Radon workshop @ NEUTRINO 2000

Radon reduction &
monitoring In
Super—Kamiokande

Y.Takeuchi (Kamioka Observatory, ICRR)
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e Low-energy final data sample
e SK site overview
 Rn detector

e 70L for air & for water

e 950L for water
* Rn-less-air supply system
e Water purification system
« Membrane degassing module test
e SUMMary

This presentation is available at
http://www-sk.icrr.u-tokyo.ac.jp/~takeuchi/radon/



Low-enerqy final data sample
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m) Need further radon reduction!



SK site overview
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70L real-time Rn detector for air

cf. Y.Takeuchi

et al., NIM A421(1999)p334-341

Method = PIN photodiode + Electrostatic collection
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70L real-time Rn detector for water

F__,fH'u" dividar
1 ard amplifier circuit

——ceramic field through

3.6%0.5 (count/day)/(mBg/m3) for non-degasified water

~0.7 (count/day)/(mBg/m3) for degasified water
(re-estimated, preliminary)



O50L real-time Rn detector for water

(under development)
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Rn-less-air supply system

Remove radon by (cooled) activated charcoal I
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Radon concentration in
mine air: ~1000Bg/m? (summer)

~40Bg/m? (winter)
purified air: 2~3mBg/m?
air in SK tank: 10~20mBg/m?

seasonal variation is caused by different
wind direction in mine tunnel



Water purification system

Remove radon by Vacuum Degasifier
Remove radium (in dust) by RO and UF

circulation rate: ~30t/h VACUUM |:]
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SUPER-KAMIOKANDE WATER PURIFICATION SYSTEM

UF. ~100% remove for >100nm particles
RO: remove >0.1nm particles, but not 100%

=) complement

Radon concentration in
mine water: ~10000Bg/m? |
e (re-estimated,
purified water:  10~20mBq/m? preliminary)
water in SK tank: 1~2mBqg/m? (upper half)
~5mBaqg/m? (bottom part)

cf. Y.Takeuchi et al., Phys. Lett. B452(1999)p418-424



Water flow in SK tank
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Membrane degassing module test (1)

*We have to reduce radon in purified water (10~20mBg/m?)
*Put a membrane degassing module just before SK-tank
Monitor Rn concentration by a 950L radon detector
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Membrane degassing module test (2)

Count rate by 950L Rn detector

(Install new RO)
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purified water ~12mBg/m3
degasified water ~1mBqg/m?

(degassing parameters are not optimized yet)

‘ Succeeded to remove radon
by the test module!



Summary

* Radon is a dominant BG for the current very low-energy
solar v data in Super-Kamiokande.

# Need further radon reduction!!

* Real-time Rn monitoring has been carried out at SK site
by using several 70L and 950L radon detectors.

Radon concentration in
purified air: 2~3mBg/m? -
purified water:  10~20mBg/m® Jeiminen

airin SK tank:  10~20mBg/m?
water in SK tank: 1~2mBaqg/m? (upper half)
~5mBaqg/m? (bottom part)

* In order to reduce radon in purified water, a hollow fiber
membrane degassing module was tested.

# Succeeded to remove ~93% of
remaining radon by the test module

Future plan
 Locate radon source in water purification system
(~summer, 2000)

* Install hollow fiber membrane degassing system
(~Dec., 2000)




