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This annual report describes the activities in the 2013 fiscal year of Department of
Radiation Protection in Nuclear Science Research Institute, Safety Section in Takasaki
Advanced Radiation Research Institute, Safety and Utilities Section in Kansai Photon
Science Institute, Nuclear Facilities Management 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 Daiichi Nuclear Power Station 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 have been
participating in the projects such as whole-body counting of Fukushima residents after the
Fukushima Nuclear Power Station accident. After the radioactive material leak accident at
the Hadron Experimental Facility of J-PARC in May 2013, the members of radiation
protection department immediately assessed external and internal exposures for the public
at the site boundary and radiation workers.

Keywords: Radiation Protection, Environmental Monitoring, Individual Monitoring,
Monitoring Instruments, Occupational Exposure, Radioactive Discharge
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Organization Chart of Department of Radiation Protection
as of March 31, 2014

Number of Personnel*

Tokai Research and Development Center
Nuclear Science Research Institute
Department of Radiation Protection. 91

Radiation Protection Administration Section 4
Dosimetry and Instrumentation Section 13
Environmental Radiation Monitoring Section 12
Radiation Safety Management Section I 22
Radiation Safety Management Section 20
Calibration Standards and Measurement Section 13

* Including collaborating staff.
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1.1 2

8

1.1 2 26 3 31

Organization Chart as of March 31,2014

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

Safety Section 8
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1.1 3

7

1.1 3 26 3 31

Organization Chart as of March 31, 2014

Number of Personnel
Kansai Photon Science Institute
Department of Administrative Services,

Safety Section 7
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1.1 4

9

1.1 4 26 3 31

Organization Chart as of March 31, 2014

Number of Personnel

Aomori Research and Development Center
Mutsu Office,

Operation Safety Administration Section 9
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1.1 5

12

1.1 5 26 3 31

Organization Chart as of March 31, 2014

( ) : Number of Personnel

Naka Fusion Institute
Department of Administrative Services,

Safety Section 12
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1.8×10-5

1.1×10-4

106Ru
239Pu

0
0

4.8×10-11

4.8×10-11

2.8×10-11

106Ru
239Pu

0
0

9.6×10-11

9.6×10-11

5.5×10-11

137Cs
239Pu

0
0

4.8×10-11

4.8×10-11

2.9×10-11

137Cs
239Pu

0
0

4.8×10-11

4.8×10-11

2.9×10-11

Unat 0
4.8×10-11

2.9×10-11

137Cs
241Am

0
0

3.6×10-9

1.1×10-8

2.4×10-9

1

137Cs
241Am

125I
185Os
203Hg

0
0

1.5×104

1.8×104

1.2×104

1.9×10-10

6.5×10-10

1.2×10-10

2.9×10-9

7.8×10-9

5.6×10-9

3H 0 1.6×10-4

2 137Cs
241Am

0
0

4.6×10-11

1.5×10-10

2.9×10-11

3 137Cs
241Am

0
0

1.9×10-10

6.3×10-10

1.2×10-10

137Cs
241Am

0
0

3.8×10-9

3.8×10-9

2.4×10-9

137Cs
241Am

0
0

2.3×10-10

8.3×10-10

1.4×10-10

137Cs
241Am

0
0

1.9×10-10

6.5×10-10

1.2×10-10
3H 0 3.3×10-4
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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

2.9×10-11

137Cs
241Am

0
0

6.9×10-11

6.9×10-11

4.4×10-11
85Kr 4.1×108 9.5×10-4

FCA SGL
131I

137Cs
239Pu

0
0
0

2.1×10-10

4.3×10-9

6.8×10-10

1.2×10-10

TCA
60Co
131I

234U

0
0
0

2.0×10-10

7.2×10-10

4.6×10-9

1.2×10-10

FNS 4.4×10-10
HT

HTO
13N

9.1×108

0
7.4×1010

2.0×10-5

5.0×10-5

2.7×10-3

60Co
243Am

0
0

9.6×10-11

9.6×10-11

5.8×10-11

NSRR
60Co
131I

0
0

2.0×10-10

1.2×10-10

6.5×10-10

1.0×10-8

41Ar 4.6×109 3.1×10-3

60Co 0
2.0×10-10

6.5×10-10

131I
137Cs
239Pu
60Co

0
0
0

8.9×104

4.8×10-10

2.2×10-9

4.8×10-11

2.9×10-11

1.6×10-9

85Kr 2.6×1010 8.3×10-3

NUCEF
STACY
TRACY
BECKY

131I
137Cs
239Pu

0
0
0

3.0×10-11

9.2×10-10

1.4×10-10

1.8×10-11

138Xe 0 9.0×10-4

*1
*2
*3 0

*4
“ ”

*5 5 23 J-PARC
197Hg
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2.1.2 2 1 3
(2013 ) (1/2)

1
*1

(Bq/cm3)

3
*1

(Bq/cm3)

*2

(Bq)

1

3H,14C
: 6.4×10-6

(6.8×10-5)

3H
: 2.8×10-3

(1.3×10-4)

3H,14C
: 7.4×10-8

(2.4×10-6)

3H
: 4.6×10-5

(1.7×10-6)

3H,14C
: 5.0×104

(1.2×106)

54Mn:
60Co:

137Cs:

232Th :

(4.2×103)
(2.2×105)
1.1×104

(8.0×105)
3.9×104

(7.4×104)

237Np :
238U :

241Am:
Unat :

(5.9×103)
1.6×102

(5.6×101)
(5.9×102)
(8.7×104)

3H
: 1.3×107

(7.7×107)

2

3H,14C
:6.5×10-3

(1.1×10-3)

3H
: 2.4×100

(3.4×10-3)

14C
: 0
(2.0×10-2)

3H,14C
:8.9×10-5

(1.3×10-4)

3H
: 2.2×10-1

(1.5×10-4)

14C
: 0
(1.6×10-3)

3H,14C
:9.1×107 *3

(2.0×108)

7Be:

22Na :
54Mn:
60Co :

90Sr :
106Ru:

6.6×107

(6.4×107)
7.0×105

8.2×106

2.7×105

(6.4×107)
8.0×105

(3.3×105)

134Cs:
137Cs :

210Po :
234U :

239Pu :
241Am:

2.6×105 *4

1.5×107 *3

(5.5×107)
(4.3×103)
(6.4×103)
(9.8×104)
(1.6×107)

3H
: 2.7×1011

(1.4×108)

14C
: 0
(2.8×109)

3

3H,14C
: 1.4×10-3

(3.3×10-4)

3H
: 0

3H,14C
: 5.0×10-4

(3.3×10-4)

3H
: 0

3H,14C
: 9.5×104

(3.2×105)

60Co:
134Cs:
137Cs:
234U :

(2.8×105)
2.2×104

7.3×104

(8.4×103)

239Pu :
243Am:

(6.9×103)
(2.1×104)

3H
: 0
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2.1.2 2 1 3
(2013 ) (2/2)

1
*1

(Bq/cm3)

3
*1

(Bq/cm3)

*2

(Bq) (m3)

3H,14C
: 6.5×10-3

(1.1×10-3)

3H
: 2.4×100

(3.4×10-3)

14C
: 0
(2.0×10-2)

3H,14C
: 5.0×10-4

(3.3×10-4)

3H
: 2.2×10-1

(1.5×10-4)

14C
: 0
(1.6×10-3)

3H,14C
: 9.1×107 *3

(2.0×108)

2.9×104

7Be :

22Na :
54Mn :

60Co :

90Sr :
106Ru :
134Cs :
137Cs :

210Po:
232Th:

234U:
237Np:
238U :

239Pu:
241Am:
243Am:

Unat :

6.6×107

(6.4×107)
7.0×105

8.2×106

(4.2×103)
2.7×105

(6.5×107)
8.0×105

(3.3×105)
2.8×105 *4

1.5×107 *3

(5.6×107)
(4.3×103)
3.9×104

(7.4×104)
(1.5×104)
(5.9×103)
1.6×102

(5.6×101)
(1.0×105)
(1.6×107)
(2.1×104)
(8.7×104)

3H
: 2.7×1011

(2.2×108)

14C
: 0
(2.8×109)

*1

*2

*3
*4
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2.1.2 3
(2013 )

(Bq/ )
*1

(Bq)
JRR-2 3H 1.5×1012 *2 0

JRR-3
41Ar 6.2×1013 0
3H 7.4×1012 0

JRR-4 41Ar 9.6×1011 0

NSRR
41Ar,135Xe 4.4×1013 4.6×109 1.0×10-4

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 2.4×1011 Bq/

2.1.2 4
(2013 )

(Bq/ )
*1

(Bq)

3H,14C
1.8×1010 9.1×107 *2 5.1×10-3

60Co 3.7×109 2.7×105 7.3×10-5

137Cs 3.7×109 1.5×107 *2 4.1×10-3

3H 2.5×1013 2.7×1011 1.1×10-2

*1 1 2 3
*2
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JRR-3 JRR-4
NSRR STACY TRACY 2013

NSRR 2.7×10-5μSv
2.1.3 1

1.8×10-3μSv 5.4×10-5μSv

3H
60Co 137Cs 2.2×10-2μSv

2.1.3 2

2.2×10-2μSv
50μSv

0.1

2.1.3 1
(2013 )

*

(Bq) (μSv)
JRR-3 0 0
JRR-4 0 0
NSRR 4.6×109 2.7×10-5

STACY
TRACY

0 0

2.7×10-5

* 0

2.1.3 2
(2013 )

(Bq) *1 (μSv)
3H 14C

60Co 2.7×105 4.7×10-5

137Cs 1.5×107 *2 1.2×10-3 *2

7.6×107 *2 1.9×10-2 *2

3H 2.7×1011 1.1×10-3

2.2×10-2 *2

*1 0
*2
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2013 9
30 2014 3 31 2

2013 12 31

2014 3 31 10PBq 470TBq
25 2013 12 31 3,956

2013 SGL
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2.2

2013
RI

2013 JRR-2 JRR-3 JRR-4

JRR-2 12
3 2013 10 1 12 20

2013 9 17
JRR-3 39

4 2010 11 20

JAEA-Review 2014-059



JRR-4 41
4 2010 12 27

JRR-2 1996

2013 8 26 2013 9 13 2013 9
17

(1)

(a)
1mSv/

25μSv/h TLD
1 1mSv/
(b)

0.4 Bq/cm2

(c)
1 8

1

(2)
21

2.2.1 1 JRR-2
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2013 JRR-2
2.2.1-2

2.2.1 1 JRR-2

2013

mSv
μSv/h Bq/cm3

Bq/cm2

JRR-2
1 0.4 0.1 20

1 DAC 0.4 40 0.1 1

JRR-2 2011 3 11 15 ton
2012

2013 15ton
2 3

2.2.1 1

GH 1 GH

GH JRR-2
GH

GH

8.8 10-8Bq/cm3

GH
RI
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0.1mSv

1
1

0.2μSv/h
0.4Bq/cm2

2014

15ton

2.2.1 1
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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

(c)
1

1
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2.2.1 2
2013

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 1.6×10-9 2.5×10-8 1.5×10-9

(41Ar)*2 1.3×10-3 1.3×10-3

(3H)*2 8.6×10-3

*1 1
*2 1

(2)
JRR-3 JRR-4 2013 161

2.2.1 3
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2.2.1 3

2013

mSvμSv/h Bq/cm3
Bq/cm2

JRR-3

1
0.4 0.1 55

0.4 40 0.1 4

1 25
0.4 0.1 10

0.4 40 0.1 3
40 0.1 2

25 0.4
0.1 12

0.1 1 10

JRR-4

1
0.4 0.1 28

DAC * 0.4 40 0.1 1

1 25
0.4 0.1 3

0.4 40 0.1 2
25 0.4 0.1 8

JRR-3
2

1 0.4 0.1 12
1 25 0.4 0.1 3

DSF
1 0.4 0.1 6

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 2013 11 7 , 8

JRR-4 2013 12 3
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2013

24
4

JRR-4
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2002 2003

2007

(1)

(a)

1mSv/ 25μSv/h
(b)

0.4 Bq/cm2

(c)
1

(2)
44

2.2.2 1

2.2.2 1

2013

mSvμSv/h Bq/cm3
Bq/cm2

1 0.4 0.1 4
1 0.4 40 0.1 1
1 DAC 0.4 0.1 2
1 DAC 0.4 40 0.1 4

1 25 0.4 0.1 17
1 25 DAC 0.4 0.1 2
1 25 DAC 0.4 40 0.1 4

25 100 0.4 0.1 7
25 100 DAC 0.4 40 0.1 3
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2013

2013 4
2013 11

21
2013 12 19 2014 3 20

2013 12 19 2014 3 20
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4

2013 4 1 5 28 6 17 7 15
9 26 10 3 10 7 2014 1 17 2 24 3 23

3 31

(1)

(a)

1 mSv/ 25μSv/h
(b)

2

0.04Bq/cm2 0.4Bq/cm2

(c)
1

(2)
(a)

1 2 4
100

2.2.3 1

2 118-120
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2.2.3 1

2013

mSv
μSv/h Bq/cm3

Bq/cm2

1 0.04 0.4 0.1 74

1 0.04 0.4 40 0.1 1

1 0.04 4 0.4 40 0.1 4

1 0.04 4 0.4 40 0.1 1 1

1 25 0.04 0.4 0.1 14

1 25 0.04 0.4 40 0.1 2

1 25 (DAC) 0.04 0.4 40 0.1 1

1 25 (DAC) 0.04 4 0.4 40 0.1 1

25 0.04 0.4 0.1 2

(b)
FEL

20

2.2.3 2

2.2.3 2

2013

mSv
μSv/h Bq/cm3

Bq/cm2

1 0.04 0.4 0.1 12

1 25 0.04 0.4 0.1 8
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JRR-1
1968

2011

1958

(1)

(a)
1 Sv/ 25μSv/h

(b)

0.4Bq/cm2

(c) (JRR-1 )
1

(2)
JRR-1 16

2.2.3 3 JRR-1

2013
2.2.3-3
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2.2.3 3 JRR-1

2013

(mSv)
(μSv/h) (Bq/cm3)

(Bq/cm2)

JRR-1 1 0.4 0.1 10
1 0.4 0.1 5

1 DAC 0.4 40 0.1 1
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2007

2
2010

1),2),3)

2012 3
2013 3

2.2.3 1
1

2
2 2 27Bq/cm2

1.5Bq/cm2

GH
GH

2.7×10-8Bq/cm3

1 3

0.1mSv

2
1

( )

0.2μSv/h
0.04Bq/cm2 ( ) 0.4Bq/cm2 1

2014 3 5 2 2014
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1 2010 JAEA-Review 2012-001, pp.34-35
(2012

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

3 2012 JAEA-Review 2013-048, pp.37-38
(2014

TPL
RI

(1)

2.2.3 1

2010
2011
2012
2013
2013 2014

N

23 m

32 m

1.2 m

1.2 m
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(a)

1 mSv/ 25μSv/h
(b)

0.04 Bq/cm2

0.4Bq/cm2 4 Bq/cm2

(c)
1

(2)
TPL 137

2.2.3 4 TPL

2.2.3 4 TPL

2013

mSvμSv/h Bq/cm3
Bq/cm2

1 0.04 0.4 0.1 57
1 0.04 0.4 40 0.1 42 3H 41

1 25 0.04 0.4 0.1 28
1 DAC 0.04 0.4 40 0.1 9 3H 9

25 DAC 0.04 4 0.4 40 0.1 1

RI 1974
1978

1) 2013 12 2014 3

GH
GH
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2.2.3
2

GH
GH

1) 35 35
P.3,91,173 (1995).

2.2.3 2
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2.3

2013 STACY TRACY U Pu
LV-1

1
1 H

2 2
JRR-3

NSRR No.1,2
No.5 LOCA

2013 STACY TRACY NSRR FCA TCA

STACY TRACY 44
4 STACY 2011

11 30
NSRR 40
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4 2011 9 1
2013 11 18

FCA 20
4 2011 8 1

TCA 21
4 2011 1 11

STACY TRACY 5 29 FCA 7 30 TCA
12 9

48
4 2011 8 29

10 30

STACY TRACY
STACY TRACY

2013 STACY
U Pu

(1)

(a)

1mSv/ 25μSv/h
TLD 1 1mSv/

(b)

0.04Bq/cm2

0.4Bq/cm2
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(c)
1

1

(2)
STACY TRACY 61

2.3.1 1 STACY TRACY

STACY TRACY

2.3.1 1 STACY TRACY

2013

mSv
μSv/h Bq/cm3

Bq/cm2

1 0.04 0.4 0.1 25

1 25 0.04 0.4
0.1 12

0.1 1 3

25 0.04 0.4
0.1 17

0.1 1
3

(DAC 1

(3)
STACY TRACY 2011 11 30

STACY TRACY 2013 5 28
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NSRR
NSRR

2013
21 300kW 3 15 300kW

(1)

(a)

1mSv/ 25μSv/h TLD
1 1mSv/

(b)

0.4Bq/cm2

(c)
1

(2)
NSRR 55

2.3.1 2 NSRR

NSRR
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2.3.1 2 NSRR

2013

mSv
μSv/h Bq/cm3

Bq/cm2

( )

1 0.4 0.1 38
1 25 0.4 0.1 12

25
0.4

0.1
4

0.4 40 1

(3)
NSRR 2011 9 1 2013 11 18

2013 11 7

2013 8 2
2013

10 23 11 15 18
NSRR

2013 11 18 12 11

FCA TCA
FCA TCA

2013

(1)

(a)
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1mSv/ 25μSv/h
TLD 1 1mSv/

(b)

0.04Bq/cm2

0.4Bq/cm2

(c)
1

(2)
FCA 55 TCA 22

2.3.1 3 2.3.1 4 FCA TCA

FCA TCA

2.3.1 3 FCA

2013

(mSv)
(μSv/h (Bq/cm3)

(Bq/cm2)
( )

1 0.04 0.4 0.1 17
1 25 0.04 0.4 0.1 8

25 0.04 0.4
0.1 25

0.1 1 5
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2.3.1 4 TCA

2013

(mSv)
(μSv/h (Bq/cm3)

(Bq/cm2)

( )
1 0.04 0.4 0.1 9

1 25 0.04 0.4 0.1 2
25 0.04 0.4 0.1 11

(3)
FCA 2011 8 1 2012 3 27 TCA 2011 1 11

2011 4 27

FCA 2013 7 30

TCA 2013 12 9

1 2 3
1 2

2013

5 2013 4 1 10 31 JRR-3
5 2013 4 1

2014 3 31 2.3.2-5
JRR-3 2.3.2-6

(1)
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(a)

1mSv/ 25μSv/h
TLD 1 1mSv/

(b)

0.04 Bq/cm2

0.4 Bq/cm2

(c)
1

1.5 10-7Bq/cm3

134Cs 137Cs
(2)

153

2.3.1 5

H 1
K L

PD 0.2mSv 1.1
mSv 19
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2.3.1 5

2013

mSv
μSv/h Bq/cm3

Bq/cm2

( )

1
0.4 0.1 78

DAC 0.4 40 0.1 3

1 25

0.4
0.1 13

0.1 1 1

0.4 40 0.1 1

DAC 0.4 40 0.1 1 4

25

0.4

0.1 36

0.1 1 9

1 1

0.4 40
0.1 1 3

1 1

DAC 40 0.1 1 3

(3)
2013 9 2 2013 11 14

2013 10 30
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2013 BECKY

LV-1
2012 1

2013
2013 2 7 2013 9 4

X 2013 2 7
2013 9 4

BECKY 24 24
25 25
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BECKY
TRU TRU TRU

2013

ARF

(1)

(a)

1mSv/ 25μSv/h
(b)

0.04Bq/cm2

0.4Bq/cm2

(c)
1

1
(2)

BECKY 138

2.3.2 1 BECKY
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2.3.2 1 BECKY

2013

mSv
μSv/h Bq/cm3

Bq/cm2

1 0.04 0.4 0.1 74

1 25

0.04 0.4
0.1 35

0.1 1 7

0.04 4 0.4 40 0.1 2

DAC 0.04 4 0.4 40 0.1 1 3

25
0.04 0.4 0.1 15

DAC 0.04 4 0.4 40 0.1 1 2

1

323 H-8 H-10
LV-1

(1)

(a)
1mSv/ 25μSv/h

(b)

0.04Bq/cm2

0.4Bq/cm2
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(c)
1

1.0
10-9Bq/cm3

137Cs
(2)

1 32 23
9

LV-1
1.1mSv

2.3.2 2

2.3.2 2

2013

mSv
μSv/h

Bq/cm3

Bq/cm2

1
1 0.04 0.4 0.1 25

25 0.04 0.4 0.1 7

1
0.04 0.4 0.1 13

DAC 0.04 4 0.4 40 0.1 1
25 0.04 0.4 0.1 6

25 DAC 4 40 0.1 1 2
1000 DAC 4 40 1 1

1 0.04 0.4 0.1 7
25 0.04 0.4 0.1 2
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1979

NSRR
2013

(1)

(a)

1mSv/ 25μSv/h
(b)

0.04Bq/cm2

0.4Bq/cm2

(c)
1

(2)
157

No.1,2
1.2mSv 4.1mSv

2.3.2 3

2013 16.8 mSv
2012 47.9 mSv
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2.3.2 3

2013

mSv
μSv/h Bq/cm3

Bq/cm2

1 0.04 0.4 0.1 49

1 25
0.04 0.4

0.1 42
0.1 1 1

0.04 4 0.4 40
0.1 4

0.1 1 2

25

0.04 0.4
0.1 20

0.1 1 10
0.04 4 0.4 40 0.1 5
0.04 4 0.4 40 0.1 1 2

DAC
0.04 4 0.4 40 0.1 1 15

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

1000 DAC 4 40 1 2
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WASTEF

(1)

(a)

1mSv/ 25μSv/h
(b)

0.04Bq/cm2

0.4Bq/cm2

(c)
1

(2)
WASTEF 103

0.9mSv 4.9mSv
2.3.2 4 WASTEF

WASTEF
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2.3.2 4 WASTEF

2013

mSv
μSv/h Bq/cm3

Bq/cm2

1 0.04 0.4 0.1 28

1 25

0.04 0.4 0.1 33
0.04 4 0.4 40 0.1 4

DAC
0.04 4 0.4 40 0.1 1

4 40 0.1 12

25

0.04 0.4
0.1 5

0.1 1 2
0.04 4 0.4 40 0.1 1

DAC
0.04 4 0.4 40

0.1 1
0.1 1 13

4 40 0.1 1 2
100 1000 DAC 0.04 4 0.4 40 1 1

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

2011

64m 2012 2

2013 5
2.3.2 1

(1)
2013 No.29

460m 12
A 2.3.2 2

No.29
(2)

2 GH
1 2.3.2 1
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RI

2.3.2 2
1

1
20μSv/h 1.5 102Bq/cm2

137Cs
GH

0.1mSv
(3) 1

GH 1

1

GH GH
1

1 GH No.1
GH 2.1μSv/h

2008
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2.3.2 1

2011

2009
JPDR

2010
2013

2008
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2.3.2 1 2.3.2 2

2.3.2 2 29

2

10 No2

29

A B

A
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(1)
2005 5

JRR-3
JRR-3 2 NL

NL
2007 11 8

2008 5 22 2008 7 25

2.3.2 3 2
(2)

2013 NL No.5 4 16 7 12 NL No.6 7 16
10 25 NL No.11 12 5 3 12 3 620

6 10 NL No.8 370 10 25 NL
No.2 380 2 28 NL No.9 360 3

1100 NL No.5 6
11 3 2014

(3)
NL 2

1
2 2

RI

1
0.3 μSv/h

3H
0.1 mSv
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(4) 1
1

0.3 μSv/h

2.3.2 3 2

NL

N

BA BA BA BA BA

AB AB AB AB AB AB AB AB AB AB

BA BA BA BA BA

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

No.15 No.14 No.13 No.12 No.11 No.5 No.4 No.3 No.2 No.1

NL

N 

BA BA BA BA BA

AB AB AB AB AB AB AB AB AB AB

BA BA BA BA BA

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

No.15 No.14 No.13 No.12 No.11 No.5 No.4 No.3 No.2 No.1
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2013 FNS

FCA TCA FNS NUCEF

2013 12 19
2014 3 20

FNS
STEM

14C

(1)

(a)

JAEA-Review 2014-059



1mSv/ 25μSv/h
(b)

0.04Bq/cm2

0.4Bq/cm2

(c)
1

FNS
1

5.0×10-5Bq/cm3

(2)
FNS 53 STEM 24

2.3.3 1 2.3.3 2 FNS STEM

STEM

0.3μSv/h
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2.3.3 1 FNS

2013

(mSv)
(μSv/h (Bq/cm3)

(Bq/cm2)
( )

1
0.04 0.4 0.1 20
0.04 0.4 40 0.1 2

1 25
0.04 0.4 0.1 3
0.04 0.4 40 0.1 5

25

0.04 0.4 0.1 18
0.04 0.4 40 0.1 1
0.04 0.4 0.1 1 2

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

2.3.3 2 STEM

2013

(mSv)
(μSv/h (Bq/cm3)

(Bq/cm2)
( )

1 0.04 0.4 0.1 24

60Co 137Cs
2012 1

LSTF PWR
PWR LSFT

23 137Cs 21 241Am
2 2013 20

(1)
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(a)
1mSv/

25μSv/h
(b)

0.04Bq/cm2

0.4Bq/cm2

(c)
1

(2)
14 LSTF 3

2.3.3 3 LSTF

2.3.3 3

2013

mSv
μSv/h

Bq/cm3

Bq/cm2

0.04 0.4 0.1 13

25 0.04 0.4 0.1 1

0.04 0.4 0.1 3
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2.4

2012

8 2014 2

ICP-MS

(1)
2.4.1 1 MP MS

2.4.1 1 2.4.1 2

MP-19 10
292nGy/h 4 2 3 00

(2)

2.4.1 2
HE-40TA

1 72 2π
MS-1 MS-4 MS-1 MS-2
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MS-3 MS-4

5 2006 4 2011 2
MS-3 8.8 10-10Bq/cm3 MS-4 8.7 10-10Bq/cm3 2013

2.1 10-9Bq/cm3 1.9 10-9Bq/cm3

(3)
2013 4 10 5 7 12 4

2.4.1 3

(4)
3 2013 6 9 12 2014 3

2.4.1 4
1030μGy MP-18

(5)

57 1 28 13 3 29

2.4.1 5
2013 4 2014 3 40 2.4.1 3

2.4.1 4 2.4.1 5 2.4.1 6
2.4.1 7

(6)
2013 12 18

2014 3 6 7

2014 3 17 19 MP-16 18 19
MP-11 17
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(7)
2013 7 24 8 1 3

9 3
2013 10 8 9 MP-12 15 MP-21 25 11 25 5

MP-11 16 19
5

12 20

2014 1 2 MP-11 14 16 19
5 MP-11 16 19

MP-11 17 2 12 MP-16
18 19 4 11
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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

2013 2014

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

0

10

20

30

40

50

60

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

10
-1

0
B

q/
cm

3

2013 2014

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

2.4.1 2
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2.4.1 3 40

8 86 64 42 2

2.4.1 4 40
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2.4.1 5 40m
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0

50

100

150

200

250

300

350

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

m
m

2013 2014

2013 1333.0mm

2.4.1 6

0

10

20

30

40

50

60

70

80

90

100

0.0

10.0

20.0

30.0

40.0

4 5 6 7 8 9 10 11 12 1 2 3
2013 2014

2.4.1 7

(
)

(%
)
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2.4.1 1

( , 2013 )( nGy/h)

MP No.

2013 2014

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

MP-11
130 129 125 123 122 119 115 114 114 106 101 100 117 10.1

144 139 140 147 145 130 124 132 122 124 115 127

MP-12
91 89 86 86 85 83 81 81 82 81 79 75 83 4.4

110 102 103 123 106 101 89 104 89 93 98 100

MP-13
110 108 104 104 102 101 97 96 96 95 88 77 98 9.0

126 120 117 128 126 112 105 116 105 107 114 103

MP-14
151 148 143 142 141 138 133 132 133 128 121 112 135 11.2

165 159 153 167 160 147 141 150 139 137 140 129

MP-15
148 145 140 138 137 133 128 127 128 126 104 91 129 16.5

164 157 162 168 160 146 137 147 136 137 142 120

MP-16
140 137 133 131 129 125 119 117 118 116 109 103 123 11.3

156 150 153 162 157 136 130 134 126 131 131 137

MP-17
118 116 112 112 111 108 105 104 104 99 94 94 106 7.9

136 132 133 149 140 124 115 128 113 111 120 130

MP-18
254 250 241 237 233 228 219 215 215 191 159 147 216 34.0

264 261 251 253 245 237 231 226 225 218 182 161

MP-19
280 274 264 259 254 245 231 224 224 217 202 181 238 30.0

292 284 274 267 262 257 247 240 230 227 227 196

MP-21
102 98 96 94 92 89 86 85 84 83 79 77 89 7.8

119 114 119 122 112 102 98 105 93 98 106 106

MP-22
68 67 66 67 68 66 66 66 66 66 65 65 66 1.0

84 79 88 95 86 78 74 83 74 78 86 91

MP-23
67 65 65 64 64 62 61 61 58 57 56 55 61 4.0

84 79 82 91 83 75 69 80 66 71 77 79

MP-24
62 61 61 60 60 59 59 59 58 58 57 57 59 1.6

78 75 77 85 82 71 67 78 66 71 77 82

MP-25
62 61 60 60 59 57 57 57 57 57 55 55 58 2.3

81 77 79 88 87 72 66 81 65 71 77 86

NaI(Tl) DWM 10
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2.4.1 2

( , 2013 )( nGy/h)

MS No.

2013 2014

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

MS-1
256 253 240 237 235 231 224 224 226 221 211 208 231 14.7

266 264 255 255 246 253 239 237 234 228 229 234

MS-2
235 232 225 222 220 217 211 211 211 207 200 198 216 11.6

246 242 235 242 234 225 222 224 217 216 220 224

MS-3
71 70 69 68 68 66 66 66 66 65 64 64 67 2.3

90 84 96 94 89 85 76 86 86 81 89 95

MS-4
99 95 94 93 92 92 91 92 93 92 88 88 92 2.9

120 109 116 117 113 106 103 117 103 106 117 117

NaI(Tl) DWM 10

2.4.1 3

, 2013 nGy/h

2013 4 23 2013 7 19
2013

10 22 30
2014 1 14

1 ( 102 93 77 74

2 89 78 76 78

3

4

5

2013 10 22 30
2013 10 (

JAEA-Review 2014-059



2.4.1 4

( , 2013 )( μGy)

2013 3 22
6 20

2013 6 20
9 19

2013 9 19
12 19

2013 12 19
2014 3 20

91 91 91 91

M-1 (MS-1) 493 498 458 458 414 414 388 388 1758

M-2
(MP-11)

552 558 520 520 476 476 455 455 2009

M-3 (Pu ) 192 194 183 183 168 168 168 168 713

M-4
(MP-17)

298 301 282 282 261 261 253 253 1097

M-5
(MP-18)

1019 1030 993 993 887 887 855 855 3765

M-6 (MS-2) 417 421 386 386 359 359 353 353 1519

M-7 182 184 177 177 164 164 160 160 685

M-8 266 268 260 260 233 233 221 221 982

M-9 287 290 282 282 261 261 250 250 1083

M-10 157 158 156 156 143 143 139 139 596

M-11 182 184 174 174 166 166 159 159 683

M-12 143 144 145 145 135 135 131 131 555

M-13 195 197 190 190 174 174 172 172 733

M-14 (MS-3) 133 134 133 133 122 122 124 124 513

M-15 (MS-4) 193 195 191 191 178 178 175 175 739

M-16 195 197 192 192 175 175 165 165 729

M-17 290 293 278 278 256 256 238 238 1065

M-18 145 146 146 146 134 134 122 122 548

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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2.4.2
(1)

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

2013 3 2013

(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)
(2013 )

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

 10 2.5×10-2 <8.3×10-6 <1.0×10-5 <1.8×10-5 <2.2×10-5 <1.4×10-5 <9.4×10-5 1.6×10-3 <5.2×10-5 ―

Bq/g

*3 7 1.4×10-1 <1.9×10-5 <2.3×10-5 <1.8×10-5 <4.2×10-5 <2.5×10-5 <1.6×10-4 3.5×10-3 <9.9×10-5 <8.8×10-7

*3 11 1.2×10-1 <1.9×10-5 <2.4×10-5 <1.9×10-5 <5.8×10-5 <2.6×10-5 <1.5×10-4 1.9×10-3 <9.7×10-5 <5.6×10-7

6 7.6×10-2 <1.7×10-5 <2.2×10-5 <1.6×10-5 <3.9×10-5 <2.4×10-5 <1.3×10-4 3.6×10-4 <8.5×10-5 <4.2×10-7

11 3.5×10-2 <1.4×10-5 <1.9×10-5 <1.6×10-5 <3.3×10-5 <2.0×10-5 <1.2×10-4 1.0×10-3 <8.0×10-5 <3.7×10-7

7      7.7×10-1 <2.1×10-4 <1.4×10-4 <1.5×10-4 <3.2×10-4 <2.8×10-4 <1.2×10-3 1.1×10-2 <1.2×10-3 2.8×10-4

Bq/g

1 5.9×10-1 <1.9×10-4 <1.1×10-4 <1.5×10-4 <5.5×10-4 <2.0×10-4 <9.6×10-4 8.9×10-3 <1.3×10-3 2.2×10-4

5 7.4×10-1 <2.1×10-4 <1.2×10-4 ― <6.6×10-4 <2.4×10-4 <1.5×10-3 1.2×10-1 <1.9×10-3 ―

11 7.3×10-1 <1.1×10-4 <1.1×10-4 ― <7.0×10-4 <3.0×10-4 <1.6×10-3 1.7×10-1 <2.0×10-3 ―

5 7.2×10-1 <1.8×10-4 <1.4×10-4 ― <6.1×10-4 <4.8×10-4 <4.3×10-3 8.1×10-1 <4.4×10-3 ―

11 1.1×100 <2.5×10-4 <1.5×10-4 ― <1.4×10-3 <5.8×10-4 <4.5×10-3 1.3×100 <5.2×10-3 ―

5 1.1×100 <8.3×10-4 <5.1×10-4 ― <4.9×10-3 <2.3×10-3 <1.4×10-2 2.1×100 <1.1×10-2 ―

11 1.2×100 <7.9×10-4 <4.9×10-4 ― <4.5×10-3 <1.7×10-3 <1.4×10-2 2.2×100 <9.6×10-3 ―

5 4.6×10-1 <8.2×10-4 <4.2×10-4 ― <2.9×10-3 <1.2×10-3 <7.4×10-3 5.2×10-1 <5.0×10-3 ―

11 3.8×10-1 <4.2×10-4 <3.3×10-4 ― <2.4×10-3 <9.0×10-4 <5.7×10-3 3.4×10-1 <5.6×10-3 ―

5 6.4×10-1 <9.2×10-4 <4.0×10-4 ― <3.1×10-3 <1.3×10-3 <9.1×10-3 8.8×10-1 <8.4×10-3 ―

11 3.8×10-1 <8.1×10-4 <3.8×10-4 ― <2.6×10-3 <1.1×10-3 <6.8×10-3 4.5×10-1 <4.9×10-3 ―

5 5.6×10-1 <5.7×10-4 <3.3×10-4 ― <9.8×10-4 <7.8×10-4 <4.2×10-3 1.4×10-1 <3.3×10-3 ―

11 2.9×10-1 <7.4×10-4 <3.9×10-4 ― <2.3×10-3 <9.9×10-4 <6.1×10-3 2.4×10-1 <5.2×10-3 ―

7 1 6.1×10-1 <1.5×10-4 <1.2×10-4 ― <4.9×10-4 <2.1×10-4 <8.1×10-4 5.9×10-3 <1.0×10-3 ―

1 7.1×10-1 <8.8×10-5 <1.0×10-4 ― <2.3×10-4 <1.8×10-4 <7.9×10-4 1.3×10-3 <7.4×10-4 ―

7 2 6.0×10-1 <1.5×10-4 <1.2×10-4 ― <5.3×10-4 <1.9×10-4 <7.7×10-4 2.5×10-3 <1.0×10-3 ―

1 5.5×10-1 <1.5×10-4 <1.1×10-4 ― <4.7×10-4 <1.8×10-4 <8.4×10-4 1.9×10-3 <8.2×10-4 ―

7 3 7.2×10-1 <1.8×10-4 <1.1×10-4 ― <6.8×10-4 <2.1×10-4 <9.1×10-4 4.0×10-3 <8.5×10-4 ―

―*4 ― ― ― ― ― ― ― ― ― ―

*1 2.4.2
*2 90Sr 239+240Pu
*3 
*4 
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2.4.2 1(b)
(2013 )

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

*1 2.4.2
*2 90Sr

2.4.2 2 MS-3
(2013 )

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

2013 4 5.2×10-9 <6.8×10-12 <7.1×10-12 <1.7×10-11 <1.1×10-11 <7.2×10-11 1.3×10-9 <3.5×10-11

Bq/cm3

5 3.1×10-9 <5.1×10-12 <5.5×10-12 <1.4×10-11 <8.7×10-12 <5.0×10-11 6.1×10-10 <2.6×10-11

6 3.3×10-9 <6.7×10-12 <7.0×10-12 <1.5×10-11 <1.1×10-11 <6.7×10-11 1.2×10-9 <3.4×10-11

7 2.1×10-9 <6.1×10-12 <6.4×10-12 <1.7×10-11 <9.2×10-12 <5.7×10-11 1.1×10-9 <3.2×10-11

8 3.0×10-9 <5.4×10-12 <5.6×10-12 <1.6×10-11 <8.7×10-12 <5.6×10-11 1.7×10-9 <4.8×10-11

9 4.1×10-9 <7.0×10-12 <7.2×10-12 <1.8×10-11 <1.1×10-11 <7.8×10-11 1.6×10-9 <3.5×10-11

10 4.5×10-9 <5.0×10-12 <5.2×10-12 <1.4×10-11 <7.7×10-12 <4.7×10-11 6.6×10-10 <2.6×10-11

11 3.8×10-9 <5.2×10-12 <5.6×10-12 <1.4×10-11 <8.5×10-12 <4.9×10-11 4.1×10-10 <2.9×10-11

12 3.0×10-9 <5.9×10-12 <6.5×10-12 <1.7×10-11 <9.7×10-12 <6.1×10-11 4.9×10-10 <3.0×10-11

2014 1 3.8×10-9 <4.9×10-12 <5.1×10-12 <1.4×10-11 <7.9×10-12 <4.8×10-11 5.0×10-10 <2.5×10-11

2 4.4×10-9 <6.2×10-12 <7.2×10-12 <1.6×10-11 <1.0×10-11 <6.1×10-11 4.2×10-10 <3.1×10-11

3 4.9×10-9 <8.2×10-12 <7.2×10-12 <2.1×10-11 <1.3×10-11 <9.5×10-11 4.1×10-9 <4.4×10-11

* 2.4.2

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

4 7.1×10-5 1.9×10-3 <6.9×10-7 <7.8×10-7 ― <2.0×10-6 <1.3×10-6 <6.6×10-6 <1.4×10-4 3.8×10-6 <4.7×10-6

Bq/cm3

10 4.9×10-5 7.3×10-4 <7.7×10-7 <8.1×10-7 ― <2.0×10-6 <1.1×10-6 <6.5×10-6 <1.3×10-4 3.4×10-6 <4.3×10-6

4 4.8×10-5 3.2×10-3 <1.1×10-5 <1.2×10-5 ― <3.0×10-5 <1.8×10-5 <8.9×10-5 <1.4×10-4 <1.3×10-5 <5.7×10-5

10 6.6×10-5 1.3×10-3 <1.0×10-5 <1.2×10-5 ― <2.6×10-5 <1.5×10-5 <9.9×10-5 <1.5×10-4 1.3×10-5 <5.5×10-5

4 1.1×10-4 2.3×10-3 <7.8×10-7 <8.3×10-7 ― <2.7×10-6 <1.6×10-6 <7.8×10-6 <1.3×10-4 3.6×10-5 <4.7×10-6

10 1.4×10-4 2.1×10-3 <7.0×10-7 <8.3×10-7 ― <1.7×10-6 <9.6×10-7 <6.1×10-6 <1.3×10-4 2.6×10-5 <4.5×10-6

4 2.3×10-5 1.9×10-3 <7.9×10-7 <8.3×10-7 <1.4×10-6 <4.1×10-6 <1.6×10-6 <7.7×10-6 ― 1.4×10-5 <4.8×10-6

10 9.8×10-6 1.3×10-3 <7.9×10-7 <6.7×10-7 4.8×10-6 <1.8×10-6 <9.5×10-7 <6.0×10-6 ― 3.5×10-5 <4.6×10-6

4 1.6×10-1 ― <1.9×10-5 <1.9×10-5 6.7×10-5 <4.7×10-5 <2.9×10-5 <1.4×10-4 <2.3×10-4 8.8×10-4 <8.8×10-5

Bq/g
11 1.4×10-1 ― <2.3×10-5 <3.8×10-5 9.4×10-5 <5.2×10-5 <3.2×10-5 <1.9×10-4 <2.5×10-4 1.4×10-3 <1.1×10-4

 7 1.9×10-1 ― <4.4×10-5 <3.2×10-5 ― <5.5×10-5 <3.4×10-5 <1.8×10-4 <1.8×10-4 5.3×10-4 <1.3×10-4

 12 3.2×10-1 ― <8.6×10-5 <5.7×10-5 ― <1.5×10-4 <1.1×10-4 <4.3×10-4 <2.1×10-4 5.2×10-4 <2.4×10-4
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2.4.2 3
(2013 )

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

2013 4 1.9×101 2.3×102 <6.7×10-2 <7.2×10-2 <2.2×10-1 <1.3×10-1 <8.4×10-1 2.4×101 <4.7×10-1

Bq/m2

5 1.5×101 1.4×102 <7.3×10-2 <8.4×10-2 <3.0×10-1 <1.4×10-1 <7.5×10-1 1.1×101 <4.3×10-1

6 9.9×100 8.0×101 <4.9×10-2 <4.8×10-2 <1.2×10-1 <6.6×10-2 <3.9×10-1 2.6×100 <2.4×10-1

7 1.6×101 1.9×102 <6.4×10-2 <6.7×10-2 <1.9×10-1 <1.0×10-1 <5.8×10-1 5.9×100 <4.1×10-1

8 1.6×101 7.5×101 <5.7×10-2 <6.3×10-2 <1.7×10-1 <9.4×10-2 <6.0×10-1 6.0×100 <3.6×10-1

9 7.0×100 3.4×101 <4.9×10-2 <6.0×10-2 <1.3×10-1 <7.8×10-2 <4.7×10-1 5.7×100 <2.6×10-1

10 1.2×101 1.5×102 <6.4×10-2 <6.6×10-2 <2.0×10-1 <1.1×10-1 <9.4×10-1 1.5×101 <4.2×10-1

11 5.7×100 3.0×101 <4.4×10-2 <5.2×10-2 <1.8×10-1 <6.3×10-2 <3.9×10-1 2.0×100 <2.4×10-1

12 9.2×100 3.4×101 <5.3×10-2 <6.0×10-2 <1.4×10-1 <8.0×10-2 <5.3×10-1 6.3×100 <2.6×10-1

2014 1 7.3×100 1.7×101 <4.4×10-2 <4.9×10-2 <1.3×10-1 <7.2×10-2 <4.5×10-1 7.2×100 <2.5×10-1

2 1.1×101 1.1×102 <6.5×10-2 <6.2×10-2 <1.7×10-1 <1.0×10-1 <6.9×10-1 1.5×101 <4.0×10-1

3 1.3×101 1.4×102 <4.6×10-2 <5.0×10-2 <1.3×10-1 <7.1×10-2 <4.7×10-1 7.3×100 <4.0×10-1

* 2.4.2

2.4.2 4
(2013 )

*

1
*

2 3
** 3H

2013 4 6.6×10-5 1.6×10-4 1.1×10-4 9.6×10-2 1.6×10-4

Bq/cm3

5 6.0×10-5 1.7×10-4 1.2×10-4 1.2×10-1 2.6×10-4

6 5.9×10-5 1.6×10-4 1.6×10-4 9.5×10-2 3.4×10-4

7 1.0×10-4 1.6×10-4 1.0×10-4 8.8×10-2 1.9×10-4

8 5.3×10-5 1.6×10-4 1.1×10-4 1.1×10-1 1.4×10-4

9 <2.1×10-5 1.3×10-4 1.3×10-4 1.7×10-2 1.7×10-4

10 <2.4×10-5 1.1×10-4 1.2×10-4 3.2×10-2 1.4×10-4

11 8.7×10-5 1.2×10-4 8.8×10-5 3.5×10-2 1.2×10-4

12 <2.0×10-5 9.4×10-5 9.0×10-5 5.4×10-2 1.2×10-4

2014 1 <3.2×10-5 1.0×10-4 9.3×10-5 3.7×10-2 1.4×10-4

2 5.0×10-5 1.2×10-4 9.7×10-5 4.9×10-2

3 2.8×10-5 1.3×10-4 9.9×10-5 2.7×10-2 1.2×10-4

* 2.4.2
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20142013

1.0 10-3

1.0 100

1.0 10-2

2.4.2 1 HTO

1.0 10-1
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(1) 89Sr 90Sr
2013 89Sr 90Sr

2.4.3 1
89Sr 90Sr

90Sr 1
2 3 5

90Sr
(2) 90Sr 239+240Pu

90Sr
239+240Pu 2011

2012 2013
2013

2.4.2 1(a) 2.4.2 1(b)
90Sr 4.8 10-6 Bq/cm3

90Sr 1) 2 10-5 Bq/cm3

2012 5

90Sr 239+240Pu

90Sr 239+240Pu

1) http://search.kankyo-hoshano.go.jp/servlet/search.top
2014-07-25
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2.4.3 1 89Sr 90Sr
2013

1 2 3 4
89Sr 90Sr 89Sr 90Sr 89Sr 90Sr 89Sr 90Sr
<1.2 <1.4 <1.1 <1.4 <4.2 2.4 <1.2 <1.5

μBq/m3

<1.2 <1.4 <1.2 <1.4 <1.1 <1.4 <1.3 <1.5
JRR-2 <20 <25 <5.2 <6.4 <6.0 <7.4
JRR-3 <1.5 <1.8 <1.3 <1.6 <1.3 <1.6 <1.2 <1.4
JRR-4 <5.3 <6.4 <5.4 <6.6 <5.7 <7.0 <5.4 <6.6
RI <5.7 <7.0 <5.8 <7.1 <5.9 <7.2 <5.8 <7.1
JRR-3 ( 2 <1.2 <1.5 <1.2 <1.4 <1.4 <1.7 <1.2 <1.5

<0.63 <0.77 <0.62 <0.76 <0.68 <0.83 <0.68 <0.83
<0.62 <0.76 <0.62 <0.76 <0.64 <0.78 <0.63 <0.77
<110 <130 <120 <150 <100 <120 <74 <90

1 <2.9 <3.5 <2.9 <3.5 <2.8 <3.5 <2.9 <3.5
2 <0.66 <0.80 <0.63 <0.77 <0.64 <0.79 <0.56 <0.68
3 <2.7 <3.3 <3.0 <3.7 <2.7 <3.4 <2.9 <3.5

<160 <190 <76 <91 <120 <150 <79 <96
<0.59 <0.72 <0.58 <0.71 <0.65 <0.80 <0.88 <1.1
<0.61 <0.74 <0.61 <0.74 <0.64 <0.78 <0.71 <0.87

NSRR <2.7 <3.3 <3.3 <4.0 <2.8 <3.4 <2.9 <3.5
<0.65 <0.79 <0.59 <0.73 <0.62 <0.76 <0.66 <0.81

NUCEF <0.65 <0.79 <0.65 <0.78 <0.59 <0.72 <0.58 <0.71
<3.0 <3.6 <3.1 <3.8 <2.8 <3.4 <2.8 <3.5
<2.8 <3.4 <2.7 <3.3 <2.7 <3.3 <2.7 <3.3

4 <57 <70 <59 <73 <61 <75 <61 <75

μBq/cm3

<61 <75
JRR-1 <59 <73 <60 <74
JRR-2 <60 <74 <60 <74
JRR-3 <130 <54 <150 <55 <60 <74
JRR-4 <57 <70 <59 <72 <60 <74
RI <150 <55
JRR-3 ( 2 ) <57 <70 <60 <73

<490 1400
<180 130 <200 130 <160 <58

1 <190 93
2 <57 <70 <370 650 <160 57
3 <56 <68 <180 94 <67 <82 <60 <74

<58 <71

NSRR <59 <72 <60 <73 <60 <73
NUCEF <57 <70 <59 <72 <60 <73

<55 <67 <63 <77
<67 <82

( ”―”
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2011 3

2011 8
2013 2

(1)

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

J-PARC J-PARC

(2)
2013 9 2014 3 2.4.4 1 2.4.4 2

2014 3 0.1 0.5μSv/h
2013 9 245
39

8 15

0.04μSv/h
2011 8 2012 1 2014

3 20% 70%
70% 23 24

4 8 39 30%
2013 9 2014 3

39

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

(2013).
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2.4.4 1 2013 9

2.4.4 2 2014 3
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ICP-MS
ICP-MS Ar

/ m/z

2013 ICP-MS
ICP-MS Agilent8800x 2

Q1 Q2 Q1 Q2 /
2.4.5 1

Q1 Q2 m/z
He O2

48Ti
48Ti+ 32S16O+ 2 ICP-MS

m/z = 48 48Ti+ 32S16O+

Agilent8800x O2 48Ti+ 48Ti16O+ Q2
m/z = 64 32S16O+

64Zn 48Ti+ Q1 m/z = 48
O2 64Zn+

Agilent8800x

ICP-MS

(b) Agilent 8800x
/

48
Ti

16
O

+

2.4.5 1 ICP-MS

48
Ti

32
S

16
O

48
Ti

+

32
Ti

16
O

+

48
Ti

+

32
Ti

16
O

+

Q1 Q2

48
Ti

32
S

16
O

64
Zn

48
Ti

+

32
S

16
O

+

64
Zn

+

48
Ti

16
O

+

32
S

16
O

+

64
Zn

+ 32
S

16
O

+
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2001 10
2013
2.4.6 1

(1)

2.4.6
1

(2)

(a) PC
PC

PC
PC

(b)

(c)

(3)
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2.4.6 1

NMG
2”φ×2”NaI(Tl)

5 NaI(Tl)
2”φ×2”NaI(Tl)

PC
GPS

MP

FOMA

PC

FOMA

In-situ
G

e

PC

MCA

In-situ

2.4.6 1
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2.5

J-PARC
2013 8,371

30,718
2,910 9,492

3
3 2mSv

2 13
2013 155 142

2013

63.4 mSv 0.02mSv 2.1mSv
254.3 mSv 0.03mSv 4.9mSv

43,598

WBC WBC

3
1 1cm

70μm
1cm 70μm

0.1mSv 0
2,910 9,492

2 20 53 95

108 161
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6

2.5.1 1

2.5.1 1
2013

1 1,988 13 26 2,027
2 2,246 37 20 2,303
3 2,342 13 48 2,403
4 2,660 32 67 2,759

9,236 95 161 9,492
2,746 0 0 2,746
2,784 0 6 2,790
2,692 0 70 2,762

485 0 0 485
1,531 0 0 1,531

286 0 0 286
*1 749 0 0 749

J-PARC 9,174 0 0 9,174
*2 30,386 95 237 30,718

*1 OSL
*2

3 2 mSv
0 0

2 13

26 92 14 50
1
112 155
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2.5.2 1

2.5.2 1
2013

1 0 0 25 12 12 49
2 2 0 21 13 0 36
3 6 0 25 12 48 91
4 5 0 21 13 95 134

13 0 92 50 155 310
0 0 0 92 0 92
3 0 33 59 35 130
0 0 0 222 598 820
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

J-PARC 0 96 76 80 4 256
*1 16 96 201 530 792 1,587

*1

(1)
63.4 mSv 0.02mSv

2.1mSv

2.5.3 1 2.5.3 2

167.8mSv 0.06mSv
7.4mSv
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87.4mSv 0.03mSv
2.9mSv

(2)

2.5.3 3 2.5.3 4
2.5.3 5

2.5.3 1
2013

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

1 1,794 1,756 38 0 0 0 7.3 0.00 0.4
2 1,944 1,892 52 0 0 0 10.3 0.01 0.5
3 1,990 1,932 56 2 0 0 21.6 0.01 1.8
4 2,225 2,146 77 2 0 0 24.2 0.01 1.1

*
2,910

(3,407)
2,757

(3,240)
143

(129)
10

(37)
0

(1)
0

(0)
63.4

(113.6)
0.02

(0.03)
2.1

(5.5)
* 2012
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2.5.3 2
2013

*

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

947 926 21 0 0 0 5.0 0.01 0.7

355 355 0 0 0 0 0.0 0.00 0.0

1,445 1,313 122 10 0 0 58.4 0.04 2.1

177 177 0 0 0 0 0.0 0.00 0.0

2,910 2,757 143 10 0 0 63.4 0.02 2.1

*

2.5.3 3 *

( 2013 )

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

1 5,417 5,242 170 5 0 0 48.2 0.01 1.7
2 5,752 5,614 119 19 0 0 70.4 0.01 4.0
3 6,132 5,983 141 8 0 0 56.6 0.01 1.8
4 6,685 6,495 175 15 0 0 79.1 0.01 3.2

*2
8,371

(8,966)
7,929

(8,612)
381

(306)
61

(47)
0

(1)
0

(0)
254.3

(180.2)
0.03

(0.02)
4.9

(5.5)
*1
*2 2012
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2.5.3 4 *

( 2013 )

*2 ( ) ( mSv) (mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv
15mSv

1,930 1,859 63 8 0 0 31.7 0.02 2.6

1,706 1,656 44 6 0 0 23.7 0.01 1.7

4,591 4,270 274 47 0 0 198.9 0.04 4.9

177 177 0 0 0 0 0.0 0.00 0.0

8,371 7,929 381 61 0 0 254.3 0.03 4.9
*1
*2

2.5.3 5
(2013 )

*1

( ) ( mSv) (mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv
15mSv

2,910 2,757 143 10 0 0 63.4 0.02 2.1

787 779 8 0 0 0 1.2 0.00 0.3

989 971 18 0 0 0 4.0 0.00 0.5

773 663 66 44 0 0 128.5 0.17 4.9

182 182 0 0 0 0 0.0 0.00 0.0

548 548 0 0 0 0 0.0 0.00 0.0

( ) 66 66 0 0 0 0 0.0 0.00 0.0

( ) 71 71 0 0 0 0 0.0 0.00 0.0
J-PARC 3,089 2,932 150 7 0 0 57.2 0.02 1.7

* 8,371 7,929 381 61 0 0 254.3 0.03 4.9

*1

*2
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3 1

J-PARC

2013
2.5.4 1

3
2

1 2

2.5.4 1
J-PARC 2013

1 2 3 4

99 124 82 66 371

990 1,197 1,247 1,926 5,360

1,547 1,034 1,568 1,599 5,748

2 6 3 0 11

43 19 9 9 80

6,908 0 1 0 6,909

1,145 1,037 1,646 987 4,815

1,547 1,034 1,568 1,599 5,748

0 6,365 0 0 6,365

221 182 377 448 1,228

2,330 1,134 1,780 1,719 6,963

14,832 12,132 8,281 8,353 43,598
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3

2013 2.5.5 1

2.5.5 1
2013

4 1 1 1
5 4 4 3
6 2 2 2
7 0 0 0
8 1 1 1
9 2 2 2
10 5 5 5
11 1 1 1
12 4 4 4
1 1 1 1
2 3 3 3
3 0 0 0

*
24

(248)
24

(246)
23
239

* 2012

JAEA-Review 2014-059



WBC

2011 3 11
WBC 2013 WBC 2.5.6 1 WBC

2012
1) WBC

1) 2012 JAEA-Review 2013-048
pp.100 101 (2013).

2.5.6 1 WBC
2013

4 0
5 0
6 0
7 1
8 62
9 65

10 1
11 32
12 34
1 14
2 9
3 23

241

20
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(1)

26
(2)

IC
2.5.7 1

ADC-800

LED 3
Ethernet USB

41 2.5.7 1
IC 2.5.7 2

IC
RFID I-CODE-SLI 13.56MHz ISO/IEC15693

IC

Ethernet USB

(3)
1 5 6

IC

IC

2.5.7 1 2.5.7 2 IC
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2.5.7 1
2013

1 1

JRR-1 1 1

JRR-2 1 5

NSRR 1 FCA 1

1 FNS 1

1 2 1

1 4 4

1 1

1 1 NUCEF 2

2 1 5

3 1 JRR-3 3

1 JRR-3 2 1

1 JRR-4 1

41
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2.6

J-PARC
,

2013
1,057 2.6.1 1

TLD 640

2.6.1 1
2013

* *

GM 196 194
GM 20 16
GM 347 337
NaI 43 43
ZnS 183 170

2 2
63 44
15 15
2 2

40 39
110 104

8 7
26 26

3H 14C 8 8
14 14
29 29
7 7

1,113 1,057
*
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(1)

(2)

2.6.2 1 2013

2.6.2 1
2013

63 63
56 56

Pu 12 12
59 59
21 21
16 16
19 18

164 164
73 73
36 36

9 9
5 5

47 47
22 22

18 18

3 3
4 4
2 2

629 628
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2012 HFCM
U3O8 RI 241Am

36Cl HFCM

(1)
HFCM 35

74 21 2011 U3O8 2012
RI

2.6.3 1 HFCM 2.6.3 2
HFCM

(2)
U3O8 RI 2.6.3 3

241Am 1.2 1.5 1.0 1.5
241Am U3O8

36Cl 0.4
0.9 0.3 0.7 36Cl

U3O8

36Cl
4 10-1Bq/cm2

HFCM
U3O8

3 3 2 2

2.6.3 1

(mm)
241Am 100 150 432.2 5.486 MeV

5.443 MeV
36Cl 100 150 3.01 105 709 keV

U3O8 100 100 4.468 109 4.198 MeV
4.775 MeV

U3O8
(27mg/cm2Al ) 100 100 4.468 109 2.27 MeV
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2.6.3 2 HFCM (2012 )

2.6.3 3 U3O8 RI
(2011 :U3O8 ) (2012 :RI )

No.

1 MBR-46 ZnS(Ag) 4
2 MBR-46R2 ZnS(Ag) 2
3 MBR-301 ZnS(Ag) 9
4 MBR-301B ZnS(Ag) 5
5 FDS-301Z ZnS(Ag) 1
6 FDS-301X ZnS(Ag) 1
7 MBR-25BU GM (GM-H-5001V) 4
8 MBR-25BUR GM (GM-H-5001V) 1
9 MBR-25BUR1 GM (GM-H-5001V) 2

10 MBR-44V GM (GM-H-5001V) 11
11 MBR-44VR1 GM (GM-H-5001V) 1
12 MBR-51W GM (GM-H-5001WB) 6
13 MBR-51WB GM (GM-H-5001WB) 7
14 MBR-201 2
15 MBR-201B 6
16 MBR-201H ( ) 2
17 RM-114B GM (GM-H-5001) 7
19 MBR-42 1
20 MBR-R74-1864 1
21 FZS-301 1

74

22

49

3

U3O8 8.9 7.3 0.038 0.026
241Am 11.0 7.9 0.028 0.021
U3O8 10.2 9.9 0.034 0.018
241Am 14.8 9.8 0.021 0.017
U3O8 17.2 6.7 0.019 0.035
241Am 19.9 9.5 0.017 0.023
U3O8 6.1 6.1 0.306 0.135
36Cl 5.5 4.0 0.335 0.207

U3O8 5.6 6.0 0.306 0.130
36Cl 4.4 3.6 0.368 0.209

U3O8 4.3 4.4 0.292 0.132
36Cl 3.4 2.4 0.367 0.246

U3O8 4.5 5.7 0.309 0.113
36Cl 3.6 3.6 0.371 0.177

U3O8 30.5 30.9 0.083 0.062
36Cl 27.5 21.1 0.102 0.089

U3O8 16.4 9.9 0.026 0.025
241Am 22.3 13.6 0.019 0.018
U3O8 28.2 25.6 0.086 0.070
36Cl 18.9 14.2 0.124 0.127

U3O8 19.4 7.5 0.021 0.031
241Am 24.0 10.2 0.019 0.021
U3O8 29.1 20.0 0.082 0.066
36Cl 20.9 10.0 0.125 0.155

U3O8 14.0 7.7 0.023 0.030
241Am 17.8 11.7 0.020 0.021
U3O8 21.6 16.5 0.066 0.074
36Cl 8.1 5.7 0.172 0.212

* 0.5

MBR-301
MBR-301B

ZnS(Ag) 12

1.4
1.4

FDS-301
FDS-301Z
FDS-301X

ZnS(Ag) 3

1.3
1.5

0.4
0.3

0.7
0.6

1.2
1.4

0.7
0.5

MBR-46
MBR-46R2

ZnS(Ag) 7

RM-114B GM
(GM-H-5001) 7 0.9

0.6

MBR-51W
MBR-51WB

GM
(GM-H-5001WB) 13 0.8

0.6
MBR-201
MBR-201B
MBR-201H

10 0.8
0.7

MBR-44V
MBR-44VR1

GM
(GM-H-5001V) 12

FZS-301 ZnS(Ag) 1 1.2
1.4

0.8
0.5

MBR-25BU
MBR-25BUR
MBR-25BUR1

GM
(GM-H-5001) 7 0.8

0.6

MBR-42 1 1.2
1.1

MBR-R74-1864 1 1.5
1.0

241Am 36Cl/U3O8

*

(%) Bq/cm2
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2.7
FRS X RI

FRS
2013 28 RI

2012 4
J-PARC

17,833
Ge 3

1 3
60 2 1

78

FRS
RI

2012

2011 RI

2013

RI

2011 85Kr
PTB 2013 FRS

85Kr
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28
2.7.1 1

RI 6 10
2013 2.7.1 2

4,008 2012 500

252Cf

TLD 3,274
2012 15
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2.7.1 1
2013

RI
X

( )
0 0 0 7 0 0 7(7)

5 2 10 3 1 0 21(18)

5 2 10 10 1 0 28(25)

2.7.1 2
2013

806

60

26

74

273

130

2 56
G M 4

90Sr 204Tl 88
60Co 137Cs 507

252Cf 241Am-Be 1984

4008
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60
Ge 60

PC OS
(1)

2013 17,833
19,957 2013

2.7.2 1
(2) 60

30 60 GE-1 ,GE-2
2 2014 2 GE-2

GE-1
(3) Windows XP PC OS

PC OS

GR-1,2 PC
OS Windows XP Windows 7 OS
(4)

24 234
GE-1 GE-2 60 GE-2

60

(5)
Ge 3 GE-2 4 5

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

2
2 18 J-PARC 5

(6)

78 1,733

(7)
J-PARC

12 113
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(a) 8 91
(b) 4 22

2.7.2 1
2013

     

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

4,110 703.0 0 0.0  5,479 3,116.4 0 0.0  

785 293.9 357 1892.7 484 5839.8 0 0.0  

2,662 830.5 90 665.6 2,962 3,806.6 0 0.0  

0 0.0  0 0.0  78 1733.3 0 0.0  

711 741.1 0 0.0  115 333.8 0 0.0  

  8,268 2,568.5 447 2,558.3 9,118 14,829.9 0 0.0  

JAEA-Review 2014-059



2.8 J-PARC
2013 5 23 J-PARC

1) 2)

5 23 11 55 30GeV 50GeV

1

2

5 24 21 10

J-PARC J-PARC

34
0.1mSv 1.7mSv

0.17 μSv 1mSV

WSPEEDI-

1)
J-PARC

, 2013 8 12
2) J-PARC J-PARC

, 2013 8
22
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(1)
2013 5 23 J-PARC

5 24
14 J-PARC 4

5 25 105
98

(2)

NaI-WBC 2

NaI-WBC 3 195mHg 43K 511 keV

+ 3

3 1
0.2

mSv 109 39

Ge Ge-WBC
20 Ge-WBC

6 24Na 43K 195Hg 195mHg 197Hg 198Au

IDEC Internal Dose Easy Calculation

39 0.1 mSv 34 1 mSv
7 1.7 mSv 95 %

J-PARC
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Ge-WBC 3

(3)

2 1 cm
0.1 mSv 2 1.6 mSv 0.7 mSv

0.1 mSv
(4)

J-PARC
Ge-WBC

J-PARC
J-PARC
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J-PARC

(1)
(MP)

(MS)
MP-22

2.1km

(ST)
5 23 15 19

2

(2)
2.8.2 1 4

Ge
Cs-137 Cs-134

(3)

57 1 28 13
3 29

51 9 28
13 3 29

Ge

2 1 5 23 15 15 30 2 5 23
17 30 30

1 2
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10m 1
2

2

ST-1
ST-1

15 40

2.8.2 1
0.17μSv

1mSv

2.8.2 1

JAEA-Review 2014-059



2.8.2 1

μSv
1.6 10-1

1.4 10-2

1.7 10-1
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2.9

2013

(1)

2014 OSL Landauer
InLight Model 2 OSL 2012

1) 2013
(2)

2.9.1 1 2012 2013
2013

20 40
90 0
(3)

2.9.1 1 137Cs 80.5 keV X X
1.04 1.07

2.9.1 2 137Cs 90Sr/Y Hp 10
0.81 1.01 Hp 0.07 1.01 1.04

2.9.1 3 1mSv 4 % 0.3 mSv
OSL

0.1 mSv 4 %
2.9.1 4 0.5 mSv 5 %

0.3 mSv
0.1 mSv 15 % 9 %

20 2.9.1 5 40 2.9.1 6
20 0.97 1.02 40 0.97 1.06

(4)

OSL
JIS2)
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1) 2012 JAEA-Review 2013-048 (2014).
2) JISZ4339 (2004).

2.9.1 1 X 2.9.1 2

2.9.1 3 2.9.1 4
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2.9.1 5 20 2.9.1 6 40
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(1)
4 14C

14CO2 MEA
14C

600 MEA
14C

CO2 14C

(2)
(a) CO2

MEA CO2 CO2

MEA

CO2 Carbo-Sorb E PerkinElmer MEA

(b) CO2

4 H/C MEA 14CO2 1
Carbo-Sorb E 14CO2 1 MEA

Carbo-Sorb E CO2

CO2

(c)
H/C CO2 14C

CO2 14C CO2

CuO 2
Pt Pd/ZrO2

CH4

(3)
CO2 2.9.2 1 MEA 30 1.3ml

Carbo-Sorb E 24

Carbo-Sorb E

2.9.2 2
Carbo-Sorb E

2.9.2 3

Carbo-Sorb E
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CO2 CO2

2.9.2 1 10 CO2 20ml MEA
Carbo-Sorb E 100% 10ml MEA 97% 20ml MEA

30 100% CO2

10ml MEA 30 83%
Carbo-Sorb E 20

Carbo-Sorb E CO2

3 CH4 2.9.2 4
Pd/ZrO2 250 350 350 97% 400 100%

100%
Pt 350 450 Pd/ZrO2

500 100% 4 CuO
CH4 500 10% 650 50%

CuO Pd/ZrO2

200 100%
14C

(4)
Carbo-Sorb E 1

MEA 1 CO2

100% RI 14C
10 Carbo-Sorb E

CuO Pt Pd/ZrO2 Pd/ZrO2 CH4

CuO Pd/ZrO2

200
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2.9.2 1 CO2 CO2

Absorbent Volume CO2 collection efficiency (%)
10th day 20th day 30th day

MEA

Carbo-Sorb E

10 mL
20 mL
20 mL

97
100
100

89
100
ND*

83
100
ND*

*Not determined because of decreased volume of Carbo-Sorb E by volatilization.

2.9.2 4 CH4
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(1)

(2)

(a)

2.9.3 1

(b)

(3)

MR9301
02 MR5320 JRR-3 2

25 2 BS65GE 2
2.9.3 2

2.9.3 3
90

(4)
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2.9.3 1

2.9.3 2

2.9.3 3

JRR-3 JRR-3
2 JRR-4

BS65GE
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(1)
MT-03

MT-03

MT-03

MT-100N
(2)

MSA
(a) MT-03

3 5 10 15 30 45 10

(b)MT-03 MT-100N

MT-03 MT-100N

(3)
(a) MT-03

2.9.4 1 -0.09
10

10
(b) MT-03 MT-100N

MT-03 MT-100N 2.9.4 2 MT-03 MT-100N
MT-03 MT-100N 0.972 MT-03

MT-100 N 0.972

MT-03
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2.9.4 1

2.9.4 2 MT-03 MT-100N
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(1)

( U )
U

ICP−MS
ICP−MS U

U
U

U ICP−MS 238U

(2)

2.9.5−1 2 mL H2O2 2 4
HNO3 4 M HNO3

Eichrom UTEVA
5 mL 4 M HNO3 10 mL 0.02 M HNO3 U HNO3

1 M HNO3 25 mL ICP−MS ICP−MS Agilent
Technology 7700x 8800x 238U Spex XSTC 760C

U 238U 5 ng Spex
XSTC−13 289 In

Ir Bi 238U 50 ng/L (
2 mSv )

238U 0.04 ng 0.1 ng
1, 3, 5, 7 3

(3)
In Ir 95 Bi

238U 2.9.5−2 2.9.5−2
Bi 238U

98 88
104 U ( 2.9.5−3)

2.9.5−4
0.2 ng/L 0.8 ng/L

U ICP−MS 5
50 ng/L 4 ng/L 238U 4
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0

50

100

150

200

250

U
-2

38
(n

g/
L)

A B C D E F G

Bi Bi Bi

In Bi Ir

2.9.5−4 (a)Agilent 7700x (b)Agilent 8800x 238U

2.9.5−2 In Bi Ir 238U

2.9.5−3 238U

2.9.5−1

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8

(%
)

( )

Agilent 7700x 2.4 ng/L
A

3.0 ng/L
3.4 ng/L
4.0 ng/L
4.7 ng/L

2.3 ng/L
B

2.9 ng/L
3.4 ng/L
3.9 ng/L
4.4 ng/L

(a)

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8

Agilent 8800x 2.4 ng/L
C

3.0 ng/L
3.4 ng/L
4.0 ng/L
4.7 ng/L

2.1 ng/L
H

2.5 ng/L
3.2 ng/L
3.6 ng/L

2.4 ng/L
G

3.0 ng/L
3.4 ng/L
4.0 ng/L
4.7 ng/L

(b)

50#
60#
70#
80#
90#

100#
110#
120#

A B C D E F H
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(1)
FRS

JBS 2010 BSS-2
2

2.9.6 1

FRS

(2)

TLD Panasonic UD 807PRN 14
90Sr/90Y R=kJBS/kBSS2

2.9.6 2 19 mm
Hp(0.07) 1 mSv

(3)
R 1.03 1.20 1.10 0.05

BSS-2
ICRU

τ(d) d mg/cm2 7 mg/cm2

2.9.6 1 EGS5 1)

2) 2.9.6 1 τ(d) 20-300 mg/cm2

7 mg/cm2

τ(d) TLD
15 mg/cm2 τ(d)

BSS-2 3%
BSS-2 JBS

τ(d) BSS-2
1 MeV 1.5 MeV 0.7 MeV 2.9.6 2

BSS- 2
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(4)
TLD 10%

τ(d)

FRS 2 BSS-2 ISO 6980-1:2006
1 3)

BSS-2 JBS
JBS τ(d)

1) HIRAYAMA, H. et al.: SLAC-R-730 and KEK Report 2005-8 (2005).
2) Yoshitomi, H. et al.: Proceedings of AOCRP-4 [CD-ROM] MAPRA/AOCRP-4/YSA-4(2014).
3) Ambrosi, P. et al.: J inst, 2, P11002 (2007).
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2.9.6 1 90Sr/90Y 2.9.6 2

JBS BSS-2

(MBq)
740 460

(cm ) 4.2 0.6

(mm) 0.2 0.4

(μm) 50 100

2.9.6 1 90Sr/90Y
ICRU

JBS BSS-2

(cm) 100 30

(MeV)
2.0 2.0

2.9.6 2 90Sr/90Y

Sp
ec

tr
al

flu
en

ce

Energy (MeV)

BSS-2
JBS

0.1 1 10 100 1000
0.0

0.2

0.4

0.6

0.8

1.0

1.2

JBS
BSS 2

D
ep

th
-d

os
e

Depth in ICRU tissue (mg/cm2)
7 mg/cm2

( )
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3

2012
2013 5 2014 3

2013 8
2014 3

2013 7 RI
2014 1 RI

2014 3 TIARA

2013
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
2013 nSv/h

2013 2014
4 5 6 7 8 9 10 11 12 1 2 3

56 56 55 55 55 54 54 55 54 54 50 53 54
66 68 66 79 70 67 64 63 63 68 71 64 79
59 59 59 59 59 58 57 58 58 58 54 58 58
77 72 74 94 78 77 69 73 72 67 82 78 94
64 63 63 62 62 61 61 61 61 61 55 61 61
81 78 83 104 86 84 77 78 75 70 89 84 104
54 54 53 53 53 52 52 52 52 52 49 52 52
67 68 71 90 78 72 68 65 68 62 75 74 90

3.1 2
2013 nSv/h

2013 2014
4 5 6 7 8 9 10 11 12 1 2 3

3.3 3.2 3.2 3.2 3.3 3.0 3.0 3.1 3.2 3.1 2.8 3.1 3.1
8.3 8.4 8.4 9.3 9.7 8.5 8.8 7.8 9.3 8.0 7.7 9.6 9.7
3.7 3.8 3.7 3.7 3.7 3.6 3.5 3.6 3.7 3.6 3.2 3.6 3.6
9.3 9.8 9.0 9.4 10.8 9.6 8.6 8.8 9.4 9.9 8.5 9.4 10.8
3.4 3.4 3.4 3.7 3.4 3.2 3.3 3.3 3.4 3.3 2.9 3.3 3.3
9.5 9.1 12.0 9.0 8.4 8.7 8.5 8.7 9.2 9.1 8.1 8.1 12.0
4.1 3.9 3.9 4.0 3.9 3.5 3.5 3.6 3.6 3.6 3.3 3.7 3.7
9.4 10.0 11.0 9.6 9.7 9.0 9.1 9.1 8.4 8.7 8.4 9.4 11.0
3He

3.1 3
2013 mSv

1 2 3 4

0.1 0.1 0.1 0.1
0.1 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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3.2

(1)
1 2 3.2 1

2013

(2)
2013

3.2 1 41Ar
11C 13N

(3)

(4)

(5)
2013

PET
209Bi 2 211At RI

2.2mSv/h 0.8mSv/h
0.3mSv 0.4 mSv

PET
300μSv/h 18μSv/h PET

RI
0.1mSv
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3.2 1

2013

(Bq) (Bq/cm ) (Bq) (Bq/cm )

65Zn 0

3.4×10-11

5.9×10-11

6.2×10-10

41Ar
11C
13N

4.3×108

3.7×108

7.1×107

1.5×10-4

1.5×10-4

1.4×10-4

0 1
1

“ ”

3.2 1 2014 3 31

JAEA-Review 2014-059



3.3

(1)
2013 1.2

mSv 0.00mSv 0.3mSv

3.3 1 3.3 2
5,025

(2)
92
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3.3 1
2013

( ) ( mSv) (mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv
15mSv

1 611 610 1 0 0 0 0.1 0.00 0.1
2 583 578 5 0 0 0 0.8 0.00 0.3
3 590 588 2 0 0 0 0.2 0.00 0.1
4 625 624 1 0 0 0 0.1 0.00 0.1

* 787
(695)

779
(692)

8
(3)

0
(0)

0
(0)

0
(0)

1.2
(0.5)

0.00
(0.00)

0.3
(0.3)

* 2012

3.3 2
2013

*

( ) ( mSv) (mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv
15mSv

148 142 6 0 0 0 0.8 0.01 0.2
417 417 0 0 0 0 0.0 0.00 0.0
227 225 2 0 0 0 0.4 0.00 0.3

0 0 0 0 0 0 0.0 0.00 0.0
787 779 8 0 0 0 1.2 0.00 0.3

* 1
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3.4

(1)
2013 3.4 1

(2)
2012 1 TIARA

23
2014 3

19 4

2013 3.4 2

3.4 1
2013

GM 47 47
22 20

NaI(Tl) 17 17
5 4
3 3
3 3

22 22
5 5

124 121
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3.4 2
2013

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

28 28
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3.5

60Co 12
295.68GBq 60Co 1

60Co 6 60Co 2
60Co 5 5.80PBq

2014 3
31 720MBq 31PBq

2014 3 31 134
3.5 1 2014 3 31
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3.5 1
2014 3 31

2013

60kV 60mA
X 40kV 30mA

1 1 2MeV
30mA, 60kw

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 225kV, 1mA
1 20kV, 10mA
1 50keV, 1mA

3 1 250kV,20mA
RI 1 60 kV,50 mA
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4

X
X

2012
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4.1

2012 8
2013 4.1 1

4.1 1
2013 μGy

2013.4 2013.5 2013.6 2013.7 2013.8 2013.9 2013.10 2013.112013.12 2014.1 2014.2 2014.3

4.1
5.1

5.1
6.3

6.3
7.1

7.1
8.1

8.1
9.2

9.2
10.1

10.1
11.1

11.1
12.2

12.2
1.7

1.7
2.3

2.3
3.3

3.3
4.1

30 33 28 31 32 29 31 31 36 27 28 29

1 40 43 42 45 44 41 40 40 41 40 39 41 41 1.8 496

2 32 33 34 35 36 32 32 32 32 33 31 32 33 1.5 394

3 32 35 34 36 36 34 31 33 32 34 32 35 34 1.7 404

4 34 37 36 40 37 36 35 34 34 35 33 36 36 1.9 427

5 32 34 35 36 36 33 31 31 33 33 31 33 33 1.8 398

6 33 36 34 36 37 33 33 33 34 35 32 34 34 1.5 410

7 28 30 30 31 31 28 28 28 29 28 27 28 29 1.3 346

8 24 24 25 26 26 23 24 24 24 24 24 23 24 1.0 291

5cm
30 SC-1 137Cs:
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4.2

(1)
2013 4.2 1

(2)

(3)
2013

4.2 1

2
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4.3

2013 66
5

2013 71
6

4.3 1 4.3 2 4.3 3

4.3 1
2013

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

1 60 60 0 0 0 0 0.0 0.00 0.0
2 59 59 0 0 0 0 0.0 0.00 0.0
3 65 65 0 0 0 0 0.0 0.00 0.0
4 62 62 0 0 0 0 0.0 0.00 0.0

*
66

(59)
66

(59)
0

(0)
0

(0)
0

(0)
0

(0)
0.0
(0.0)

0.00
(0.00)

0.0
(0.0)

* 2012
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4.3 2
2013

*

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

54 54 0 0 0 0 0.0 0.00 0.0

8 8 0 0 0 0 0.0 0.00 0.0

4 4 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

*

4.3 3
2013

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

1 60 60 0 0 0 0 0.0 0.00 0.0

2 60 60 0 0 0 0 0.0 0.00 0.0

3 69 69 0 0 0 0 0.0 0.00 0.0
4 67 67 0 0 0 0 0.0 0.00 0.0

*
71

(69)
71

(69)
0

(0)
0

(0)
0

(0)
0

(0)
0.0
(0.0)

0.00
(0.00)

0.0
(0.0)

* 2012
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4.4

4.4 1

4.4 1
2013

6 6
GM 2 2
NaI 2 2

1 1
( ) 1 1

X 2 2
14 14

2013

ZnS 2 2
GM 3 3
NaI 2 2

1 1
1 1
9 9
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4.5

2014 3
31 44

4.5 1 2014 3 31

2014 3
31 1

4.5 1
2014 3 31

1
150 MeV

( ) 100 nA

JAEA-Review 2014-059



2012

2013

R D

R D

2013

9 RI
1 2
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5.1

5.1.1
(1)

2013
(2)

(TLD)
3 5.1.1
1

5.1.1 1
2013 μGy

1 2 3 4

2013 3 22

6 20

2013 6 20

9 19

2013 9 19

12 19

2013 12 19

2014 3 19

91 91 91 91

1 51 51 54 54 71 71 44 44 220
2 62 62 66 66 84 84 43 43 255
3 45 45 43 43 59 59 45 45 192

( ) 5cm ( )

(3)
(a)

5.1.1 2
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5.1.1 2
2013

3.2×10-5
Bq/cm3

2.6×10-5

3.7×10-1
Bq/g

2.6×10-1

1.2×10-1

Bq/g2.4×10-1

1.1×10-1

(b)

5.1.1 3
5.1.1 4

5.1.1 3
2013

54Mn 60Co 134Cs 137Cs 144Ce
5 <1.2×10-6 <1.4×10-6 ── 2.0×10-6 <9.5×10-6

Bq/cm3
5 <1.3×10-6 <1.3×10-6 ── <1.3×10-6 <9.5×10-6

5 <7.7×10-4 <7.7×10-4 8.7 10-4 3.0×10-3 <5.6×10-3

Bq/g
5 <6.7×10-4 <7.4×10-4 ── <6.9×10-4 <5.2×10-3

6 <5.4×10-5 <6.6×10-5 1.2×10-4 3.2×10-4 <3.1×10-4

Bq/g8 <1.2×10-4 <1.4×10-4 ── <1.2×10-4 <6.9×10-4

9 <4.6×10-5 <5.5×10-5 ── <4.3×10-5 <2.8×10-4
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5.1.1 4
2013 Bq/m2

7Be 54Mn 60Co 95Zr 95Nb 134Cs 137Cs 144Ce
4 2.3×102 <6.4×10-2 <7.3×10-2 <1.7×10-1 <1.8×10-1 7.7 10-2 1.2×10-1 <5.0×10-1

5 4.8×101 <5.9×10-2 <7.6×10-2 <1.4×10-1 <1.3×10-1 <5.9 10-2 <6.6×10-2 <3.4×10-1

6 2.4×101 <6.2×10-2 <6.6×10-2 <1.5×10-1 <1.5×10-1 <5.7 10-2 <6.3×10-2 <3.9×10-1

7 1.6×101 <5.9×10-2 <7.1×10-2 <1.4×10-1 <1.3×10-1 <5.6 10-2 <5.8×10-2 <3.8×10-1

8 1.2×102 <6.4×10-2 <6.6×10-2 <1.4×10-1 <1.2×10-1 <5.6 10-2 <6.2×10-2 <4.7×10-1

9 4.7×101 <6.4×10-2 <6.9×10-2 <1.3×10-1 <1.3×10-1 <6.0 10-2 <6.4×10-2 <4.5×10-1

10 2.9×101 <6.7×10-2 <7.0×10-2 <1.5×10-1 <1.6×10-1 <5.7 10-2 <6.0×10-2 <4.2×10-1

11 2.7×101 <6.5×10-2 <7.1×10-2 <1.4×10-1 <1.4×10-1 <5.7 10-2 <6.0×10-2 <4.1×10-1

12 2.7×101 <6.8×10-2 <7.6×10-2 <1.5×10-1 <1.5×10-1 <5.8 10-2 6.4×10-2 <4.3×10-1

1 1.0×102 <7.0×10-2 <6.3×10-2 <1.5×10-1 <1.4×10-1 <5.2 10-2 1.3×10-1 <4.7×10-1

2 4.0×101 <6.2×10-2 <6.6×10-2 <1.4×10-1 <1.4×10-1 <5.7 10-2 7.4×10-2 <4.3×10-1

3 8.3×101 <6.2×10-2 <7.7×10-2 <1.5×10-1 <1.5×10-1 <5.9 10-2 <6.4×10-2 <4.3×10-1
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5.1.2
(1)

(a)
(TLD) 3

5.1.2 1

5.1.2 1
2013 μGy

1 2 3 4

2013 3 27

6 21

2013 6 21

9 20

2013 9 20

12 24

2013 12 24

2014 3 25

91 91 91 91

1 57 61 65 65 86 83 74 74 283
2 65 69 69 69 91 87 76 76 301
3 72 77 78 78 102 98 87 87 340
4 76 80 85 85 110 105 92 92 362

( ) 5cm ( )
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5.2

5.2.1
(1)

1 2 5.2.1 1 2013

(2)
2013

5.2.1 1 3 5.2.1 2
2013

2012

5.2.1 1
2013

Bq Bq/cm3 Bq Bq/cm3

0 <1.7×10-9 3H 4.4×106 <2.2×10-7

0 <1.6×10-9 3H 1.4×106 7.0×10-7

0 <1.2×10-9 ─ ── ──
0 <2.3×10-10 ─ ── ──

0
1

“< ”

5.2.1 2 3
2013

(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)
2013

5.2.2
(1)

1
5.2.2 1

(2)
2013 R D

5.2.2 1 3 5.2.2 2

5.2.2 1
2013

Bq Bq/cm3 Bq Bq/cm3

R D 0 <7.0×10-10 3H 0 <1.0×10-6

0
1

“< ”
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5.2.2 2 3
2013

(m3)
3

* Bq/cm3 Bq
R D 30.0 3H : <1.7×10-1 3H : 0

*

5.2.2 1

(3)
R D

(4)
R D

(5)
2013
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5.3

5.3.1
(1)

2013

5.3.1 1 5.3.1 2

(2)
2013

5.3.1 1
2013

( ) ( mSv) (mSv) (mSv)0.1mSv
0.1 mSv
1.0mSv

1.0mSv
5.0mSv

5.0mSv
15mSv

15mSv

1 42 42 0 0 0 0 0.0 0.00 0.0
2 46 46 0 0 0 0 0.0 0.00 0.0
3 64 64 0 0 0 0 0.0 0.00 0.0
4 47 47 0 0 0 0 0.0 0.00 0.0

* 69
66

69
66

0
0

0
0

0
0

0
0

0.0
0.0

0.00
0.00

0.0
0.0

* 2012

5.3.1 2
2013

( 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

45 45 0 0 0 0 0.0 0.00 0.0
0 0 0 0 0 0 0.0 0.00 0.0
69 69 0 0 0 0 0.0 0.00 0.0
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5.3.2
(1)

2013

5.3.2 1 5.3.2 2

(2)
2013

5.3.2 1
2013

( ) ( mSv) (mSv) (mSv)0.1mSv
0.1 mSv
1.0mSv

1.0mSv
5.0mSv

5.0mSv
15mSv

15mSv

1 52 52 0 0 0 0 0.0 0.00 0.0
2 62 62 0 0 0 0 0.0 0.00 0.0
3 80 80 0 0 0 0 0.0 0.00 0.0
4 81 81 0 0 0 0 0.0 0.00 0.0

* 113
123

113
123

0
0

0
0

0
0

0
0

0.0
0.0

0.00
0.00

0.0
0.0

* 2012

5.3.2 2
2013

( mSv) (mSv) (mSv)0.1mSv 0.1 mSv
1.0mSv

1.0mSv
5.0mSv

5.0mSv
15mSv

15mSv

32 32 0 0 0 0 0.0 0.00 0.0
15 15 0 0 0 0 0.0 0.00 0.0

66 66 0 0 0 0 0.0 0.00 0.0
0 0 0 0 0 0 0.0 0.00 0.0

113 113 0 0 0 0 0.0 0.00 0.0
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5.4
5.4.1
(1)

2013 5.4.1 1
1

(2)
2013 5.4.1 2

1

5.4.1 1
2013

GM

NaI

8
12
3
6
2
5

8
12
3
6
2
5

36 36

5.4.1 2
2013

3
1
2
1
1
1
2

3
1
2
1
1
1
2

11 11
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5.4.2
(1)

2013 5.4.2 1
1

(2)
2013 5.4.2 2

1

5.4.2 1
2013

GM

3H,14C

NaI

3
7
1
7
5
2
3
1

2
7
0
7
5
0
3
0

29 24

5.4.2 2
2013

2
2
2
2
4
4
1

1
1
1
1
0
0
1

17 5
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5.5

5.5.1

2014 3 31
40 1

2014 3 31 28.9MBq
2014 3 31 255

2014 3 31 5.5.1 1

5.5.1 1
2014 3 31

2013

5.5.2
2014 3 31

40
1

2014 3 31 34.6GBq
2014 3 31 4

2014 3 31 5.5.2 1

1 3MV

30μA
5μA
5μA 
5μA
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5.5.2 1
2014 3 31

R D
X 1 60kVp 300mA

X 1 50kVp 60mA
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6

JT-60SA JT-60SA
JT-60SA VV

0.0 mSv
0.00mSv

2012

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

2013 nSv/h

2013 *1 2014 *1

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

MP-1
88 92 92 97 100 93 86 84 86 77 72 74 87

95 98 99 100 110 100 93 87 91 93 79 81 110

MP-2
85 86 85 87 89 85 81 79 79 78 77 80 83

92 90 91 91 93 90 86 82 83 83 83 87 93

1

6.1 2

2013 nSv/h

2013 2014

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

MP-1
4.1 4.1 4.1 4.4 4.6 4.1 3.8 3.9 4.1 4.0 3.9 4.0 4.1

5.1 4.5 4.5 5.0 5.2 4.5 4.5 4.3 4.7 4.6 4.3 4.4 5.2

MP-2
4.4 4.6 4.7 5.0 5.3 4.7 4.4 4.2 4.2 4.1 3.9 4.2 4.5

5.1 5.2 5.1 5.9 5.8 5.4 4.9 4.6 4.7 4.4 4.6 4.9 5.9

3He

6.1 3

2013 mGy

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

2013 3 15

6 14

2013 6 14

9 13

2013 9 13

12 13

2013 12 13

2014 3 14

MP-1 0.09 0.13 0.13 0.11

MP-2 0.09 0.15 0.15 0.14

1
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6.2

(1)
1 2 X

6.2 1
JT-60SA X

3
(2)

2013 JT-60 JT-60 JT-60
6.2 1

6.2 2

(3)

(4)

(5)
2013 JT-60SA

JT-60SA VV
JT-60SA 2012
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JT-60

6.2 1 2014 3

1 MP-1

2 MP-2

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

2013

Bq Bq/ cm Bq Bq/cm

JT-60 1.2 10-10
3

41Ar
0
0

3.7 10-5

2.1 10-3

JT-60
1.8 10-10 3 0 3.5 10-5

JT-60
1.7 10-9 3 0 5.7 10-4

0 1

6.2 2

2013

Bq Bq

3
0

9.4 105
22.7

7.4 107 0

3
0

7.9 104
7.4 106 0
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6.3

(1)
2013

6.3 1 6.3 2
0.0 mSv 0.00mSv

(2)
2013
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6.3 1
2013

( )
( mSv)

(mSv) (mSv)
0.1mSv

0.1mSv

1mSv

1mSv

5mSv

5mSv

15mSv

15mSv

1 296 296 0 0 0 0 0.0 0.00 0.0
2 327 327 0 0 0 0 0.0 0.00 0.0
3 403 403 0 0 0 0 0.0 0.00 0.0
4 415 415 0 0 0 0 0.0 0.00 0.0

*
548

(681)
548

(681)
0

(0)
0

(0)
0

(0)
0

(0)
0.0
(0.0)

0.00
(0.00)

0.0
(0.0)

* 2012

6.3 2
2013

( )
( 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

6 6 0 0 0 0 0.0 0.00 0.0

373 373 0 0 0 0 0.0 0.00 0.0

0 0 0 0 0 0 0.0 0.00 0.0
* 548 548 0 0 0 0 0.0 0.00 0.0
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6.4

(1)
GM NaI Tl

6.4 1
(2)

6.4 2
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6.4 1
2013

GM 13 13
4 4

NaI(Tl) 10 10
3 3
1 1

17 17
48 48

6.4 2
2013

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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6.5

2014 3
31 790 MBq 240 MBq

2014 3 31 43
2014 3 31 6.5 1

6.5 1
2014 3 31

JT-60 1 7 MA
100-110 m3

270 kW
2.3×1017

JT-60 1 1MeV
1A

1 X
70 keV

JT-60 1 X
100 keV

100 kV
50

10
1 X

100 keV
100 kV

50 A

JT-60 1 X
100 keV

100 kV
4 A

ITS-2
1 X

80 keV
75 keV/40A
75 keV/6A

JT-60 ESCA 1 15 keV
15 kV
50 mA

750 W
1 X

200 kV
5 mA
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This is a blank page. 



M. Kowatari
Y. Tanimura 
M. Tsutsumi 

Measurement of air kerma rates for 6-to 7-
MeV high energy gamma-ray field by 
ionization chamber and build-up plate 

Radiation Protection Dosimetry 
Advanced Access,  
Jan.19,1-13(2014) 

241Am-Be 52

 RI 14 :
Vol.49(1),39-44(2014) 

No. 
JAEA-Review 
2013-033,(2013) 

JAEA Technology Research Data/Code

note
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Y. Tanimura Development of portable long counter with two
different moderator materials

12th Neutron and Ion
Dosimetry
Symposium
(NEUDOS-12)
2013 6

Y. Tanimura Photon dose mixed in mono-energetic neutron
calibration fields using 7Li(p,n)7Be reaction

12th Neutron and Ion
Dosimetry
Symposium
(NEUDOS-12)
2013 6

M. Kowatari An attempt to decrease anisotropic emissions of
neutrons from a cylindrical 241Am-Be
encap-sulated source

12th Neutron and Ion
Dosimetry
Symposium
(NEUDOS-12)
2013 6

*1

*1

*1

2014
, 2014 3

*1

241Am-Be

*1

2014
, 2014 3

120km
56
, 2013 9

90Sr
46 ,
2013 6

*1

RI

*1

46 ,
2013 6

46
,

2013 6
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Sv/h 46
, 2013

6

NaI
46

, 2013
6

*1 EURADOS

*1

46

, 2013 6

*1

*2

*1

*2

46

, 2013 6

*1

*1

46

, 2013 6

RI 14 46

, 2013 6
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46

, 2013 6

2013
, 2013 9
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No 192 2013 6
No 193 2013 9
No 194 2013 12
No 195 2014 3

24 4 2013 5
25 1 2013 9
25 2 2013 12
25 3 2014 2
24 4 2013 5
25 1 2013 8
25 2 2013 11
25 3 2014 1
24 4 2013 5
25 1 2013 7
25 2 2013 11
25 3 2014 2
24 4 2013 7
25 1 2013 10
25 2 2013 12
25 3 2014 3

( ) 25 4 1
26 3 31
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[RI ( ) ]
J-PARC
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.NSRR FCA STACY TRACY

.JRR-3,JRR-4
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1

1

1

1

1

1

1

1

1

1

1

1

5

5
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5

5

5

5
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1

2

3
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25

25

25

25
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25

JIS)

RI

JIS)

ISO/TC85/SC2
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2

2

25
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25

25

25

JAEA-Review 2014-059



25

25

25

25
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2013

2013
,
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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

, AsC
, 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




