformed in the AMP one. We have also found that in many cases two coexisting minima appear after the AMP has been carried out. Therefore, for a proper description of the ground and excited states of the nuclei considered we have performed configuration mixing calculations (GCM) with the angular momentum projected wave functions (AMP-GCM).

In my talk I will present the results of such AMP-GCM calculations for several neutron rich and light nuclei. To be more precise, I will discuss the isotopes^{30}�^{34}Mg [5],^{32}�^{36}Si and^{28}�^{32}Ne to illustrate the erosion of the N = 20 core and the isotonic chain^{40}Mg �^{48} Ca [6] to illustrate the erosion of the N = 28 core. The theoretical results for two neutron and two proton separation energies, excitation energies and B(E2) transition probabilities agree well with both experimental results and the calculations carried out with other interactions and/or methods.

References

[1] D. Guillemaud-Müller et al. Nucl. Phys. A426, 37 (1984).

[2] T. Motobayashi et al. Phys. Lett. B346, 9 (1995).

[3] X. Campi, H. Flocard, A.K. Kerman and S. Koonin, Nucl. Phys. A251 (1975) 193.

[4] R. Rodríguez-Guzmán, J.L. Egido and L.M. Robledo, Phys. Lett. B274 (2000) 15.

[5] R. Rodríguez-Guzmán, J.L. Egido and L.M. Robledo, Phys. Rev. C62 (2000) 054319.

[6] R. Rodríguez-Guzmán, J.L. Egido and L.M. Robledo, To be published

Invited talk.