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Super-Kamiokande has contributed to explore the field of
neutrino physics since 1996. The next step of its solar neu-
trino measurement is to search for the matter effect on solar
neutrino oscillation. But, the sensitivity for this search is
limited by radioactive isotopes remaining in purified water.
Especially, radon is one of the major background among
underground experiments and its progeny (>'*Bi) produces
background events in MeV region. Therefore, monitoring
Rn in the experimental site is important to evaluate such
backgrounds in the physics analysis. For this purpose, we
have developed a high sensitivity Rn detector for gas. In
this article, we reviewed the development of this Rn detec-
tor and their applications in Super-Kamiokande.

Keywords: Super-Kamiokande, solar neutrino, radon gas,
purified water
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Figure 2. The structure of the high sensitivity
80 L Rn detector. The PIN photodiode is con-
nected to a ceramic feedthrough mounted on the
top flange of the vessel.
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Figure 4. Measurement result of the Rn concentrations (mBg/m®) as a function of time. The top

(bottom) panel shows the result of Output (Input) air. Data during the period drawn in gray is used for

Table 1.
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Table 1. Summary of measurement results of the Rn concentration in Input/Output air for the buffer
gas layer in Super-K before and after the improvement of activated charcoal Rn trap system on March
2013.
Period Input air (mBq/m3) Output air (mBq/m3)
Before improvement 35+0.3 289+1.7
After improvement 0.08 + 0.07 28.8 £ 1.7

Table 2. Summary of the measurement results
of Rn concentration in purified water in Super-

Kamiokande.
Type Result (mBg/m?)
Supply water 1.62 £0.15
Center water  <0.14 (95 %C.L.)
Return water 9.06 + 0.63
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Figure 5. Schematic view of the Rn measurement system for Super-Kamiokande’s purified water.

The main components are the Rn extraction mixer (right top), cooled activated charcoal (middle) and

the high sensitivity 80 L Rn detector (left bottom).
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