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The second 0+ excited state of 12C, also known as the Hoyle state, has a key role in the synthesis of the
elements. It is also believed to possess a rather unusual structure where the dominant degrees of freedom
are those of α clusters rather than nucleons [1]. Whereas the understanding of the properties of this state
has been the focus of a major experimental activity, its non-radiative decay mode is still debated (i.e. direct
decay into three α particles or sequential decay with formation of an intermediate 8Be). Many direct-reaction
experiments report a 3α direct decay branching ratio compatible with zero [1-5]. On the other hand, Raduta
et al. [6] published in 2011 a large value of 17% for 3α direct decay. In this latter case, excited 12C were
produced in the 40Ca+ 12C at 25 MeV/A fragmentation reaction.

In this talk, I will present a new measurement of the direct decay branching ratio of the 12C Hoyle state pro-
duced during fragmentation reactions (20Ne+12C at 25 MeV/A). Experimental data were acquired during the
FAZIACOR experiment performed at LNS Catania. Excited 12C have been reconstructed using the invariant
mass method while the observable proposed in [5] was used to discriminate the different decay modes. The
backgroundwas evaluated using the ponderated “event mixing” method. The direct decay branching ratio was
finally obtained by comparing the experimental reconstructions with a complete simulation of the different
decay modes, taking carefully into account the detector response.

We finally obtain a direct decay branching ratio compatible with zero, which is consistent with most of the
previous results [1-5] but seems to invalidate the 17% direct decay obtained in [6].
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