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TITLE:
Search of the potential resonances in the '2C+!2C fusion reaction using
charged-particle decays from the **Mg(a,a’)?*Mg* reaction
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SUMMARY OF THE PROPOSAL

The 2C+'2C fusion reaction is an important reaction for various stellar evolution sce-
narios, such as massive stars, type la supernovae and superbursts. There are hints from
both nuclear and astrophysical studies suggesting the existence of 0% /2% resonances
around E,,, =1.5 MeV (Excitation energy E, = 15.4 MeV in ?*Mg) that may enhance
the carbon burning reaction rate. We propose to search for these resonances using the
Mg (a,o/ +X) reaction. To establish a reliable correlation between the Mg states
and the measured '2C+'2C resonances, the energies of the populated 0% and 2*states
will be determined with an accuracy about 20 keV. The charged particles decaying
from 2*Mg* namely «, 8Be and p, will be measured in coincidence with the inelastically
scattered a particle to provide further constraints on those correlated states. Finally,
using the correlation observed at higher energies, we will search for possible resonant
states within the excitation energy range of 14 to 16 MeV, which is not accessible at

present in fusion measurements.



