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Future neutrino projects
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• Despite a huge success of the past and current neutrino 
experiments in fulfilling the neutrino puzzle a range of question 
exists that requires further efforts 

• Neutrino mass ordering, CP-violation in neutrino (lepton) 
sector, θ23 - angle (octant, any new symmetries?), sterile 
neutrinos?, non-standard interactions?, heavy neutral leptons? 

• A new generation of experiments is needed is needed to 
provide definitive determinations of neutrino properties

• And accelerator based neutrino beams will continue their one 
of the leading roles 

• Here we enter Hyper-Kamiokande and DUNE era 



Hyper-Kamiokande detector
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• Further superb iterations of the Kamiokande physics 



Hyper-Kamiokande detector
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• The main idea is to build the new unique large-scale water 
Cherenkov detector 



Hyper-Kamiokande detector design
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• Inner and outer detectors



Hyper-Kamiokande detector design
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• PMTs



Hyper-Kamiokande Outer Detector 
INR RAS Efforts
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• Relatively thin volume of OD (vs 
2.6-2.7 m in SuperK)

• Need high-detection efficiency to 
achieve and improve physics 
capabilities 

• Need efficient light-collection 

• Super-Kamiokande: acrylic bis-
MSB doped WS plates with a 
hole to mount a PMT 

•  Absorbing UV light and re-irradiating  photons in the blue–
green, better matching PMTs spectral sensitivity 

• Reviewing and testing the approach for HyperK



Hyper-Kamiokande Outer Detector 
PMMA Plates, INR RAS Efforts
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• Collaboration with  НИИ 
Полимеров, Dzerjinsk, Russia

• Test different plate compositions  
and configurations on the light-
collecting efficiency 



Hyper-Kamiokande Outer Detector 
PMMA Plates, INR RAS Efforts

9

• Collaboration with  НИИ 
Полимеров, Dzerjinsk, Russia

• Test different plate compositions  
and configurations on the light-
collecting efficiency 

• POPOP(200) doped PMMA plates 
tested with an INR test-bench

• Up-to 75% increase in light 
collection efficiency gained with 
the WLS plates 

• More tests on-going



Hyper-Kamiokande physics program
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• Wide opportunities for studies 



Hyper-Kamiokande physics program
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• Wide opportunities for studies 



Hyper-Kamikande: Proton Decay
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Hyper-Kamikande: Neutrino 
Oscillations
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Hyper-Kamikande: Solar Neutrinos
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Hyper-Kamikande: Solar Neutrinos
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Hyper-Kamikande: Supernova 
Neutrinos
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Hyper-Kamikande: Supernova 
Neutrinos
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Hyper-Kamikande: Long-baseline 
neutrino interactions (beam)
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Hyper-Kamikande: Long-baseline 
neutrino interactions (beam)
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Hyper-Kamikande: Long-baseline 
neutrino interactions (beam)
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Hyper-Kamikande: Long-baseline 
neutrino interactions (beam)
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Hyper-Kamikande: Long-baseline neutrino 
interactions, beam + atmospheric
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Hyper-Kamiokande, stay tuned!
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Hyper-Kamiokande, stay tuned!
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Hyper-Kamiokande, stay tuned!
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Summary
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