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ABSTRACT
Some problems related to the study of the halo size, excitation,

and applications of reactions induced by unstable nuclei are discussed.
Particularly, the elastic scattering of protons by neutron-rich nuclei,
and the description and application of Coulomb excitation of such
nuclei is presented.

1 - Introduction

The study of nuclear reactions induced by secondary radioactive beams has raised
many interesting questions concerning the reaction mechanisms, nuclear structure, and
applications to other fields’). In this work, some of these questions are reviewed, and
special care is given to (a) the determination of the neutron-halo size by means of a study
of proton elastic scattering, (b) the use of radioactive beams to access information on the
radiative capture cross sections of astrophysical interest, (c) the Coulomb dissociation
of l’Li,  with comparison among different models, and (d) non-perturbative character
of Coulomb dissociation of weakly-bound nuclei.

2 - Elastic Scattering of Protons from “Li  and the Neutron Halo

The most simple scattering process, i.e. elastic scattering, has not been measured
experimentally with secondary radioactive beams. This basically stems from the low
current of the secondary beam. However, it is of interest to do a preliminary qualitative
calculation to assess the importance of the halo in the elastic distribution. Recent
study of this question in the context of heavy ions has been made2)  with the major
conclusion being that systems such as “Li  +12 C behave in as much  the same way as,
e.g., 12C -t-l2  C. Stronger refractive effects were found for “Li  +12 C.

Here, we consider3)  the much simpler problem of the elastic scattering angular
distribution of p+‘l  Li  at EL,,b  = 100 MeV. Glauber’s  theory is used, with the p+l’  Li
optical potential obtained within the “tp” approximation4)  with PLi,  the matter density
of “Li, calculated within constrained Hartree-Fock  theory5).  Medium effects on the
nucleon-nucleon t matrix, are fully taken into account. The effect of the halo neutrons
on da/&l  is assessed through comparison with the p +12  C and p +’ Li systems at
ELLS  = 100 and 800 MeV.  This is displayed in fig. 1.

We note from fig. 1 (a) that the position of the second minimum occurs at 6 = 53“
in sLi, 0 = 47” in “Li, 0 = 46” in “C, clearly showing the influence of the matter
distribution in l1  Li. The above features should be easily tested experimentally.

* Invited talk given at the Int. Syposium on Structure and Reactions of Unstable Nuclei,
Niigata, Japan, 17-19 June, 1991, to be published by World Scientific PubI.  Co.
















