Development and Performance Evaluation of a Tracking Detector
Using Water-based Liquid Scintillator for the Hyper-Kamiokande Experiment

1. Hyper-Kamiokande Experiment

2. The Water-based Liquid Scintillator Detector | s Koki HAYASHI

The Hyper-Kamiokande experiment aims to discover leptonic CP Water-based Liquid Scintillator (WbLS) Kyoto University
violation by measuring the difference between the neutrino

oscillation probabilities P(v, - v,) and P(v, - v,) .

A mixture consisting mainly of water, in which a liquid scintillator is * hayashi.koki.78e@st.kyoto-u.ac.jp

dissolved using surfactants.
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The Detector Design
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3. The Development of the Detector

Development goal: Improve the light yield and suppress optical leakage between cells 4. Performance Evaluation hre?mmtypes

A) Improvement of Photon Collection Efficiency in Cells u Performance Measurement Using an Electron Beam
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B) Reflective Treatment of Fiber End Faces

RNRIC AN - WAil -d 24.7+2.4 26.7t1.0 29.3+1.6 More than20 =

Crosstalk ratio [%] 2.92+0.35 5.80+0.65 2.85+0.43 Less than 3
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The light yield can be increased by reflecting
photons at the non-readout end face.
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v' The light yield and crosstalk ratio met the requirements. |

v' Crosstalk is suppressed when the fiber diameter is 2 mm. |)Lii§2feyrif'§'ef§r';‘ Detector water content [%]

The light yield increased by a factor of 1.64 with a reflective sheet attached. The measurement setup v The light yield varied depending on the beam position. Positions Expected light yield
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C) Optimization of SiPMs D) Effect of Fiber Diameters Simulation Study Particle Identification (r*/Proton)

The photon detection efficiencies were A thicker fiber increases the photon collection Hit detection efficiency of cells | . o/
evaluated for multiple types of SiPMs. efficiency, which affects the crosstalk ratio. track
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Simulations confirmed that the WbLS detector has practical performance.




