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This annual report describes the activities of Radiation Protection Sector in Department of 
Radiation Protection in Nuclear Science Research Institute, Safety Section in Takasaki 
Advanced Radiation Research Institute, Safety Section in Kansai Photon Science Institute 
and Operation Safety Administration Section in Aomori Research and Development Center. 
The report covers environmental monitoring around the facilities, radiation protection of 
workplace and workers, individual monitoring, maintenance of monitoring instruments, 
and research and development of radiation protection technologies, which were performed at 
the Radiation Protection Sector. 

There were no occupational or public exposures exceeding the prescribed dose limits.  No 
effluent releases were recorded exceeding the prescribed limits on the amount and 
concentration of radioactivity for gaseous release and liquid waste. 

As for the research and development activities, studies were conducted continuously 
focusing mainly on the following themes: technological developments on operational 
radiation protection and establishment of calibration fields for various energy types of 
neutrons. 
Keywords: Radiation Protection, Environmental Monitoring, Individual Monitoring, 
Monitoring Instruments, Radiation Measurement, Occupational Exposure, Effluent Release. 
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1

JAEA 2005
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1.1

1.1 1

75

        (3) 

(8)       

(10)

(19)
                  

RI

2 (17)                   
                   

NUCEF

(11)                    
                         

*
1.1 1 20 3 31
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Organization Chart of Department of Radiation Protection 
as of March 31, 2008 

Number of Personnel*

Tokai Research and Development Center. 
Nuclear Science Research Institute. 
Department of Radiation Protection. 75

Radiation Protection Administration Section 3
Dosimetry Management Section (8
Environmental Radiation Control Section 10
Facility Radiation Control Section 19
Facility Radiation Control Section 17
Calibration Standards and Measurement Section 11

* Cooperative Staffs, etc. are included. 
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1.1 2

8

1.1 2 20 3 31

Organization Chart as of March 31,2008 

Number of Personnel 
Takasaki Advanced Radiation Research Institute 
Department of Administrative Services, 

Safety Section 8
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1.1 3

6

1.1 3 20 3 31

Organization Chart as of March 31,2008 

Number of Personnel 
Radiation Control in Kansai Photon Science Institute  
Department of Administrative Services, 

Safety Section 6

�������������������

���



1.1 4

5

1.1 4 20 3 31

Organization Chart as of March 31,2008 

Number of Personnel 

Aomori Research and Deveropment Center 
Mutsu Office, 

Operation Safety Administration Section 5
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1.2

(1)
(2)

(1) J-PARC ( )

(2)
(3)
(4)

(1)
(2) J-PARC
(3) J-PARC

1

( 2 )
NSRR WASTEF NUCEF

( )
(1)
(2)
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2006
2 3

252Cf (2GBq)
2007

2.5 10-2 Sv

2007 6

2007 7 8

2007
5.0mSv 0.04mSv
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2.1

2007

2.5 10-2μSv

2007 1 139 2
1 1

102 19
18 2

(1) 
2007

2.1.2 1

(2) 
2007 1

3 2.1.2 2
3H 14C 2.4×106Bq 3H 1.6×1011Bq

14C 0Bq 2006 3H 14C 0.86
3H 1.7

1 3H 14C 3.6×10-5Bq/cm3 3
3H 14C 7.1×10-7Bq/cm3

1

(3) 

2.1.2 3
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2.1.2 4

2.1.2 1
2007

*1

*2 

(Bq) 
*3

(Bq/cm3)
*4

*2 

(Bq) 
*3

(Bq/cm3)

60Co 
131I

241Am 

0
0
0

7.3×10-11

7.3×10-11

6.7×10-10 

5.0×10-11

HT 
HTO

0
2.5×108

8.4×10-7 

1.8×10-6

60Co 
131I

241Am 

0
0
0

7.3×10-11

7.3×10-11

6.9×10-10 

5.0×10-11

HT 
HTO

0
0

1.7×10-6

1.6×10-6

HT
 HTO

0
0

8.0×10-6

7.4×10-6

60Co 
 241Am

0
0

3.1×10-10

3.1×10-10

2.1×10-10

60Co
234U

0
0

6.1×10-10

6.1×10-10

4.2×10-10

60Co 0

6.1×10-10

4.3×10-10

6.1×10-10

60Co
237Np

0
0

1.5×10-10

1.5×10-10

9.9×10-11

137Cs
238Pu 

0
0

8.4×10-11

8.4×10-11

5.5×10-11
85Kr 0 6.0×10-3

137Cs 0
8.4×10-11

8.4×10-11

60Co 0
3.8×10-10

3.8×10-10

60Co 0

3.8×10-10

2.4×10-10

1.6×10-9
3H 0 1.4×10-4

60Co 
131I

0
0

9.0×10-11

5.6×10-11

3.7×10-10

9.3×10-10

3H
41Ar 

1.4×1010 

3.3×108
4.4×10-5

1.2×10-3

60Co 
237Np

0
0

9.0×10-11

9.0×10-11

5.6×10-11
3H 0 2.2×10-5

60Co 
131

0
0

1.3×10-10

8.7×10-11

5.5×10-10

2.9×10-9

41Ar 7.8×108 1.2×10-3

60Co 
131I

0
0

3.8×10-10

2.4×10-10

1.7×10-9

2.7×10-9
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*1

*2 

(Bq) 
*3

(Bq/cm3)
*4

*2 

(Bq) 
*3

(Bq/cm3)

Unat 0

3.8×10-10

2.4×10-10 

2.4×10-10

200 60Co 
210Po 

0
0

3.5×10-10

3.5×10-10 

2.4×10-10
3H 0 2.3×10-4 

300 60Co 
122Sb

131I

0
1.1×104

6.6×104

9.0×10-11

9.0×10-11 

2.3×10-9 

6.2×10-10

3H
85Kr

0
4.0×109

5.5×10-5 

8.0×10-4 

400 Unat
60Co 

0
0

9.0×10-11

5.6×10-11

9.0×10-11

HT 
HTO

0
0

5.2×10-5 

5.3×10-5

600 
60Co 0

3.5×10-10

3.5×10-10

Unat 0
3.8×10-10

2.4×10-10

239Pu 0
8.3×10-11

8.3×10-11

Unat 0
3.6×10-10

5.6×10-11
HT 

HTO
2.2×109

5.5×1010
7.6×10-6 

1.5×10-4

106Ru
 239Pu

0
0

4.5×10-11

4.5×10-11

2.8×10-11

106Ru
 239Pu

0
0

9.0×10-11

9.0×10-11

5.6×10-11

90Sr
137Cs
239Pu 

2.4×101

0
0

4.5×10-11

9.4×10-13 

4.5×10-11

2.8×10-11 

137Cs
 239Pu

0
0

4.5×10-11

4.5×10-11

2.8×10-11

Unat 0
2.5×10-10

1.6×10-10

Unat 0
4.5×10-11

2.8×10-11

Unat 0
4.5×10-11

2.8×10-11

137Cs
241Am 

0
0

2.0×10-10

4.4×10-10

1.4×10-10

131I
137Cs

241Am 

1.5×104

0
0

2.0×10-10

6.4×10-9 

4.3×10-10 

1.4×10-10 

3H 0 2.1×10-4

125 Te 
137Cs

241Am 

1.2×104

0
0

4.7×10-11 

9.4×10-10

9.4×10-11

3.3×10-11 

137Cs
241Am 

0
0

2.0×10-10

4.3×10-10

1.4×10-10
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*1

*2 

(Bq) 
*3

(Bq/cm3)
*4

*2 

(Bq) 
*3

(Bq/cm3)

137Cs
241Am 

0
0

2.0×10-10 

4.4×10-10

1.4×10-10

137Cs
241Am 

0
0

3.9×10-9

3.9×10-9

2.8×10-9

137Cs
241Am 

0
0

2.0×10-10

4.6×10-10

1.4×10-10
3H 0 2.2×10-4

137Cs
237Np

0
0

4.7×10-11

4.7×10-11

3.3×10-11

137Cs
241Am 

0
0

4.7×10-11

4.7×10-11

3.3×10-11
85Kr 1.6×108 1.5×10-3

131I
137Cs
239Pu 

0
0
0

2.1×10-10

2.2×10-9

4.3×10-10

1.5×10-10

60Co 
131I

234U

0
0
0

2.4×10-10

6.5×10-10

2.3×10-9

1.6×10-10

4.0×10-10
HT

HTO
13N

9.7×1010 

8.8×109

1.9×1011 

8.0×10-4 

7.3×10-5

2.6×10-3

60Co 
243Am 

0
0

3.8×10-10

3.8×10-10 

2.4×10-10 

60Co 
131I

0
0

1.9×10-10

1.2×10-10

7.5×10-10

8.9×10-9

41Ar 3.8×109 9.8×10-3

60Co 0
1.9×10-10

7.5×10-10

60Co 
131I

137Cs
239Pu 

4.7×104

0
0
0

4.5×10-11

1.0×10-9 

1.8×10-9 

4.5×10-11 

2.8×10-11 

85Kr 1.1×1011 8.8×10-3

STACY 
TRACY
BECKY

131I
137Cs
239Pu 

3.1×104

0
0

2.9×10-11 

2.2×10-9 

1.0×10-10

1.4×10-11

138Xe 1.1×1011 7.8×10-4

*1
*2

*3
“ ”

*4
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2.1.2 2
2007

*1

(Bq/cm3)
*1

(Bq/cm3)

*2

(Bq)
3H,14C

: 2.9×105

(1.3×106)

   

22Na :(4.2×103)
54Mn:(3.0×103)
60Co : 2.2×104

(3.0×105)
90Sr : 2.8×103

137Cs 2.1×105

(8.1×105)

232Th : 4.6×104

(6.7×104)
234U  : 4.6×103

237Np :(1.1×104

241Am:(5.3×102)
Unat :(9.2×104)

3H,14C
: 3.6×10-5

(3.7×10-5)

3H
: 3.9×10-3

(1.2×10-4)

3H,14C
: 4.6×10-7

(1.6×10-6)

3H
: 3.8×10-5

(2.7×10-6)

3H
: 1.4×107

(1.3×106)
3H,14C

:2.2×106

(1.5×108)

7Be: (4.4×106)
51Cr: 3.8×105

60Co : 1.4×106

(6.5×107)
89Sr : 6.5×103

90Sr : 7.9×104

106Ru :(6.5×105)

137Cs : 3.2×105

(5.7×107

210Po : (6.5×103)
234U  :(2.6×104)
239Pu : (4.2×104)
241Am: (2.3×107)

3H,14C
: 3.4×10-5

(4.3×10-4)

3H
: 7.7×10-1

(4.6×10-3)

14C
: 0 
 (8.6×10-3)

3H,14C
: 7.1×10-7

(5.7×10-5)

3H
: 6.0×10-2

(1.2×10-4)

14C
: 0 
 (1.1×10-3)

3H
: 1.6×1011

(3.4×108)

14C
: 0 
 (2.8×109)

3H,14C
:  (3.4×105)

60Co : (2.8×105)
234U  :(2.8×104)
239Pu :(1.1×104)
243Am:(1.6×104)

3H,14C
: (3.3×10-4)

3H
: 8.9×10-1

3H,14C
:(2.9×10-4)

3H
:1.1×10-1

3H
: 9.1×107
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*1

(Bq/cm3)
*1

(Bq/cm3)

*2

(Bq) (m3)

3H,14C
: 3.6×10-5

(4.3×10-4)

3H
: 8.9×10-1

(4.6×10-3)

14C
: 0 
 (8.6×10-3)

3H,14C
:7.1×10-7

(2.9×10-4)

3H
:1.1×10-1

(1.2×10-4)

14C
: 0 
 (1.1×10-3)

3H,14C
: 2.4×106

(1.5×108)

    
7Be :(4.4×106)
22Na :(4.2×103)
51Cr : 3.8×105

54Mn: (3.0×103)
60Co : 1.4×106

(6.6×107)
89Sr :.6.5×103

90Sr :8.2×104

106Ru :(6.5×105)
137Cs : 5.3×105

    5.8×107)
210Po:(6.5×103)
232Th: 4.6×104

(6.7×104)
234U : 4.6×103

(5.4×104)
237Np:(1.1×104)
239Pu:(5.3×104)
241Am:(2.3×107)
243Am:(1.6×104)
Unat :(9.2 104)

3H
: 1.6×1011

(3.4×108)

14C
: 0 
 (2.8×109)

2.8×104

*1

*2
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2.1.2 3
2007

(Bq/ )
*1

(Bq) 
JRR-2 3H 1.5×1012*2 0 

41Ar 6.2×1013 3.3×108  5.3×10-6
JRR-3

3H 7.4×1012 1.4×1010 1.9×10-3

JRR-4 41Ar 9.6×1011 7.8×108 8.1×10-4

41Ar,135Xe 4.4×1013 3.8×109 8.6×10-5

NSRR
131I 4.8×109 0 

89Kr,138Xe 8.1×1013 1.1×1011 1.4×10-3

131I 1.5×1010 3.1×104 2.1×10-6STACY 
TRACY

( )
239Pu,241Pu 4.0×107 0 

*1 0
*2 2.4 1011 Bq/

2.1.2 4
2007

(Bq/ )
*

(Bq) 
 1.8×1010 2.4×106 1.3×10-4

60Co 3.7×109 1.4×106 3.8×10-4
3H,14C

137Cs 3.7×109 5.3×105 1.4×10-4

3H 2.5×1013 1.6×1011 6.4×10-3

*

JRR-3 JRR-4
NSRR STACY TRACY 2007

NUCEF 4.5×10-3 Sv
2.1.3 1
1.1×10-2 Sv 8.8×10-3 Sv

3H 60Co
137Cs 2.0×10-2 Sv
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2.1.3 2
2.5×10-2 Sv

50 Sv 0.1

2.1.3 1
2007

*

Bq

NUCEF

Sv

JRR- 3.3×108 1.6×10-5

JRR- 7.8×108 1.0×10-4

NSRR 3.8×109 1.1×10-5

STACY 

TRACY
1.1×1011 4.4×10-3

4.5×10-3

* 0

2.1.3 2
2007

Bq * Sv
60Co 1.4×106 2.5×10-4

137Cs 5.3×105 4.1×10-5
3H 14C

5.2×105 1.9×10-2

3H 1.6×1011 6.3×10-4

2.0×10-2

* 0

2007 9 30 2008 3 31 2
2007 12 31 2.1.4 1
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2.1.4 1
2007

(2008 3 31 ) (2008 3 31 ) (2007 12 31 )

(Bq) (Bq) (Bq)
1 2.8×10 5 137Cs,241Am 15 32

1.6×10 11
55Fe,241A

m 3 5 1.4×10 7 137Cs,241Am 9 733

7.2×10 6 137Cs,241Am 29 348

9.7×10 10 85Kr,241Am 53 3.5×10 14
60Co,85K

r 4 7 1.6×10 7 137Cs,241Am 29 430

6.1×10 10 3H,8 5Kr 12 8.5×10 12 60Co,241Am 13 51 4.3×10 7 137Cs,241Am 21 145
5.1×10 6 137Cs 1 1 1.8×10 6 152Eu,241Am 11 23

1.7×10 7 248Cm,252Cf 9 1.8×10 6 60Co,241Am 16 69
2.2×10 5 137Cs 1 1
2.3×10 6 60Co, 137Cs 8 49

7.3×10 11 241Am-Be 3 11 3.3×10 7 60Co,241Am 17 194
1.8×10 11 241Am-Be 3 3 1.3×10 7 137Cs,241Am 16 68

JRR-3
( ) 4.3×10 6 60Co, 137Cs 14 20

JRR-3
( ) 1.5×10 7 22Na, 59Fe 6 5.9×10 8 57Co,241Am 3 3 3.6×10 6 137Cs,241Am 20 84

1.8×10 11 241Am-Be 1 3 1.0×10 6 60Co,241Am 9 18
7.3×10 11 55Fe,60Co 6 1.7×10 7 60Co 1 1 1.1×10 6 60Co,137Cs 5 13

4.4×10 13 3 H ,  14C 28 2.5×10 11 60Co,241Am 8 30 4.0×10 7 137Cs,152Eu 28 582

9.7×105 55Fe 4 6.9×10 5 137Cs,241Am 7 12

1.3×10 16 3H 1 2.7×10 6 3H,90Sr 6 47

1.4×10 11 241Am,244Cm 6 2.5×10 9 237Np,241Am 4 9 2.4×10 6 237Np 1 2
8.1×10 5 60Co,241Am 17 63
4.2×10 5 60Co,241Am 21 77

4.4×10 14 90Sr,137Cs 37 7.5×10 12 60Co 1 5 5.0×10 6 137Cs,241Am 24 181
3.0×10 8 14C,99Tc 16 4.8×10 6 60Co, 137Cs 6 59

3.1×10 12 241Am,252Cf 7 13 6.3×10 6 137Cs,241Am 20 97
3.8×10 11 3H,252Cf 3 7 1.3×10 7 60Co,241Am 11 21

1.5×10 14 3H, 60Co 6 4.8×10 8 137Cs,252Cf 4 4 3.8×10 6 3H, 241Am 19 57
1.1×10 11 241Am-Be 1 1 2.2×10 6 137Cs,241Am 12 21

3.3×10 7 60Co,137Cs 20 1.1×10 7 137Cs,241Am 18 94

1.6×10 12 137Cs,241Am 2 23
1.4×10 7 137Cs,241Am 13 41

5.0×10 11 3H, 241Am 23 4.8×10 11 3H, 60Co 5 12 1.6×10 8 137Cs,241Am 32 246
7.9×10 5 14C, 241Am 11 97
2.9×10 4 60Co, 137Cs 8 10
8.9×10 5 137Cs,241Am 5 12

 4.1×10 5 137Cs,241Am 10 11
4.8×10 5 60Co 1 16
2.7×10 6 3H, 137Cs 13 103
5.1×10 5 3 H , 1 4 C 3 25

1.4×10 16  3.7×10 14  189 4.1×10 8  4101
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2.2

2007

2007 6
7 8

2007 JRR-2 VHTRC JRR-3 JRR-4

JRR-2 6
4 2008 2 1 3 14

VHTRC 1
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4 2007 6 12 6 15

JRR-3 39
4 2008 1 4 2008 7 4

L18

JRR-4 36
4 2007 10 1 2007 12 19

12 19
BNCT 24 2007 12

JRR-2 1996

VHTRC 1999 1
2008

(1) 

(a) 
JRR-2

JRR-2 VHTRC 1mSv/

TLD 1 JRR-2
15 20 Sv/ VHTRC 15 17 Sv/

(b) 

(c) 
1
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JRR-2 VHTRC
1.7 10-9Bq/cm3 235U

1700 1

(2) 
JRR-2 3 VHTRC 13

2.2.1 1 JRR-2 VHTRC

2.2.1 1 JRR-2 VHTRC

2007

Bq/cm2
Sv/h Bq/cm3

mSv

JRR-2 1 0.4 0.1 3
1 0.4 0.1 6

25 0.4 0.1 2
25 DAC 0.4 40 0.1 1

25 0.4 0.1 3

VHTRC 

25 DAC 0.4 40 0.1 1

JRR-3

JRR-4
2007 12

JRR-3 2
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DSF JRR-3

(1) 

2.2.1 2

(a) 

1mSv/
TLD 1

(b) 

(c) 
1

1

2.2.1 2
2007

JRR-3 JRR-4 
JRR-3

2
DSF 

μSv/h 25 n 21 n 20 20

μSv/ 324 n 25 n

( ) Bq/cm2 0.4 0.4 0.4 0.4 

( )*1 9.7 10-10 3.4 10-9 1.6 10-9

(41Ar)*2 1.5 10-3 1.2 10-3

Bq/cm3 *2 9.3 10-3

*1 1
*2 1

(2) 
 JRR-3 JRR-4 2007 420
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2.2.1 3

2.2.1 3
2007

( ) ( mSv) (mSv) (mSv) 

JRR-3 201 0 1365 17.8 0.01 1.1 

JRR-4 157 0 210 0.3 0.00 0.2 

JRR-3

2
56 0 53 0.0 0.00 0.0 

DSF 6 0 19 0.0 0.00 0.0 

(3) JRR-4
JRR-4 2007 12

JRR-4

(a)

30cm 1cm 180mSv 70 m
600mSv/h 0.22mSv/h

APD 0.01mSv

(b)

No.1

�������������������
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60Co 59Fe 65Zn 54Mn
0.13mSv/h APD 0.005mSv

(c)

0.35mSv/h 0.08mSv/h APD 0.021mSv

(4) 
JRR-4

JRR-4

JRR-4 2007 10 1 2007 12 19 2007
12 19

2007

�������������������

����



2007 12 18
2008 3 31

17 4

IAEA
2007 7

1
2008 1

2
JRR-1

2007 6
1

2002 2003

2007 12 18
2008 3 31

(1) 

(a) 

1mSv/
0.2 6.5 Sv/h

(b) 

�������������������
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(c) 
1

1.5 10-8Bq/cm3 137Cs
20 1

(2) 
59

2.2.2 1

2.2.2 1

2007

Sv/h Bq/cm3
Bq/cm2

mSv
1 0.4 0.1 32 
1  0.4 40 0.1 1
1 DAC 0.4 0.1 1
1 DAC  0.4 40 0.1 1

1 25 0.4 0.1 5
1 25  0.4 40 0.1 1
1 25 DAC  0.4 40 0.1 7
1 25 DAC 40 0.1 2

25 100 0.4 0.1 4
25 100 0.4 0.1 1 1
25 100 DAC  0.4 40 0.1 1
25 100 DAC 40 0.1 1 1

100 1.0 103 DAC  0.4 40 0.1 1
100 1.0 103 DAC 40 0.1 1 1

2007 6
7 8

�������������������
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(1) 
(a) 

2007 6 26
( ) 6 13Bq/cm2

2.2.2 1

1959
1961

1964
1964 1969

1969 2003

2005
(b) 

1961 7

(c) 
2007 6 26 1

7 2
2008

(d) 

7
2 2008 2 7 1

RI RI

(e) 1
1

�������������������
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1

2.2.2 1

(2) 
(a) 

2007 6 29

5Bq/cm2 GM
( ) 2.2.2 2
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2007 8 6

84Bq/cm2 6 Bq/cm2 GM
( )

49Bq/g
2.2.2 3

(b) 
1960 1964 AHCF

1960 7 AHCF

(c) 
2007 6 29 2007 8 6

1
2008 1 15 1

2
2008

(d) 
2007 6 29 2008 1 15

1

2007 8 6 2008 1 15
1

RI

(e) 1
1 2

�������������������
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1
2

2.2.2 2
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2.2.2 3
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(3) 
(a) 

2007 7

2 3
2.0Bq/g 1.2Bq/g 137Cs 4

7.4Bq/cm2 137Cs 2.2.2
4

1964 1987 JPDR JRR-2 JRR-3 JRR-4 RI

100mm JRR-2
230m 1962 1964 1985 5

1985 6
2 JRR-2

(b) 
2

3

4 1964
1.3m

135mm

(c) 
2 3 2007 11 16 1

4 2007
9 13 1

2008 2

�������������������
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(d) 
2 3 4

RI

 (e) 1
2 3 4 1

2

2.2.2 4

�������������������

����



2007

2007

TPL

10 25 26 RI

4

(1) 

2007 2007 5 21 2007 7 10 2007 2008 1
28 2008 5 15
(a) 

1mSv/
X
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(b) 
2

(c) 
1

(2) 
(a) 

2 4
90

2.2.3 1

2.2.3 1

2007

Bq/cm2

Sv/h Bq/cm3 mSv

1 0.4 0.04 0.1 46 
1  0.4 40 0.04 0.1 1
1 DAC 0.4 40 0.04 4 0.1 1

1 25 0.4 0.04 0.1 38 
25 0.4 0.04 0.1 2

25 100 0.4 0.04 0.1 2

(b) 
JFT-2

FEL 2 MV VDG
18

2.2.3 2

(3)

�������������������
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2.2.3 2

2007

Bq/cm2

Sv/h Bq/cm3
mSv

1 0.4 0.04 0.1 11 
1 0.4 0.04 4 0.1 1

1 25 0.4 0.04 0.1 4
1 25  0.4 40 0.04 0.1 1

25 0.4 0.04 4 0.1 1

3 2
2008 2006

2007
1

1 ( )

1
( )

3H
ZnS

GM
3H 1

GM
0.04Bq/cm2 ( ) 0.4Bq/cm2 3H 4 Bq/cm2

3H 100Bq/g 1

3H 3H
1 0.2 Sv/h

�������������������
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1

JRR-1
1968

1958

(1) 

(a) 

1mSv/
JRR-1

(b) 

(c) JRR-1
1

1 8

(2) 
JRR-1 16

2.2.3 3 JRR-1

 ( )

�������������������
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2.2.3 3 JRR-1

(2007 )

(Bq/cm2)
( Sv/h) (Bq/cm3)

( )
 (mSv) 

1 0.4 0.1 3
1 25 0.4 0.1 4JRR-

25 0.4 0.1 1
25 0.4 0.1 4

1 (DAC) 0.4 0.1 4

TPL
RI

(1) 

a

b

c
1

�������������������
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(2) 
TPL 174

2.2.3 4 TPL

(3)

2.2.3 4 TPL

2007

Bq/cm2

Sv/h Bq/cm3 mSv
1 0.4 0.04 0.1 63 
1  0.4 40 0.04 0.1 57 3H 55
1 DAC 0.4 40 0.04 0.1 3 3H 2

1 25 0.4 0.04 0.1 23 
1 25  0.4 40 0.04 0.1 28 

3
( TPL ) (

) ( GPS )
2006 11

(a) 

(b) GPS
TPL GPS

GPS 2.2.3 1
 2.2.3 2

GPS ( GH
) GH

�������������������

����



GH GH GH

GH 5.0 10-3Bq/cm3

6.0 10-2Bq/cm3

29Bq/cm2

TPL1
GH

ACS 3
2.4 109Bq

GH

0.1mSv

(c) 
GH

ACS GH
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2.2.3 1

2.2.3 2
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2.3

2 3
4

FNS
2007

2

7 8

2 A U

   

2007 STACY TRACY NSRR FCA TCA

JEAC4111-2003 7

6 28 7
5

�������������������

����



7 8
STACY TRACY FCA

29 2
8 31 STACY TRACY

10 19
STACY TRACY 22 NSRR 27 FCA

18 TCA 18 44

STACY 6 8 TCA 3 23
11 30

STACY TRACY
17 18

(1) 

(a)

1mSv/ TLD 1

TRACY
1560MW 1.5 Sv/h
(b) 

(c) 
1

(2) 
STACY TRACY 86

2.3.1 1 STACY TRACY
STACY TRACY

�������������������
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2.3.1 1 STACY TRACY

 (2007 )

Bq/cm2

Sv/ Bq/cm3
mSv

1 0.04 0.4 0.1 40 
0.04 0.4 0.1 8

0.04 4 0.4 0.1 1 11 25 

0.04 0.4 40 0.1 1 1
0.04 0.4 0.1 19 

25 
0.04 0.4 40 0.1 1 1

NSRR

2007
24 300kW 2 9 300kW

(1) 

(a)

1mSv/ TLD 1

300kW
2 4.5 Sv/h

(b) 

(c) 

�������������������
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1

(2) 
NSRR 53

2.3.1 2 NSRR

2.3.1 2 NSRR

2007

Bq/cm2

Sv/ Bq/cm3 ( )
mSv

1 0.04 0.4 0.1 28 

0.04 0.4 0.1 7

0.04 0.4 40 0.1 725 

DAC 0.04 0.4 40 0.1 1

0.04 0.4 0.1 7
25 

0.04 0.4 40 0.1 3

FCA 2007
5 6 21

TCA
1 9 3 26 5

(1) 

(a)

�������������������

����



1mSv/ TLD 1
FCA 380 Sv TCA

720 Sv 
FCA

30 Sv/h TCA 20 Sv/h
(b)

(c) 
FCA TCA 1

(2) 
FCA TCA 23 22

(3)
FCA TCA

TCA

2.3.1 3 2.3.1 4 FCA TCA

�������������������
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2.3.1 3 FCA

2007

Bq/cm2

Sv/ Bq/cm3 ( )
mSv

1 0.04 0.4 0.1 6

25 0.04 0.4 0.1 7

25 0.04 0.4 0.5 10 

2.3.1 4 TCA

2007

Bq/cm2

Sv/ Bq/cm3 ( )
mSv

1 0.04 0.4 0.1 8

25 0.04 0.4 0.1 9

25 0.04 0.4 0.1 5

(3) FCA
FCA 2007 1 1 2007
5 22 6 14

(a) 

Pu
U

(b) 

DUB DUB

(c) 

�������������������
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(d) 

U

TLD

2.3.1 5

Pu
U

FCA

�������������������
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2.3.1 5 FCA
2007

140 Sv/h 
650 Sv/h 
100 Sv/h 
350 Sv/h 
70 Sv/h 

DUB
650 Sv/h 

 11
 0.48 mSv 

0.1 mSv 
 30.8 mSv 

5.2 mSv 

1 2 3
1 2

2007

(1) 

(a) 

1mSv/ TLD

1
0.4 Sv/h

(b) 

(c) 
1

(2) 

�������������������
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141
2.3.1 6

L L No.10,11,14

A U
4,5

2,3,4,5
JPDR

2.3.1 6

2007

Bq/cm2

Sv/h Bq/cm3 ( )
mSv

0.4 0.1 61 
0.1 4

0.4 40 
0.1 1 1

0.4 40 0.1 7
1

DAC
40 0.1 1 4

0.1 28 
0.4 

0.1 1 1
0.1 2

0.4 40 
0.1 1 2

1 25 

DAC  0.4 40 0.1 2
0.1 23 0.4 

0.1 1 1
0.4 40 0.1 1 1

0.1 1

0.1 1 2

25 
DAC

40 

1 1
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2007 1
2

JEAC4111-2003 7

6 28 7
5

7 8

2 A U

8 31

BECKY 22
1 17 20 21

                                                                    

�������������������

����



TRU
TRU TRU

(1) 

(a) 

1mSv/
0.2 Sv/h

(b) 

(c) 
1

(2) 
158

2.3.2 1

�������������������
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2.3.2 1

2007

Bq/cm2

Sv/ Bq/cm3
mSv

0.04 0.4 88 
0.4 40 4 1 0.04 4 0.4 

0.1 
1

0.1 34 0.04 0.4 0.1 1 7 
0.04 0.4 40 0.1 2

0.04 4 0.4 0.1 1 
1 25 

DAC 0.04 4 0.4 40 0.1 1 2 
0.04 0.4 19 25 DAC 0.04 4 0.4 40 0.1 2

1
U Pu

Am Cm
LV-2

2
2008 4 1

(1) 

(a) 
mSv/

0.2 Sv/h

(b) 

�������������������
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(c) 
1

(2) 
1 17 21

2 6 14 6

2.3.2 2

1
1 8 3 2 2

1

2
2007 1996

LV 2
(3)

�������������������
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3 LV-2
2007

LV-2 LV-2 LV-2 LV-2
LV-2

2007 LV-2
LV-2 LV-2

LV-2
1

LV-2 LV-2 3
GH GH GH 1

GH 2 GH 3 2.3.2 1
1 LV-2

LV-2 LV-2

2.3.2 2

2007

(

17 21 6 14 6 

<1 12 13 0 5 3 

<25 5 8 6 9 3 
Sv/h

>25 0 0 0 0 0 

<0.04 17 11 4 14 6 

0.04 4 0 10 2 0 0 

>4 0 0 0 0 0 

<0.4 17 8 4 11 6 

0.4 40 0 13 2 3 0 

Bq/cm2)

(

>40 0 0 0 0 0 

17 11 6 14 6 
Bq/cm3)

DAC
0 10 0 0 0 

<0.1 17 20 6 14 6 
mSv

0.1 <1 0 1 0 0 0 

�������������������
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1 <0.04Bq/cm2 ( )
<0.4Bq/cm2

GH 1 GH 2
GH 3

GH

LV-2 160 Sv/ 33 Sv/
LV-2 137Cs

2006

0.1 Sv

�������������������
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2.3.2 1

(4) 2
2 4 23

2008 2 8
2 1968

1981
2001 3

2001

2.3.2 2 1

�������������������
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1 2 3

,

200 36 2

GH ,

ZnS
( ) GM

( ) 2 3H
3H

150m2 652
20 154 32

2008 4 1

  2.3.2 2 2

EX- 
1-1

EX- 
1-2

EX- 
2

�������������������

����



1979

NSRR

JRR-4
SEM

(1) 

(a) 

1mSv/
1.9 Sv/h

(b) 

(c) 
1

(2) 
163

2.3.2 3
2007 80.1 mSv

2006 167.5 mSv
No.3 7

8
43 15

No.1 2 (3)

�������������������
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2.3.2 3
2007

138(15) 78.5 3.8 466.7 29.5 

1 0  0 
6 0  0 
8 0.1 0.1 0.1 0.1 
6 0.2 0.1 0.2 0.1 
3 0.7 0.4 0.7 0.4 
1 0  0 

32* 0.6 0.4 10.1 5.4 

163(15) 80.1  477.8  

1

2 32

3 No.1 2
No.1 2

1

No. 2 2007 4 16
2007 5 23

3Mpa No.6
No.1 2

TLD TLD
APD

300 Sv/h
3.2mSv/h 65 Sv/h 250 Sv/h

8.2×10-6Bq/cm3

2.2×10-8Bq/cm3 ( ) 8.2×10-5Bq/cm3 6.3×10-8Bq/cm3

�������������������
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 241Am 137Cs  134Cs FP

2.5mSv 11.6mSv 14.4 mSv
2.3.2 4

24 10

350 Sv/h
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2.3.2 4

Sv/h mSv mSv mSv
1998

14
70 7 0.3 0.3 1.9 

2001
10

350 6 1.0 0.8 5.0 

2007
24

3200 8 2.5 1.8 14.4 

WASTEF

NSRR

(1) 

(a) 

1mSv/

0.86 Sv/h
(b) 

(c) 
1

(2) 
WASTEF 131

2.3.2 5

�������������������
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2.3.2 5

2007

Bq/cm2

Sv/h Bq/cm3
mSv

0.04 0.4 0.1 45 
0.4 0.1 34 

0.04 
0.1 3

0.04 4 0.1 2
4

0.4 40 

0.1 1
0.1 2

0.04 
0.1 1 1

0.04 4 0.1 1

25 

DAC

4

0.4 40 

0.1 2
0.1 8

0.4 
0.1 1 30.04 

0.1 3
0.1 3

0.04 4
0.1 1 2

4

0.4 40 

0.1 2
0.04 0.1 1 1

0.1 10.4 40 

0.1 1 4

0.1 3
0.04 4

40 
0.1 1 1

0.4 40 0.1 1 3

25 

DAC

4
40 0.1 1 3

0.04 1 2
100 1.0×103 DAC

0.04 4
0.4 40 

1 1

�������������������
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2 2.3.2 3

(a)
(i)

4m2 6.9Bq/cm2

1963

( )
1965 5 20

( )

2

(b)
(i)

0.71Bq/ cm2

( )
1967 2 23 2

( )

2

(c)
(i)

1.7Bq/ cm2

1959

( )

�������������������
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1961 1965

( )

2
2008

(d) 2
(i)

2 2 137Cs
26.7Bq/g 2 60cm 

40 Sv/h 137Cs
2

1968

( )
1967

2

( )

30cm
2008 2

( )
2

RI

1
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1
2 1

1

2 1

N

  2.3.2 3

2

�������������������
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(a)
2.3.2 4 137Cs 1.5Bq/g Co

8.9×10-3Bq/g
1964 1987 JPDR JRR-2 JRR-3 JRR-4 RI

(b)
1964 1987

1992 8

(c)

2009
(d)

1 11 5 9 2.3.1 1
RI

1

(e) 1
1

1

1

�������������������
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0.1

0.1

1.6 

0.9 ID

0.1 1.6 0.1

0.1 1.6 0.1

0.9 0.10.1 

0.45 

1.05 

0.3 

2.3.2 4
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FNS
FCA TCA NUCEF

1
FCA TCA NUCEF

1
FNS 400keV 3H 14.1MeV

D-T
3H

80

237Np 241Am 20

137Cs 99Mo-99Tc

PWR ECCS

137Cs 21 241Am 2 23

2007 43 2
NUCEF FCA

2007 FNS 1
500

2008 3 18

6 28 7

�������������������
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5
7 8

JPDR

(1) 

 (a) 

mSv/
(b) 

(c) 
1

(2) 
FNS 37

80

13

11

�������������������

����



2.4

2006

89Sr 90Sr 90Sr 239+240Pu

(1)
2.4.1 1

2.4.1 1 2.4.1 2
MP-14

MS-4
nGy/h

MP-23 1nGy/h
MP-23

2007 12 30 10

U

(2)

2.4.1 2
HE40-TA

1 72 2

�������������������
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4 9
2007 10

(3)
2007 4 10 5

2.4.1 3
99

4

(4)
3 2007 6 9 12 2008 3

2.4.1 4 2007
0.17mGy 0.18mGy

(5)
3

(6)

57 1 28 13 3 29

2.4.1 5
2007 4 2008 3 40m 2.4.1 3

2.4.1 4 2.4.1 5 2.4.1 6
2.4.1 7

2007

(7)
2007 8 14 MP-11 MP-16 19
2007 11 30

MP-22
2007 19

�������������������
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MO MP-21
MS-4

MS-3 20m
11 MS-2 4 MP-12 MP-18 MP-21 24

1 MP-13 2
NTT    MP-13 2

2.4.1 1
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  2.4.1 1

2007 nGy/h

NaI(Tl) DWM 10

1
2
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2.4.1 2

2007 nGy/h

NaI(Tl) DWM 10

  2.4.1 3

2007 nGy/h
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2.4.1 4

(2007 Gy

5 cm

SC-1
91
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2.4.1 5

( 10m )
( 20m ) ( 40m )

( 2.5m )
( 1.5m )

( 1.5m )

( 1.5m )

( 0.5m )

�������������������
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2.4.1 2

2007  2008

×1
0-1

0 
Bq

/cm
3

2007 2008

×1
0-1

0 
Bq

/cm
3
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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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2007 2008

2007 2008

2.4.1 6

2.4.1 7

1189.5mm 
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(1)

2.4.2 1(a) 2.4.2 1(b)

(2)
1

No.3
2.4.2 2
(3)

80cm 1
2.4.2 3

(4)
1

2.4.2 4
(5) 

1 2 1 3
3H

2 3H 1
2.4.2 4

(6) 
2 No.17

No.22 10 HTO
HTO 2.4.2 1

(1) (6)

�������������������
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2.4.2 1(a)
(2007 )

10 1.6 ×10 -2 < 7.7 ×10 -6 < 8.9 ×10 -6 < 2.1 ×10 -5 < 2.5 ×10 -5 < 1.5 ×10 -5 < 6.2 ×10 -5 < 6.9 ×10 -6 < 4.0 ×10 -5

5 1.1 ×10 -1 < 1.7 ×10 -5 < 2.5 ×10 -5 < 2.5 ×10 -5 < 3.8 ×10 -5 < 2.4 ×10 -5 < 1.3 ×10 -4 7.5 ×10 -5 < 8.4 ×10 -5 < 1.4 ×10 -6

11 1.1 ×10 -1 < 1.6 ×10 -5 < 2.1 ×10 -5 < 2.1 ×10 -5 < 3.5 ×10 -5 < 1.6 ×10 -5 < 1.3 ×10 -4 6.6 ×10 -5 < 7.6 ×10 -5 < 6.4 ×10 -7

5 5.6 ×10 -2 < 1.4 ×10 -5 < 1.7 ×10 -5 < 1.6 ×10 -5 < 2.8 ×10 -5 < 1.9 ×10 -5 < 1.1 ×10 -4 4.7 ×10 -5 < 6.7 ×10 -5 < 1.2 ×10 -6

11 5.6 ×10 -2 < 1.3 ×10 -5 < 2.5 ×10 -5 < 1.4 ×10 -5 < 2.7 ×10 -5 < 1.8 ×10 -5 < 9.3 ×10 -5 3.1 ×10 -5 < 6.4 ×10 -5 < 6.6 ×10 -7

7 7.6 ×10 -1 < 2.2 ×10 -4 < 1.6 ×10 -4 < 1.5 ×10 -4 < 6.9 ×10 -4 < 2.3 ×10 -4 < 1.2 ×10 -3 2.7 ×10 -4 < 1.6 ×10 -3 2.3 ×10 -4

1 5.4 ×10 -1 < 2.0 ×10 -4 < 1.3 ×10 -4 < 1.3 ×10 -4 < 5.3 ×10 -4 < 2.0 ×10 -4 < 9.3 ×10 -4 3.6 ×10 -4 < 2.1 ×10 -3 1.5 ×10 -4

5 5.9 ×10 -1 < 1.6 ×10 -4 < 1.1 ×10 -4 < 2.9 ×10 -4 < 1.7 ×10 -4 < 8.0 ×10 -4 8.4 ×10 -4 < 1.1 ×10 -3

11 6.3 ×10 -1 < 1.6 ×10 -4 < 1.1 ×10 -4 < 4.7 ×10 -4 < 1.7 ×10 -4 < 8.2 ×10 -4 1.0 ×10 -3 < 1.1 ×10 -3

5 3.0 ×10 -1 < 2.1 ×10 -4 < 1.4 ×10 -4 < 6.2 ×10 -4 < 2.1 ×10 -4 < 1.3 ×10 -3 5.4 ×10 -2 < 1.6 ×10 -3

11 3.0 ×10 -1 < 2.2 ×10 -4 < 1.4 ×10 -4 < 4.3 ×10 -4 < 2.6 ×10 -4 < 1.2 ×10 -3 1.3 ×10 -2 < 1.6 ×10 -3

5 4.6 ×10 -1 < 7.6 ×10 -4 < 4.4 ×10 -4 < 1.4 ×10 -3 < 6.5 ×10 -4 < 3.8 ×10 -3 4.7 ×10 -2 < 3.3 ×10 -3

11 2.0 ×10 -1 < 6.0 ×10 -4 < 4.2 ×10 -4 < 1.8 ×10 -3 < 7.3 ×10 -4 < 3.9 ×10 -3 5.2 ×10 -2 < 3.2 ×10 -3

5 2.1 ×10 -1 < 5.9 ×10 -4 < 3.3 ×10 -4 < 1.5 ×10 -3 < 5.6 ×10 -4 < 2.9 ×10 -3 3.9 ×10 -3 < 2.4 ×10 -3

11 3.8 ×10 -1 < 4.9 ×10 -4 < 3.2 ×10 -4 < 1.4 ×10 -3 < 5.5 ×10 -4 < 2.8 ×10 -3 5.0 ×10 -3 < 2.2 ×10 -3

5 2.4 ×10 -1 < 5.0 ×10 -4 < 3.8 ×10 -4 < 1.5 ×10 -3 < 6.3 ×10 -4 < 3.1 ×10 -3 1.8 ×10 -2 < 2.8 ×10 -3

11 1.9 ×10 -1 < 5.7 ×10 -4 < 3.1 ×10 -4 < 1.5 ×10 -3 < 5.3 ×10 -4 < 2.9 ×10 -3 2.4 ×10 -2 < 2.6 ×10 -3

5 2.4 ×10 -1 < 5.2 ×10 -4 < 3.3 ×10 -4 < 9.6 ×10 -4 < 5.9 ×10 -4 < 2.8 ×10 -3 7.4 ×10 -3 < 2.2 ×10 -3

11 1.4 ×10 -1 < 4.4 ×10 -4 < 3.1 ×10 -4 < 1.4 ×10 -3 < 5.4 ×10 -4 < 2.8 ×10 -3 6.7 ×10 -3 < 2.4 ×10 -3

7 5.8 ×10 -1 < 1.6 ×10 -4 < 1.1 ×10 -4 < 3.8 ×10 -4 < 1.5 ×10 -4 < 7.5 ×10 -4 1.3 ×10 -4 < 9.5 ×10 -4

1 6.4 ×10 -1 < 1.6 ×10 -4 < 1.1 ×10 -4 < 3.9 ×10 -4 < 1.6 ×10 -4 < 7.4 ×10 -4 < 9.2 ×10 -5 < 9.7 ×10 -4

7 6.5 ×10 -1 < 1.5 ×10 -4 < 1.1 ×10 -4 < 3.7 ×10 -4 < 1.4 ×10 -4 < 7.3 ×10 -4 < 8.7 ×10 -5 < 9.4 ×10 -4

1 6.1 ×10 -1 < 1.5 ×10 -4 < 1.7 ×10 -4 < 2.9 ×10 -4 < 1.7 ×10 -4 < 7.9 ×10 -4 < 8.9 ×10 -5 < 9.7 ×10 -4

7 6.2 ×10 -1 < 1.4 ×10 -4 < 1.1 ×10 -4 < 3.9 ×10 -4 < 1.5 ×10 -4 < 7.9 ×10 -4 1.1 ×10 -4 < 8.4 ×10 -4

1 6.8 ×10 -1 < 1.4 ×10 -4 < 1.1 ×10 -4 < 4.1 ×10 -4 < 1.6 ×10 -4 < 8.0 ×10 -4 1.2 ×10 -4 < 9.7 ×10 -4

Cs Ce Pu*1Sr*1 Zr Nb RuMn Co

Bq g
*2

Bq g

*1 90Sr 239+240Pu
*2
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2.4.2 1(b)
(2007 )

4 6.6 ×10 -5 5.6 ×10 -3 <1.1 ×10 -5 <1.3 ×10 -5 <2.5 ×10 -5 <1.6 ×10 -5 <9.2 ×10 -5 <1.4 ×10 -4 <1.1 ×10 -5 <5.7 ×10 -5

10 5.9 ×10 -5 2.8 ×10 -3 <1.2 ×10 -5 <1.3 ×10 -5 <5.1 ×10 -5 <3.0 ×10 -5 <1.1 ×10 -4 <1.4 ×10 -4 <1.1 ×10 -5 <6.7 ×10 -5

4 5.2 ×10 -5 5.3 ×10 -3 <6.4 ×10 -7 <7.2 ×10 -7 <1.6 ×10 -6 <9.3 ×10 -7 <6.3 ×10 -6 <1.4 ×10 -4 <4.7 ×10 -7 <4.6 ×10 -6

10 5.8 ×10 -5 2.3 ×10 -3 <7.1 ×10 -7 <1.3 ×10 -6 <1.7 ×10 -6 <9.8 ×10 -7 <5.7 ×10 -6 <1.5 ×10 -4 <4.4 ×10 -7 <3.8 ×10 -6

4 5.5 ×10 -5 5.3 ×10 -3 <1.3 ×10 -5 <1.4 ×10 -5 <2.9 ×10 -5 <1.8 ×10 -5 <1.0 ×10 -4 <1.5 ×10 -4 <1.3 ×10 -5 <8.2 ×10 -5

10 8.1 ×10 -5 2.3 ×10 -3 <1.2 ×10 -5 <1.4 ×10 -5 <5.3 ×10 -5 <2.9 ×10 -5 <1.1 ×10 -4 <1.3 ×10 -4 <1.1 ×10 -5 <6.7 ×10 -5

4 1.5 ×10 -5 5.4 ×10 -3 <7.7 ×10 -7 <8.4 ×10 -7 <2.3 ×10 -6 <1.7 ×10 -6 <9.5 ×10 -7 <6.5 ×10 -6 1.4 ×10 -6 <4.7 ×10 -6

10 1.3 ×10 -5 1.9 ×10 -3 <7.3 ×10 -7 <7.5 ×10 -7 <2.1 ×10 -6 <1.6 ×10 -6 <9.9 ×10 -7 <6.2 ×10 -6 1.8 ×10 -6 <3.8 ×10 -6

4 1.7 ×10 -1 <2.4 ×10 -5 <3.2 ×10 -5 4.0 ×10 -5 <5.1 ×10 -5 <3.2 ×10 -5 <1.8 ×10 -4 <2.2 ×10 -4 <2.1 ×10 -5 <1.1 ×10 -4

10 1.9 ×10 -1 <2.5 ×10 -5 <3.0 ×10 -5 6.9 ×10 -5 <5.4 ×10 -5 <2.6 ×10 -5 <1.8 ×10 -4 <2.4 ×10 -4 3.5 ×10 -5 <1.1 ×10 -4

5 1.4 ×10 -1 <1.9 ×10 -5 <2.6 ×10 -5 <4.4 ×10 -5 <2.8 ×10 -5 <1.6 ×10 -4 <1.9 ×10 -4 <1.9 ×10 -5 <1.1 ×10 -4

11 2.2 ×10 -1 <7.5 ×10 -5 <5.7 ×10 -5 <1.5 ×10 -4 <7.1 ×10 -5 <3.3 ×10 -4 <2.5 ×10 -4 5.5 ×10 -5 <2.3 ×10 -4

Bq cm

95Zr 95Nb 106Ru90Sr *3H 54Mn 60Co 131I 137Cs 144Ce

Bq g

* 90Sr

2.4.2 2 No.3
(2007 )

2007 4 4.5 ×10 -9 <5.3 ×10 -12 <6.3 ×10 -12 <1.5 ×10 -11 <9.1 ×10 -12 <4.8 ×10 -11 <5.6 ×10 -12 <2.8 ×10 -11

2007 5 4.5 ×10 -9 <4.5 ×10 -12 <5.1 ×10 -12 <1.1 ×10 -11 <7.9 ×10 -12 <3.8 ×10 -11 <4.5 ×10 -12 <2.4 ×10 -11

2007 6 5.1 ×10 -9 <1.1 ×10 -11 <7.8 ×10 -12 <1.7 ×10 -11 <9.9 ×10 -12 <5.2 ×10 -11 <6.1 ×10 -12 <3.3 ×10 -11

2007 7 2.4 ×10 -9 <5.1 ×10 -12 <6.7 ×10 -12 <1.4 ×10 -11 <8.7 ×10 -12 <4.6 ×10 -11 <5.0 ×10 -12 <2.6 ×10 -11

2007 8 3.3 ×10 -9 <5.0 ×10 -12 <5.2 ×10 -12 <1.4 ×10 -11 <8.6 ×10 -12 <4.4 ×10 -11 <4.9 ×10 -12 <3.5 ×10 -11

2007 9 4.6 ×10 -9 <6.3 ×10 -12 <6.5 ×10 -12 <1.7 ×10 -11 <1.1 ×10 -11 <5.4 ×10 -11 <6.0 ×10 -12 <4.4 ×10 -11

200 10 5.5 ×10 -9 <5.1 ×10 -12 <6.6 ×10 -12 <1.4 ×10 -11 <8.7 ×10 -12 <4.3 ×10 -11 <7.5 ×10 -12 <3.0 ×10 -11

200 11 4.7 ×10 -9 <4.7 ×10 -12 <5.0 ×10 -12 <1.2 ×10 -11 <7.5 ×10 -12 <3.5 ×10 -11 <4.3 ×10 -12 <2.2 ×10 -11

200 12 4.0 ×10 -9 <6.4 ×10 -12 <7.3 ×10 -12 <1.6 ×10 -11 <9.8 ×10 -12 <5.4 ×10 -11 <6.0 ×10 -12 <4.3 ×10 -11

2008 1 4.6 ×10 -9 <5.0 ×10 -12 <5.4 ×10 -12 <1.3 ×10 -11 <7.8 ×10 -12 <4.3 ×10 -11 <5.0 ×10 -12 <3.5 ×10 -11

2008 2 4.9 ×10 -9 <5.8 ×10 -12 <7.0 ×10 -12 <1.4 ×10 -11 <8.9 ×10 -12 <4.5 ×10 -11 <5.6 ×10 -12 <2.7 ×10 -11

2008 3 5.0 ×10 -9 <6.0 ×10 -12 <6.9 ×10 -12 <1.6 ×10 -11 <1.0 ×10 -11 <5.6 ×10 -11 <6.2 ×10 -12 <4.4 ×10 -11

7Be 54Mn 60Co 95Zr

Bq cm3

95Nb 106Ru 137Cs 144Ce
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2.4.2 3
(2007 )

2007 4 1.4 ×10 1 1.9 ×10 2 <6.6 ×10 -2 <4.8 ×10 -2 <1.2 ×10 -1 <7.0 ×10 -2 <3.7 ×10 -1 8.1 ×10 -2 <3.3 ×10 -1

2007 5 2.2 ×10 2 <5.6 ×10 -2 <6.3 ×10 -2 <1.5 ×10 -1 <8.2 ×10 -2 <5.1 ×10 -1 <5.8 ×10 -2 <3.9 ×10 -1

2007 6 1.4 ×10 1 2.8 ×10 2 <4.3 ×10 -2 <5.4 ×10 -2 <1.2 ×10 -1 <7.2 ×10 -2 <3.9 ×10 -1 <7.0 ×10 -2 <3.0 ×10 -1

2007 7 1.1 ×10 1 1.5 ×10 2 <4.3 ×10 -2 <5.5 ×10 -2 <1.1 ×10 -1 <6.2 ×10 -2 <3.5 ×10 -1 <4.4 ×10 -2 <2.7 ×10 -1

2007 8 6.1 ×10 1 <6.4 ×10 -2 <4.9 ×10 -2 <1.2 ×10 -1 <6.4 ×10 -2 <3.4 ×10 -1 <4.5 ×10 -2 <2.9 ×10 -1

2007 9 1.0 ×10 1 1.0 ×10 2 <5.5 ×10 -2 <6.5 ×10 -2 <1.6 ×10 -1 <9.3 ×10 -2 <5.4 ×10 -1 <5.7 ×10 -2 <3.7 ×10 -1

200 10 1.6 ×10 2 <4.4 ×10 -2 <4.8 ×10 -2 <1.1 ×10 -1 <6.6 ×10 -2 <3.6 ×10 -1 <4.5 ×10 -2 <2.8 ×10 -1

200 11 9.5 ×10 1 <4.2 ×10 -2 <7.5 ×10 -2 <1.1 ×10 -1 <7.2 ×10 -2 <3.6 ×10 -1 <4.5 ×10 -2 <2.4 ×10 -1

200 12 1.4 ×10 1 1.7 ×10 2 <4.1 ×10 -2 <4.8 ×10 -2 <1.2 ×10 -1 <6.6 ×10 -2 <3.6 ×10 -1 <4.4 ×10 -2 <2.8 ×10 -1

2008 1 3.6 ×10 1 <5.3 ×10 -2 <6.0 ×10 -2 <1.3 ×10 -1 <7.5 ×10 -2 <4.4 ×10 -1 <5.1 ×10 -2 <2.6 ×10 -1

2008 2 2.4 ×10 1 8.4 ×10 1 <1.0 ×10 -1 <6.5 ×10 -2 <2.8 ×10 -1 <1.1 ×10 -1 <6.9 ×10 -1 1.4 ×10 -1 <4.2 ×10 -1

2008 3 1.0 ×10 1 1.4 ×10 2 <4.6 ×10 -2 <5.5 ×10 -2 <1.2 ×10 -1 <7.3 ×10 -2 <4.0 ×10 -1 <4.3 ×10 -2 <2.6 ×10 -1

137Cs 144Ce

Bq m

9.8

8.5

7.3

8.2
9.8

7Be 106Ru54Mn 60Co 95Zr 95Nb

2.4.2 4
(2007 )

200 7 4 8.4 × 10 -5 9 . 1 × 10 -5 6 .6 × 10 -5 4 .6 × 10 -3 7 .0 × 10 -5

200 7 5 4.5 × 10 -5 9 . 1 × 10 -5 8 .3 × 10 -5 6 .7 × 10 -2 8 .6 × 10 -5

200 7 6 4.1 × 10 -5 1 . 0 × 10 -4 8 .4 × 10 -5 4 .8 × 10 -2 9 .4 × 10 -5

200 7 7 2.2 × 10 -5 8 . 3 × 10 -5 7 .1 × 10 -5 2 .8 × 10 -2 6 .0 × 10 -5

200 7 8 4.2 × 10 -5 8 . 7 × 10 -5 8 .2 × 10 -5 < 4.9 × 10 -3 7 .7 × 10 -5

200 7 9 2.7 × 10 -5 8 . 7 × 10 -5 6 .3 × 10 -5 1 .0 × 10 -2 6 .9 × 10 -5

200 10 1.6 × 10 -5 7 . 7 × 10 -5 6 .8 × 10 -5 1 .9 × 10 -2 5 .7 × 10 -5

200 11 5.3 × 10 -5 9 . 0 × 10 -5 7 .3 × 10 -5 4 .0 × 10 -3

200 12 6.9 × 10 -5 8 . 2 × 10 -5 7 .5 × 10 -5 < 3.7 × 10 -3 8 .0 × 10 -5

200 8 1 7.9 × 10 -5 7 . 2 × 10 -5 7 .2 × 10 -5 4 .5 × 10 -2 5 .0 × 10 -5

200 8 2 4.8 × 10 -5 9 . 1 × 10 -5 7 .1 × 10 -5 4 .6 × 10 -3 7 .9 × 10 -5

200 8 3 4.4 × 10 -5 7 . 6 × 10 -5 7 .7 × 10 -5 3 .6 × 10 -2 1 .1 × 10 -4

B q cm 3

31 2
3H
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H
TO

B
q

m
-3

ai
r

2.2.2 1 HTO

(1) 89Sr 90Sr
2007 89Sr 90Sr

2.4.3 1 89Sr
90Sr

89Sr RI 90Sr JRR-3 RI
2 6

90Sr

(2) 90Sr 239+240Pu

90Sr 239+240Pu
2.4.2 1(a) 2.4.2 1(b)

90Sr 239+240Pu
239+240Pu

90Sr 239+240Pu

2.4.2 1 HTO

1.0 10-3

1.0 10-2

1.0 10-1

1.0 100

�������������������

����



89Sr 90Sr 89Sr 90Sr 89Sr 90Sr 89Sr 90Sr
1.4 1.5 1.5 1.6 1.6 1.7 1.6 1.7
1.4 1.5 1.6 1.7 1.4 1.5 1.4 1.4
7.0 7.4 6.0 6.4 6.7 7.1 6.4 6.8
1.6 1.7 1.4 1.5 1.3 1.4 1.3 1.4
1.6 1.7 2.0 2.1 1.9 2.0 1.9 2.0
1.5 1.5 1.7 1.8 1.6 1.7 1.7 1.8
1.5 1.6 1.5 1.6 1.9 2.0 1.6 1.7
2.3 0.69 0.87 0.92 0.89 0.94 2.4 00.89

0.76 0.81 0.84 0.88 0.80 0.85 0.81 0.85
3.6 3.8 4.2 4.4 29 31 65 70
3.2 3.4 3.3 3.5 3.1 3.3 3.2 3.4

0.74 0.78 0.80 0.84 0.74 0.78 0.60 0.65
3.0 3.2 3.5 3.7 3.4 3.6 3.0 3.3
3.1 3.3 3.1 3.3 3.1 3.3 2.8 3.0

0.74 0.78 0.75 0.79 0.67 0.72 0.62 0.67
0.74 0.78 0.75 0.79 0.84 0.89 0.67 0.72
0.34 0.36 3.0 3.1 3.6 3.8 3.4 3.5
0.81 0.86 0.67 0.71 0.78 0.82 0.67 0.71

NUCEF 0.81 0.85 0.67 0.71 0.73 0.77 0.68 0.72
3.3 3.5 4.1 4.4 3.4 3.6 3.3 3.6
3.2 3.4 3.0 3.2 3.5 3.7 3.0 3.2
73 75 78 80 63 65 67 71

69 73
250 69

74 76 74 76 55 57
64 68

260 995 68 71 190 51
72 74 69 72 62 65

300 170 150 57
69 71 56 58
34 4400

460 900
73 74 75 77 60 63 63 66
77 79 82 84 210 69 360 4430
72 73 74 76 56 58 60 63

200 63
71 73 57 60 75 80

300 3320 260 2200
72 74 76 78 57 59 60 63
70 72 76 78 63 66
75 76 71 73 190 62 62 65

58 60

1
2
3

NSRR
NUCEF

JRR-1
JRR-2
JRR-3
JRR-4
RI
JRR-3 2

NSRR

4

 Bq/m3

Bq/m3

2
3

JRR-3 2

1

JRR-2
JRR-3
JRR-4
RI

1 2 3 4

2.4.3 1 89Sr 90Sr
2007
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2.5

J-PARC
2007 6,800

23,353
4,216 13,328

3
3 2mSv 1

152 195

167.6 mSv
0.04mSv 5.0mSv 215.5

mSv 0.03m Sv 5.4mSv

37,337

3
1.7mSv/ 1

1 1cm 70 m
1 cm 70 m

0.1mSv
0

4,216 13,328
1

15 57

108 223
6

2.5.1 1
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2.5.1 1
2007

1  2,953 14 40 3,007 
2  3,073 15 75 3,163 
3  3,540 14 55 3,609 
4  3,482 14 53 3,549 

 13,048 57 223 13,328 
 2,203 0 0 2,203 

 2,587 0 2 2,589 
 232 0 0 232 

 1,697 0 0 1,697 
 232 0 0 232 

* 650 0 0 650 
J-PARC 2,015 0 0 2,015 

 23,071 57 225 23,353 
* OSL

3 2mSv
0 0

1

37 113 35 82
1
86 152

 2007
2.5.2 1

10 80 11
28
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2.5.2 1
2007

1 0 0 28 29 26 83 
2 0 0 31 18 45 94 
3 0 0 23 19 41 83 
4 0 0 31 16 40 87 

0 0 113 82 152 347 

0 0 0 108 0 108 
0 0 50 111 110 271 
0 0 0 0 0 0 
0 0 20 0 0 20 
0 0 0 0 0 0 
0 0 0 0 0 0 

J-PARC 0 0 19 19 0 38 

0 0 202 320 262 784 

(1) 
167.6 mSv 0.04 mSv 2006

41 5.0 mSv
WASTEF

2.5.3 1 2.5.3 2
40.5 mSv 0.16 

mSv WASTEF
11.3 mSv 0.06 mSv

WASTEF

(2) 

2.5.3 3 2.5.3 4
2.5.3 5
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2.5.3 1
2007

( )
0.1mSv 

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv
( mSv)

(mSv) (mSv)

1 2,807 2,668 131 8 0 0 51.8 0.02 3.5 
2 2,887 2,783 103 1 0 0 23.1 0.01 1.2 
3 3,204 3,052 146 6 0 0  49.5 0.02  1.8 
4 3,116 3,020 84 12 0 0  43.2 0.01  2.9 

*
4,216 

(4,175) 
3,923 

(3,840) 
246 
(265)

47 
(65)

0
(5)

0
(0)

167.6 
(282.0) 

0.04 
(0.07) 

 5.0 
(10.0)

* 2006

2.5.3 2
2007

*

( )
0.1mSv 

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv
( mSv)

(mSv) (mSv)

1,008  958  44  6 0 0  22.0 0.02  1.6 

1,402 1,351  50  1 0 0  13.1 0.01  1.1 

1,575 1,383 152 40 0 0 132.5 0.08  5.0 

 244  244   0  0 0 0   0.0 0.00  0.0 

4,216 3,923 246 47 0 0 167.6 0.04  5.0 

*
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2.5.3 3 *

( 2007 )

( )
0.1mSv 

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv
( mSv)

(mSv) (mSv)

1 4,567 4,385 174 8 0 0 59.0 0.01 3.5 
2 4,980 4,791 184 5 0 0 53.9 0.01 1.2 
3 5,217 5,031 180 6 0 0 56.1 0.01 1.8 
4 5,207 5,096 99 12 0 0 46.5 0.01 2.9 

*2
6,800 

(6,464) 
6,393 
(6,024) 

353 
(367)

53 
(66)

1
(7)

0
(0)

215.5 
(325.5) 

0.03 
(0.05) 

5.4 
(10.0)

*1
*2 2006

2.5.3 4 *

( 2007 )

*2 ( )
0.1mSv 

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv
( mSv)

(mSv) (mSv)

1,884 1,799  79  6 0 0  31.2 0.02 1.6 

1,772 1,718  53  1 0 0  14.3 0.01 1.1 

2,926 2,658  221 46 1 0 170.0 0.06 5.4 

  244   244   0  0 0 0   0.0 0.00 0.0 

6,800 6,393 353 53 1 0 215.5 0.03 5.4 
*1
*2
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2.5.3 5
(2007 )

*1

( )
0.1mSv 

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv
15mSv

( mSv) (mSv) (mSv)

4,216 3,923 246 47 0 0 167.6 0.04 5.0 

693 685 8 0 0 0 2.1 0.00 0.6 

950 867 80 3 0 0 36.3 0.04 1.4 

 70 70 0 0 0 0 0.0 0.00 0.0 

553 530 23 0 0 0 6.8 0.01 0.8 

61 61 0 0 0 0 0.0 0.00 0.0 

( ) 57 57 0 0 0 0 0.0 0.00 0.0 

J-PARC 704 686 18 0 0 0 2.6 0.00 0.3 

* 6,800 6,393 353 53 1 0 215.5 0.03 5.4 

*1

*2

13,328
347 3 1 1 0

1

2.5.4 1
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  2.5.4 1
   2007

1 2 3 4

227 134 211 115 687 

1,211 1,250 1,437 1,395 5,293 

1,439 1,085 1,226 1,722 5,472 

8 0 4 5 17 

51 7 7 1 66 

6,422 0 0 0 6,422 

492 315 333 310 1,450 

1,439 1,085 1,226 1,722 5,472 

6,062 0 0 0 6,062 

305 160 266 196 927 

1,438 1,083 1,226 1,722 5,469 

19,094 5,119 5,936 7,188 37,337 
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2.6

2

J-PARC

2007 1,041
2.6.1 1 TLD 680

GM 2

2.6.1 1
2007

* *

GM 174 173 
GM 24 24 
GM 298 298 
NaI 23 23 
ZnS 157 155 

5 5 
89 85 

12 11 

38 40 

135 126 

12 11 

28 28 
3H 14C 7 7 

30 30 

7 25 

1,039 1,041 
*
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(1) 

(2) 

2.6.2 1 2007

2.6.2 1
                         2007

 72 75
 57 62

Pu  12 12
 58 58

 22 23 
 16 16

 26 26
 171 177

 77 77
 37 37

 10 10
 10 10
 56 57

18 20

18 18

 3 3
 4 4

 2 2
            669 687   
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2.7

RI
RI

252Cf 2GBq
2.5MeV 7

2.5m

2007 4
2007 12 9

15 9
26

J-PARC

1

KAERI
KAERI
ISORD-4 2007 7 JAEA-KAERI

RI

2.5MeV 7
2.5m

RI 252Cf
2GBq 1

2007 4
26 2.7.1 1
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26
3 4 4 8

56
2007 4,945
2.7.1 2 2007 252Cf

2006 1,400

TLD 4,255

1

2.7.1 1
2007

RI  X
( )

3 9 3 0 0 15( 9)

10 1 0 1 0 12( 9)

13 10 3 1 0 27(18) 
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2.7.1 2
2007

 956 

 213 

X  10 

 94 

 268 

 96 

2  55 

G M  22 
90Sr 204Tl  63 

60Co 137Cs  414 
252Cf 241Am-Be  2,754 

 4,945 

J-PARC

(1) 
2007 16,076

19,111 2007
2.7.2 1

(2) 
17 712.4

Ge GE-4
1

0.5
(3) 

1 GR-2
1 LS-1 Ge 3

GE-2 GE-4 GE-5 2
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2
2 14

(4) 
2007 1

(5) 

866
3,033

 (a) 
JRR-3 144 400.0

 (b) 
VHTRC 159 441.7

 (c) 
563 2,191.4

2.7.2 2

                                                 

                       2.7.2 1
               2007

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

  3254    560.1      0     0.0
  4836 
*(216) 

  3535.1 
*(119.9) 

     0      0.0

   813    389.7    470   2601.0    414   4184.8      0      0.0

  2692    480.0     66    503.4   2404   4937.7      0      0.0

1056 1381.4      2     12.0     69    525.7      0      0.0

  7815   2811.2    538   3116.4   7723  13183.3      0      0.0

* J-PARC
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  2.7.2 2

           
    

     (h)

     129       35.8 

     124 69.9 

      65     1444.4 

     245      641.3 

     563     2191.4 
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2.8

2007

(1) 

2007
(2)

669 5
40

(3)

ICP

(4) 15

(5) TIARA

(6) 252Cf 2 GBq
NPL
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JIS ISO

(7) 565keV
NaI(Tl)

(8) 
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(1) 

Web
2004 2005

2006
2007

(2) 
Web

Web

2.8.1 1

(3) 

2.8.1 2
(4) 

Web
IP

(5) 
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1
2007 669

1

2003 2007

2

GM

3
5 2.8.2 1

2.8.2 2
80

40
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2.8.2 1

2.8.2 2
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(1) 

1)

(2) 
1kg

1g 5g
5g 1) 5g

5g
1) 1g

2)

(3) 2.8.3 1 1g
ICP

(4) 5
3) 2.8.3 1

1kg 5g

1g
1.7g 5g

2.8.3 1
Ca g/kg

3)

6 0.60 0.13  0.49 
5 0.63 0.04  0.43 
5 0.04 0.00  0.03 
5 0.37 0.03  0.43 
3 1.52 0.19 2.10

1) 2 2003
2) 2 1983
3) 2005
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FCA
1 2 3

1 2

FCA FCA SGL TCA FNS

VBA Visual Basic for Applications

(a)

Excel

Excel
2.8.4 1

(b)

TAB
1

(c)

e-

(d)
Excel

1
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(e)

2.8.4 1
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J-PARC

20MeV
TIARA MeV

1)

TIARA
FC

TIARA 45 60 75MeV 3
130 130 0.5mm3 BC-400

PMT 2
120 120mm2

0.5mm

FC
2.8.5

1 PMT
75MeV 2.8.5 2

FC
FC 10%

PMT 2

1 Baba, M. et al.: Nucl. Instrum. Meth., A428, 454 (1999). 
2 2005 L22.
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2.8.5 1

2.8.5 2  v.s. 75MeV

PMT
AlAl
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(1)
FRS 2007 252Cf 2 GBq

NPL

(2)
NPL JIS Z 45211) ISO 

8529-12) 1
BF3

(3)

1) NPL (2.151 0.030) 108 s-1 2008 1 28
k=2

2) 252Cf 2.645 0.008
250Cf 365.242190

3)
379 pSv cm2 0

394 pSv cm2 1%
1.94 0.02 MeV k=1

4)
1.063±0.005 90 k=1

5) 252Cf 5 10
6)

7) JIS Z 4521
10.6 pSv cm2 0 11.4 pSv cm2

8)

9)
(4)
1)

2) 1m 1,720 50 (cm-2 s-1) 2008

�������������������

�����



4 1 k=2
3) 1,310 50 1,670 70

(cm-2 s-1) 2008 4 1 k=2
4)

Microsoft Excel 2.8.6 1
5)

(5)
252Cf 2GBq

JIS ISO

1) JIS Z 4521: (2006). 
2) ISO 8529-1: Neutron radiations - part 1: Characteristics and methods of production ISO

(2001). 

2.8.6 1
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MV 8keV 19MeV
8keV 144keV 250keV 565keV 2.5MeV

5.0MeV 14.8MeV 7 1-3)

NaI(Tl) 565keV

2.3 MeV LiF 565 
keV

3 3 NaI(Tl) NaI(Tl)

BC501A

MAXED 4)

MCNP-4C
NaI(Tl)

2.8.7 1 19F(p, )16O
6.130MeV 6.917MeV 7.117MeV

NaI(Tl)
7Li(p,p’ )7Li 478keV 511keV

565keV 2.8.7 1
LiF 7Li 19F

6 7MeV 511 keV
565keV

1) Tanimura, Y. et al.: Radiat. Prot. Dosim., 110, 85 (2004). 
2) :JAEA-Review 2006-032, 131 (2006). 
3) Tanimura, Y. et al.: Radiat. Prot. Dosim., 126, 8 (2007). 
4) Reginatto, M. et al.: Nucl. Instrum. Meth., A 476, 242 (2002). 
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2.8.7 1 565keV

[MeV] 

0.110 19F(p,p’ )19F 0.022
0.197 19F(p,p’ )19F 0.035
0.478 7Li(p,p’ )7Li 0.032
0.511 0.016
6.130 19F(p, )16O 0.019
6.917 19F(p, )16O 0.029
7.117 19F(p, )16O 0.044

2.8.7 1

(a)

(b)
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(1)

8
2 9

241Am 10 MIX

1)

(2)
7 n

GE-3
92mm 45mmH

CREPT-MCNP2 MIX

MIX

(3)
(a)

4cm 3mm
2.8.8 1

P
3.8cm 6.2cm

CREPT-MCNP Windows PC GUI

(b)
MIX

2.8.8 2 4

2.8.8 1
  (c) 

2 150keV 7 8

150keV
3
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1) No.44, JAERI-Review 2002-036,52-53 (2002). 
2) JAEA-Data/Code 2006-027 (2007). 

         2.8.8 1

 2.8.8 2

 2.8.8 1
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3

2006
6 2

10 RI

2 1

2007
0.6mSv

3.1

4
3.1 1 3.1 2

4 3.1 3 2007
OSL

3.1 1 3.1 2 3.1 3
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3.1 1

3.1 2

3He

3.1 3

4 5 6 7 8 9 10 11 12 1 2 3
46 46 46 45 46 46 46 46 47 46 46 46 46
56 63 53 84 66 63 54 53 64 62 79 56 84
51 52 51 52 51 50 50 50 50 49 49 52 51
71 75 66 122 77 82 66 63 71 75 64 69 122
55 55 55 55 54 55 54 54 55 54 55 55 55
72 74 75 93 71 73 63 62 80 75 68 70 93
46 46 47 47 46 46 45 45 46 46 46 46 46
61 71 50 59 70 79 60 58 69 66 66 62 79

2007 2008
2007 nSv/h

4 5 6 7 8 9 10 11 12 1 2 3
3.2 3.4 3.3 3.3 3.2 3.1 3.1 3.1 3.2 3.2 3.2 3.3 3.2
8.2 8.5 8.9 8.8 9.1 9.4 7.8 8.5 8.7 9.3 8.5 8.3 9.4
3.7 3.9 3.8 3.8 3.7 3.7 3.5 3.6 3.8 3.7 3.8 3.8 3.7
9.1 10.0 10.0 9.3 9.6 9.9 9.2 9.0 10.2 9.6 10.0 9.4 10.2
3.3 3.5 3.3 3.4 3.3 3.2 3.2 3.3 3.4 3.3 3.3 3.3 3.3
8.9 8.7 8.1 8.2 8.7 8.0 8.4 9.2 10.1 9.6 8.3 8.1 10.1
3.6 3.8 3.8 3.7 3.8 3.6 3.5 3.5 3.7 3.5 3.6 3.7 3.7
9.1 10.0 9.1 11.1 9.2 9.6 8.8 8.8 9.6 9.0 8.9 8.7 11.1

2007 2008
2007 nSv/h

5cm

<0.1

<0.1

<0.1

 2007 10 1
          12 31

1
 2007 4 1
           6 30

2

0.1

 2007 7 1
           9 30

<0.1 <0.1

0.1 <0.1 <0.1

 2008 1 1
           3 31

2007 Sv

0.1 <0.1 <0.1

43

0.1 <0.1 <0.1<0.1
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3.2

(1)
1 2 3.2 1

2007 2

(2)
2007

3.2 1 41Ar
11C 13N

(3)

(4)

(5)
2007

25mSv/h 800 Sv/h
0.6mSv
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3.2 1

2007

Bq Bq/cm Bq Bq/cm

65Zn 0
5.3 10-11 

6.7 10-10

41Ar
11C
13N

2.9 109

6.6 108

9.4 108

1.5 10-4

1.5 10-4

1.5 10-4

0 1

3.2 1 2008 3
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3.3

(1)
2007 2.1 mSv

0.00mSv 0.6mSv

3.3 1 3.3 2
3,782

(2)
108

0.1mSv 1.0mSv 5.0 15mSv

1.0mSv 5.0mSv 15mSv mSv mSv mSv
1 524 523 1 0 0 0 0.00 0.1 0.1
2 546 539 7 0 0 0 0.00 0.6 2.0
3 551 551 0 0 0 0 0.00 0.0 0.0
4 572 572 0 0 0 0 0.00 0.0 0.0

693 685 8 0 0 0 0.00 0.6 2.1
(640) (631) (9) (0) (0) (0) (0.00) (0.6) (2.5)

3.3 1

0.1mSv

0.1mSv 1.0mSv 5.0 15mSv

1.0mSv 5.0mSv 15mSv mSv mSv mSv
139 135 4 0 0 0 0.01 0.4 0.9
347 347 0 0 0 0 0.00 0.0 0.0
207 203 4 0 0 0 0.01 0.6 1.2

0 0 0 0 0 0 0.00 0.0 0.0
693 685 8 0 0 0 0.00 0.6 2.1

3.3 2

0.1mSv
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3.4

(1)
2007 3.4 1

(2)
2006 1

4
2007 3.4 2

3.4 1
2007

GM 48 48 
23 23 

NaI(Tl) 14 14 

7 6 
3 2 

5 5 

25 25 

2 2 

127 125 

3.4 2

2007

6 6 
2 2 
3 3 
1 1 
1 1 
1 1 
3 3 
2 2 
4 4 
4 4 
1 1 

28 28 
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3.5

60Co 30 184TBq
60Co 1

60Co 10 4.00PBq 3.5 1 2008
3 3.5 2

3.5 1
2008 3 31

2007

7.5 107 22Na, 109Cd 4 1.3 1010 22Na,241Am+Be 3 6 3.1 107 22Na,241Am 25 138

1 1.9 1016 60Co, 137Cs 3 158 1.0 107 137Cs,241Am 5 16

2 1.6 1016 60Co 1 143 4.7 106 60Co 1 6 

3.3 1015 60Co 1 225 1.2 106 60Co 1 3 

1.9 106 22Na, 57Co 2 2 

7.5 107 3.8 1016   532 4.7 107   165

�������������������

�����



3.5 2
2008 3 31 2007
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4

X
X

2006

SPring-8

3

4.1

2006 8
2007 4 4.1 1
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4.1 1

2007 Sv

2007.4 2007.5 2007.6 2007.7 2007.8 2007.9 2007.102007.112007.12 2008.1 2008.2 2008.3

3.30
5.2 

5.2
6.1 

6.1
6.29

6.29
7.31 

7.31
8.31 

8.31
9.28

9.28
11.1

11.1
11.30

11.30
12.28

12.28
2.1 

2.1
2.29

2.29
4.1

33 30 28 32 31 28 34 29 28 35 28 32

1 52 50 51 47 48 49 51 51 47 44 51 47 49 2.4 590 

2 43 38 44 41 46 42 41 43 38 39 40 40 41 2.5 497 

3 48 42 48 44 43 42 45 40 41 44 45 38 43 3.0 520 

4 38 45 42 41 42 41 44 38 45 40 42 46 42 2.7 504 

5 39 41 42 37 42 41 41 39 42 37 37 41 40 2.0 480 

6 48 41 47 41 47 39 44 44 47 44 44 40 44 3.1 525 

7 34 34 35 37 34 33 37 39 33 35 31 33 35 2.1 415 

8 31 31 28 29 30 31 30 32 36 30 25 27 30 2.7 360 

5cm
30 GD 450 137Cs
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4.2

(1)
2007 4.2 1

(2)

(3)
2007

4.2 1

2 2

�������������������

�����



4.3

2007 61
3

2007 57
3

4.3 1
4.3 2 4.3 3

4.3 1
2007

0.1mSv
0.1mSv

1.0mSv

1.0mSv 

5.0mSv

5.0mSv 

15mSv
15mSv

(mSv) (mSv) ( mSv)

55 55 0 0 0 0 0.00 0.0 0.0 
58 58 0 0 0 0 0.00 0.0 0.0 
60 60 0 0 0 0 0.00 0.0 0.0 
59 59 0 0 0 0 0.00 0.0 0.0 
61

(62)
61

(62)
0

(0)
0

(0)
0

(0)
0

(0)
0.00

(0.00)
0.0

(0.0)
0.0

(0.0)

2006

4.3 2
2007

0.1mSv 
0.1mSv 

1.0mSv

1.0mSv 

5.0mSv 

5.0mSv 

15mSv
15mSv

(mSv) (mSv) ( mSv)

54 54 0 0 0 0 0.00 0.0 0.0 
4 4 0 0 0 0 0.00 0.0 0.0 
3 3 0 0 0 0 0.00 0.0 0.0 
0 0 0 0 0 0 0.00 0.0 0.0 
61 61 0 0 0 0 0.00 0.0 0.0 

4.3 3
2007

0.1mSv 
0.1mSv 

1.0mSv

1.0mSv 

5.0mSv 

5.0mSv 

15mSv
15mSv

(mSv) (mSv) ( mSv)

54 54 0 0 0 0 0.00 0.0 0.0 
53 53 0 0 0 0 0.00 0.0 0.0 
55 55 0 0 0 0 0.00 0.0 0.0 
56 56 0 0 0 0 0.00 0.0 0.0 
57

(57)
57

(57)
0

(0)
0

(0)
0

(0)
0

(0)
0.00

(0.00)
0.0

(0.0)
0.0

(0.0)

2006
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4.4

4.4 1

4.4 1
2007

6 6 
GM  2 2 
NaI 2 2 

1 1 
2 2 

X 2 2 

2007

1 1 
ZnS 1 1 
GM  3 3 
NaI 2 2 
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4.5

2007

2007
SPring-8

4.5 1 4.5 2

4.5 1
2008 3 31

    1.3×107Bq 137Cs,241Am-Be 16 39

2008 3 31

SPring-8
    4.0×105Bq 237Np 1 1 

4.5 2
2008 3 31

1
150 MeV 

( )    100 nA 
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2006

2007

5.1

(1)
2007

(2)
(a) NaI

NaI
1

5.1 1
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5.1 1 NaI

2007 nGy/h
2007  2008

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

 29 25 32 30 31 32 32 34 31 31 31 30 30 2.1
 32 28 34 32 32 34 38 44 32 36 32 32  44 
 33 28 33 34 37 33 34 37 32 36 31 32 33 2.4
 38 32 36 36 40 36 40 46 34 42 32 34 46 
 37 33 37 36 36 36 36 38 36 36 34 36 36 1.4
 40 36 38 40 38 38 42 46 38 42 38 38 46 
 40 36 38 38 39 35 39 41 38 36 35 37 38 2.0
 47 38 40 42 46 36 42 50 42 46 40 40 50 
 36 36 37 35 35 34 38 37 34 35 31 36 35 1.7
 38 38 40 36 36 34 42 40 36 42 34 38 42 
 37 34 39 36 37 36 36 39 37 36 34 34 36 1.6
 40 36 40 38 38 36 38 46 40 40 36 34 46 

1

(b)
TLD 3

5.1 2

5.1 2
2007 Gy

1 2 3 4

2007 3 23
6 22

2007 6 22
9 21

2007 9 21
12 21

2007 12 21
2008 3 25

91 91 91 91

1  57 57 55 55 53 53 55 53 217
2  58 58 60 60 57 57 62 60 234
3  54 54 59 59 47 47 58 55 216
4  61 60 69 69 56 56 56 53 239
5  58 58 57 57 51 51 62 59 225
6  54 54 51 51 52 52 64 61 218
7  60 59 56 56 58 58 66 63 237
8  48 48 52 52 48 48 49 47 195
9  45 44 36 36 37 37 49 47 165
10  45 44 47 47 44 44 52 50 185

( ) 5cm ( )
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 (c) 
2006

(3)
(a)

5.1 3

5.1 3
2007

 2.5 10-5
Bq/cm3

2.6 10-5

 3.1 10-1
Bq/

2.1 10-1

 1.3 10-1

2.9 10-1Bq/
1.1 10-1

(b)

5.1 4 5.1 5

5.1 4
2007

54Mn 60Co 131I 137Cs 144Ce
5  <1.2 10-3 <1.4 10-3 *1 2.3 10-3 <9.7 10-3 

5  <1.2 10-3 <1.4 10-3 *1 2.2 10-3 <9.9 10-3 
Bq/L 

5  <7.5 10-1 <8.5 10-1 *1 9.2 10-1 <7.0 100

5  <5.5 10-1 <6.9 10-1 *1 <5.6 10-1 <5.7 100
Bq/

 11  <4.6 10-2 <5.7 10-2 *1  8.6 10-2 <2.5 10-1

 8  <8.9 10-2 <1.1 10-1 <1.3 10-1 *2  8.8 10-2 <4.6 10-1

 8  <4.3 10-2 <5.4 10-2 *1 4.4 10-2 <2.9 10-1

Bq/

*1  
*2  1L
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5.1 5
2007 Bq/km2

7Be 54Mn 60Co 95Zr 95Nb 137Cs 144Ce
4  1.9 107 <5.7 104 <6.9 104 <9.5 104 <7.2 104 <5.7 104 <3.1 105

5  4.1 107 <5.8 104 <7.4 104 <9.5 104 <9.2 104 <5.9 104 <4.9 105

6  4.5 107 <5.7 104 <7.4 104 <9.5 104 <7.0 104 <5.8 104 <4.7 105

7  2.4 107 <6.0 104 <7.1 104 <9.8 104 <7.2 104 <5.7 104 <3.1 105

8  2.4 107 <5.5 104 <7.0 104 <9.2 104 <7.1 104 <5.5 104 <3.1 105

9  5.1 106 <5.6 104 <6.9 104 <9.1 104 <7.5 104 <5.4 104 <4.3 105

10  8.4 106 <5.5 104 <6.4 104 <9.9 104 <7.2 104 <5.7 104 <4.3 105

11  9.5 106 <5.5 104 <7.2 104 <9.9 104 <6.7 104 <6.0 104 <4.7 105

12  3.6 107 <5.7 104 <6.6 104 <9.9 104 <8.0 104 <5.7 104 <3.3 105

1  1.0 107 <5.2 104 <6.8 104 <1.0 105 <7.5 104 <5.4 104 <4.2 105

2  1.5 107 <5.1 104 <6.5 104 <9.7 104 <7.3 104 <5.9 104 <4.1 105

3  1.6 107 <5.6 104 <6.5 104 <1.0 105 <7.6 104 <6.2 104 <4.2 105
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5.2

(1)

1 2
5.2 1 2007

(2)
2007 5.2
1 3 5.2 2
2007 3H

2006

5.2 1
2007

Bq Bq/cm3 Bq Bq/cm3

0 <1.7 10-9 3H 2.8 107  2.9 10-7

0 <3.2 10-9 3H 2.7 106  1.0 10-6

0 <2.7 10-9

0 <4.8 10-10

0
1

<

5.2 2 3
2007

(m3)
3

* Bq/cm3 Bq
 2.1 101 242Pu : < 1.3 10-3 242Pu :   0 0 

*
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5.2 1

2

1
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(3)

5.0 Sv/h

(4)

(5)
2007
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5.3

(1)
2007

5.3 1 5.3 2

(2)
2007

5.3 1
2007

( ) 0.1mSv 0.1 mSv
1.0mSv

1.0mSv
5.0mSv

5.0mSv
15mSv

15mSv (mSv) (mSv) ( mSv)

1 56 56 0 0 0 0 0.00 0.0 0.0 
2 54 54 0 0 0 0 0.00 0.0 0.0 
3 67 67 0 0 0 0 0.00 0.0 0.0 
4 54 54 0 0 0 0 0.00 0.0 0.0 

* 70
73

70
73

0
0

0
0

0
0

0
0

0.00
0.00

0.0
0.0

0.0
0.0

* 2006

5.3 2
2007

0.1mSv 0.1 mSv
1.0mSv

1.0mSv
5.0mSv

5.0mSv
15mSv

15mSv
(mSv) (mSv) ( mSv)

24 24 0 0 0 0 0.00 0.0 0.0 
2 2 0 0 0 0 0.00 0.0 0.0 
44 44 0 0 0 0 0.00 0.0 0.0 
0 0 0 0 0 0 0.00 0.0 0.0 
70 70 0 0 0 0 0.00 0.0 0.0 
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5.4

(1)
2007 5.4 1

1
(2)

2007 5.4 2
2006 1

5.4 1
2007

 NaI

 8 
12
 3 
 9 
 2 
5

    8 
   12
    3 
    6 
    1 
    5 

39    35

5.4 2
2007

3
4
1
1
1
2

3
3
1
1
1
2

 12 11 
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5.5

2008 3 31
40 1

5.5 1 5.5 2

5.5 1
2008 3 31

2007

0* 124Sb-Be 1 4 3.1 107Bq 60Co 137Cs 16 186
*

5.5 2
2008 3 31

2007

1    3MV 

        30 A
         5 A

     5 A
   5 A
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note

(UNSCEAR) 55
, No.52 (2007 7 )

No.39 2007.5 

6(2) 39
(2007) 

Y. Tanimura 
J. Saegusa 
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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°=( /180) rad
’ 1’=(1/60)°=( /10800) rad
” 1”=(1/60)’=( /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

CGS SI

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

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

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

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   (103/4 )A m-1

CGS
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