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2. Basic concept an aerogel Cherenkov detector using
wavelength-shifting fibers

Measurement of light collection efficiency

Cosmic ray muon Cosmic ray muon

(a)

R1250-03 Silica aerogel

Wavelength-shifting
fibers
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2. Basic concept an aerogel Cherenkov detector using
wavelength-shifting fibers

Measurement of light collection efficiency
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2. Basic concept an aerogel Cherenkov detector using

wavelength-shifting fibers

Measurement of light collection efficiency
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. e data =
(a) i . . 0-95 I I l ; l T
oL ©  Simulation 08~ t $ | ' ! t
- — Fit > F Average 0.83 + 0.02
—~ o 06
Q15 5] e
2& B g 0.5?
10:, ) = 0"fPedestal event (17%) was accidental
B F(x) = (3.204 0.17)x1071 D 0sf- . .
i (1714 0.39) _Fnoise such as two muons hit those
s X?/NDF = 1.46/4 O_E_trigger counters simultaneously.
B T T R T N
D (mm) D (mm)
eQr(A) T (AN, L) - €ret
Nyo. = 21 / dNdL— o + N

Erer = 0.466 + 0.004
Ny = 1.42 + 0.03

with X2, = 30.7
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2. Basic concept an aerogel Cherenkov detector using
wavelength-shifting fibers

Measurement of light collection efficiency

R9880U-210  R9880U-210

Cosmicray muon

Wavnth-shi t|n
fiber sheet (Y-11)

Real-time strontium-90 counters 34
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2. Basic concept an aerogel Cherenkov detector using
wavelength-shifting fibers

Measurement of light collection efficiency

0.6; 09; [ data
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r . . “E Ay = 0.060+0.012
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D (cm) D (cm)
T()‘* L) " Eref
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2. Basic concept an aerogel Cherenkov detector using
wavelength-shifting fibers

Measurement of light collection efficiency
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3. Background study of environmental radiation

3.3. B rayssurface inspection of sample sheets adsorbingradon progenies

- 20

Concentration

k,
A= Z — Rpg) At, "S :

C(t;): counting rate

Rpg: background rate

At = 10 min

&gy 995r eff. = (8.68 + 0.01)x104 Bq~ 1 h™?
1, ratio of °°Sr eff. to radon prog. eff. = 0.37
k,: correction coefficient = 1.15

$:0.03 m?
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Expose time (h)

Interpretation

(1) 218Po only falls on the sample after the
radon decay in the air. 214Pb and 214Bi
produced at the sample.

(2) 218Po, 214Pb, and 214Bi in the air fall the
sample after the radon decay in the air.
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3. Background study of environmental radiation

3.3. B rayssurface inspection of sample sheets adsorbingradon progenies
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Simple exponential function fit
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with y*/NDF = 0.32/69

100

'Expose time (h)

Interpretation

(1) 218Po only falls on the sample after the
radon decay in the air. 214Pb and 214Bi
produced at the sample.

(2) 218Po, 214Pb, and 214Bi in the air fall the
sample after the radon decay in the air.
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3. Background study of environmental radiation

3.3. B rayssurface inspection of sample sheets adsorbingradon progenies
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Isotope j= 1, 2, 3 are 218Po, 214Pb, 214Bj,
respectively.
A= 7; L inverse of life time of isotope j

J
(] ). initial intensity of isotope j

RBG. background rate
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1. 20Sr Counter B F
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3. Background study of environmental radiation

3.3. B rayssurface inspection of sample sheets adsorbingradon progenies
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respectively.
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. 90Sr Counter B
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. 90Sr Counter B H
F&H

It is important to measure °°Sr concentration in food because intake of °9Sr is
dangerous than 13’Cs, and the method of measuring 29Sr rapidly is focused.

Wavelength-shifting fiber system was adopted because it is not possible to inspect
10-Bg/kg 2°Sr by a large PMT reading Cherenkov photons directly.

The light collection efficiency was estimated to be 1.0-1.4% for Cherenkov photons.
The Cherenkov photons by 2°Y B rays was observed using the fibers.

214Bj as the radon progenies in the air was not observed in the limit of 100 Bg/m3.
The radon progenies on the sample sheets was not observed 18 Bg/m2. It was
found that the detector design should be performed the care for these 214Bi.

| produced a prototype detector with an effective area of 3010 cm?.

The detection limit of weight concentration at 1-hour measurement was estimated
to be 46 Bg/kg (seafood) and 1.5 Bg/kg (seawater). By extending to effective area

of 1 m?, it is expected to be 8.4 Bqg/kg (seafood).
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B 8] 70 % e 5T
Muon (K 153 MeV) stopped in CsI(TI)
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