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main characteristics high-QE Box&Line PMT  
Hamamatsu R12860 vs. 
SK-PMT Hamamatsu R3600

relative single photoelectron det. efficiency
 [Quantum, Collection, and Cut efficiencies]

Quantum Efficiency

single p.e.  w/ pedestal transit time for single p.e.

improved 
      from SK’s 
       by ~ 50% 

side rise 
       σ = 1.1 ns

4.1 ns FWHM 
           fast left 

2 x better efficiency, timing resolution,
charge resolutions à

- enhance  solar νs ,
- signature n(p,d)γ
- p à ν K+ 

-  …. 

σ ≈ 35 %

peak/valley ≈ 4 



Geomagnetic compensation system

reduce to < 50 mG any magnetic field 
surrounding the PMTs for them to work)

Orden 0: a la SK HK Design Report; arXiv:1805.04163v1 

(see next talk by our UO colleagues) 

à à to the coils 
inside the SK tank

system at SK 

system at SK 

system at SK 
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DAQ

RBU: Readout Buffer Units
TPU: Trigger Processor Units 
SN TPU: Super Nova Processor Units
EBU: Event Builder Unit 

B. Richards @ HK CM  202303



Cosmic muon flux is not negligible in HK 



Muon flux as a function of zenith angle 𝜃 
(upper) and azimuth angle 𝝋 (lower) for 
Super-K and Hyper-K at the basing point. 
The east corresponds to the azimuth angle of 
zero degree. The blue lines show the data for 
Super-K, and the red lines show the MC 
predictions for Super-K and Hyper-K based 
on the MUSIC simulation. The absolute flux 
and the shape of the Super-K data, which are 
determined by slant depths for each angle, 
are well reproduced by MC.

Cosmic muon flux is not negligible in HK 



Cosmic muon flux is not negligible in HK 

It makes low energy 𝛎 physics much more difficult


