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A multtPMT photodetector system for the
HyperKamiokandexperiment
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HyperKamiokande: overview

HyperKamiokand€HyperK is a multpurposeWaterCherenkov
detectorwith a variety of scientific goals:

O Neutrino oscillations (atmospheric, accelerator and solar);
O Neutrino astrophysics;
O Proton decay; Seetalks by:

O Nonstandard physics. M. Scott, Wed 29uly,
T. Yano, Thu 30uly
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Proton decay

Accelerator n



HyperKbuilds on the successful strategies used to study

neutrinooscillationsn SupefKamiokandeK2K and T2K with:

U Larger detector for increased statistics

U Improved photesensors for better efficiency

U Higher intensity beam and updated/new near detector for
acceleratoneutrino part

HyperKis under construction
Operation wilbeginin 2027

HypeFKamlokandcdeS|gn

HyperKnear detectors

HyperKFar Detecto(HKFD
U/ 8t AYRNANBM AN Ly 1 Y ©
U Fiducial volume: 0.19Mtons;
~ xy { MkFDp
Intermediate Water Cherenkov Detector (IWCD
U 1kiloton scale water Cherenkov detector
located ~1 km from the neutrinfmeam source

See talk by MHartz
Wed July29
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Photodetectors

Requirements
Wide dynamic range
Hightime&chargeresolutions, high
efficiency, ..
~nsectime resolution
low background
Clear photon counting,
High rate tolerance
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multi-PMT

detection

OuterVeto
Detector

See talk by.Zsoldos
Fri July 31

New highQEH n BDLRLindPMT

x2 high pressureearing

MCRPMT
Originally developed for JUNO

x2 high detection efficiency
and halftime&charge
resolutions

compared to Supek PMT
(up to~40m depth)

Seetalk by TTashirg Fri July31

Multi-PMT Firstlyproposedby

KM3Net Collaboration
Photodetectors and electronics
arranged inside a pressure resistent
vessel
Increasedyranularity
enhanced event reconstruction, in
particular for multiring events

for 1 tank

Fiducial volume:
188kt
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Hybrid Design:
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The mPMT Option

Gel PMT Acrylic Dome

Support
Matrix

IDMPMT(19PMT3

HK FD Simulation studies

Preliminary results:

A Vertexand angular resolution
better for lowenergy

A Athigh energy: muon/electron
separation improved near the wa
vertexresolution improved

A Improvements strongest near
edges oFV

PVC
Cylinder

Advantages

- Superiomphoton counting
- Improved angular acceptance
- Extension of dynamic range
- Intrinsic directional sensitivit
- Local coincidences

Seetalk by N.ProuseWed July 29

HK FD preliminary HK FD preliminary

5MeVelectrons generated
with dwall< 2m



