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Characterization of the 2+ excitation of the Hoyle
state in 12C

For many years there has been a question mark over the location of the 2<sup>+</sup> excitation of the
Hoyle state in <sup>12</sup>C. Several measurements were performed to search for this state. A measure-
ment which published in 1971 showed the existence of a 11.16 MeV 2<sup>+</sup> state in <sup>12</sup>C.
This state was assumed to be a candidate for the 2<sup>+</sup> excited state of the Hoyle state. How-
ever, the existence of this state was not confirmed by other studies. Recent measurements to search for
the 2<sup>+</sup> excited state of the Hoyle state indicated that a 2<sup>+</sup> state may exist around
10MeV, which is in contradiction with the 1971 measurements. In 2004, Itoh et al. published (α,α’) data
that showed that there is strong evidence for a 2<sup>+</sup> state in <sup>12</sup>C lie at 10 MeV re-
gion. Since then there have been several other measurements which supported these claims. With interest
in locating the 2<sup>+</sup> excitation of the Hoyle state growing rapidly, it was considered important to
perform a set of experiments with improved equipment and analysis techniques available today, to provide
answers regarding these contradicting claims about the location of this state. The first experiment was per-
formed at iThemba LABS with the high energy resolution K600 magnetic spectrometer to investigate the
<sup>11</sup>B(<sup>3</sup>He,d)<sup>12</sup>C reaction for an incident beam energy of 44 MeV to
search for the 2<sup>+</sup> state in the 11.16 MeV region. These experimental conditions mirrors those
used in the 1971 study. Measurements were performed at the three spectrometer angles where a clear signa-
ture was reported in the previous measurement. The results from the recently published data analysis will be
presented.

The second experiment intended to search for the 2<sup>+</sup> excitation of the Hoyle state in the 10 MeV
region was recently completed. The experiment was also performed at iThemba LABS with the high energy
resolution K600 magnetic spectrometer using the <sup>14</sup>C(p,t)<sup>12</sup>C reaction with a 66
MeV proton beam. Data analysis of these measurements is underway. Preliminary results will be presented
in this talk.
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