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Equation of State for Neutron Stars based on a
microscopic energy density functional : from the

outer crust to the core
Wednesday, 26 March 2014 17:00 (20 minutes)

Within a microscopic approximation the structure of Neutron Stars is usually studied by modelling the homo-
geneous nuclear matter of the core by a suitable Equation of State, based on a many-body theory, and the crust
by a functional based on a more phenomenological approach. We present here the first calculation of Neutron
Star overall structure by adopting for the core an Equation of State derived from the Brueckner-Hartree-Fock
theory [1] and for the crust the so-called Barcelona-Catania-Paris-Madrid (BCPM) Energy Density Functional
which is based on the same Equation of State, and which is able to provide accurately the binding energy of
nuclei throughout the mass table [2]. The outer core is treated in the standard manner with the nuclear masses
computed at the Hartree-Fock plus BCS level. The inner crust calculation is performed in the Wigner-Seitz
approximation using the self-consistent Thomas-Fermi method, which is able to describe not only spherical
droplets but also pasta configurations such as rods, slabs and spherical and cylindrical bubbles. Preliminary
results about this new microscopic Equation of State have been reported in Ref. [3].
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