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Abstrac t

The neutron and proton density distributions of the Na isotopes out to the

proton and neutron drip lines are calculated in the spherical Hartree-Fock

model with a wide variety of density-dependent Skyrme interactions. The

results are compared to recent experimental data for the interaction cross

sections and for the rms radii.  We discuss  the role of the deformed intruder

states and the problems associated with predicting the location of the neutron

drip line  for this mass region.

I. INTRODUCTION

Recent experimental results have been reported for the matter radii of the neutron-

rich Na isotopes based upon a Glauber-model analysis of interaction cross-section data [l].

Comparison of these results with estimates of the charge radii [2]  provides one of the best

examples of neutron skin behaviour for an extended series of isotopes. It also brings back

into interest the long standing observation of the vanishing of the N=20 shell closure for

3sMg  and nearby nuclei. The theoretical comparison made in [l] was only to a relativistic

mean-field (RMF) calculation. The purpose of this paper is to put the comparisons on a

broader basis of the non-relativistic Skyrme interaction as well as to highlight some of the
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