Ocean Bottom Detector (OBD)

Application: Geoneutrino imaging of structures deep in Earth’s mantle

» Potential Strategy

~1t ~1.5 kt 10-50 kt
demonstration of first clear mantle signal maturity of science
technology

Expected signal: 8.5 events/year
(mantle: 5.7 events/year)
~3 years* for £ 25% uncertainty

*Exposure days

» ~1.5 kt Detector Geoscience Deliverables

e resolve a 2 century old debate regarding the energy in the Earth from radioactive U and Th in the mantle

e observe how much fuel (primordial vs radiogenic) is left to drive the Earth’s engine

¢ define the planet’s building blocks (i.e., the absolute abundance of 36 refractory elements (U, Th, Ca, Al, etc.))
e constrain our understanding of the Earth’s cooling history (models range: 50~150 K/Ga)

e critically evaluate the mantle’s deep hidden features revealed by seismological studies

¢ define the production rate of radiogenic noble gases (*He, 2'Ne, 40Ar and 131-136Xe)

Reference Numbers International Partners
y COSt : ~$100 M E:\él(.lz-tsroﬁn:(cvg/ﬁ kW
e Power : ~80 kW ——{Computer 10 kw e U. Hawaii, U. Maryland, Charles U.

* Data size : ~350 GB/day|ysiioneies S04 | ¢ |ODP members (e.g., USA, France, Germany)

(based on a present-day comparison with KamLAND)

» Future Vision of OBD
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