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Performance improvement of a future gigantic detector for neutrinos and
nucleon-decay searches by a new photo-detection system
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I have studied a calibration device to improve the detection accuracy of the

next-generation Hyper-Kamiokande experiment, which will probe neutrino and nucleon decay physics.
The photon detection performance of the new photomultiplier tube for Hyper-Kamiokande is more than
twice that of conventional ones, where accurate time calibration is important to reach the intrinsic
performance. Therefore, | studied a diffuser ball light source that can emit a uniform amount of
light while minimizing the time width of the pulsed light. Optimization of the magnesium oxide
concentration and size of the resin that diffuses the pulsed light without impairing its temporal
characteristics was investigated. A uniform irradiation was achieved by using a small diffusing
resin with an increased concentration. The correlation between the design and the light attenuation
or pulse width was obtained, enabling the design of a diffuse light source that meets the
specifications.
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