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Purpose and Background of the Research

@ Outline of the Research
Stars with more than eight times the mass
of the Sun undergo a ‘Supernova explosion’
in their final stage, and neutrinos release
more than 99% of the energy. Neutrinos
from the supernova explosion in the Large
Magellanic Cloud were observed in 1987.
If a supernova explosion occurs close to
Earth today, thousands of neutrino signals
would be observed, and our understanding
of supernova explosions would be greatly
improved. However, the frequency is only
once every few decades, and we have no
idea when it will happen. Therefore..

Figure 2. Supernova Relic Neutrinos

® Super-Kamiokande
It won the Novel Prize in Physics in 2015 for the
discovery of neutrino oscillations and succeeded in
drastically reducing noise events by introducing
gadolinium in 2020. This improvement has made
the world'’s first observation of Supernova Relic
Neutrinos a reality.
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Figure 1. Supernova explosion.

This research aims to be the first observation
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Figure 3. Super-Kamiokande

® Research status ,
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Figure 4. Latest research for Supernova Relic Neutrinos

Expected Research Achievements

® First observation of Supernova Relic Neutrinos by accelerator-based experiment!

Two topics : (1) Atmospheric neutrino background (2) Detector improvements
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A new filter will be installed in Super-Kamiokande
to improve water quality. In addition, the machine
learning method will be used to identify signals
from noise.

The goal is to observe the Supernova Relic
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Neutrino at more than 99.7% confidence level in Figure 8. Absorption fiber (left) and
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Figure 7. Riken Samurai experiment




