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Neutrino Geoscience: Current and Future
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Solve the mystery of deep Earth!
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OBD Present & Future
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U. Hawaii & Makai Ocean Engineering
' Technical tests and detector design
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OBD Present & Future

7y,
2005  Noprogress... 2019 2020-20227%/
g ~20kg 110t ~1.5 kt 10-50 kt

i Technical test & world’s first measurement in the ocean with LS detector

* Install detector into ~1km seafloor (JAMSTEC’s Hatsushima Observatory), take data for several months

* Technical developments are in progress.
Lo low-impurity PMT shield : clean glass or acrylic, strength test will be done on Jan. 2021 at JAMSTEC etector doc
etector design
* LS optimization for seafloor environment : experimental device will be ready next week

*DAQ system & power supply

* deployment, recovery, maintenance, redeploy

Hatsushima Observatory High-pressure experimental LS optimization experiment
£ water tank at JAMSTEC
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OBD Present & Future
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Summary

® For two centuries we have asked what is the energy that drives the Earth?

® Geoneutrinos are unigue and new tool to measure directly the Earth’s interior.
» Only way to measure amount of radioactive elements in the Earth

® [o date, physics experiments have shown the usefulness of geoneutrinos.
> Interdisciplinary community has furthered its connection over these past 15 years.

® ’Neutrino Science” : collaborations between geology, physics and beyond
» Ocean Bottom Detector (OBD) = Breakthrough

» OBD can test fundamental particle physics, reactor baseline studies, etc.

i OBD’s Primary Goal : -map the mantle
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Why geo-neutirno?: Big questions

What is in the mantle? How much fuel is left to drive Plate Tectonics?

Many seismically imaged structures and Total surface heat flow:46 + 3 TW
chemical heterogeneities in the mantle (Continental Crust + Mantle) [ . OO Th/U =3.9
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Primordial Radiogenic

\Geo-neutrino can directly define power to drive the Earth’s engine



Multi-site Measurement

| TNU ant| neutnno events seen by a klloton detector In a year

Outlook toward year 2025
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