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The Hyper-Kamiokande (Hyper-K) detector [1] is a next generation underground water Cherenkov
detector that serves as a far detector of a long baseline neutrino oscillation experiment for the J-
PARC neutrino beam, and as a detector capable of observing proton decays, atmospheric and
solar neutrinos, and neutrinos from other astronomical origins. In this presentation, I would like
to report the physics potentials of Hyper-K.
The baseline design of Hyper-K is based on the highly successful Super-K, taking full advantage

of a well-proven technology. The detector consists of two cylindrical tanks lying side-by-side as
shown in Fig. 1. The total (fiducial) mass is 0.99 (0.56) million metric tons, which is about 20
(25) times larger than that of Super-K. The inner detector region is viewed by 99,000 20-inch
photo-sensors.
Hyper-K presents unprecedented potential for precision measurements of neutrino oscillation

parameters and discovery reach for CP violation in the lepton sector. With a total exposure of
5 years (one year being equal to 107 sec) to a 2.5-degree off-axis neutrino beam produced by the
1.66 MW J-PARC proton synchrotron, it is expected that CP violation can be established with a
statistical significance of 3 σ for 74% of the CP phase δ parameter space if sin2 θ13 > 0.03 and the
mass hierarchy is known. In addition, a high statistics data sample of atmospheric neutrinos will
allow us to extract the information on the mass hierarchy and the octant of θ23.
Hyper-K can extend the sensitivity to nucleon decays beyond what was achieved by Super-K by

an order of magnitude or more. The sensitivities to the partial lifetime of protons for the decay
modes of p → e+π0 and p → νK+ are expected to exceed 1 × 1035 years and 2 × 1034 years,
respectively.
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EXECUTIVE SUMMARY

FIG. 1. Schematic view of the Hyper-Kamiokande detector.

Figure 1: Schematic view of the Hyper-Kamiokande detector
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