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1 61.70 1 14.50 1 61.69
77.57 1 36.28 8.79
23.10 2 39.37 4.65
72.26 7.88 5.59
71.96 6.09 56.70

18.85
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1 51.8 7.3 36.0
139.3 51.8 77.8

51.8 7.5 17.5
77.8 18.4 20.0
23.7 3.0 12.3

5.4 25.9 15.0
25.9 6.8 1 2 228.8
38.9 38.9 11.7
25.9 2 77.8 85.4
54.6 21.6 1,301.0

6.4 36.0
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1

2

1
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Ge

Pu
RI

H-3
Sr-90 LAN

R 3. 4. 1 R 3. 4. 1

91,289 91,289 136,977,506 136,977,506
72,913 72,913 23,869 0
72,913 72,913 23,869 0
72,913 72,913 23,869 0
18,376 18,376 136,953,637 136,953,637
18,376 18,376 136,953,637 136,953,637
18,376 18,376 18,159 18,159

136,935,478 136,935,478

   0 0 0 0
   0 0 0 0

0 0 0 0
0 0 0 0
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 1 Pu ANA-2-4  1
28 Sr AS ONE  1
16 DFV-12TK-15CAI 11
 8  2

TSS-928 2 KDT-1KN  5
Ge GC7022  1 XZ030  2

S-2824A  3 I C P SPQ9700 SII  1
MAR-1561BR9 17 ICP iCAP PRO Radial  1

HC1410 62 ICP-MS CETAC Technologies ARIDUS  1
MAR-RC73-22772 70 EPSON Endeavor  1

S-2973  1 NHP12001  1
NaI TCS-1172 44  1
GM TGS-1146 20 MilliQ Integral10  2

TPS-1451    3 NCF-3012  2
ICS-1323 11 KDF-5000Plus  1
TCS-232B  5 DRLA23WB  1

NaI EasySpec ESPEC-2  1 w-3  4
FGD-252  2 KUBOTA-8420  1

 3 DTC-60  2
T L D 137Cs:3.7GBq  1 R-210V P+G  1

 3 PG8583  1
Ge ×2  1 TH-J1101  3
Ge ×5  1  2

Ge Falcon 5000  1  1
BG GM L B C - 4 5 1 1  1  1

JDC-5200  2  1
BG L S C - L B 7  2 GHW-190HH  1

 1 HV-700R 16
MDR-3100B 29 12
DSM-1401BU1  4 DSM-361C  1

4 3 31

 SBD-702C 11  120SL 1
JDC-6221 1 PG8583 1

ICP iCAP PRO×Radial 1 DSM-361C 1
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821.2 kW

23 3

36 3

24
17 6
8 10

1 2 6 3

2

3
2

5 28 2
59 12

11 NaI(Tl)

85 106 nGy/h

11 1
3

365 0.42 0.50 mGy
365 0.59 mGy
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1

3
24
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6 0.059 4.3 Bq/m3 5
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1
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1

Cs-137 Sr-90 H-3 Pu 

1 36 - 36 - - - 2 
48 - - - - 48 - 
24 24 - - - - 2 
12 12 - 12 4 12 - 

2 2 - 2 - 2 - 
0 5cm 6 6 - - - - - 

3 - 3 3 3 - - 
2 - 2 2 2 - - 
2 - 2 2 - - - 
2 - 2 - 2 - - 
4 - 4 4 4 - - 

2 4 - 4 4 - - - 
10 10 - 10 - 10 - 
10 10 - - - - 4 

1 - 1 - 1 - - 
1 - 1 - - - - 
1 - 1 - - - - 
1 - 1 - 1 - - 
1 - 1 - 1 - - 
1 - 1 - - - - 

12 - 12 - 4 - - 
183 64 71 39 22 72 8 

1
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17 NaI(Tl)
24 41 nGy/h 88 122 nGy/h

6 NaI(Tl)
53 68 nGy/h 96 122 nGy/h

8
NaI(Tl) 43
64 nGy/h 96 149 nGy/h

10 NaI(Tl)
26 51 nGy/h 54 120 

nGy/h

1  12 2  3 6  6
3  6 27

12

3

6 1 134 5 137
0.76 Bq/kg 2.1 24 Bq/kg

6 2 137 0.0016 0.0017 Bq/L

3
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0.5 Bq/L

3 2 2 1 7 1
1 4 5

3 7
0.52 Bq/L 0.53 Bq/L

0.33 0.51 Bq/L
0.37 Bq/L

4 3 Bq/L 

12 0.36  0.81 
12 0.36  0.86 

21 2
0.14  1.2 

5 Bq/L 

BG

3. 6.10 0.51 3. 9.17 0.33 

6.10 0.36   

 0.069 0.081  0.070 

No.2 3. 5.31 0.37 3. 9. 6 0.083 

No.6    6. 3 0.31 9. 6 0.16 

No.4 6. 3 0.15 9. 9 0.15 

No.2 6. 1  0.11 9. 9 *

No.2 6. 2  0.091 9. 8 0.051 

6. 2 0.063 9. 8 0.060 

6. 3 0.076 9. 9 0.081 

0.042 0.049 0.041 0.048 

1 *
2 29 5
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18 20 ICP-MS

21 239Pu 240Pu
239Pu 240Pu

ICP-MS 240Pu/239Pu

24 27
ICP-MS

137Cs 90Sr 28 29 Pu Cs Sr
30 90Sr

(IAEA) 3

3 11 9 11 13 3
11 9

6 7

30km
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RI

3 4 22

6

11

1 6

6

 MP-1 MP-9 
nGy/ h

1 4
5 7 cpm

 1 7
cps

1 4
18 11 1) 20 8 1 2 1

1) (2006)
http://www.tepco.co.jp/cc/press/06113001-j.html 2021 6 2

23 3
2

3
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7 
Bq/L

134Cs 137Cs 

3. 5.11 1  *   *  
 1 * 0.1 Bq/L 
2 2 L 20,000

8 
Bq/kg

134Cs 137Cs 

3. 5.11 15 *  * 36 
 1 * 2 Bq/kg
2 0.7 L 3,600   
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10km

Installation of Silicon Solid-state Detector in the District within a Radius of 
Approximately 10 km from Kashiwazaki-Kariwa Nuclear Power Station 

Yutaka Yamamoto, Hidekazu Ebata and Tetsuya Watanabe 

Keywords : Solid-state detector, Radiation monitoring 

10km 10km
58 10 

5 6 11

NaI(Tl) NaI(Tl)

3
30 4

3

2. 1 
1 1 2

1
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1 ( :
)

2

2. 2 
4 2 21 3 16 3 17 11
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3. 1 
4 3 17 31 11

10 1
3 4

31 3 17 31 11

10 1 16nGy/h 1
1 2.7nGy/h

3 10 ( 31 3 17 3 31
4 3 17 3 31 )

4 1 ( 31 3 17 3 31
4 3 17 3 31 )

(
)

(
)
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3. 2 
4 3 17 31 11

10 1 31 3 17 31
11 10 1 2

10 200nGy/h
3.1 10 1 16nGy/h

2 11 ( 4 3 17 3 31 )
( 31 3 17 3 31 )

4. 1 

10 1
3

1
1 700nGy/h

700nGy/h

NaI(Tl)

1 700nGy/h

4. 2 
3.2 10 200nGy/h 4.1

1 700nGy/h
10 1,000nGy/h

NaI(Tl) 160nGy/h

4. 3 NaI(Tl)
NaI(Tl)

NaI(Tl)
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NaI(Tl)

11

NaI(Tl)

1) 30 4 4
(2018)

2) ( ) 3 12 21
(2021)
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*
*

34 3 11 12
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17 12 20
29 12 28

1 A4 45 45
8 4 8

1 2
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17 12 20

4

250

3 5

1 A4 45 45
23 mm 17 mm 20 mm

MS Times New Roman

14 10.5

and

1.1 1.2 1.1.1 1.1.2
MS 1 7
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Table 1., Table 2., 1 2
Fig. 1, Fig. 2, 1 2

1 1 2 1 - 3
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