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A new experimental campaign has recently been proposed at Laboratori Nazionali di Legnaro (LNL-INFN), Italy, in order to progress in our understanding of the statistical properties of light nuclei at excitation energies above particle emission threshold, by measuring exclusive data from fusion-evaporation reactions.

These properties notably include the excitation energy dependence of

the nucleon effective mass, symmetry energy and pairing correlations.

In particular, the determination of the nuclear level density in the A ~ 20 region, the understanding of the statistical behavior of light nuclei with excitation energies ~ 3 A.MeV, and the measurement of observables linked to the presence of cluster structures of nuclear excited levels are the main physics goals of this work.

Our theoretical efforts in this sense lie in the development of a Monte-Carlo Hauser-Feshbach code for the evaporation of the compound nucleus, which explicitly includes all the experimentally measured particle unstable levels from the online archive NUDAT2.

On the experimental side, a first reaction: 12C + 12C at 95 MeV beam energy has already been measured, using the GARFIELD + Ring Counter (RCo) apparatuses.

Preliminary results of the data analysis will be shown, together with a theoretical study of the system performed with the newly developed decay code.

The comparison to the code predictions allows us to give constraints on the nuclear level density at high excitation energy for light systems ranging from  C up to Mg. Moreover, pre-equilibrium effects, tentatively interpreted as alpha-clustering effects, are put in evidence, both in the entrance channel of the reaction and in the dissipative dynamics on the path towards thermalisation.

