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HyperK

• Competitiveness
- 1/3 of cost compared to DUNE/LBNF with “better/competitive” physics 

reach
• The 2nd detector in Korea (T2HKK) would make the case even stronger

- Well established technologies
- Solid first class scientific output (CP) with new physics capability

• Decision to be made in 1-2 years based on progress on the following:
- HK funding (187kton fiducial mass)                  [prospect?]
- Sufficient beam operation (~3x1021POT/year)  [commitment?]
- Intermediate Water Cherenkov to control systematics [approval process?]

• Challenges (pointed out in the MEXT roadmap)
- Expand and deepen international cooperation
- Clarify relationship with the existing projects at the implementing institutions 2



Neutrino Physics approach in Japan is excellent
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MEXT roadmap 2017 report
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~$1M

$10M 
for the 
IWCD 
facility



Essential to control systematic uncertainties 

• CP sensitivity is 
limited by systematics
- Improving 

systematics has big 
impact on sensitivity
- Systematic error 

does not behave like 
gaussian
• 5σ tail in systematic 

uncertainty 
assuming gaussian 
tail is not correct
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HK Sensitivity for δcp=-π/2 (maximal CP viol.)

5σ C.L. if δcp=-π/4



Canadian initiatives on systematic uncertainties

• Neutrino cross sections
- IWCD (E61/NuPRISM)

• νe cross section
• NC and beam νe

• Nuclear effect
• Neutron tagging 6

• Detection efficiency (calibration)
- E61 beam test @ Fermilab

• Bottom-up calibration
• Neutrino flux
- Hadron production experiment @ Fermilab

• hybrid emulsion spectrometer



Intermediate Water Cherenkov Detector (E61/NUPRISM)

IWCD



NUPRISM linear combination

monochromatic

atmospheric ν

oscillated νµ oscillated νe



Mechanical design of the overall layout of NuPRISM 
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multi-PMT

• multi-PMT (mPMT)
- 19 of 3” PMT’s in a vessel
• economical 3” PMT’s

• mPMT for IWCD(NuPRISM)
- finer granularity for small WC
• better than 8”

• mPMT for HyperK
- multi-ring reconstruction
• CC1π, mass hierarchy

- angular sensitivity
• accidental reduction for low E?

- provide calibration standard 10

mPMT

8”-PMT



Design and prototyping of mPMT
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Timelines
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2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
T2K/T2K-II/SK

E61 beam test
E61 facility
E61 detector

HK mPMT

Hadron prod.

design construction operation


