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Research on history of star formation through observations of supernova relic
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The SK-Gd project is a new experiment in which 0.2% gadolinium sulfate
octahydrate will be loaded into the water Cherenkov detector of SK. The main goal of SK-Gd is to
discover supernova relic neutrinos. When the material of gadolinium sulfate octahydrate is
manufactured commercially at a company, it contains radioactive impurities (U, Th, Rn). After
developing how to measure those impurities in the material and also in a test at a 200-ton Gd-loaded

water Cherenkov detector, we have found that the level of radioactive impurities in the material
after reducing those impurities at the production stage is less than our goal (0-3mBg/(Gd sulfate)kg
and the water transparency is better than 77% (at 15m of water). The results have fulfiled our
initial goal and convinced the SK collaborators to start the SK-Gd project. In addition, the
theoretical development of supernova relic neutrinos and the development of gamma-ray decay model of
the thermal neutron capture were successfully performed.
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