Theoretical models for reactions involving exotic nuclei
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Elastic scattering and breakup reactions represent efficient tools to investigate the structure of exotic nuclei. The main issue for theory is to determine their spectroscopic properties from the measured cross sections. 

A reaction theory depends on two main ingredients: (1) the reaction model itself, and (2) a theoretical description of the projectile.

At energies around the Coulomb barrier, the Continuum Discretized Coupled Channel (CDCC) method [1] is often applied. It is based on square-integrable approximations of the projectile wave functions. This approach is well suited to take account of the low binding energy of exotic nuclei since breakup channels are explicitely included. In most cases the projectile is described by a two-body model, relying on a nucleon-nucleus potential (ex: 11Be=10Be+n). Recent works have started calculations with three-body projectiles (6He=alpha+n+n [2,3]) 

At higher energies (typically 50 MeV/A) the eikonal approximation is widely used in reaction theories [4]. The treatment of the reaction process is simpler than in CDCC, and allows the use of more sophisticated projectile wave functions. For example the three-body breakup of 6He and 11Li has been investigated with scattering three-body wave functions [5].

Both approaches rely on projectile wave functions as accurate as possible. As mentioned before, most calculations are based on two-body or three-body wave functions. Some recent applications are presented, as well as preliminary results on microscopic cluster descriptions [6] of the projectile in the CDCC framework.
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