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SR A S S 4 Energy Resolution of Plastic Scintillation Detector for

Neutrinoless Double Beta Decay Experiments
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The energy resolution of plastic scintillation detector is studied for next generation
neutrinoless double beta (0v-BB) decay experiments, especially, for MOON (Molybdenum
Observatory Of Neutrinos) and SuperNEMO (Neutrino Ettore Majorana Observatory). The electron
beams, the internal conversion electron from radioisotope source, proton micro-beams and LED
(Light-Emitting Diode) flash are used to study the energy resolution. The electron beam is
employed from the electron spectrometer at CENBG (Le Centre d’ Etudes Nucléaires de Bordeaux
Gradignan), France. The proton micro-beam is at the Wakasa wan Energy Research Center (WERC)
Japan. We study the energy resolution is in separated components (statistical and intrinsic
energy resolution). The theoretical consideration of the statistical component is developed.

With the results obtained about the energy resolution of the plastic scintillation
detector, we estimate the sensitivity of the detector using the plastic scintillator by
Monte-Carlo simulation. Because of the limitation of the energy resolution caused by the
intrinsic component, which we found in this work, it is hard to measure the neutrino mass region
beyond inverted hierarchy case. However, it is possible to obtain around 6c statistical
significance in 10-ton. year measurement for inverted mass hierarchy case, which corresponds
to the Ov-Bp half life ~ 10% years. The plastic scintillator can be used for the next generation
double beta decay experiment, MOON and SuperNEMO
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