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This annual report describes the activities in the 2012 fiscal year of Department of 

Radiation Protection in Nuclear Science Research Institute, Safety Section in Takasaki 
Advanced Radiation Research Institute, Safety Section in Kansai Photon Science Institute,   
Operation Safety Administration Section in Aomori Research and Development Center and 
Safety Section in Naka Fusion Institute. The activities described are environmental 
monitoring, radiation protection practices in workplaces, individual monitoring, maintenance 
of monitoring instruments, and research and development of radiation protection. 

At these institutes the occupational exposures did not exceed the dose limits. The 
radioactive gaseous and liquid discharges from the facilities were well below the prescribed 
limits.   The radiological situations at the institutes in Tokai, Aomori and Naka have been 
affected by the Fukushima Dai-ichi nuclear power plant accident in March 2011.  

The research and development activities produced certain results in the fields of radiation 
protection technique.  The radiation protection experts in the institutes actively participated 
in the projects after the Fukushima nuclear power plant accident. 
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Organization Chart of Department of Radiation Protection 
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Operation Safety Administration Section 9  
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0 
0 

4.1×10-10 
2.4×10-10 
1.3×10-9 
8.2×10-9 

41Ar 0 1.4×10-3 
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2.1.2 1 2/3  
 
 

 
 

 *1  

*2 
*3 

(Bq) 
*4 

(Bq/cm3) 
*2 

*3 

(Bq) 
*4 

(Bq/cm3) 

RI  

200 
 

 
60Co 

 
0 

3.9×10-10 
3.9×10-10 

3H 0 2.6×10-4 

300 
 

 
60Co 
210Po 

 
0 
0 

3.9×10-10 
3.9×10-10 

2.5×10-10 
3H 0 2.6×10-4 

400 
 

 
32P 

Unat 

 
0 
0 

3.9×10-10 

3.9×10-10 
2.5×10-10 

3H 0 2.6×10-4 

600 
 

 
60Co 

 
0 

3.9×10-10 
3.9×10-10    

  
Unat 

 
0 

3.9×10-10 
2.5×10-10    

  
239Pu 

 
0 

5.7×10-11 
5.7×10-11    

 
 

 
Unat 

 
0 

3.1×10-10 

5.9×10-11 
HT 

HTO 
3.6×109 

4.1×1010 
4.1×10-5 

1.2×10-4 

 

 
 

 
106Ru 
239Pu 

 
0 
0 

4.7×10-11 
4.7×10-11 
3.0×10-11 

   

 
 

106Ru 
239Pu 

 
0 
0 

9.3×10-11 
9.3×10-11 
5.9×10-11 

   

 
 

 
137Cs 
239Pu 

 
0 
0 

4.7×10-11 

4.7×10-11 
3.0×10-11 

   

 
 

137Cs 
239Pu 

 
0 
0 

4.7×10-11 
4.7×10-11 
3.0×10-11 

   

  
Unat 

 
0 

4.7×10-11 
3.0×10-11    

 
 

137Cs 
241Am 

 
0 
0 

3.9×10-9 
1.2×10-8 
2.2×10-9 

   

1  
 

137Cs 
241Am 

75Se 

 
0 
0 

1.2×104 

1.9×10-10 

6.4×10-10 

1.2×10-10 

5.0×10-9 

3H 0 1.7×10-4 

2  
 

137Cs 
241Am 

 
0 
0 

4.7×10-11 

1.5×10-10 

3.0×10-11 
   

3  
 

137Cs 
241Am 

 
0 
0 

2.0×10-10 

6.3×10-10 
1.2×10-10 

   

 
 

137Cs 
241Am 

 
0 
0 

3.9×10-9 
3.9×10-9 
2.5×10-9 

   

 
 

137Cs 
241Am 

 
0 
0 

2.0×10-10 

6.8×10-10 
1.2×10-10 

   

 
 

137Cs 
241Am 

 
0 
0 

2.3×10-10 

7.1×10-10 
1.3×10-10 

3H 0 3.7×10-4 
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2.1.2 1 3/3  
 
 

 
 

 *1  

*2 
*3 

(Bq) 
*4 

(Bq/cm3) 
*2 

*3 

(Bq) 
*4 

(Bq/cm3) 

 
 

 
137Cs 
237Np 

 
0 
0 

4.7×10-11 
4.7×10-11 
3.0×10-11 

   

 
 

137Cs 
241Am 

 
0 
0 

4.7×10-11 
4.7×10-11 
3.1×10-11 

85Kr 9.9×107 2.6×10-3 

FCA SGL 
 

131I 
137Cs 
239Pu 

 
0 
0 
0 

2.1×10-10 
5.1×10-9 

7.0×10-10 
1.2×10-10 

   

TCA 
 

60Co 
131I 

234U 

 
0 
0 
0 

2.0×10-10 
6.3×10-10 
4.2×10-9 
1.3×10-10 

   

FNS   4.2×10-10 
HT 

HTO 
13N 

3.8×108 
4.6×108 
6.9×1010 

2.1×10-5 

5.2×10-5 

2.7×10-3 
 
 

 
60Co 

243Am 

 
0 
0 

9.3×10-11 
9.3×10-11 

5.9×10-11 
   

NSRR 
 

 
 

60Co 
131I 

 
 

0 
0 

2.4×10-10 
1.7×10-10 
8.0×10-10 

1.1×10-8 

41Ar 0 3.6×10-3 

  
60Co 

 
0 

2.0×10-10 
7.0×10-10    

 

 
131I 

137Cs  
239Pu 
60Co 

 
0 
0 
0 

2.5×104 

4.7×10-10 

1.9×10-9 

4.7×10-11 

3.0×10-11 

1.7×10-9 

85Kr 3.7×1010 8.3×10-3 

NUCEF 
STACY 
TRACY 
BECKY 

 
131I 

137Cs 
239Pu 

 
0 

0 
0 

3.0×10-11 

1.0×10-9 

1.5×10-10 
1.7×10-11 

138Xe 0 9.0×10-4 

*1  
*2  
*3 0  

 
*4 

“ ”  
*5  
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2.1.2 2 1 3  
(2012 ) 1/2  

 

1  
*1 

(Bq/cm3) 

3  
*1 

(Bq/cm3) 

*2 
(Bq) 

1

 

3H,14C  
: 1.1×10-4 
(6.4×10-5) 

 
 
 
 
 
 
 
 

3H 
: 0 
(1.8×10-3) 

3H,14C  
: 1.5×10-6 
(1.5×10-6) 

 
 
 
 
 
 
 
 

3H 
: 0 
(5.7×10-5) 

3H,14C  
: 4.2×105 
(1.3×106) 

 

 
 
 
 
 
 

22Na:
54Mn:
60Co:
90Sr: 

137Cs:

(4.5×103) 
(6.0×103) 
(1.8×105) 
6.0×102 

3.6×105 
(9.2×105) 

232Th :

237Np : 
241Am:

Unat :

5.8×104 

(6.9×104) 
(3.7×103) 
(1.0×103) 
(7.6×104) 
 

3H 
: 0 
(1.3×107) 

2

 

3H,14C  
:1.7×10-3 
(1.0×10-3) 

 
 
 
 
 
 
 
 
 
 

3H 
: 2.6×100 
(1.5×10-2) 

 
14C 

: 5.3×10-4 
 (2.1×10-2) 

3H,14C  
:8.7×10-5 
(1.1×10-4) 

 
 
 
 
 
 
 
 
 
 

3H 
: 1.4×10-1 
(3.2×10-4) 

 
14C 

: 5.4×10-6 
(1.4×10-3) 

3H,14C  
:1.1×108 *3 
(1.7×108) 

 

 
 
 
 
 
 

7Be:
 

22Na :
54Mn: 
60Co :

90Sr :
106Ru:

8.3×107 
(6.8×107) 
5.5×106 
4.3×106 
7.6×106 

(4.3×107) 

2.3×104 
(3.9×105) 

137Cs : 
 

210Po : 
234U : 

239Pu : 
241Am: 

6.9×106 *3 
(4.9×107) 
(5.6×103) 

(7.2×103) 
(5.5×104) 
(1.2×107) 

3H 
: 2.2×1011 
(3.9×108) 

 
14C 

: 2.9×106 
(2.0×109) 

3

 

3H,14C  
: 5.8×10-4 
(3.6×10-4) 

 
 
 
 
 
 

 

3H 
: 2.7×10-1 

3H,14C  
: 6.8×10-5 
(2.8×10-4) 

 
 
 
 
 
 
 

3H 
: 7.9×10-2 

3H,14C  
: 1.7×104 
(3.1×105) 

 

60Co: 
137Cs:
234U :

(2.7×105) 
1.7×104 

(9.8×103) 

239Pu :
243Am:

(7.4×103) 
(2.0×103) 

3H 
: 3.1×107 
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2.1.2 2 1 3  
(2012 ) 2/2  

 1  
*1 

(Bq/cm3) 

3  
*1 

(Bq/cm3) 

*2 
(Bq) 

 
(m3) 

 
 
 
 
 
 
 
 
 

3H,14C  
: 1.7×10-3 
(1.0×10-3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3H 
: 2.6×100 
(1.5×10-2) 

 
14C 

: 5.3×10-4 
(2.1×10-2) 

3H,14C  
: 8.7×10-5 
(2.8×10-4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3H 
: 1.4×10-1 
(3.2×10-4) 

 
14C 

: 5.4×10-6 
(1.4×10-3) 

3H,14C  
: 1.1×108 *3 
(1.7×108) 

 
 

2.3×104 

7Be :

22Na :

54Mn :

60Co :

90Sr :
106Ru :
137Cs :

210Po:
232Th:

234U :
237Np:
239Pu:

241Am:
243Am:

Unat :

8.3×107 
(6.8×107) 
5.5×106 

(4.5×103) 
4.3×106 

(6.0×103) 

7.6×106 
(4.3×107) 

2.4×104 
(3.9×105) 
7.3×106 *3 

(4.9×107) 
(5.6×103) 
5.8×104 

(6.9×104) 
(1.7×104) 
(3.7×103) 
(6.2×104) 
(1.2×107) 
(2.0×104) 
(7.6×104) 

3H 
: 2.2×1011 
(4.0×108) 

 
14C 

: 2.9×106 
(2.0×109) 

*1 
 

*2 
 

*3  
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2.1.2 3  
(2012 ) 

    
(Bq/ ) 

*1 
(Bq) 

 
 

JRR-2*2  3H 1.5×1012 *3   

JRR-3 
 41Ar 6.2×1013 0  

 3H 7.4×1012 6.1×109 8.2×10-4 
JRR-4  41Ar 9.6×1011 0  

NSRR 
 41Ar,135Xe 4.4×1013 0  
 131I 4.8×109 0  

STACY 
TRACY 

 89Kr,138Xe 8.1×1013 0  
 131I 1.5×1010 0  
 

( ) 
239Pu,241Pu 4.0×107 0  

*1 0  
*2  
*3 2.4×1011 Bq/  

 
2.1.2 4  

(2012 ) 

  
(Bq/ ) 

*1 
(Bq) 

 
 

3H,14C 
 

 1.8×1010 1.1×108 *2 6.1×10-3 

 
60Co 3.7×109 7.6×106 2.1×10-3 

137Cs 3.7×109 7.3×106 *2 2.0×10-3 
3H 2.5×1013 2.2×1011 8.8×10-3 

*1 1 2 3  

*2  
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JRR-3 JRR-4

NSRR STACY TRACY 2012
2.1.3 1 2012

0μSv  
3H

60Co 137Cs 2.9×10-2μSv
2.1.3 2

 
2.9×10-2μSv

50μSv
0.1  
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2.1.3 1  

(2012 ) 

 
* 

(Bq) 

 
(μSv) 

JRR-3 0 0 
JRR-4 0 0 
NSRR 0 0 
STACY 
TRACY 

0 0 

 0 

* 0  
 
 

2.1.3 2  
(2012 ) 

 (Bq) *1 (μSv) 
3H 14C

 

60Co 7.6×106 1.3×10-3 
137Cs 7.3×106 *2 5.6×10-4 *2 

 9.3×107 2.6×10-2 
3H 2.2×1011 9.5×10-4 

 2.9×10-2 *2 
*1 0
*2 

 



JAEA-Review 2013-048 

2012 9 30 2013 3 31 2
2012 12 31

2013 3 31 10PBq 460TBq
24 2012 12 31

3,919  
 

2012
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22.2

 

  
2012 JRR-3 JRR-

 

2012 JRR-2 JRR-3 JRR-4
 

  
  
  
  
  
  
  

 

 
JRR-2 12

2 2012 10 1 12 21
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JRR-2 2012 6 26 2012
9 10  
JRR-3 34

4 2010 11 20

1 1
 

JRR-4 34
4 2010 12 27

 
 

JRR-2 1996

 
JRR-2

 
 

(1)  

 
(a)  

1mSv/
25μSv/h TLD

1 1mSv/  
(b)  

0.4 Bq/cm2

 
(c)  

1 8
 

(2)  
9
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2.2.1 1 JRR-2

 
 
 
 

 
2.2.1 1 JRR-2  

 
2012  

 

 
 

mSv  
   

 
μSv/h  

 
Bq/cm3  

Bq/cm2  

JRR-2 1  0.4 0.1 9 

 
 
 

JRR-3 JRR-4 JRR-3
2 DSF

JRR-3  

 
 

(1)  

 
2.2.1 2  

(a)  

1 mSv/ 25μSv/h
TLD  1 1mSv/

 
(b)  

0.4Bq/cm2
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(c)  

1
134Cs 137Cs

 
1

 
 

 
 

2.2.1 2  
2012  

 JRR-3 JRR-4 
JRR-3  

2  
DSF 

μSv/h  25 n  25 n  25  25  

μSv/  22 n  22 n    

( ) Bq/cm2  0.4 0.4 0.4 0.4 

 
Bq/cm3  

( )*1 1.5×10-9 *3 1.5×10-8 6.7×10-10 *3  

(41Ar)*2 1.3×10-3 1.4×10-3   

(3H)*2 9.6×10-3    

*1 1  
*2 1  
*3  
 
 
(2)  

JRR-3 JRR-4 2012 163
 

2.2.1 3
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2.2.1 3  

 
2012  

 

  
 

mSv  

   
  

μSv/h  

 
 

Bq/cm3  
Bq/cm2  

 

JRR-3 

1  0.4 0.1 42 
0.4 40 0.1 8 

DAC * 0.4 40 0.1 1 

1 25  0.4 0.1 12 
0.4 40 0.1 10 

DAC  0.4 40 0.1 1 
25  0.4 0.1 7 

JRR-4 

1  0.4 0.1 27 
0.4 40 0.1 2 

DAC  0.4 40 0.1 1 

1 25  0.4 0.1 10 
0.4 40 0.1 4 

25  0.4 0.1 1 
DAC  0.4 40 0.1 1 

JRR-3  
2  

1  0.4 0.1 22 
1 25  0.4 0.1 4 

DSF 1  0.4 0.1 8 
1 25  0.4 0.1 2 

*  
 
(3)  

JRR-3 2010 11 20 2011 7 1 JRR-4
2010 12 27 2011 6 17

 
JRR-3 2012 11 8 9

 
JRR-4 2012 12 17
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2012
 

  
  
  
  
  
  
  

 

 
25

4

 
2012 4

2012 3 8
2012 7 23

 
 
 

2002 2003

2007  
 

(1)  

 
 (a)  

1mSv/ 25μSv/h  
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(b)  

0.4 Bq/cm2

 
(c)  

1
6.7 10-9 Bq/cm3

137Cs  
 (2)  

34
 

2.2.2 1
 

2012
2.2.2-2  

 
 
 

2.2.2 1  
 

2012  
  

 
mSv  

   
  

μSv/h  
 

Bq/cm3  
Bq/cm2  

 
1  0.4 0.1 13 
1 DAC  0.4 40 0.1 2 

1 25  0.4 0.1 11 
25 100  0.4 0.1 5 
25 100 DAC  0.4 40 0.1 3 

 
 

1) 2012 12 3 2013 2 22
No.11 12

2.2.2 1  
GH

GH
GH No.11
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No.10
 

 

9.9 10-8Bq/cm3

137Cs
0.005mSv/h No.11 261 Bq/cm2 No.11

 
5.6Bq/cm2

 

0.1mSv  

 
 

 
 

1  2010 JAEA-Review 2012-001
pp.28-29 (2012 . 
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12  
2.2.2 1  

No.11 12 2012  
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2012
 

  
  
  
  
  
  
  

 
2012 2

2012 4 27
FEL 2012 7 30

2012 9 4
2012 7 30 2012 9 4

2012 7 30 2012 9 4
RI 2012 10

16 2013 2 12  

 
 

 
 

4

2012 4 1 6 27 10 22 11
22 2013 2 13 3 31  
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(1)  

 
(a)  

1 mSv/ 25μSv/h  
 (b)  

2

0.04Bq/cm2 0.4Bq/cm2  
 (c)  

1
 

 
 

(2)  
(a)  

1 2 4
72

 
2.2.3 1

 
 
 

2.2.3 1  
 

  2012  

 
 

mSv  
 

  
μSv/h  

 
Bq/cm3  

Bq/cm2  

  

1  0.04 0.4 0.1 54 

1  0.04 0.4 40 0.1 1 

1 25  0.04 0.4 0.1 14 

1 25  0.04 0.4 40 0.1 1 

25  0.04 0.4 0.1 2 
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(b)  
FEL

21
 

2.2.3 2
 

FEL 7 9

 
  
 
 

2.2.3 2  
 

2012  

 
 

mSv  
 

  
μSv/h  

 
Bq/cm3  

Bq/cm2  

  

1  0.04 0.4 0.1 18 

1 25  0.04 0.4 0.1 3 

 
 
 

JRR-1
1968

2011  
1958
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(1)  

 
(a)  

1 Sv/ 25μSv/h
 

(b)  

0.4Bq/cm2

 
(c) (JRR-1 ) 

1
 

(2)  
JRR-1 13

 
2.2.3 3 JRR-1

 
2012

2.2.3-3  
 
 

 
2.2.3 3 JRR-1  

 
2012  

 

 

 

(mSv) 

   
 

 

(μSv/h) 

 

(Bq/cm3) 

 

(Bq/cm2) 
 

JRR-1 1  0.4 0.1 7 
 1  0.4 0.1 5 

 
1 DAC  0.4 40 0.1 1 
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2007

2
2010 2013

1),2)

2.2.3 1  
2012 3

3 0.3 12
8Bq/cm2

NR  
NR

1

( )
NR 26 0.04Bq/cm2 ( )

0.4Bq/cm2  
NR

1

GH
GH

5.5×10-8Bq/cm3

 
1 2

0.1mSv  
2

 
2012
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2013
 

 
 

1  2010 JAEA-Review 2012-001, pp.34-35 
(2012  

2  2011 JAEA-Review 2012-041, pp.33-35 
(2013  
 
 
 

 
 

 2.2.3 1  
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TPL
RI

TPL
 

 
(1)  

 
(a)  

1 mSv/ 25μSv/h  
(b)  

0.04 Bq/cm2

0.4Bq/cm2 4 Bq/cm2  
(c)  

1

 
(2)  

TPL 124
 

 2.2.3 4 TPL
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2.2.3 4 TPL  

 
2012  

  
mSv  

 
  

μSv/h  
 

Bq/cm3  
Bq/cm2  

  
1  0.04 0.4 0.1 54 
1  0.04 0.4 40 0.1 36 3H  

1 25  0.04 0.4 0.1 32 
1 25  0.04 0.4 40 0.1 1 

25 DAC  0.04 0.4 0.1 1 
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22.3  

 

 
2012 LV-1

D 1
1 H

1 2
No.6 No.3

2 JRR-3

2011 3 11

 
     
 

2012 STACY TRACY NSRR FCA TCA
  

  
  
  
  
  
  
  

 

 
STACY TRACY 27 
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4 STACY 2011 
11 30  
NSRR 26 

4 2011 9 1 
 

FCA 21 
4 2011 8 1 

 
TCA 21 

4 2011 1 11 
 

STACY TRACY 5 28 NSRR 8 10 FCA
8 1 TCA 12 10  

54 
4 2011 8 29

2  
10 19  

 
 

STACY TRACY
STACY TRACY

2012

 
 

(1)  

 
(a)  

1mSv/ 25μSv/h
TLD 1 1mSv/

 
(b)  

0.04Bq/cm2
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0.4Bq/cm2  
(c)  

1

2.5 10-9Bq/cm3

134Cs 137Cs  
(2)  

STACY TRACY  67
 

2.3.1 1 STACY TRACY
 

STACY TRACY  
 

2.3.1 1 STACY TRACY  
 

2012  
 

 
mSv  

 
 

 
μSv/h  Bq/cm3  

Bq/cm2  

1  0.04 0.4 0.1 19 
1 25  0.04 0.4 0.1 10 

25 
 

0.04 0.4 
0.1 29 

0.1 1 
6 

(DAC  3 
 
 
(3)  

STACY TRACY 2011 11 30

 

2012
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STACY TRACY  2012 5 28

 

5 28
2013 3 19

 
 
 

NSRR
NSRR

2012
 

 
(1)  

 
(a)  

1mSv/ 25μSv/h TLD
1 1mSv/

 
(b)  

0.4Bq/cm2

 
(c)  

1

 
(2)  

NSRR 48
 

2.3.1 2 NSRR
 

NSRR
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2.3.1 2 NSRR  
 

2012  

 
 

mSv  
 
  

μSv/h  
 

Bq/cm3  
Bq/cm2  

( ) 

1  0.4 0.1 34 

1 25  
0.4 0.1 10 

0.4 40 0.1 3 
25  0.4 0.1 1 

 
 
(3)  

NSRR 2011 9 1
2011 12 20 NSRR

 

 
NSRR 2012 8 9 10

8 10  
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FCA TCA
FCA TCA

2012
 

 
(1)  

 
(a)  

1mSv/ 25μSv/h
TLD 1 FCA

1mSv/ TCA 1041.8μSv/
8.1μSv/h  

(b)  

0.04Bq/cm2

0.4Bq/cm2  
(c)  

1

FCA 4.5 10-9Bq/cm3 TCA 9.4 10-9Bq/cm3

134Cs 137Cs  
(2)  

FCA 58 TCA 22
 

2.3.1 3 2.3.1 4 FCA TCA
 

FCA TCA
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2.3.1 3 FCA  

 
2012  

 
 

(mSv) 
 
 

 
(μSv/h  

 
(Bq/cm3) 

(Bq/cm2) 
 ( ) 

1  0.04 0.4 0.1 15 
1 25  0.04 0.4 0.1 11 

25  0.04 0.4 0.1 32 
 
 

2.3.1 4 TCA  
 

2012  

 
 

(mSv) 
 
  

(μSv/h  
 

(Bq/cm3) 
(Bq/cm2) 

 ( ) 
1  0.04 0.4 0.1 8 

1 25  0.04 0.4 0.1 5 
25  0.04 0.4 0.1 9 

 
 
(3)  

FCA 2011 8 1 TCA
2011 1 11

 

 
FCA 2012 7 31 8 1 TCA 2012 12 10
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8 1 12
10  

 
 

1 2 3
1 2

2012
2

JRR-3 5
4 2012 4 1 2013 3 29

2.3.1-5  
(1)  

 
(a)  

1mSv/ 25μSv/h TLD
1 1mSv/  

(b)  

0.04 Bq/cm2

0.4 Bq/cm2  
(c)  

1
1 6.4 10-10 

Bq/cm3 1.9 10-8Bq/cm3

241Am 137Cs

134Cs 137Cs  
(2)  

154
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2.3.1 5
 

H 1
J

PD 0.28mSv 0.88mSv
6

 
 

2.3.1 5  
 

2012  
 

 
mSv  

 
 

 
μSv/h  

 
Bq/cm3  

Bq/cm2  
( ) 

1 
 0.4 0.1 87 

DAC  0.4 40 0.1 5 

1 25 

 

0.4 
0.1 16 

0.1 1 2 

0.4 40 
0.1 3 

0.1 1 1 

DAC  0.4 40 
0.1 5 

0.1 1 4 

25 

 
0.4 

0.1 12 

0.1 1 6 

1 3 

0.4 40 0.1 1 7 

DAC  40 
0.1 1 

0.1 1 2 
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(3)  
2011 8 29
2

2012 10 17 10 21 1 2012 11 28
12 6 2 2013 2 27 3 16 3

2012 10 21
  
 

JRR-3
(1)  

2005 5
JRR-3 JRR-3

2 NL NL

2007 11 8
2008 5 22  2008 7 25  

2009 2013 5
2.3.1 1 2  

(2)  
2012  5 4 NL No.8 2011 2012 6 20  

NL No.2 7 4 10 31 NL No.9 11 1 2013 3
22 3 900  NL
7 23 390  
 (3)  

NL 2
1

2 2
 

RI

 

0.4μSv/h
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1

1
3H

3H   
0.1mSv

 
(4) 1  

1

0.3μSv/h
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2.3.1 1 2  
 

2012 BECKY

 
  
  
  
  
  
  
  

 
 

 

AB 

B A B A B A B A B A B A 

AB AB AB AB AB 

B A 

AB 

B A 

 

 

N 

 

No.15 No.14 No.13 No.12 No.11 

No.16 No.17 No.18 No.19 No.20 No.6  No.7 No.8 No.9 No.10 

No.5  No.4 No.3 No.2 No.1 

B A 

A

B A 

B AB AB 
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LV-1 2012 1
 

2012
2013 2 7 BECKY

2012 3 8 2012 7 23
X

2013 2 7
 

BECKY 24 24
24 25
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BECKY
BECKY

TRU TRU TRU
2012

ARF  
 

(1) 

 
(a)  

1mSv/ 25μSv/h  
(b)  

0.04Bq/cm2

0.4Bq/cm2  
 (c)  

1

1.1 10-9Bq/cm3

134Cs 137Cs  
 (2) 

BECKY 136
 

2.3.2 1 BECKY
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2.3.2 1 BECKY  

 
2012  

 
 

mSv  
 
  

μSv/h  
 

Bq/cm3  
Bq/cm2  

1  
0.04 0.4 0.1 64 

0.04 4 0.4 40 0.1 4 

1 25 
 

0.04 0.4 
0.1 29 

0.1 1 1 

0.04 4 0.4 40 0.1 1 

DAC 0.04 4 0.4 40 0.1 1 3 

25 
 0.04 0.4 

0.1 29 

0.1 1 4 

DAC 0.04 4 0.4 40 0.1 1 1 

 
 

 
1

LV-1
 

 
 

(1)  
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(a)  

1mSv/ 25μSv/h
 

(b)  

0.04Bq/cm2

0.4Bq/cm2  
(c)  

1

1.9 10-9Bq/cm3

134Cs 137Cs   
(2)  

1 25 24
13

LV-1
1.5mSv  
2.3.2 2
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2.3.2 2  
 

2012  

 

 
 

mSv  
 
 

 
μSv/h  

 
 

Bq/cm3  

Bq/cm2  

 

1  
1  0.04 0.4 0.1 17 

1 25  0.04 0.4 0.1 8 

 
 

1  0.04 0.4 0.1 19 
1 25  0.04 0.4 0.1 3 

25 DAC 4 40 0.1 1 1 
100 1000 DAC 4 40 1 1 

 
 

1  0.04 0.4 0.1 6 
1 25  0.04 0.4 0.1 7 

 
 

 
1979

NSRR
2012

 
  

(1)  

 
(a)  

1mSv/ 25μSv/h  
(b)  

0.04Bq/cm2

0.4Bq/cm2  
(c)  

1
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2.5×10-9Bq/cm3

134Cs 137Cs   
(2)  

137

No.3
1.6 mSv 9.7mSv  

2.3.2 3
 

2012 47.9 mSv
2011 29.8 mSv
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2.3.2 3  
 

2012  
 

mSv  
 
 

 
μSv/h  

 
Bq/cm3  

Bq/cm2  
  

1  
0.04 0.4 0.1 34 

0.04 4 0.4 40 0.1 1 

1 25 

 
0.04 

0.4 
0.1 28 

0.1 1 1 
0.4 40 0.1 2 

0.04 4 0.4 40 
0.1 7 

0.1 1 4 

DAC  
0.04 0.4 40 0.1 1 1 

0.04 4 0.4 40 
0.1 2 

0.1 1 1 

25 
 

0.04 0.4 
0.1 26 

0.1 1 3 
0.04 4 0.4 40 0.1 3 

DAC  
0.04 0.4 40 0.1 1 1 

0.04 4 0.4 40 0.1 1 14 
100 1000 DAC  0.04 4 0.4 40 1 5 

1000 DAC  4 40 1 4 
 

 
 

WASTEF

 
 

(1)  
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(a)  

1mSv/ 25μSv/h  
(b)  

0.04Bq/cm2

0.4Bq/cm2  
(c)  

1

2.9 10-9Bq/cm3

134Cs 137Cs  
(2)  

WASTEF 114

D
0.5mSv 1.1mSv  

2.3.2 4 WASTEF
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2.3.2 4  WASTEF  
 

2012  
 

mSv  
 
 

 
μSv/h  

 
Bq/cm3  

Bq/cm2  
  

1 
 

0.04 0.4 0.1 26 
0.04 4 0.4 40 0.1 1 

DAC  0.04 4 0.4 40 0.1 1 

1 25 

 
0.04 0.4 0.1 44 

0.04 4 0.4 40 0.1 1 
4 40 0.1 1 

DAC  
0.04 4 0.4 40 

0.1 3 
0.1 1 2 

4 
0.4 40 0.1 2 

40 0.1 12 

25 

 0.04 0.4 
0.1 4 

0.1 1 1 

DAC  
0.04 4 

0.4 0.1 1 1 
0.4 40 0.1 1 13 

4 40 0.1 1 1 
1000 DAC  0.04 4 0.4 40 1 1 

   
2012 FNS
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J-PARC
2013 2 20 2013

3 8 NUCEF 99mTc

60Co
2013 2 20 2013 3 8

NL JRR-3

2012 3 5 2012 4 5

2013 1 29 2013 2 12  

 
 
 

FNS
FNS 2012 4 6

7 STEM
RI X

 
 

(1)  

 
(a)  

1mSv/ 25μSv/h  
(b)  
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0.04Bq/cm2

0.4Bq/cm2  
(c)  

1

FNS

 
(2)  

FNS 43 STEM 25
 

2.3.3 1 2.3.3 2 FNS STEM
STEM

0.3μSv/h
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 2.3.3 1 FNS  
 

2012  
 

 
(mSv) 

 
 

(μSv/h  (Bq/cm3) 
(Bq/cm2) 

 ( ) 

1  
0.04 0.4 0.1 22 
0.04 0.4 40 0.1 1 

1 25 
 0.04  0.1 4 
 0.04 0.4 40 0.1 4 

(DAC  0.04 0.4 40 0.1 1 1 

25 
 

0.04 0.4 0.1 6 
0.04 0.4 40 0.1 2 
0.04 0.4 0.1 1 1 

(DAC  
0.04 0.4 40 0.1 1 
0.04 0.4 40 0.1 1 1 

 
 

 2.3.3 2 STEM  
 

2012  
 

 
(mSv) 

 
 

(μSv/h  (Bq/cm3) 
(Bq/cm2) 

 ( ) 
1  0.04 0.4 0.1 17 

1 25  0.04 0.4 0.1 8 
 
 

60Co 137Cs
2012 1

 
LSTF PWR

PWR LSFT
23  137Cs 21 241Am

2 2012 19  
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 (1)  

 
(a)  

1mSv/
25μSv/h  

(b)  

0.04Bq/cm2

0.4Bq/cm2  
(c)  

1

  
(2)  

15 LSTF 4

2.3.3 3 LSTF
 

  
 

2.3.3 3  
 

2012  

 

 

mSv  
 
 

 
μSv/h  

 
Bq/cm3  

Bq/cm2  

  

 
 

  0.04 0.4 0.1 11 

25  0.04 0.4 0.1 4 

 
  0.04 0.4 0.1 4 
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22.4  

 

2011

 

 

 
 

 
 

 

 
(1)  

2.4.1 1 MP MS
2.4.1 1 2.4.1 2

MP-19 10
476nGy/h 4 2 3 30

 
(2)  

2.4.1 2
HE-40TA

1 72 2
MS-1 MS-2

MS-3
MS-4
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5 2006 4 2011 2 MS-3 8.8
10-10Bq/cm3 MS-4 8.7 10-10Bq/cm3 2012 4.1
10-9Bq/cm3 3.0 10-9Bq/cm3 MS-3

 
(3)  

2012 4 10 12 5
2.4.1 3

99 59
3
 

(4)  
3 2012 6 9 12 2013 3

2.4.1 4
1350μGy MP-18

 
(5)  

57 1 28 13 3 29

2.4.1 5  
2012 4 2013 3 40 2.4.1 3

2.4.1 4 2.4.1 5 2.4.1 6
2.4.1 7  

2012 6 5
3  

(6)  
2011 6 MP-22 2012 4
24  
2012 5 6 10m 40m 40m

5 7 10m 5 14  
2012 3 6 8 NTT

3 13
10 30 11 1

NTT  
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2012 12 2013 3 MP-11 19 MS-1 2 3 4
 

2012
 

 
MS-3  

 
1 MS-3  

 
13 MS-1~4 MP-12 21 22 24 25  
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2.4.1 1  
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0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

4 5 6 7 8 9 10 11 12 1 2 3

10
-1

0 
B

q/
cm

3

2012 2013

MS-1
MS-2
MS-3
MS-4

 

0
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100

4 5 6 7 8 9 10 11 12 1 2 3

10
-1

0 
B

q/
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3

2012 2013
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2.4.1 2  
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2.4.1 3 40  

   

2.4.1 4 40  
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2.4.1 5 40m  
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0

50

100
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300

350

4 5 6 7 8 9 10 11 12 1 2 3

m
m

2012 2013

2012 1310.0mm

 
2.4.1 6  

 
 

0
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2012 2013
 

 
2.4.1 7  
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  2.4.1 1   
 

( , 2012 )( nGy/h) 

  
 

MP No. 

2012  2013  
  

 4  5  6  7  8  9  10  11  12  1  2  3  

 

MP-11 
 182 172 167 164 163 155 151 148 146 142 140 133 155 14.6 
 194 192 177 185 180 170 167 164 166 155 159 154   

MP-12 
 123 117 113 111 112 107 104 102 101 98 96 94 107 8.9  
 136 136 121 126 127 122 117 120 121 115 112 120   

MP-13 
 153 144 138 135 134 125 120 118 115 113 111 112 127 14.0 
 165 161 147 153 147 141 132 131 137 126 129 133   

MP-14 
 219 206 198 193 194 184 175 172 170 165 159 155 183 19.8 
 231 220 207 207 207 197 186 186 192 174 174 174   

MP-15 
 210 202 194 188 186 176 170 168 164 161 156 152 177 18.7 
 221 220 202 205 203 192 183 186 190 173 176 175   

MP-16 
 202 191 182 178 177 166 160 157 155 152 147 144 168 18.3 
 214 211 192 196 195 184 174 174 179 167 168 168   

MP-17 
 158 148 142 140 141 134 130 128 126 124 122 120 134 11.6 
 171 170 151 162 160 153 152 147 153 139 145 145   

MP-18 
 362 340 325 317 317 302 291 285 283 277 271 264 303 29.9 
 373 361 337 331 325 319 303 294 296 285 285 280   

MP-19 
 459 429 405 389 386 363 344 337 332 321 313 298 365 49.5 
 476 452 419 404 396 389 356 346 348 332 324 315   

 
 

 
 

 
MP-21 

 238 210 195 163 153 145 136 129 125 120 117 109 153 40.9 
 255 236 205 203 170 161 160 147 153 135 137 132   

MP-22 
 79 78 77 76 77 75 75 74 74 72 72 70 75  2.7  
 89 95 85 103 96 90 94 89 96 85 90 89   

MP-23 
 82 79 76 75 74 72 72 71 70 69 68 68 73  4.4  
 95 96 84 97 88 88 91 89 93 85 86 91   

MP-24 
 71 70 68 68 67 66 65 65 65 64 63 62 66  2.7  
 83 87 77 90 80 79 82 82 84 79 79 84   

MP-25 
 77 74 71 70 69 68 67 66 66 65 64 63 68  4.1  
 93 93 81 90 85 83 85 86 87 83 82 88   

NaI(Tl) DWM 10
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2.4.1 2  
 

( , 2012 )( nGy/h) 

  

MS No.  

2012  2013  
  

 
4  5  6  7  8  9  10  11  12  1  2  3  

MS-1 
 343 329 321 314 316 301 295 291 275 268 264 262 298 27.0 

 357 341 334 330 324 320 307 303 302 276 277 277   

MS-2 
 321 314 308 302 302 291 286 284 281 276 250 239 288 24.5 

 331 331 316 314 310 303 295 293 299 284 282 253   

MS-3 
 94 92 89 88 87 85 85 84 84 82 77 72 85 6.1 

 110 111 98 106 101 103 110 102 114 100 104 98   

MS-4 
 119 112 110 109 110 108 107 106 106 104 104 101 108 4.6 

 133 132 119 129 127 118 124 121 133 127 125 131   

NaI(Tl) DWM 10
 

 
 



JAEA-Review 2013-048 

  2.4.1 3   
 

, 2012 nGy/h  

   
   

2012  
4 24 26  

2012  
10 22  

2012  
12 25  

1    124 108  

2  106 92  

3  
 373 330  

   79 

4  203 172 98 

5  94 76  

2012 4 24 26  
2012 4  
2012 12  
2012 12  
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2.4.1 4   
 

( , 2012 )( μGy) 
 

 
    

 
 
 
 
 
 

 

 2012 3 22  
       6 21

2012 6 21  
        9 20

2012 9 20  
      12 20

2012 12 20  
2013 3 22   

      
 

91  
 

 
91  

 
 

91  
 

 
91  

     

M-1  (MS-1) 643 643 592 592 536 536 492 487 2258 

M-2 
(MP-11) 762 762 706 706 667 667 605 599 2734 

M-3  (Pu ) 239 239 224 224 207 207 201 199 869 

M-4 
(MP-17) 382 382 366 366 333 333 317 314 1395 

M-5 
(MP-18) 1350 1350 1216 1216 1137 1137 1072 1061 4764 

M-6  (MS-2) 523 523 523 523 489 489 451 447 1982 

M-7  237 237 234 234 208 208 193 191 870 

M-8  329 329 318 318 290 290 281 278 1215 

M-9  363 363 358 358 331 331 316 313 1365 

M-10  194 194 190 190 177 177 169 168 729 

M-11  230 230 231 231 214 214 202 200 875 

M-12  
 165 165 163 163 153 153 146 145 626 

M-13  228 228 225 225 211 211 204 202 866 

M-14  (MS-3) 173 173 174 174 161 161 151 150 658 

M-15  (MS-4) 229 229 225 225 208 208 207 205 867 

M-16  250 250 239 239 217 217 213 211 917 

M-17  358 358 347 347 316 316 301 298 1319 

M-18  182 182 181 181 164 164 156 155 682 

5cm
SC-1  

91  
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2.4.1-5  

 
   

  
( 10m ) 

( 20m ) 
( 40m ) 

   
  ( 2.9m ) 

  ( 1.5m ) 
  ( 1.5m ) 

  ( 1.5m ) 
  ( 0.5m ) 
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22.4.2  
(1)  

2.4.2 1(a) 2.4.2 1(b)
2011 3 137Cs

 
2011 2012

 
(2)  

1
MS-3 2.4.2 2 2011 3

 137Cs
 

(3)  
80cm 1

2.4.2 3 2011 3
 137Cs

 
(4)  

1
2.4.2 4

 
(5)  

1 2 1 3
2

1 2.4.2 4 2011 3
 

(6)  
MP-17 10 HTO

HTO 2.4.2 1
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2.4.2 1(a)  

(2012 ) 
   *  54Mn 60Co 90Sr*2 95Zr 95Nb 106Ru 137Cs*1 144Ce 239+240Pu*2  

 10   
 1.7×10-2 <8.2×10-6 <9.0×10-6 <1.7×10-5 <1.9×10-5 <9.1×10-6 <9.2×10-5 2.7×10-3 <5.0×10-5 ― 

Bq/g  
*3 

8  

 

1.5×10-1 <2.4×10-5 <3.0×10-5 <1.8×10-5 <5.6×10-5 <3.4×10-5 <2.6×10-4 1.2×10-2 <1.4×10-4 < 4.6 ×10-7 

11  1.5×10-1 <1.9×10-5 <2.4×10-5 <1.7×10-5 <4.4×10-5 <2.0×10-5 <1.8×10-4 7.2×10-3 <1.1×10-4 < 6.5 ×10-7 

 
7  6.4×10-2 <1.7×10-5 <2.2×10-5 1.9×10-5 <3.7×10-5 <2.7×10-5 <1.6×10-4 5.1×10-4 <8.9×10-5 <4.0×10-7 

11  7.0×10-2 <1.7×10-5 <2.1×10-5 <1.3×10-5 <4.0×10-5 <2.7×10-5 <1.7×10-4 9.6×10-4 <9.5×10-5 <4.2×10-7 

 
7     

 

6.5×10-1 <2.2×10-4 <1.3×10-4 <1.7×10-4 <8.5×10-4 <3.2×10-4 <1.3×10-3 1.9×10-2 <1.4×10-3 2.2×10-4 

Bq/g  

1  7.1×10-1 <1.9×10-4 <1.5×10-4 <1.4×10-4 <5.9×10-4 <2.2×10-4 <1.0×10-3 1.1×10-2 <1.1×10-3 2.4×10-4 

 

5   
 

7.6×10-1 <2.0×10-4 <1.2×10-4 ― <6.5×10-4 <2.8×10-4 <1.7×10-3 1.8×10-1 <2.2×10-3 ― 

11  7.3×10-1 <1.9×10-4 <1.2×10-4 ― <5.7×10-4 <2.2×10-4 <1.5×10-3 1.0×10-1 <1.8×10-3 ― 

5   
 

6.3×10-1 <3.4×10-4 <1.7×10-4 ― <6.5×10-4 <5.2×10-4 <4.7×10-3 5.4×10-1 <3.7×10-3 ― 

11  5.0×10-1 <3.5×10-4 <1.7×10-4 ― <1.3×10-3 <5.3×10-4 <5.3×10-3 6.8×10-1 <4.3×10-3 ― 

5   
 

1.4×100 <1.5×10-3 <5.4×10-4 ― <2.4×10-3 <1.9×10-3 <1.7×10-2 1.8×100 <1.4×10-2 ― 

11  1.0×100 <1.4×10-3 <5.7×10-4 ― <4.2×10-3 <1.6×10-3 <1.3×10-2 1.7×100 <1.3×10-2 ― 

5   
 

4.4×10-1 <9.8×10-4 <4.6×10-4 ― <3.0×10-3 <1.2×10-3 <8.7×10-3 5.5×10-1 <5.8×10-3 ― 

11  9.5×10-1 <9.4×10-4 <4.5×10-4 ― <2.9×10-3 <1.2×10-3 <9.1×10-3 5.7×10-1 <6.5×10-3 ― 

5   
 

7.1×10-1 <1.2×10-3 <4.7×10-4 ― <3.4×10-3 <1.5×10-3 <1.1×10-2 1.1×100 <1.1×10-2 ― 

11  6.6×10-1 <1.2×10-3 <4.8×10-4 ― <3.5×10-3 <1.5×10-3 <1.2×10-2 1.3×100 <1.1×10-2 ― 

5   
 

3.7×10-1 <8.2×10-4 <4.0×10-4 ― <2.5×10-3 <1.1×10-3 <7.6×10-3 2.8×10-1 <5.0×10-3 ― 

11  3.1×10-1 <7.2×10-4 <4.2×10-4 ― <9.5×10-4 <7.5×10-4 <5.2×10-3 1.5×10-1 <3.8×10-3 ― 

 
 
 

7  1  
 

7.4×10-1 <1.6×10-4 <1.1×10-4 ― <1.9×10-4 <1.6×10-4 <7.7×10-4 4.7×10-3 <1.0×10-3 ― 

1  6.5×10-1 <7.9×10-5 <1.0×10-4 ― <3.9×10-4 <1.5×10-4 <7.4×10-4 2.3×10-3 <1.1×10-3 ― 

7  2  
 

6.7×10-1 <1.7×10-4 <1.1×10-4 ― <1.9×10-4 <1.5×10-4 <7.7×10-4 3.9×10-3 <9.8×10-4 ― 

1  7.4×10-1 <1.0×10-4 <1.2×10-4 ― <4.1×10-4 <1.6×10-4 <8.2×10-4 2.7×10-3 <7.7×10-4 ― 

7  3  
 

6.8×10-1 <1.5×10-4 <1.1×10-4 ― <4.0×10-4 <1.7×10-4 <8.4×10-4 3.1×10-3 <1.0×10-3 ― 

3  7.6×10-1 <8.6×10-5 <1.0×10-4 ― <1.8×10-4 <1.5×10-4 <7.5×10-4 1.7×10-3 <1.1×10-3 ― 

*1 2.4.2  
*2 90Sr 239+240Pu  
*3  
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2.4.2 1(b)  

(2012 ) 
   *  3H 54Mn 60Co 90Sr*2  95Zr 95Nb 106Ru 131I 137Cs*1 144Ce  

 
5  

 
 

1.1×10-4 1.1×10-3 <7.5×10-7 <7.4×10-7 ― <2.0×10-6 <1.1×10-6 <7.0×10-6 <1.4×10-4 1.1×10-5 <6.3×10-6 

Bq/cm3 

10  1.0×10-4 9.6×10-4 <6.9×10-7 <6.9×10-7 ― <1.7×10-6 <7.4×10-7 <6.6×10-6 <1.8×10-4 7.5×10-6 <6.2×10-6 

 
5  

 
 

1.3×10-4 6.7×10-4 <1.1×10-5 <1.3×10-5 ― <2.7×10-5 <1.6×10-5 <1.1×10-4 <1.4×10-4 7.4×10-5 <5.3×10-5 

10  9.6×10-5 <5.9×10-4 <1.1×10-5 <1.4×10-5 ― <2.8×10-5 <1.6×10-5 <9.9×10-5 <1.4×10-4 2.2×10-5 <5.9×10-5 

 
4  

 

2.4×10-5 1.0×10-3 <7.7×10-7 <1.1×10-6 2.3×10-6 <3.0×10-6 <1.2×10-6 <7.4×10-6 ― 3.9×10-5 <4.4×10-6 

10  1.0×10-5 3.1×10-3 <8.1×10-7 <7.9×10-7 3.0×10-6 <2.0×10-6 <1.2×10-6 <7.4×10-6 ― 2.6×10-5 <4.4×10-6 

 
4  

 
 

9.4×10-2 ― <1.7×10-5 <2.2×10-5 8.0×10-5 <3.9×10-5 <3.0×10-5 <1.4×10-4 <2.1×10-4 1.6×10-3 <8.4×10-5 

Bq/g  
10  1.8×10-1 ― <2.1×10-5 <2.9×10-5 1.0×10-4 <4.7×10-5 <3.4×10-5 <1.6×10-4 <2.3×10-4 1.4×10-3 <9.7×10-5 

 5  
 
 

2.0×10-1 ― <4.9×10-5 <3.3×10-5 ― <6.3×10-5 <4.5×10-5 <2.6×10-4 <2.1×10-4 1.1×10-3 <1.4×10-4 

 11  3.6×10-1 ― <8.7×10-5 <5.9×10-5 ― <1.6×10-4 <8.3×10-5 <5.3×10-4 <2.5×10-4 1.3×10-3 <2.4×10-4 

*1 2.4.2   
*2 90Sr  
 
 
 

2.4.2 2  MS-3  
(2012 ) 

 7Be 54Mn 60Co 95Zr 95Nb 106Ru 137Cs* 144Ce  

2012 4  3.8×10-9 <8.6×10-12 <7.6×10-12 <2.4×10-11 <1.4×10-11 <1.0×10-10 3.3×10-9 <4.4×10-11 

Bq/cm3 

5  4.0×10-9 <5.6×10-12 <5.7×10-12 <1.6×10-11 <9.4×10-12 <5.9×10-11 1.2×10-9 <3.1×10-11 

6  2.5×10-9 <6.1×10-12 <7.2×10-12 <1.8×10-11 <1.0×10-11 <6.2×10-11 4.0×10-10 <3.2×10-11 

7  1.3×10-9 <9.0×10-12 <7.6×10-12 <2.5×10-11 <1.5×10-11 <1.2×10-10 5.3×10-9 <5.0×10-11 

8  2.2×10-9 <6.8×10-12 <5.6×10-12 <1.9×10-11 <1.1×10-11 <8.2×10-11 3.0×10-9 <3.5×10-11 

9  2.5×10-9 <8.2×10-12 <6.7×10-12 <2.2×10-11 <1.2×10-11 <9.4×10-11 2.9×10-9 <4.1×10-11 

10  4.9×10-9 <8.7×10-12 <8.8×10-12 <2.3×10-11 <1.4×10-11 <9.8×10-11 2.7×10-9 <4.4×10-11 

11  3.7×10-9 <5.5×10-12 <5.7×10-12 <1.5×10-11 <8.8×10-12 <5.4×10-11 6.2×10-10 <2.6×10-11 

12  3.1×10-9 <7.7×10-12 <6.6×10-12 <1.6×10-11 <1.0×10-11 <5.5×10-11 3.3×10-10 <4.4×10-11 

2013 1  3.5×10-9 <4.5×10-12 <5.4×10-12 <1.3×10-11 <8.0×10-12 <4.7×10-11 3.9×10-10 <2.5×10-11 

2  4.7×10-9 <7.9×10-12 <7.4×10-12 <2.0×10-11 <1.5×10-11 <8.9×10-11 3.8×10-9 <4.2×10-11 

3  6.4×10-9 <9.0×10-12 <7.5×10-12 <2.7×10-11 <1.1×10-11 <1.2×10-10 6.4×10-9 <5.3×10-11 

* 2.4.2  
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2.4.2 3  

(2012 ) 
 * 7Be 54Mn 60Co 95Zr 95Nb 106Ru 137Cs* 144Ce  

2012 4  2.5×101 1.4×102 <8.6×10-2 <6.4×10-2 <2.2×10-1 <1.3×10-1 <9.4×10-1 4.8×101 <5.4×10-1 

Bq/m2 

5  3.0×101 4.1×102 <6.7×10-2 <5.9×10-2 <2.1×10-1 <1.2×10-1 <7.1×10-1 2.2×101 <3.9×10-1 

6  8.2 5.0×101 <5.2×10-2 <6.1×10-2 <1.6×10-1 <8.6×10-2 <5.9×10-1 1.3×101 <2.9×10-1 

7  1.4×101 5.7×101 <5.6×10-2 <5.7×10-2 <1.5×10-1 <8.9×10-2 <5.9×10-1 1.2×101 <4.2×10-1 

8  1.6×101 5.5×101 <5.7×10-2 <5.7×10-2 <1.5×10-1 <9.0×10-2 <5.9×10-1 1.2×101 <2.9×10-1 

9  1.1×101 1.0×102 <6.1×10-2 <6.0×10-2 <1.8×10-1 <1.1×10-1 <7.3×10-1 2.0×101 <3.4×10-1 

10  1.2×101 7.2×101 <5.7×10-2 <6.1×10-2 <1.7×10-1 <9.9×10-2 <5.7×10-1 8.4×100 <2.9×10-1 

11  1.4×101 6.3×101 <5.4×10-2 <5.5×10-2 <1.4×10-1 <8.2×10-2 <5.3×10-1 9.8×100 <4.8×10-1 

12  7.4×100 4.0×101 <5.5×10-2 <5.5×10-2 <1.6×10-1 <7.2×10-2 <5.6×10-1 9.2×100 <2.8×10-1 

2013 1  7.3×100 3.1×101 <5.6×10-2 <5.8×10-2 <1.5×10-1 <8.9×10-2 <5.8×10-1 8.5×100 <2.7×10-1 

2  1.1×101 5.9×101 <6.5×10-2 <5.6×10-2 <1.5×10-1 <9.2×10-2 <6.5×10-1 1.4×101 <3.0×10-1 

3  4.5×101 1.3×102 <1.3×10-1 <8.1×10-2 <2.5×10-1 <1.6×10-1 <1.2×100 6.1×101 <6.5×10-1 

* 2.4.2  
 
 

2.4.2 4  
(2012 ) 

 
 
* 

1  
* 

2  3  
* 

 
* 3H 

2012 4  1.3×10-4 1.9×10-4 1.5×10-4 2.6×10-2 

Bq/cm3 

5  2.3×10-4 2.0×10-4 1.7×10-4 2.3×10-2 2.3×10-4 
6  5.8×10-5 1.8×10-4 1.5×10-4 1.0×10-1 1.7×10-4 
7  4.3×10-5 1.9×10-4 1.3×10-4 1.0×10-1 1.9×10-4 
8  2.1×10-4 1.8×10-4 1.3×10-4 4.3×10-2 1.2×10-4 
9  2.6×10-5 2.0×10-4 1.4×10-4 7.7×10-2 1.7×10-4 

10  5.2×10-5 1.5×10-4 1.2×10-4 5.3×10-2 1.6×10-4 
11  4.3×10-5 1.7×10-4 1.2×10-4 8.3×10-2 1.4×10-4 
12  3.9×10-5 1.7×10-4 1.4×10-4 4.6×10-2 1.3×10-4 

2013 1  3.9×10-5 1.8×10-4 1.2×10-4 7.5×10-2 3.9×10-4 
2  3.0×10-5 1.8×10-4 1.2×10-4 3.8×10-2 2.7×10-4 
3  6.4×10-5 2.0×10-4 1.3×10-4 6.2×10-2 3.8×10-4 

* 2.4.2  
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2013  2012  

1.0 10-3 

1.0 10-1 

1.0 100 

1.0 10-2 

2.4.2 1 HTO  

-3
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(1) 89Sr 90Sr  
2012 89Sr 90Sr

2.4.3 1  
89Sr 90Sr   
89Sr , 90Sr JRR-3 RI

2 6
90Sr

 
(2) 90Sr 239+240Pu  

90Sr
239+240Pu 2011

2012
2.4.2 1 a 2.4.2 1 b  

90Sr
90Sr  

239+240Pu
239+240Pu  
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2.4.3 1 89Sr 90Sr
2012

  1  2  3  4   
89Sr 90Sr 89Sr 90Sr 89Sr 90Sr 89Sr 90Sr 

 

  <1.5 <1.7 <1.4 <1.6 <1.2 <1.5 <1.3 <1.4 

μBq/m3 

<1.5 <1.8 <1.7 <1.9 <1.2 <1.4 <1.2 <1.4 
JRR-2         
JRR-3 <1.3 <1.6 <1.4 <1.6 <1.2 <1.4 <1.5 <1.7 
JRR-4 <2.1 <2.5 <5.7 <6.7 <6.0 <6.8 <6.7 <7.8 
RI  <8.1 <9.2 <7.5 <8.5 <5.6 <6.6 <6.4 <7.2 
JRR-3 ( 2  <1.2 <1.4 <1.4 <1.6 <1.2 <1.4 <1.1 <1.3 

  <2.0 <0.66 <0.79 <0.91 <0.68 <0.77 <0.67 <0.78 
 <0.76 <0.86 <0.95 <1.1 <0.64 <0.75 <0.69 <0.81 

 <170 <190 <240 <280 <70 <80 <88 <100 
1  <2.5 <2.9 <2.6 <2.9 <2.5 <3.0 <2.5 <2.9 
2  <0.64 <0.75 <0.62 <0.71 <0.63 <0.74 <0.68 <0.77 
3  <2.9 <3.3 <3.0 <3.5 <2.7 <3.2 <2.9 <3.3 

 <73 <85 <52 <61 <12 <14 <79 <92 
 <0.64 <0.73 <0.75 <0.85 <0.65 <0.75 <0.61 <0.70 
 <0.66 <0.77 <0.78 <0.89 <0.62 <0.73 <0.68 <0.79 

NSRR <3.0 <3.5 <3.3 <3.8 <2.8 <3.1 <3.6 <4.0 
 <0.69 <0.80 <0.66 <0.77 <0.65 <0.75 <0.67 <0.76 

NUCEF  <0.65 <0.75 <0.64 <0.75 <0.60 <0.70 <0.69 <0.79 
 <3.0 <3.4 <3.3 <3.9 <3.0 <3.5 <3.3 <3.9 

 <3.0 <3.5 <2.3 <2.6 <2.9 <3.3 <2.0 <2.4 

 

4  <64 <75 <66 <77 <64 <75 <59 <69 

μBq/cm3 

       <61 <69 
JRR-1 <68 <79 <62 <72 <65 <76 <62 <70 
JRR-2     <67 <77   
JRR-3 <200 1100  <180 <64 <190 778    
JRR-4 <68 <78 <65 <74 <67 <76   
RI    <190 773    <62 <71 
JRR-3 ( 2 )   <68 <77 <64 <75   

       <450 11100  
   <70 <82     

         
1    <63 <74     
2    <160 <55 <240 2220  <63 <72 
3  <64 <75 <65 <74 <63 <74 <63 <72 

         
         
       <200 1120  

NSRR   <71 <83   <60 <69 
NUCEF  <65 <76 <65 <74 <64 <75   

 <160 558  <65 <74 <66 <77 <59 <69 
 <65 <76 <65 <74 <64 <75   

( ”―”  
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2011 3

2011 8
2012 2

 
 
(1)  

Aloka NaI(Tl) TCS-161
1m 10 3  

J-PARC J-PARC  
 
(2)  

2012 10 2013 4 2.4.4 1 2.4.4 2
2013 4 0.1 0.5μSv/h 2012

10 8 245
39

8

0.04μSv/h  
2011 8 2012 1 2013

4 30% 60%
60% 23 24

8 29 8%
2012 3 10 29

 
  
 

 
1) , 3 (2012). 
2) (2011 ), JAEA-Review 2012-041, pp.81-82 

(2013). 
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(1) 
2011 3 11

120km

(2) 
HE-40TA HE-40TA

CHC-50 TEDA 10% 5%
15 50L/

20 1 2 20 3 21
12 24 7

600
(3) 

(a) 134Cs 136Cs 137Cs 131I 132I 133I 132Te
131I 132I 133I 133Xe 3

15 7 3 21 4 2 2.4.5 1 2.4.5
1 3 21

2km

(b)
BG BG

Helmholtz Zentrum München
137Cs

134Cs
2.4.5 2 5%

BG

BG

(4) 
HE-40TA CHC-50

HE-40TA HE-40TA



JAEA-Review 2013-048 

HE-40TA
HE-40TA HE-40TA

8
3 21

8 1 2.4.5 3 HE-40TA
HE-40TA 1% 5%

(5) 
131I 137Cs

BG
HE-40TA

 

 

Takehisa OHKURA, et. al.; Emergency Monitoring of Environmental Radiation and 
Atmospheric Radionuclides at Nuclear Science Research Institute, JAEA Following the 
Accident of Fukushima Daiichi Nuclear Power Plant, JAEA-Data/Code 2012-010 2012

15 2002

 JAEA-Review 2011-035 
2011

30  pp.309-314 1995
56 2013 9
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n 
(B

q 
m

-3
)

Cs-137

I-131 (aerosol)

I-131 (gas)

Nuclides

Sampling Time
2011/3/15 6:55 - 7:15 1.43E+03 1.91E+03 2.04E+02 1.37E+03 6.45E+02 1.89E+02
2011/3/21 3:45 - 4:05 1.13E+03 4.10E+02 D. L. 9.90E+02 *2 9.27E+01 *2 D. L.

Nuclides

Sampling Time
2011/3/15 6:55 - 7:15 3.66E+02 5.68E+01 3.66E+02 2.05E+03 6.80E+02 *1
2011/3/21 3:45 - 4:05 4.26E+02 *2 5.45E+01 4.26E+02 *2 4.42E+02 2.74E+01

*1 Sampling Time 3/15 6:25-6:45
*2 Sampling Time 3/21 4:45-5:05

(Bq m-3)(Bq m-3)(Bq m-3)(Bq m-3)(Bq m-3)
aerosol aerosol gas

Cs-134 Cs-136 Cs-137 Te-132 Xe-133
aerosolaerosol

(Bq m-3) (Bq m-3)
gas gas

I-132 I-133 I-131 I-132 I-133I-131
aerosol
(Bq m-3)

aerosol aerosol gas
(Bq m-3) (Bq m-3) (Bq m-3)
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J-PARC
2012  8,966

31,342
3,407 10,111  

3
3 2mSv

1 2 10
2012 166 130

 

2012

113.6 mSv 0.03mSv 5.5mSv
180.2 mSv 0.02mSv 5.5mSv  

51,439  
 

WBC WBC
 

  
 

 
 

1 1 1cm
70μm

1cm 70μm
0.1mSv 0  

3,407 10,111 1
2 14 40

133
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75 151
27

 
2.5.1 1  

 
 

2.5.1 1  
2012  

    
 

  
  

 

1  1,969 13 37 2,019 
2  2,351 40 68 2,459 
3  2,586 40 42 2,668 
4  2,921 40 4 2,965 

 9,827 133 151 10,111 
 2,385 0 0 2,385 

 2,879 0 0 2,879 
 2,607 0 44 2,651 

 498 0 0 498 
 1,898 0 0 1,898 

 229 0 0 229 
*1 684 0 0 684 

J-PARC  10,007 0 0 10,007 
 *2 31,014 133 195 31,342 

*1 OSL  
*2  

 
 

 
3 2 mSv

0 0
2 10

 

28 83 17 47
1
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117 166

2.5.2 1  

7 60 19 119
 

 
 

2.5.2 1  
2012  

   
  

 
 

 
   

  
  

 

 1    0 0 18 12 6 36 
 2    1 0 23 12 50 86 
 3    6 0 20 13 29 68 
 4    3 0 22 10 81 116 

 10 0 83 47 166 306 
 0 0 0 106 0 106 

 0 0 41 66 99 206 
 0 0 0 207 475 682 

 0 0 0 0 0 0 
 0 0 6 0 0 6 

 0 0 0 0 0 0 
 0 0 0 0 0 0 

J-PARC  0 0 88 59 0 147 
 10 0 218 485 740 1,453 

  
  
  

 
(1)  

113.6 mSv 0.03mSv
5.5mSv

2.5.3 1 2.5.3 2
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327.7mSv 0.10mSv
31.7mSv

 
196.6mSv 0.06mSv

14.0mSv
 

 
(2)  

2.5.3 3 2.5.3 4
2.5.3 5  
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2.5.3 1

2012  

 
 

 
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

1  1,864 1,820   44  0  0  0  11.8 0.01 0.8 
2  2,134 2,066   56 12  0  0  37.8 0.02 2.6 
3  2,280 2,196   79  5  0  0  41.3 0.02 2.4 
4  2,538 2,455   79  4  0  0  22.7 0.01 1.6 

  * 
3,407 

(3,545) 
3,240 

(3,344) 
129 

(179) 
37 

(22) 
 1 

 (0) 
 0 

 (0) 
113.6 
(97.1) 

0.03 
(0.03) 

5.5 
(2.2) 

* 2011  
 
 
 

2.5.3 2  
2012  

*  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

     964   928  33  3 0 0  16.6 0.02 2.8 

   359   358   1  0 0 0   0.2 0.00 0.2 

 1,841 1,711  95 34 1 0  96.8 0.05 5.5 

     253   253   0  0 0 0   0.0 0.00 0.0 

 3,407 3,240 129 37 1 0 113.6 0.03 5.5 

* 
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2.5.3 3 *  
( 2012 ) 

 
 

 
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

1  5,544 5,451  93   0  0  0  21.4 0.00 0.8 
2  6,469 6,315 142  12  0  0  57.0 0.01 2.6 
3  6,728 6,554 169   5  0  0  65.5 0.01 2.4 
4  7,229 7,074 151   4  0  0  36.4 0.01 1.6 

*2 
8,966 

(8,673) 
8,612 

(8,222) 
306 

(410) 
 47 

 (41) 
 1 

 (0) 
 0 

 (0) 
180.2 

(202.7) 
0.02 

(0.02) 
5.5 

(3.0) 

*1  
*2 2011  
 
 

2.5.3 4 *  
( 2012 ) 

 
 

*2 
 

( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

   1,970 1,888   76  6 0 0  36.4 0.02  2.8 

 1,999 1,975   24  0 0 0   7.5 0.00  0.9 

 4,790 4,542 206 41 1 0 136.3 0.03  5.5 

     253   253    0  0 0 0   0.0 0.00  0.0 

 8,966 8,612  306 47 1 0 180.2 0.02  5.5 
*1  
*2 
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2.5.3 5

(2012 ) 

*1  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

 3,407 3,240   129   37    1    0  113.6 0.03   5.5 

   695   692     3  0 0 0   0.5 0.00 0.3 

 1,102 1,081    20  1 0 0  6.7 0.01 1.1 

   775   708    60  7 0 0  31.9 0.04 1.4 

  188   188     0  0 0 0   0.0 0.00 0.0 

   681   681     0  0 0 0  0.0 0.00 0.0 
 

    59    59     0  0 0 0   0.0 0.00 0.0 

( )    69    69     0  0 0 0   0.0 0.00 0.0 

J-PARC 3,113 3,017   94 2 0 0 27.5 0.01 1.2 

*  8,966 8,612  306   47    1    0 180.2 0.02   5.5 

*1 
 

*2  
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3 1 1

 

J-PARC

 
2012

2.5.4 1  
 
 

  2.5.4 1  
   J-PARC 2012  

 
1  2  3  4    

 

 95  139  80  95  409  

 2,709  1,442  1,869  1,862  7,882  

 2,336  1,393  1,608  2,319  7,656  

 5  466  7  0  478  

 47  21  11  6  85  

 7,095  0  0  0  7,095  

 

 1,231  1,340  1,509  1,889  5,969  

 2,066  1,404  1,406  2,191  7,067  

 0  6,591  0  0  6,591  

 95  317  483  515  1,410 

 
 

1,807  1,393  1,406  2,191  6,797 

 17,486  14,506  8,379  11,068  51,439 
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3

 
2012 2.5.5 1

   
 

  2.5.5 1  
2012  

 
 

 
 

  
4     15    15  10 
5     19    19  19 
6     34    34  34 
7     15    15  12 
8     13    11  12 
9     37    37  37 

10     15    15  15 
11     32    32  32 
12     25    25  25 
1      3     3   3 
2     13    13  13 
3     27    27  27 

* 
  248 
(1,122) 

  246 
(1,029) 

239 
904  

* 2011  
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WBC

WBC

 
2011 7 11

WBC 9 22
WBC

2011 3 11 4
2012 WBC

 
(1) WBC  
  (a)  
    WBC

NaI 1 3
100cm

 
(b)  

134Cs 137Cs 14
3

134Cs 137Cs 300Bq
 

(c)  
2011 3 12 

1 8 13 
0.3

2012 WBC
 

2011 3 12 WBC
1Bq/

MONDAL3 MONITORING TO DOSE CALCULATION ver. 3.01
1 365 1

ICRP Publication 72
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(d)  

    ( ) WBC
 

( ) 10 WBC
 

( ) WBC  
( ) WBC

 
(2) 2012 WBC  

2012 WBC 2.5.6 1 3,413 284
WBC  

 
 

  2.5.6 1 WBC  
2012  

4  467 
5  262 
6  153 
7  424 
8  212 
9  366 
10  357 
11  428 
12  241 
1  161 
2  289 
3  53 

 3,413 

 284 
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22.6  

 

 
  
 

 
J-PARC

2012 1,094
2.6.1 1 640   

  
 

2.6.1 1  
2012  

    *    * 
GM  198 198 
GM  26 13 
GM  349 349 
NaI  42 42 
ZnS  183 183 

 2 2 
 66 51 

 15 15 
 2 2 

 40 38 
 121 108 

 8 8 
 27 27 

3H 14C  8 8 
 14 14 

 29 29 
 7 7 

 1,137 1,094 
*  
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(1)  

 
(2)  

9 19

2.6.2 1 2012
 

 
 

2.6.2 1   
                         2012  

                     
 63  63  
 56  56  

Pu  12  12  
 59 59  

 21  21  
 16  16  

 20  20  
 164  164  

 71  71  
 36  36  

 9  9  
 5  5  
 47  47  

 23  23  

 18  18  

 3  3  
 4  4  

 2  2  
             629    629 
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22.7  

 
FRS X RI

FRS
2012 20 RI

2011 5

18,959

Ge 3 1 3

20 Ge  

20km 440
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RI

2011

2011
RI

RI  
2011 85Kr  

2012

20
2.7.1 1 RI 1

6  

 X X
 

2012 2.7.1 2
4,509  2011 1,455

500
NaI(Tl)

TLD 2, 842 2011 15
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2.7.1 1  
2012  

 
 

 
 

RI 
 

 X   
 

( ) 
 0 1  8 1 0 10(9) 

 1 5  3 1 0 10(8) 

 1 6 11 1 0 20(17) 

 
 

2.7.1 2  
2012  

  

  914 

  152 
  20 

  61 
  302 
  106 

2   49 
G M   7 

90Sr 204Tl   71 
60Co 137Cs   581 

252Cf 241Am-Be   2246 
  4509 
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(1)  

2012 18,959
21,771 2012

2.7.2 1  
(2) Ge  

2013 2 20 Ge
GE-8 GE-8 Ge GE-3 036

 
(3)  
  Ge GE-1, 2

60 575 GE-2
12

GE-2 GE-6 1  
(4)  
 Ge 3 GE-1, 3, 8

1 GR-2 3 LS-1, LS-2, LS-3
2

2
2 15 J-PARC 4  

(5)  

20km
440 2,308  
(6)  

NR
 38 22

 
(a)  33 18  

 (b)   5 4  
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                       2.7.2 1   

                      2012

  
          

  (h)     (h)     (h)     (h) 

    4,297    733.6      0     0.0   5,549  3,200.2      0      0.0 

      805    331.1    423   2,212.0     473  5,423.6      0      0.0 

    2,826  847.7     83  610.8   3,063  4,695.7      0      0.0 

 
     0    0.0      0      0.0     440 2,307.6      0      0.0 

        684  773.5      0      0.0     316    635.4      0      0.0 

     8,612 2,685.9    506  2,822.8    9,841 16,262.5      0      0.0 
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22.8  
  

2012  
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(1)  

2011 3 22 5 12

NaI(Tl) 

Ge Ge
1)  

(2)  

2), 3) BG
2 cm

BG 1.2 μSv/h 0.4 μSv/h 2011 3 24
TCS-171 DBM NaI 1 inch ×1 inch

 

30 2  
2.8.1 1 131I 

131I  44 kBq / μSv/h
0.5 cm BG

MDA 2.3 kBq  
131I  

 
3 11 3 12  

 
(3)  

2.8.1 1 131I 967 MDA
129 87 % MDA 2.8.1 2

11 % 100 mSv
100 mSv 8,000 mSv

 
2.8.1 3 Ge Ge

131I Ge

104 Bq  3  
131I

BG
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2.8.1 1  

 
2.8.1 1 131I 2.8.1 2  

1x103 1x104 1x105 1x1061x103

1x104

1x105

1x106

 

2.8.1 3 131I  
Ge  
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1) KURIHARA, O.,et al.: Proceedings of the 1st NIRS Symposium on Reconstruction of 
Early Internal Dose in the TEPCO Fukushima Daiichi Nuclear Power Station Accident, 
NIRS-M-252, pp.13-25 (2012). 
2) TANAKA, G., et al.: J. RADIAT. RES., 19, pp.78-84 (1978). 
3) : No.35, JAERI M 93 172, p.186 (1993). 
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(1)  

2005 10

PMS2 Personal Dose Management System Edition2
1978  

PDMS Personal Dose Monitoring System

2004 2011 3
2011 4  

 (2)  
3 PC

2.8.2 1  
(3)  

 
  

PC
 

  

 
  

  

 
(4)  
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2.8.2 1  

 

 

 

 

WWeebb

 

 

 

  

 

 

 

PC

 

PC
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(1)  

OSL InLight

OSL
InLight InLight

InLight
(2)

60Co 137Cs
90Sr-90Y 204Tl 147Pm X

 
1cm Hp 10

24keV 1.25MeV 15% 2.8.3 1
70μm Hp 0.07 635keV 204Tl

2.14MeV 90Sr-90Y 107% 156keV 147Pm
2.8.3 2  

Hp 10 0.1mSv 500mSv 3%
Hp 0.07 0.5mSv 50mSv 3%

 
80.5keV X 0

60 30 5% 2.8.3
3 90Sr-90Y 30

30 25% 30 40% 2.8.3 4
 

(3)
InLight JIS1)

2013
 

 

1) JIS Z4339 (2004)  



JAEA-Review 2013-048 

2.8.3 1 
OSL

2.8.3 2 
OSL  

2.8.3 3 
OSL X 80.5keV  

2.8.3 4 
OSL 90Sr-90Y  
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(1)  

10 1

2 Toluene Ultima Gold

 
(2)  

Toluene 2009 5 15 Ultima Gold
2012 5 11

35 350
12.32 11

LSC-6100
133Ba 1.0% 100

ESCR External Standard Channel Ratio  
(3)  

(a)  
2.8.4 1

2.0 Toluene
5 2%

8% Ultima Gold  2.5
-9%  

(b) ESCR  
ESCR

Toluene
Ultima Gold  

(c) ESCR  
ESCR 2.8.4 2

ESCR 10 20
2  

(d)  
2.8.4 3 ESCR 10

20 2%  
(5)  

(a) 
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9% 4%
 

(b) Ultima Gold
ESCR  

(c) ESCR 10 20
2%

7
 

(d) 
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2.8.4 1  
 
 

 
 
 
 
 
 
 
 

2.8.4 2 ESCR  
 
 

 
 
 
 
 
 
 
 

2.8.4 3  
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(1)  
4 14C

14CO2 MEA
14C 600

MEA
14C

CO2  
(2)  

(a) CO2  
MEA CO2 CO2

MEA

CO2 CarboSorb PerkinElmer MEA
 

 (b) CO2  
4 H/C MEA 14CO2 1

CarboSorb 14CO2 1 MEA
CarboSorb 1

 (c)  
H/C CO2 14C

CO2 14C CO2

CuO
2 Pt Pd/ZrO2

CH4

(3)
CO2 1 2.8.5 1 MEA 30 1.27ml

CarboSorb
CarboSorb

2.8.5 2 CarboSorb

2.8.5 3
CarboSorb
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(4)  
MEA CarboSorb CarboSorb MEA

 
CarboSorb MEA 12 MEA

 
CarboSorb

 

 

2.8.5 1 2.8.5 2

2.8.5 3 CarboSorb
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NUCEF
(1)  

NUCEF 81

1994 2012 19
 

(2)  
2.8.6 1 19

GM
GM

 
(3)  

19 192 2.8.6 1
111 28 8

75 83 GM 61 17
Si

50% 4
32

50 16 38 12  
2.8.6 2 GM 7 s-1

GM

GM
7 4

1  
GM 1

1

NUCEF
 

2010 1
2006

2009
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2.8.6 1  

 
81  

 
24  

ZnS(Ag) 12  
Si 4  
GM 7  
NaI(Tl) 1  

 
48  

Si 32  
5  

BF3 11  
9  9  

 
40  

 
 

 
2.8.6 1  

 

 
2.8.6 2 GM  
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1  
Sr 90Sr

28.64 90Sr 1 mBq/L
100 L

100 L Sr

Ca
Ca Sr 1)

90Sr
Sr Sr  

2  
2.8.7 1 90Sr 2.8.7 1 STEP-1 2

3 Sr Ca ICP-AES ICPE-9000
 

a Sr STEP-1  
Sr

Powdex Graver Technologies
PCH PAO 2), 3)  

Sr 2L
PCH/ 0.05, 0.25, 0.5, 1 gL-1 1

Sr Sr
Sr 250L

PCH PAO  
b Sr STEP-2  

Sr PCH/HNO3 0.2gmL-1 HNO3

3M 8M 30 PCH/HNO3

HNO3 30
Sr Sr   

c Ca STEP-3  
Ca

NaOH Ca Sr 4) STEP2
CaCO3 HNO3 6M NaOH 0.2–0.3M NaOH

Ca(OH)2 0.2M 
NaOH 2 1M HNO3

Ca Sr  
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3  
2 L Sr PCH/

PCH/ 1 g L-1 Sr 100 PCH/
250L Sr 100 2.8.7 2

Sr 3M HNO3 78 8M HNO3 98 2.8.7 3
90Sr Powdex  

NaOH Ca Sr 2.8.7 4 Sr 80
Ca 50

Sr
 

 
 

1) , 2 (2003). 
2) Yamamoto, M., et al.: J. Environ. Radioact., 86, pp.110-131 (2006). 
3) Inoue, M. and Komura, K: J. Radioanal. Nucl. Chem., 273, pp.177-181 (2007). 
4) Popov, L., et al.: J. Radioanal. Nucl. Chem., 269, pp.161-173 (2006). 
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 2.8.7 1 90Sr  

2.8.7 2 Powdex Sr  

2.8.7 3 Powdex Sr  

2.8.7 4 NaOH Ca  
 Sr  
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8keV
19MeV 4MV

1-3)

2.8.8
1 110 2

 
60 14.8MeV 19MeV

90
21.8cm

31.8cm BF3 3He
8cm

MCNP-4C
2.8.8 2(a) eV MeV

20cm 2.5cm 6

 
110 2.8.8 1 TOF
22cm 30cm 3He

2.8.8 2(b) MCNP-4C 110
10cm 20cm

keV MeV  

100keV
8keV 27keV 45Sc(p,n)45Ti

3)

7Li(p,n)7Be 144keV 250keV 565keV

2
2.8.8 3 144keV
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1)  eye, Vol. 57, No.2, 37(2011). 
2) Tanimura, Y., et al.: Radiat. Prot. Dosim., 110, 85 (2004). 
3) Tanimura, Y., et al.: Radiat. Prot. Dosim., 126, 8 (2007). 
 
 
 
 
 
 
 
 

 2.8.8 1  
*14.8MeV 19MeV 90  

 

 

(a)   (b) 110  
 2.8.8 2  

 
 2.8.8 3 7Li(p,n)7Be 100keV  
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252Cf 241Am-Be RI

, 
150 cm 164 cm 150 cm ,

, , 
, 

 2 241Am-Be

30 
cm

75 cm

2 241Am-Be 18 cm 28 cm
A 28 cm 38 cm B

MCNP5

2.8.9
1 SANDII

2.8.9 1 2.8.9 1
10 MeV

2.8.9 1
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 2.8.9 1  

 

  
 H*(10)  

[μSv/h]  
 [MeV]  

  
 49.3 50.9  0.84 0.85  2.20 2.26  
 21.4 22.2  0.60 0.59  2.10 2.17  

[MeV] 

 

A
B

 

+Cd  

2.8.9 1

 

2.8.9 1  

[s
-1
cm

-2
 / L

et
ha

rg
y]
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GM
(1)  

GM
GM

850
16 2012

 
(2) GM  

GM
1 10

11 GM
GM 2.8.10 1  

(3)  
1 5 1 10
11 GM

1 3%
GM

GM  
GM GM

GM

GM

GM

GM
2.8.10 2 3

GM
GM

 
(4)  

GM
GM

GM
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2.8.10 1 GM

 
2.8.10 2 GM  

GM
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(1)  

1 RI
2001 1),2),3),4),5)

 
JRR-4

1998

 
(2)  

FTP
2.8.11 1 1  

(3) JRR-4  
DRM

GBIB
CSV LAN JRR-4

JRR-4
JRR-4 JRR-3  

2  
(a)  
(b)

 
 (4)  

JRR-4
1

  

1 No.44 JAERI-Review 2002-036 pp.127-129 2002 . 
2 No.45 JAERI-Review 2003-034 pp.115-116 2003 . 
3 No.46 JAERI-Review 2004-024 pp.117-118 2004 . 
4 No.47 JAERI-Review 2005-028 pp.129-130 2005 . 
5 2011 JAEA-Review 2012-041 

pp.107-108 2013 . 
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33  
 
 

2011  
9

12
 

5 11 RI
8 RI

 

 

2012
0.3mSv

 
  
 

3.1  

 
4

3.1 1 3.1 2
4 3.1 3 3.1 1

3.1 2 3.1 3
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3.1 1  
   2012 nSv/h  

 
 

2012  2013  
 

4  5  6  7  8  9  10  11  12  1  2  3  

 
59 58 57 58 58 57 57 57 57 57 56 57 57 
72 71 68 71 66 79 71 66 89 65 68 66 79 

 
62 62 61 60 59 60 59 60 60 60 60 60 60 
82 85 83 86 70 91 75 74 69 91 78 76 91 

 
 67 66 65 65 64 64 64 63 63 63 63 64 64 
 88 92 89 91 81 121 84 80 73 75 84 81 121 

 
 57 57 55 56 55 54 54 54 55 54 54 54 55 
 81 83 79 80 71 91 73 70 63 67 75 72 91 

 

 
 

3.1 2  
2012 nSv/h

 2012  2013  
4  5  6  7  8  9  10  11  12  1  2  3  

 
3.1 3.2 3.1 3.1 3.2 3.0 3.0 3.2 3.2 3.1 3.1 3.3 3.1 

10.0 8.9 8.5 7.8 8.3 8.6 8.4 8.3 8.2 8.3 9.6 8.6 10.0 

 
3.7 3.8 3.6 3.6 3.7 3.5 3.5 3.7 3.6 3.6 3.6 3.7 3.6 
9.6 9.2 9.4 9.0 9.2 9.0 9.6 9.4 9.6 10.8 8.8 9.0 10.8 

 
 3.4 3.4 3.3 3.3 3.3 3.3 3.3 3.3 3.4 3.3 3.3 3.4 3.3 
 9.4 10.0 9.6 8.8 9.5 8.9 8.6 9.2 8.5 8.7 8.5 8.7 10.0 

 
 3.9 3.8 3.6 3.6 3.8 3.5 3.5 3.5 3.6 3.5 3.5 4.0 3.7 
 9.3 9.9 9.8 9.3 10.2 8.8 9.5 9.5 9.2 9.7 9.9 11.1 11.1 

 3He  

3.1 3
    2012 mSv  

 
1  2  3  4  

0.1 0.1 0.1 0.1 
0.2 0.1 0.1 0.1 

 0.1 0.1 0.1 0.1 
 0.1 0.1 0.1 0.1 

 5cm
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33.2  

 
(1)  

1 2 3.2 1
2012

 
(2)  

2012
3.2 1 41Ar

11C 13N
 

(3)  

 
(4)  

 
(5)  

2012
PET

RI
209Bi 2

211At  

9.0mSv/h 0.8mSv/h
0.2mSv 0.2 mSv  

PET
2.6mSv/h 210μSv/h
0.1mSv  
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3.2 1  
 

2012  

 
 

   

  

 
 

(Bq) 
 

(Bq/cm ) 
 

 
(Bq) 

 
(Bq/cm ) 

 
 65Zn 

 
 

0 

3.4×10-11 

5.9×10-11 

6.5×10-10 

41Ar 
11C 
13N 

2.8×107 

3.4×108 

1.2×108 

1.4×10-4 

1.4×10-4 

1.4×10-4 

 
0 1  

1
“ ”  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.2 1 2013 3 31  
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33.3  
 
(1)  

2012 0.5
mSv 0.00mSv 0.3mSv

 

3.3 1 3.3 2
4,426

 
(2)  

107
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3.3 1  

2012  

  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

1  563 562 1 0 0 0 0.1 0.00 0.1 
2  621 620 1 0 0 0 0.2 0.00 0.2 
3  587 586 1 0 0 0 0.1 0.00 0.1 
4  611 610 1 0 0 0 0.1 0.00 0.1 

  * 695 
(717) 

692 
(713) 

3 
(4) 

0 
(0) 

0 
(0) 

0 
(0) 

0.5 
(0.5) 

0.00 
(0.00) 

0.3 
(0.2) 

 
* 2011  
 
 
 
 
 
 

3.3 2  
2012  

 *  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

   148 146 2 0 0 0 0.2 0.00 0.1 
 367 367 0 0 0 0 0.0 0.00 0.0 

 180 179 1 0 0 0 0.3 0.00 0.3 
   0 0 0 0 0 0 0.0 0.00 0.0 

 695 692 3 0 0 0 0.5 0.00 0.3 
 
* 1
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33.4  

 
(1)  

2012 3.4 1  
(2)  

2011 1
4  

2012 3.4 2  
 

  
 
 

3.4 1  
 2012

   
GM  47 47 

 22 21 
NaI(Tl)  17 17 

 5 4 
 3 3 

 3 3 
 22 22 

 5 5 
 124 123 
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3.4 2  

 2012  
   

 6 6 
 2 2 

 3 3 
 2 2 

 1 1 
 1 1 

 1 1 
 2 2 

 2 2 
 4 4 

 4 4 
 1 1 

 29 29 
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33.5  

 
60Co 15

75.9TBq 60Co 12 295.68GBq  

60Co 137Cs 5 3.33TBq
60Co 1 60Co

6 3.1635PBq  
2013 3

31 740MBq 29PBq
2013 3 31 131  

3.5 1 2013 3 31  
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3.5 1  
2013 3 31  

2012   

 

     
1   1  2MeV 

30mA, 60kw 
 

 1  175 kV,  10 mA  

 

  1    90 MeV 
  45 eμA 
  53 MeV 

50 eμA 
He   130 MeV 
He 40 eμA 

(Li Bi) 27.5 MeV/A 
(Li Bi) 30 eμA 

 

ECR  1  20kV 200eμA  

HECR  1  1MeV  
20kV 1mA 

 

  
(3MV ) 

1    6 MeV 
5 eμA 
6 MeV 

1 eμA 
He   9 MeV 
He     2 eμA 

(Li Bi) 1.7 MeV/A 
(Li Bi) 25 eμA 

 

 
(3MV ) 

1    3 MeV 
300 eμA 
3 MeV 

20 eμA 
He 3 MeV 
He   200 eμA 

(Li O) 0.5 MeV/A 
(Li O) 200 eμA 

 3 MeV 
 100 eμA 

 

 
 

1  0 400kV  
He Li Bi 
100 eμA 

 

 1  60kVp 50mA  
1   1  250keV, 10mA  

 
 
 

 1  60kVp 50mA  
 1  60kVp 80mA  
 1  60kVp 200mA  

  1  50keV, 1mA  
 1  400keV, 100Gy/ /   

3   1  250kV,20mA  
RI   1  60 kV,50 mA  
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44  
 
 

X
X

2011  

 
2000

2013 1  
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44.1  

 
2011 8

2012 4.1 1
 

  
 

4.1 1  
2012 μSv  

 

 

 

  

2012.4 2012.5 2012.6 2012.7 2012.8 2012.9 2012.10 2012.11 2012.12 2013.1 2013.2 2013.3 

 
 

 

 
 
 

 
 

3.27  
5.1 

5.1  
6.1 

6.1  
7.2 

7.2  
8.1 

8.1  
8.30 

8.30
10.1 

10.1
11.1 

11.1
12.3 

12.3
1.7 

1.7  
2.1 

2.1  
3.1 

3.1  
4.1 

35 31 31 30 29 32 31 32 35 25 28 31 

1 52  42  44  50  47  50  48  53  51  42  44  55  48  4.4  578  

2 44  34  33  33  39  40  40  36  40  42  39  38  38  3.5  458  

3 43  40  42  46  44  38  38  43  46  42  43  40  42  2.7  505  

4 47  43  41  38  41  36  41  46  46  49  44  44  43  3.8  516  

5 44  38  36  41  36  38  41  41  36  43  40  39  39  2.7  473  

6 45  43  40  39  40  48  46  42  42  40  42  45  43  2.8  512  

7 37  35  34  33  37  38  38  37  34  31  36  31  35  2.5  421  

8 32  29  29  36  26  28  27  32  24  33  26  33  30  3.6  355  

5cm  
30    GD 450 137Cs:  
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44.2  

 
(1)  

2012 4.2 1
 

(2)  

 
(3)  

2012  
  

 
 

4.2 1  

2  
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44.3  

 
2012 59

5
 

2012 69
7

 

4.3 1 4.3 2 4.3 3
 

  
 

4.3 1  
2012  

 
 

 
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

1  55 55 0 0 0 0 0.0 0.00 0.0 
2  57 57 0 0 0 0 0.0 0.00 0.0 
3  58 58 0 0 0 0 0.0 0.00 0.0 
4  59 59 0 0 0 0 0.0 0.00 0.0 

  * 
59 

(61) 
59 

(61) 
0 

(0) 
0 

(0) 
0 

(0) 
0 

(0) 
0.0 
(0.0) 

0.00 
(0.00) 

0.0 
(0.0) 

* 2011  
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4.3 2  

2012  

*  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

   51 51 0 0 0 0 0.0 0.00 0.0 

 5 5 0 0 0 0 0.0 0.00 0.0 

 3 3 0 0 0 0 0.0 0.00 0.0 

   0 0 0 0 0 0 0.0 0.00 0.0 

 59 59 0 0 0 0 0.0 0.00 0.0 

* 

 
 

4.3 3  
2012  

 
 

 
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

1  63 63 0 0 0 0 0.0 0.00 0.0 

2  56 57 0 0 0 0 0.0 0.00 0.0 

3  64 64 0 0 0 0 0.0 0.00 0.0 
4  57 57 0 0 0 0 0.0 0.00 0.0 

  * 
69 

(69) 
69 

(69) 
0 

(0) 
0 

(0) 
0 

(0) 
0 

(0) 
0.0 
(0.0) 

0.00 
(0.00) 

0.0 
(0.0) 

* 2011  
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44.4  

 

4.4 1  
  
 

4.4 1  
 2012  

   
 6 6 

GM  2 2 
NaI  2 2 

 1 1 
( ) 1 1 

X  2 2 
 14 14 

 

2012  
   

ZnS  2 2 
GM  3 3 
NaI  2 2 

 1 1 
 1 1 

 9 9 
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44.5  

 
2013 3

31 44  
4.5 1 2013 3 31
 

 
2013 3

31 1  
 

 
4.5 1  

2013 3 31  
      

  1  
 150 MeV 

( )    100 nA 
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2011  

 

2012
 

 
R D

 
R D

 

2012
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55.1  

 
5.1.1  
(1)  

2012  
(2)  

(a)  
TLD 3

5.1.1 1
 

 
5.1.1 1  

2012 μGy  

 
 

 

1  2  3  4  

 

 

 

2012 3 22  
 

6 21  

2012 6 21  
 

9 20  

2012 9 20  
 

12 20  

2012 12 20  
 

2013 3 22  

 
  91  

  91  
  91

  91  
 

1  46 46 52 52 64 64 45 45 207 
2  52 52 61 61 79 79 48 48 240 
3    47 47 42 42 54 54 40 40 183 

( ) 5cm ( )  
 

(b)  
2011

 
(3)  

(a)  

5.1.1 2
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5.1.1 2  

2012  
    

 

 
 3.6×10-5 

Bq/cm3 
 3.4×10-5 

 
 4.4×10-1 

Bq/g  
 1.8×10-1 

 
 

1.2×10-1 
Bq/g   3.0×10-1 

  1.1×10-1 
 
(b)  

5.1.1 3
5.1.1 4
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5.1.1 3  

2012  
   54Mn 60Co 134Cs 137Cs 144Ce  

 
5   <1.3×10-6 <1.5×10-6 ── 1.6×10-6 <1.1×10-5 

Bq/cm3 
5   <1.4×10-6 <1.5×10-6 ── 2.2×10-6 <1.1×10-5 

 
5   <9.7×10-4 <1.0×10-3 ── 1.8×10-3 <7.4×10-3 

Bq/g  
5   <5.8×10-4 <6.1×10-4 ── <5.8×10-4 <4.4×10-3 

 7   <4.9×10-5 <5.9×10-5 9.7×10-5  2.4×10-4 <2.8×10-4 

Bq/g   8   <1.3×10-4 <1.5×10-4 ── <1.1×10-4 <7.2×10-4 

 9   <4.9×10-5 <5.7×10-5 ── <4.5×10-5  <2.7×10-4 

 
5.1.1 4  

                    2012 Bq/m2  

 7Be 54Mn 60Co 95Zr 95Nb 134Cs 137Cs 144Ce 

4  8.8×101 <6.4×10-2 <7.3×10-2 <1.6×10-1 <1.6×10-1 1.6 10-1  3.1×10-1 <4.3×10-1 

5  7.6×101 <6.7×10-2 <7.5×10-2 <1.5×10-1 <1.9×10-1 <5.4 10-2  9.1×10-2 <4.3×10-1 

6  3.3×101 <7.2×10-2 <6.8×10-2 <2.3×10-1 <3.3×10-1 <5.9 10-2  <6.3×10-2 <4.4×10-1 

7  1.9×101 <6.7×10-2 <7.0×10-2 <2.1×10-1 <3.0×10-1 <6.1 10-2  <6.1×10-2 <4.2×10-1 

8  2.3×101 <6.4×10-2 <6.8×10-2 <1.5×10-1 <1.5×10-1 <5.8 10-2  6.7×10-2 <4.2×10-1 

9  4.6×101 <6.8×10-2 <7.1×10-2 <1.5×10-1 <1.4×10-1 <5.1 10-2  7.0×10-2 <4.1×10-1 

10  4.7×101 <6.6×10-2 <7.3×10-2 <1.6×10-1 <1.6×10-1 7.5 10-2  9.3×10-2 <4.6×10-1 

11  9.7×101 <6.3×10-2 <6.6×10-2 <1.3×10-1 <1.2×10-1 7.1 10-2  1.4×10-1 <4.4×10-1 

12  8.9×101 <6.5×10-2 <6.2×10-2 <1.6×10-1 <1.5×10-1 <6.1 10-2  1.1×10-1 <4.4×10-1 

1  1.6×102 <6.5×10-2 <6.8×10-2 <1.5×10-1 <1.4×10-1 1.0 10-1  1.7×10-1 <4.7×10-1 

2  1.6×102 <6.5×10-2 <6.5×10-2 <1.5×10-1 <1.5×10-1 7.4 10-2  2.0×10-1 <4.7×10-1 

3  5.8×101 <6.0×10-2 <7.7×10-2 <1.4×10-1 <1.5×10-1 7.1 10-2  1.0×10-1 <4.3×10-1 

 



JAEA-Review 2013-048 

55.1.2  
(1)  

(a)  
TLD 3

5.1.2 1  
  
 

 

5.1.2 1  
2012 μGy  

 
 

 

1  2  3  4  

 

 

 

2012 3 27  
 

6 22  

2012 6 22  
 

9 18  

2012 9 18  
 

12 25  

2012 12 25  
 

2013 3 27  

 
  91  

  91  
  91

  91  
 

1  53 55 60 62 83 77 38 37 231 
2  55 57 64 66 82 77 45 44 244 
3  59 62 71 74 99 92 46 46 274 
4  65 68 82 85 107 99 61 60 312 

( ) 5cm ( )  
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55.2  

 
5.2.1  
(1)  

1 2 5.2.1 1 2012
 

(2)  
2012

5.2.1 1 3 5.2.1 2  
2012

2011  

 
 
 

5.2.1 1  
2012  

 
 

 

  
 Bq  Bq/cm3   Bq  Bq/cm3  

  0 <1.5×10-9 3H 5.8×106  <2.2×10-7 
  0 <1.7×10-9 3H 1.4×106  6.4×10-7 
  0 <1.2×10-9 ─ ── ── 
  0 <2.3×10-10 ─ ── ── 

 
 

0  
1

“< ”  
 

5.2.1 2 3  
2012  

      
(m3) 

3  
* Bq/cm3  

 
Bq  

     
 

 3.0×100 242Pu : < 4.2×10-4 242Pu :   0 0 
* 
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5.2.1 1  

2  

1  
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(3)  

8.0μSv/h
 

(4)  

 

 
(5)  

2012  
  
 

55.2.2
(1)  

1
5.2.2 1  

(2)  
2012 R D

5.2.2 1 3 5.2.2 2  
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5.2.2 1  

2012  
 

 
 

  
 Bq  Bq/cm3   Bq  Bq/cm3  

R D   0 <2.3×10-9 3H 0 <1.1×10-6 
 

 
0  

1
“< ”  

  
5.2.2 2 3  

2012  

      
(m3) 

3  
* Bq/cm3  

 
Bq  

R D  27.4 3H : <1.8×10-1 3H :   0 
* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2.2 1  
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(3)  
R D

 
(4)  

R D
 

(5)  
2012  
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55.3  
5..3.1  
(1)  

2012
 

5.3.1 1 5.3.1 2  

 
(2)  

2012  
  

 
 

5.3.1 1  
2012  

 
 
 

( ) 

 
 

( mSv) 

 
 

(mSv) 

 
 

(mSv) 0.1mSv  
0.1 mSv
1.0mSv  

1.0mSv  
5.0mSv  

5.0mSv  
15mSv  

15mSv  
 

1  47 47 0 0 0 0 0.0 0.00 0.0 
2  49 49 0 0 0 0 0.0 0.00 0.0 
3  52 52 0 0 0 0 0.0 0.00 0.0 
4  53 53 0 0 0 0 0.0 0.00 0.0 

* 66 
60  

66 
60  

0 
0  

0 
0  

0 
0  

0 
0  

0.0 
0.0  

0.00 
0.00  

0.0 
0.0  

* 2011  
 

5.3.1 2  
2012  

 
 
 

 

 
 

( mSv) 

 
 

(mSv) 

 
 

(mSv) 0.1mSv  0.1 mSv
1.0mSv  

1.0mSv  
5.0mSv  

5.0mSv  
15mSv  

15mSv  
 

 24 24 0 0 0 0 0.0 0.00 0.0 

 0 0 0 0 0 0 0.0 0.00 0.0 

 42 42 0 0 0 0 0.0 0.00 0.0 
 0 0 0 0 0 0 0.0 0.00 0.0 
 66 66 0 0 0 0 0.0 0.00 0.0 
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55.3.2  
(1)  

2012
 

5.3.2 1 5.3.2 2  

 
(2)  

2012  
  

 
 

5.3.2 1  
2012  

 
 
 

( ) 

 
 

( mSv) 

 
 

(mSv) 

 
 

(mSv) 0.1mSv  
0.1 mSv
1.0mSv  

1.0mSv  
5.0mSv  

5.0mSv  
15mSv  

15mSv  
 

1  47 47 0 0 0 0 0.0 0.00 0.0 
2  65 65 0 0 0 0 0.0 0.00 0.0 
3  82 82 0 0 0 0 0.0 0.00 0.0 
4  91 91 0 0 0 0 0.0 0.00 0.0 

* 123 
35  

123 
35  

0 
0  

0 
0  

0 
0  

0 
0  

0.0 
0.0  

0.00 
0.00  

0.0 
0.0  

* 2011  
 

5.3.2 2  
2012  

 
 
 

 

 
 

( mSv) 

 
 

(mSv) 

 
 

(mSv) 0.1mSv  0.1 mSv
1.0mSv  

1.0mSv  
5.0mSv  

5.0mSv  
15mSv  

15mSv  
 

 28 28 0 0 0 0 0.0 0.00 0.0 

 17 17 0 0 0 0 0.0 0.00 0.0 

 78 78 0 0 0 0 0.0 0.00 0.0 
 0 0 0 0 0 0 0.0 0.00 0.0 
 123 123 0 0 0 0 0.0 0.00 0.0 
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55.4  

 
5.4.1  
(1)  

2012 5.4.1 1  
1  

(2)  
2012 5.4.1 2  

1  
  

 
 

5.4.1 1  
2012  

            
 GM  
  
  
  
  
 NaI  

  8 
 12 
  3 
  6 
  2 
  5 

    8 
   12 
    3 
    6 
    2 
    5 

  36    36 
 

5.4.1 2  
2012  

 
 
 
 
 

 
 

   
 

 
 
 
 

3 
1 
2 
1 
1 
1 
2 

3 
1 
2 
1 
1 
1 
2 

 11 11 
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55.4.2  

(1)  
2012 5.4.2 1  

1  
(2)  

2012 5.4.2 2  
1  

  
 
 

5.4.2 1  
2012  

            
 GM  

 
  

3H,14C  

2 
2 
2 
4 

2 
2 
2 
4 

 10 10 
 

5.4.2 2  
2012  

 
 
 
 
 

 
 
 
 
 

   
 
 
 
 
 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

 5 5 
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55.5  

 
5.5.1  

2013 3 31
40 1

2013 3 31 58.8MBq
2013 3 31 255

 
2013 3 31 5.5.1 1  

  
 
 

5.5.1 1  
2013 3 31  

2012  

      

  1  

   3MV 
 

            30μA 
           5μA 
       5μA  
     5μA 
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55.5.2  
2013 3 31

40
1

2013 3 31 36.6GBq
2013 3 31 3  

2013 3 31 5.5.2 1  
  

 
 
 

5.5.2 1  
2013 3 31  

2012  
      

R D  
X  1  60kVp 300mA  

X  1  50kVp 60mA  
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66
 
 

 

 
JT-60SA JT-60

JT-60SA
 

0.0 mSv
0.00mSv

6  
 

2012 4

2013 2  

 
  
 

6.1  

 
2 MP-1 MP-2

6.1 1
6.1 2 2 6.1 3

6.1 1 6.1 2 6.1 3
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6.1 1  
 

              2012 nSv/h

         

 

2012 *1 2013 *1 
 

4  5  6  7  8  9  10  11  12  1  2  3  

MP-1 
  96 99 96 99 100 96 87 85 82 81 80 83 90 

  100 110 100 100 100 100 96 90 85 87 84 91 110 

MP-2 
  90 88 84 89 93 90 86 85 78 81 81 84 86 

  100 98 93 96 94 94 93 91 86 86 85 92 100 

1  

 
  

 
6.1 2  

 
2012 nSv/h

 2012  2013  

4  5  6  7  8  9  10  11  12  1  2  3  

MP-1 
3.8 3.9 4.0 4.0 4.0 3.9 3.8 3.8 3.9 3.8 3.8 4.0 3.9 

4.1 5.6 4.4 4.2 4.5 4.3 4.2 4.1 4.8 4.1 4.0 4.4 5.6 

MP-2 
4.2 4.5 4.7 4.8 4.9 4.8 4.5 4.4 4.3 4.4 4.3 4.4 4.5 

4.6 5.1 5.3 5.3 5.3 5.1 5.2 4.8 4.9 4.8 4.7 4.8 5.3 

 3He  

6.1 3

    2012 mGy

           

 

1 *1 2 *1 3 *1 4 *1 

 2012 3 15

        6 15  

 2012 6 15

       9 14  

 2012 9 14

        12 14  

 2012 12 14

  2013 3 15  

MP-1  0.17 0.15 0.13 0.15 

MP-2  0.19 0.16 0.15 0.18 

1  
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66.2  

 
(1)  

1 2 X
6.2 1

JT-60SA X
4  

(2)  
2012 JT-60 JT-60 JT-60

6.2 1
 

6.2 2
 

(3)  

 
(4)  

 
(5)  

2012 ,
, JT-60

1 JT-60
JT-60SA
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JT-60  
 

6.2 1 2013 3  
 
 
 
 
 
 

 

 

 

 

 

 

 

  

1 MP-1

2 MP-2

 

1  2  
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6.2 1 JT-60 JT-60 JT-60

 
2012  

 

  

 
 

Bq  Bq/ cm  
 

 
Bq  Bq/cm  

JT-60    1.2 10-10 
3  

41Ar 
0 

0 
2.5 10-5 

2.1 10-3 

JT-60
 

  1.8 10-10 3  0 2.6 10-5 

JT-60
 

 5.6 10-9 3  0 2.7 10-3 

 
0 1

 

 
 
 

6.2 2  
 

2012  

 
 

Bq   
 

Bq  
 

 

3  
0 

1.0 106  
25.2 

7.4 107 0 

3  
0 

9.1 104  
7.4 106 0 
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66.3  

 
(1)  

2012
6.3 1 6.3 2  

0.0 mSv 0.00mSv  
(2)  

JT-60
6
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6.3 1

2012  

  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

1  383 383 0 0 0 0 0.0 0.00 0.0 
2  418 418 0 0 0 0 0.0 0.00 0.0 
3  496 496 0 0 0 0 0.0 0.00 0.0 
4  492 492 0 0 0 0 0.0 0.00 0.0 

  * 
681 

(607) 
681 

(586) 
0 

(15) 
0 

(6) 
0 

(0) 
0 

(0) 
0.0 

(14.2) 
0.00 

(0.02) 
0.0 

(2.1) 

* 2011  
 
 

6.3 2
2012

  
( ) 

 

 
( mSv) 

 
 

(mSv) 

 
 

(mSv) 
0.1mSv 

 

0.1mSv 
 

1mSv 
 

1mSv 
 

5mSv 
 

5mSv
 

15mSv 
 

15mSv 
 
 

   169 169 0 0 0 0 0.0 0.00 0.0 

 8 8 0 0 0 0 0.0 0.00 0.0 

 506 506 0 0 0 0 0.0 0.00 0.0 

   0 0 0 0 0 0 0.0 0.00 0.0 
* 681 681 0 0 0 0 0.0 0.00 0.0 

* 1
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66.4  

 
(1)  

GM NaI Tl

6.4 1  
(2)  

6.4 2  
  

6.4 1  
2012

GM 13  13 
4 4 

NaI(Tl) 10 10 
3 3 
1 1 

17 17 
48 48 

6.4 2  
2012

2 2 
2 2 
1 1 
1 1 
1 1 
1 1 
1 1 
7 7 
2 2 
2 2 

20 20 
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66.5  

 
2013 3

31 790 MBq 240 MBq
2013 3 31 43  

2013 3 31 6.5 1  
  
 

6.5 1  
2013 3 31  
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1024 10-1 d
1021 10-2 c
1018 10-3 m
1015 10-6 μ
1012 10-9 n
109 10-12 p
106 10-15 f
103 10-18 a
102 10-21 z
101 da 10-24 y

SI 

SI
min 1 min=60s

h 1h =60 min=3600 s
d 1 d=24 h=86 400 s
° 1°=(π/180) rad
’ 1’=(1/60)°=(π/10800) rad
” 1”=(1/60)’=(π/648000) rad

ha 1ha=1hm2=104m2

L l 1L=11=1dm3=103cm3=10-3m3

t 1t=103 kg

SI SI

SI
eV 1eV=1.602 176 53(14)×10-19J
Da 1Da=1.660 538 86(28)×10-27kg
u 1u=1 Da

ua 1ua=1.495 978 706 91(6)×1011m

SI SI SI

SI 
Ci 1 Ci=3.7×1010Bq
R 1 R = 2.58×10-4C/kg

rad 1 rad=1cGy=10-2Gy
rem 1 rem=1 cSv=10-2Sv

1 =1 nT=10-9T
1 =1 fm=10-15m
1  = 200 mg = 2×10-4kg

Torr 1 Torr = (101 325/760) Pa
atm 1 atm = 101 325 Pa

1cal=4.1858J 15 4.1868J
IT 4.184J

μ  1 μ =1μm=10-6m

10 SI

cal

(a)SI

(b)
rad sr

(c) sr
(d)
(e)

(f) activity referred to a radionuclide ”radioactivity”
(g) PV,2002,70,205 CIPM 2 CI-2002

a amount concentration
substance concentration

SI 

Pa s m-1 kg s-1

N m m2 kg s-2

N/m kg s-2

rad/s m m-1 s-1=s-1

rad/s2 m m-1 s-2=s-2

, W/m2 kg s-3

, J/K m2 kg s-2 K-1

J/(kg K) m2 s-2 K-1

J/kg m2 s-2

W/(m K) m kg s-3 K-1

J/m3 m-1 kg s-2

V/m m kg s-3 A-1

C/m3 m-3 sA
C/m2 m-2 sA
C/m2 m-2 sA
F/m m-3 kg-1 s4 A2

H/m m kg s-2 A-2

J/mol m2 kg s-2 mol-1

, J/(mol K) m2 kg s-2 K-1 mol-1

C/kg kg-1 sA
Gy/s m2 s-3

W/sr m4 m-2 kg s-3=m2 kg s-3

W/(m2 sr) m2 m-2 kg s-3=kg s-3

kat/m3 m-3 s-1 mol

SI
SI 

m2

m3

m/s
m/s2

m-1

kg/m3

kg/m2

m3/kg
A/m2

A/m
(a) mol/m3

kg/m3

cd/m2

(b) 1
(b) 1

SI 
SI

SI SI

( ) rad 1 m/m
( ) sr(c) 1 m2/m2

Hz s-1

N m kg s-2

, Pa N/m2 m-1 kg s-2

, , J N m m2 kg s-2

W J/s m2 kg s-3

, A sC
, V W/A m2 kg s-3 A-1

F C/V m-2 kg-1 s4 A2

Ω V/A m2 kg s-3 A-2

S A/V m-2 kg-1 s3 A2

Wb Vs m2 kg s-2 A-1

T Wb/m2 kg s-2 A-1

H Wb/A m2 kg s-2 A-2

( ) K
lm cd sr(c) cd
lx lm/m2 m-2 cd
Bq s-1

, , Gy J/kg m2 s-2

, ,
, Sv J/kg m2 s-2

kat s-1 mol

SI
SI 

SI 
bar bar=0.1MPa=100kPa=105Pa

mmHg 1mmHg=133.322Pa
=0.1nm=100pm=10-10m

M=1852m
b b=100fm2=(10-12cm)2=10-28m2

kn kn=(1852/3600)m/s
Np

dB       

SI SI

m
kg
s
A
K

mol
cd

SI
SI 

SI 
erg 1 erg=10-7 J
dyn 1 dyn=10-5N
P 1 P=1 dyn s cm-2=0.1Pa s
St 1 St =1cm2 s-1=10-4m2 s-1

sb 1 sb =1cd cm-2=104cd m-2

ph 1 ph=1cd sr cm-2 104lx
Gal 1 Gal =1cm s-2=10-2ms-2

Mx 1 Mx = 1G cm2=10-8Wb
G 1 G =1Mx cm-2 =10-4T
Oe 1 Oe   (103/4π)A m-1

CGS

CGS SI
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