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ABSTRACT

The angular distributions for the elastic scattering and breakup reactions of the mirror nuclei 12B and 12N on a 208Pb target, at incident energies of 255 MeV
and 343 MeV, respectively, were measured at HIRFL-RIBLL. The elastic scattering and breakup angular distributions of the halolike nucleus 12N (𝑆𝑝 = 0.601

MeV) have been measured simultaneously. Elastic scattering cross sections were accurately reproduced by continuum discretized coupled channel
calculations, which did not exhibit any significant Coulomb rainbow suppression. We have analyzed the energy and angular distributions of inclusive 11B and
11C fragments, produced by direct reaction processes, taking into account the contributions from both elastic breakup (EBU) and nonelastic breakup (NEB).
Since the breakup data is inclusive with respect to the final state of the core nucleus, the contribution of each of these core states was calculated separately
and then the corresponding cross sections added together using as weights the spectroscopic factors for each configuration computed with the 𝑎𝑏 initio no-
core shell model. The results were found to be mostly consistent with the experimental data and, furthermore, demonstrate that EBU is highly dependent on
the binding energy, while the results of NEB show no clear effect.
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