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HK calib WG
• HK calibration WG has worked on designing 

the detector calibration method and technique
• Ideas has been compiled in a document (internal 

document)

• See also presentations in previous HK meetings

• Next step is to test ideas and establish “real” 
design of HK calibration

• Several R&D and prototype projects
• Source deployment system

• New calibration sources

2
Tuesday, January 28, 14



R&D projects
• Presentations at Calibration WG session:
• Calib source deployment system [Atsumu S.]

• LED light source R&D [Niel M.]

• Neutron generator [Roger W.]

• Other on-going R&D projects
• PMT Test Facility at TRIUMF [Hiro T.]
• Optical property of PMT glass

• Angular / position dependence of PMT response

• Fission-triggered “Nickel source” [Koshio-san]
• Potential energy calibration source

• Designing the HK source deployment system
• Sophisticated source insertion system (3D)
• UBC engineering students 
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Source deployment system

• Source deployment system in SK 
is operated manually

• One of the key in HK calibration 
source deployment system: 
remote controllable system
• HK 10 compartments

• R&D / prototype of a source 
deployment system

• Plan to use/test in SK and HK 
prototype detector
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Comments on the nickel 
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The calibration method is established.

Useful for the initial calibration, (gain determination, QE 
measurement etc.), the position calibration, the long term 
stability of the water quality, and so on.

Need to develop a new equipment for introducing into the tank.

There are several manual works inside a dark room, now...

Dark room (by Obayashi-san)

SK source deployment syst
Atsumu. S.
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Light source

• Light calibration sources are important for HK 
photosensors
• Gain, timing calibration & detector stability monitoring

• SK employs laser (N2, LD), Xe lamp

• LED is a candidate for HK light calib source
• Compact, cheap, and stable

• Used in many experiments; established technology

• Plan to develop a prototype
• LED and driver
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“New” neutron generator

• Neutron source is a good for 
low energy calibration:

and calib for neutron tagging

• DT generator employed in SK 
• not mobile, and expensive

• Compact neutron generator 
will be very useful for HK calib

• R&D of a neutron generator, 
called “Neutristor”
• compact and inexpensive
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Novel Surface Mounted Neutron Generator (Neutristor) 

 Juan Elizondo-Decanini at Sandia 
National Laboratiories in the U.S. has 
been developing a compact neutron 
source based on surface deposition and 
lithography 
 

 Original development motivation is for 
cancer therapy  
 Introduce 10B into cancer cell 
  n + 10B  4He + 7Li +   
  kills the cell  

 
 To prevent damage to healthy cells put 

the source as close as possible to taget  
 Goals: 

 Small  
 Inexepensive  

 
 

DT calibration in SK
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 Detector calibration with neutrons can be quite useful  
 Low energy calibration source   

 16O + n  16N  (decay 4.3 MeV e- + 6.1 MeV  )  
 Neutron tagging calibration 

 with 2.2 MeV   from  H(n,)d  
 with Gd :  n+Gd   8 MeV divided among a few 


 These statements are true for general water Cherenkov detectors  
 
 There are commercially available neutron generators based on 3H + 2H fusion, 

which have successfully been used at Super-K and SNO  
 So-called  “D-T”  generator   

 
 
 

 I’m  not  really  a  calibration  expert,  but  I  have  been  exploring  ideas  for  compact,  
pulsed neutron generation  
 This  talk  is  somewhat  like  a  “journal  club”  presentation 


Introduction 

Neutristor

SK DT generator
Roger W.
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PMT test facility (PTF)

• Study response of large area 
photosensors to light (in water) across: 

• wavelengths (330-550 nm)

• incident angles to surface

• locations on the PMT

• polarization
e

polarized 
light

polarized light

• Light reflected from the PMT affects 
response of other PMTs (in water)

• Study reflectivity of photosensor across 
same parameter space,

auxiliary 
photosensor

Goal: provide parameterized model of PMT response and 
reflection that can be “fit” with in situ data

(somewhere in between calibration/photosensor development)

3Thursday, June 20, 13

Hiro T.
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Enjoy HK calibration 
session!
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