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Application Research by Water Radon Detector
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B Earthquake Prediction Research by Radon
Observation of Groundwater.

B Monitoring the Pure Water radon concentration in the
Super-Kamiokande solar neutrino detection Experiment ,
ICRR Univ. of Tokyo.

B Studies on the in-suit Method of Radon Measurement in
Groundwater and Underground Structure Frontier
Research in Nuclear Cycle Development Institute.



Radon Observation Network System
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B Radon Concentration, Water Flow rate, Level and Temperature
B DatalLogger, PC, Router

B - ISDN - Data Acquisition server = Web server = Internet
B anyone/ aways /anywhere: Web Page




Alr Radon Detector
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Volume: 1 litter Volume: 70 litter
Detection limit: 1Bg/m?3 Detection limit: 5SmBg/m?



Structure of Air Radon Detector (1L) -

= “Rn" isa222-Radon, “Po* is
Polonium 1on of radon
daughter nuclide.

= Amplification circuit module
and a PIN photo-diode was
used In detector.

= The bottom part is equipped
with the membrane filter and
stainless steel mesh.

s Thisvessel wasinstaled inside
of water radon detector.

Calibration Factor:
7.4 (**Po/d) / (Bg/m 3)




Structure of High Sensitivity Air Radon Detector(70L ¥

= It was developed in order to measure
e — the low radon concentration of Super-
and amplification circuit air outlet Kamiokande experiment.
} = The capacity of the electrostatic
collection container made from stainless
steel is 70 litter
st ll = The PIN photo-diode for newly
PIN photo-diode developed radon measurement with an
. area of 18x18mm is used for a detection

gir inlet

electrostatic c-:::-llec;r:;-:::-n part'

container = The newly developed high-voltage
division circuit and the amplification
circuit module are attached in the
amplifier board.

= The negative high voltage -1500V is
supplied to the p-layer of PD.

B In order to achieve a low background level, the inside of the vessel is electro-
polished after the welding.
B It can measure on real time, to low radon concentration 5mBg/m3.






Structure of Water s
Radon Detector

B Water is poured in the valve
part of the airtight PVC
container, and flows out of
the detector lower part.

&M |t isimportant to keep the air

temperature about 5

higher than the groundwater

temperature by heating cable.

T — i = B The temperature of water and

' | air of inside detector are
measured.

Calibration Factor:
9.6 (?*Po/d) / (Bg/m 3)



Electrostatic collection unit

high voltage divider
and armplifier circuit

'

feed through
FIN photodiode
4

Volume:68. 7liter stanleés
vessel
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A TOICTOPorons film

water inlet

water drain

Radon Extraction unit

Structure of High Sensitive s
Water Radon Detector

Detector consists of a upside
electrostatic collection container and
alower extraction cylinder.

Plastic ball (diffuser) iscontained in
the cylinder, is carrying out the duty
which makes the extraction radon gas
In the water into air.

Water is continuous sent in arate 1
L/m. While water reaches the bottom
of acylinder, the dissolved radon gas
IS extracted into air.

Radon is diffused to el ectrostatic
collection unit, and decay In
Polonium.

Calibration Factor:
3.0(?**Po/d) / (mBg/m 3)
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Radon Observation in Groundwater,

Gifu Prefecture, Central Japan
|

B The 16 groundwater
observatories were made on
the active faults in Gifu Pref.

B The groundwater
observation results were
displayed with the real time
on the internet Web Page.

B \Water Radon concentration,
water flow rate, water level
and water temperature
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Earthquakes with change of water data in 2000-2001
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Earthquake with change of water flow rate (KAM)
Water Flow Eate (Wart-1shy) ;1993 July to 2002, Feb. EAM-1
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Water Flow Eate (Wart-1shy) 1996 July-7 to July-16
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Earthquake with change of water flow rate (HEI)
Water Flow Rate (Heise1):1998,0ct. to 2002 Eeb.
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Pre-seismic change of water flow rate, temperature s

HEI-Z
Water Flowr Fate temperature(far east, [shiltawa) 2000 Jun-1 to Jun- 10
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Pre-seismic change of water flow rate, temperature

water flowr rate, tetnperature (east, Tottorn) 2000 Oct-1 to Oct.-10 HEL-3
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Summary i

¢ It Isestablished that continuous observation

have long time stability by using our
=== groundwater radon detector.

¢ Developed water radon detector was applied
IN the wide radon concentration ranges from
10*to 103 (Ba/m3).

¢ It Is established to watch groundwater data
with real time for collaborator and citizen by

our developed radon measuring and network
systems.

+ We have observed many co-seismic and afew
pre-seismic changing data of groundwater.
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