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Study of hadronic and electromagnetic decays of giant resonances in '2C using (p,p'y) reaction
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A nucleus can be excited using different probes ranging from photons to electrons and protons and from light
nuclei (e.g. a particles) to heavy nuclei with each probe emphasizing on the different aspects of nuclear excitation.
For excitation up to few MeVs, nucleus responds via simple single particle-hole excitations but broad resonances
appear for energy range between 10 to 30 MeV. These resonances also known as giant resonances characterize the
propagation of collective modes of a nuclear system. In the present work, we study the structure and decay of the
giant resonances in '2C, which is a typical light nucleus and is even applied in neutrino physics.

An experiment (E398) to measure the y rays emitted from giant resonances in >C was carried out at Research
Center for Nuclear Physics (RCNP), Osaka University using an unpolarized proton beam at 392 MeV. The
scattered protons were measured around 0° and were analyzed by the high-resolution magnetic spectrometer Grand
Raiden (GR). An array of y -ray detector consisting of 5 x 5 =25 Nal detectors was placed at 0, = 90" to detect the

y-rays in coincidence with the scattered protons.

The y-ray energy spectra and y-ray emission probability (R,(Ey) = o, /0, ) were measured for the first time
as a function of excitation energy for the energy range E,= 16-32 MeV. It was found that the measured value of
(Ry(Ex)) for hadronic decay mode (E,<11 MeV) starts from zero at Ex = 16 MeV and increases to 47.9 + 0.5 +
3.5% at Ex =27 MeV. The measurements were also compared with the statistical model calculation and smaller y-
ray emission probability by 30-40% was observed than predicted by the calculation. From electromagnetic decay
mode (E,>11 MeV), R,(E,) increases with excitation energy and reaches the maximum value of (0.37 + 0.04 +
0.04) x 102 at E,= 24 MeV. Using the measured value of R,(Ey), the expected number of NC events at large-scale

scintillator-based detectors (e.g. KamLAND) from the core-collapse supernova was also calculated.
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