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Title of the project:  Microscopical description of the inner  

                       crust of neutron stars

Purpose of the visit: studies relative to the effect of pairing correlations on the thermalisation process and the cluster structure of the inner crust.
Description of the work and results obtained during the visit

 1) We have analysed how the pairing correlations influence the inner crust thermalisation process in the presence of neutrino emissivity of the crust, which we have neglected in our previous study. This analyse was done solving the heat equation in  the whole volume of the star under the assumption  of a fast cooling of the core and using a microscopic input for the  specific heat of the  neutrons. It was shown that in the first stage of the

thermalisation the pairing correlations influence significantly the neutrino emissivity through the pair breaking and formation (PBF) process. However, it appears that the differences in the  temperature profiles generated by the dependence of the PBF process on  pairing intensity are washed out after a time of the order of one year. At a later time, when the neutrino emissivity of the crust does not play an important role, the thermal relaxation of the inner crust is strongly influenced by the intensity of pairing correlations through the effect which pairing has on the specific  heat of neutrons. 

 Based on this study we have wrote a manuscript which is going to be submitted for publication. 

2) We have studied the influence of pairing on the structure of Wigner-Seitz cells within the framework of self-consistent HFB approach. More precisely, we have analysed the accuracy of various approximations we have used in our previous work in order to determine the cluster structure of the inner crust. Thus we have started to investigate the stability of the beta equilibrium configurations to the protocoll employed to change the number of protons and neutrons at a given baryonic density. This study will be continued in the framework of the present collaboration.
