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Nuclear Physics =
Volume 9, Issue 4, 1958-1959, Pages 615-634 ]

The effective nuclear potential

T.H.R. Skyrme
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Abstract

An empirical analysis is made of the mean effective
internucleon potential required in the shell-model
description of nuclei, allowing for the presence of many-
body effects as suggested by current theory. A consistent
description is found in which the effective two-body
interaction acts almost entirely in even states, and the
many-body effects are simulated by a repulsive three-body
contact interaction. The strength of the two-body
interaction is consistent with that expressed by the free
scattering matrix of the two-nucleon system, and that of the
three-body interaction with the ‘rearrangement energy’
calculated in the many-body theory.
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Hartree-Fock-Bogolyubov calculations with

the D1 effective interaction on spherical

nuclei

J. Dechargé and D. Gogny
Phys. Rev. C 21, 1568 — Published 1 April 1980

Article
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ABSTRACT .

A self-consistent approach allowing the introduction of pairing into

FoRCS

a comprehensive study of the bulk as well as the structure
properties of nuclei is presented. It is emphasized that the density-

dependent effective force used in the calculations reported here
does permit the extraction of the mean field and the pairing field in
the framework of the Bogolyubov theory. First, a brief review of
Hartree-Fock-Bogolyubov formalism with density-dependent
interactions is presented. Then the derivation of the effective
interaction is explained and some details concerning the nuclear

matter properties are given. Finally, we report the studies on

spherical nuclei with special reference to the pairing properties. In

order to demonstrate the versatility of our approach a

comprehensive study of various nuclear properties is given. In view
of the abundance of results obtained with our approach we plan to
report the results on the deformed nuclei in a future publication.

NUCLEAR STRUCTURE Density-dependent Hartree-Fock-Bogolyubov
(DDHFB) approximation applied to the calculations of the structure
of spherical nuclei: binding energies, pairing correlations, density
distributions, magnetic form factors, and quasiparticle spectra.
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