Study of cluster states in ''B and *C via («,a’) reaction
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The alpha particle cluster is one of the important concepts in the nuclear structure. Alpha cluster states in
self-conjugate 4N nuclei are expected to emerge near the a-decay threshold as shown in the Tkeda diagram [1].
For example, it has been suggested that the 7.65-MeV 07 state in '2C has a 3« configuration [2]. This state
locates at 0.39 MeV above the 3a-decay threshold energy.

Recently, it was found that the 3/2; state at E, = 8.56 MeV in !B is not described by the shell model
calculation in the measurement of the Gamow-Teller and spin-flip M1 strength [3]. The 3/23 state, which
locates 100-keV below the a-decay threshold, is expected to be a cluster state. Milin and Oertzen proposed
that the 1/2; state (E, = 8.86 MeV) and the 1/27 state (E, = 10.996 MeV) in '3C are 3a cluster states with
one excess neutron which acts as a covalent particle. The influence of such excess particles and holes in the
cluster states can be examined by comparing of the cluster state in 2C with those in *C and ''B.

In order to investigate their structure, we measured the angular distribution of cross sections for the a-
inelastic scattering from ''B, '3C, and "**C at forward angles of § = 0° — 19.4°. The experiment was performed
by using a 400-MeV alpha beam at RCNP. The alpha particles scattered from the target were momentum
analyzed by the magnetic spectrometer Grand Raiden (GR). To eliminate the background caused by the elastic
scattering from hydrogenous contaminants in the target, the recoil proton counter was installed in the scattering
chamber. The background events from hydrogen can be tagged by the counter which detected recoil protons
from the « + p scattering. The detailed explanation for the recoil counter is given in Ref. [5].

In the 0° measurement, the primary beam passed
though the GR and was stopped in a Faraday cup placed
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B3C(a,a’) reactions measured at 0° by using the beam
stopper. The first excited state in ''B at the very low
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Figure 1: Energy spectra for 'B(a,a’) and

13C(a,a) reactions at 0°
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