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Abstract

The shell-model properties of proton halo states in proton-rich 1sOd  shell nu-

clei are investigated. The most interesting cases appear to be those in 2s.2’P

and l’S. The parallel-momentum distributions of core fragments from proton

stripping reactions may provide experimental insight into the structure of the

halo states and the role played by the reaction mechanism. The “generalized

Coulomb shift”, defined as the difference  between the proton separation for

the proton-rich nucleus and the neutron separation energy for the analogue

neutron-rich nucleus, is shown to be nearly constant and provides a good tool

for proton-rich mass extrapolations. The relation between the total interac-

tion cross section and the matter radius is discussed.

Nuclei near the proton and neutron drip lines  often have matter distributions which

extend to large radii due to the loose binding of the last one or two nucleons. The extended

distributions are referred to as “halos”. [1,2]  The halo has been observed experimentally

from an increase of the total reaction cross section, which is related to the total matter

density, and from momentum distribution in break-up reactions, which is related to the

density of the valence orbital. One of the simplest ground-state examples is “Be where

the last neutron is predominantly in a lsllz state [3]  and is bound only by 0.50 MeV.  The

density distribution of the valence neutron is extended with an rms radius [2,4,5]  of about 6.0

fm, and the parallel-momentum distribution in the reaction (“Be,‘OBe)  is correspondingly
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