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Production agriculture income statistics in Fukushima,
Fukushima Prefectural Fisheries Department report, and
Ministry of Agriculture, Forestry and Fisheries, crops statistics
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90Srの危険性
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90Sr limit should be decided less than 1 
Bq/kg,
but measurement of the activity is difficult!

Using plastic scintillator with 1 cm 
thickness
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Fig. 2. The sketch of structure of the real-time Sr-90 counter consisting of the
scintillating fiber trigger counter (SFT), the aerogel Cherenkov counter (AC)
with wavelength shifting fibers (WLSFs), and the cosmic ray veto counter
(veto). The magenta, blue, and black arrows represent the charged particle,
the gamma-ray and knocked out electron, respectively. The yellow cone shape
and spreading shape denote Cherenkov radiation and scintillation emission,
respectively.

Fig. 3. Real-time Sr-90 counter prototype with an effective area of 300 mm
× 100 mm. By placing a Sr-90 radiation source in the center of the counter,
its performance could be evaluated.

for each source on the detector were recorded at one minute
intervals, and (d) the obtained data was analyzed. Each source
is placed in the center of the counter, as shown in Fig. 3, and
the count rate is measured 30 times at one-minute intervals.
The background rate is similarly measured 30 times at ten-min
intervals. The tested sources are Sr-90 (25 kBq), Cs-137 (25
kBq), Co-60 (100 kBq), and Na-22 (100 kBq), as defined by
the Japan Radioisotope Association.

The efficieny (η) of Sr-90 is defined as

η(Sr) =
RSr −RBG

ASr
, (4)

where R is the count rate (calculated by R = N/t), t is
measurement time, RSr and RBG are the count rates of Sr-90
and the background, respectively, and ASr is the activity of
approximately 25 kBq.

As a result, a η(Sr) of (5.49 ± 0.06) × 10−3 cps/Bq was
obtained, which approximately corresponds with multiplica-
tion of the SFT efficiency, quantum efficiency of the PMTs,
acceptance of beta-rays from the source, collection efficiency
of WLSFs light-guide, and percentage of the 1.18-2.28 MeV
energy range seen in the spectrum of a beta-ray. The absolute

efficiencies of other activity and the statistical errors are shown
in TABLE III.

The ratio (Γ) of Cs-137 to Sr-90 efficiency is given as

Γ(Cs/Sr) = η(Cs)/η(Sr)

=
RCs −RBG

RSr −RBG

ASr

ACs
, (5)

where RCs is the count rate of Cs-137 and η(Cs) is the
efficiency of Cs-137. As the result, Γ(Cs/Sr) is obtained
(2.0± 1.2)× 10−3.

TABLE III
ABSOLUTE EFFICIENCIES AND CS/SR RATIO AT THE CENTER OF THE

COUNTER AND BACKGROUND COUNT RATE

parameter value
η(Sr-90/Y-90) (5.49± 0.06)× 10−3 cps/Bq @25 kBq
η(Cs-137) (1.12± 0.66)× 10−5 cps/Bq @25 kBq
η(Co-60) (8.77± 0.39)× 10−5 cps/Bq @100 kBq
η(Na-22) (5.65± 0.33)× 10−5 cps/Bq @100 kBq
Γ(Cs/Sr) (2.0± 1.2)× 10−3

Background (1.48± 0.46)× 10−1 cps

B. Behavior in Cs-137 background
The detector should be able to distinguish a beta-ray origi-

nating from Y-90 in a radioactive environment. To demonstrate
this, the response of Sr-90/Y-90 in a Cs-137 background was
tested using the detector, in which other radiation sources (Sr-
90/Y-90 and Cs-137) with 25 kBq were used (see Fig. 4). For
a Cs-137 source, the mean count rate was 0.46 cps. When 10
Cs-137 sources (total 250 kBq) were placed on the detector,
the mean count rate was 5.2 cps, with the mean count rate
increasing to 165 cps when Sr-90 is placed on the detector
in addition. This indicates that the signals from Sr-90/Y-90
were able to be distinguished from other radiation sources.
Therefore, the detector has enough performance to detect beta-
rays from Sr-90/Y-90 in the presence of other radiation.

Fig. 4. Detection of Sr-90/Y-90 in a Cs-137 background using the counter.
When ten Cs-137 sources are placed on the counter window, the response of
Sr-90/Y-90 can be measured, where each source has the same activity of 25
kBq.

C. Uniformity of the efficiency
While the previous tests were performed with the source at

the center of the counter, we wanted to check the uniformity
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装置の動作原理理
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・BRoad ver.2.0.19 test

Aerogel making

初号機
(デモ機)

２号機
(実機)

・7/6-8 福島展⽰示

スケジュール

・医学物理理学会

・IEEE MIC

・外箱製作
・組⽴立立、線源評価

・WLSF+VETO add

・HV+Dic. Dev. (REPIC)
・DC Supply (REPIC)

Aerogel making

・WLSF light-guide making

・販売開始？

・組⽴立立、線源評価

・WLSF+VETO 製作

・福島漁港テスト？

・BRoad, Disc.+HV, DC Supply, 
外箱組み⽴立立て
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D.C. Supply

SRCOUNTER 回路路設計
HV+Disc.仕様
- 4 ch
- HV: 1.2kV(x2) 1 kV(x2)
- Output width 10 ns 固定
- NIM規格
- Threshold 可変
- PMTコネクタ圧着
- 個数 … 2個
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Delay
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10 ns/-15 mVth

15 ns

15 ns

AC1

AC2

AC3 Delay

15 ns

AC4 Delay

15 ns
ETHERNET

Disc.

Disc.
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Delay

15 ns
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15 ns BRoaD

HV

HV

HV

HV

HV

HV

HV

HV
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D.C. Supply仕様
- HV
- Dics.
- DC 5 V, 2A (x1)
- INPUT: AC100V



SRCOUNTER DESIGN

SFT1

AC1

AC2

veto1
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SFT1

AC1

AC2

D.C. Supply BRoad
HV+Disc

HV+Disc

veto1

SFT2

AC3

AC4

veto2



Discussion
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- 納期はいつまで？
- PMTコネクタは千葉葉⼤大が購⼊入して配送
- 設計要求：基板はむき出し？サイズ限度度は？
- HV２系統2chx2 (x2) or HV2系統を4chx2 (x1)

- ⾒見見積もり
- 3セット (6台)
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