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[Bq/cm2]

000 100 200 300 400 500 600 700 800 900

00 8.77 3.59 2.57 1.02 0.91 0.90 6.57 2.78 13.23 6.77

10 8.89 2.76 2.42 1.05 1.55 1.73 2.82 5.50 23.22

20 12.89 1.85 0.85 1.05 0.81 1.92 1.02 5.27 4.16

30 4.99 1.62 0.99 1.14 0.83 0.97 1.63 4.24 8.47

40 1.20 2.60 0.69 1.07 0.85 0.43 1.93 3.89 8.81

50 0.39 2.71 1.33 0.74 0.29 0.76 1.58 2.15 6.03

60 2.33 1.87 1.79 0.60 4.47 1.03 1.83 6.08 2.63

70 1.15 1.29 1.02 0.93 1.26 0.65 0.96 1.48 2.14 0.50

1 1 2 3 4 5 6 7 8 9 10
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ND

[Bq/cm2]

000 100 200 300 400 500 600 700 800 900

00 ND ND ND ND ND ND ND ND ND ND

10 ND ND ND ND ND ND ND ND ND

20 ND ND ND ND ND ND ND ND ND

30 ND ND ND ND ND ND ND ND ND

40 ND ND ND ND ND ND ND ND ND

50 ND ND ND ND ND ND ND ND ND

60 ND ND ND ND ND ND ND ND ND

70 ND ND ND ND ND ND ND ND ND ND

1 1 2 3 4 5 6 7 8 9 10
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ND ND ND ND ND
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(1) (2) (3) (4) (5) (6) (7)

(Bq/cm2) 15.77 7.15 5.82 3.10 0.44 19.79 5.61

ND ND ND ND ND

(1) (2)

(3) (4) (5)

(6)
(7)

(1)

(2)

ND
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(1) (2) (3) (4) (5) (6)

(Bq/cm2) 0.36 0.99 0.86 2.23 2.11 3.32

ND ND ND ND

(5)

(6)

(4)

(1)

(2)
(3)

(5) (6)

R

ND
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(1)

(2)

(1) (821-D) 0.661 Bq/cm2 ND

(2) Ar 0.559 Bq/cm2 ND

Ar

ND
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(3)

(4)

(3) GB(812-D) 5.40 Bq/cm2 ND

(4) GB(811-D) 1.24 Bq/cm2 ND

(4) ND
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(5) GB(802-W) 2.43 Bq/cm2 ND

(6) GB(801-W) 1.24 Bq/cm2 ND

(5)

(6)

(5) 802-W

10.61Bq/cm2

(6) 801-W

:12.80Bq/cm2

12.96Bq/cm2

:

(5)
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ND
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3

Si

B
sr 101.0

0.2545.50.10.416
/6027756

SF
nnA

                                                  
2 11 2011  
3 D. Delacroix et. al.  “Radionuclide and Radiation Protection Data Handbook 2002”  Radiation 
Protection Dosimetry  Vol.98  No.1  2002 Pu-240 0
Pu-242 Pu-238  
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1  

140 cpm

Pu-239
 

 
2  

(1)  
CANBERRA BE5020 6.3.5-1  

Ge  × 2  
5000 mm2 × 20 mm L  
10 keV  400 keV 

 
  CANBERRA Apex-InVivo  Version 

1.2 Genie  
2000 Version 1.3.1  

6.3.5-2  
2.0 m(W) × 2.5 m(D) × 2.0 m(H) 
52.3 t 

  200 mm 3 mm 0.5 mm 3 mm 

6.3.5-1  6.3.5-2  

(2) 

30
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(3)  
Am-241 Pu-239 

6.3.5-1  
 

6.3.5-1  Am-241 Pu-239  

 
241Am 239Pu 
    

L 1 13.95 keV 0.119 13.62 keV 0.015 
L 2 16.84 keV 0.026 16.43 keV 0.003 
L 1 17.75 keV 0.116 17.22 keV* 0.017 
L 1 20.78 keV 0.028 20.17 keV 0.004 

 
26.35 keV 
59.54 keV* 

0.024 
0.360 

  

*  

 

Pu-239 17.22 keV X
Pu-239

1  

 
Am-241 59.54 keV 17.75 keV X

Pu-239 17.22 keV Am-241 Pu-239
E 6.3.5-3

6.3.5-4  
 

 
6.3.5-3 E  

 
 

 

                                                  
1 F. A. Fry. Health Physics, Vol. 39, (1980). 89-92. 

10 20 30 40 50 60

[c
ps

]

[keV]

59.54 keV

(241Am)
17.22 keV

(239Pu)

17.75 keV13.95 keV
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6.3.5-4 E  
Genie  2000 17.22 keV  

17.22 keV 17.75 keV  

3  
Am-241 6.3.5-

5 6.3.5-6 Am-241 59.54 keV 2

59.54 keV 59.54 keV
E 59.54 keV

Am-241 3

6.3.5-5  Am-241  6.3.5-6  Am-241  

Am-241 17.75 keV X 4 6.3.5-7 17.75 
keV 17.75 keV X

17.22 keV X

2 Am-241 Pu-239 X M. C. Lépy et al. Nucl. Instr. and. Meth. in 
Phys. Res. A 353 (1994) 10-15. Am-241 IAEA. X-ray and gamma-ray standards for detector 
calibration, IAEA-TECDOC-619 (1991). 6.3.5-1
3  Am-241 Pu-239  
4 

50 mm
45 mm

1 mm
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E 17.22 keV Pu-239

Am-241 E
E  

6.3.5-7  Am-241  

4  
E Pu-239
45 Bq 2.2 104 Bq Am-241

5 Bq 2.2 102 Bq  
E 45 55

50 Bq 25 Bq
100 cpm 5

100 cpm Pu-239 Am-241 2.2 104 Bq 2.2
102 Bq 6.3.5-8  

6.3.5-8  

5 6.3.1 2.2 3
0.225 Bq/cpm 71.5 cm2

10 20 30 40 50 60

[c
ps

]

[keV]

17.75 keV
16.84 keV

13.95 keV 20.78 keV 26.35 keV

59.54 keV

100 cpm

239
Pu 22,000 Bq

239Pu 22,000 Bq

239
Pu 22,000 Bq

239Pu 1,000 Bq*

*   1/10
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μμμ100 μmμ

Pu L  

U L  

 

100 μm100 μm100 μm100 μm100 μm

0.5 mm0.5 mm0.5 mm0.5 mm0.5 mm
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236



 
237



100 μm100 μm100 μm100 μm100 μm

 
238



 
239



 
240



 
241



 
 

 
 

 
.  

Pu No.2 29 6 6 108
29 6 7 6.5.1-1 Ge

6.5.1-2 IP 6.5.1-3
 

 
.  

Pu  
108 14 IP Pu

ICRP
AMAD 1 m 5 m Pu AMAD

IP Pu 1 m
5 m AMAD  

 
2 Pu AMAD  

IP Pu Pu
Pu 1 AMAD  

[1,2]
Pu Am-241

Pu IP
[3]  

[3,4] Pu
AMAD  

AMAD  
Pu  
Pu Pu 2.9 g/cm3 Pu(NO3)4 5H2O  

 Pu 11.46 g/cm3 PuO2) 
7.7×109 Bq/g A  

 
Pu AMAD

Pu PuO2

AMAD  
 

3  Pu  
1 IP Pu  

                                                  
1  

 
242



IP Pu 6.5.1-1 IP
0.8 3.5 μm Pu Pu No.8

No.1 No.7 No.8 No.13 No.14
IP Pu

No.8 6.5.1-5 No.8 IP

2 Pu
No.3 No.8 Pu 6.5.1-6

No.3 1.9 2.0 5.4 8.4 m Pu No.8 2.2
2.3 3.8 4.2 5.6 49.1 89.6 m Pu  

1.9 8.4 μm IP
0.2 44 μm Pu Pu  

49.1 μm 89.6 μm
Pu IP 49.1 

μm 89.6 μm IP  

4  Pu AMAD  
Pu AMAD 6.5.1-2 Pu AMAD

6.5.1-4 No.8
Pu AMAD 4.3 11 μm Pu AMAD

5.6 14 μm AMAD 4 μm
Pu Pu AMAD 3 μm Pu 3.9 μm  

AMAD AMAD
No.8 No.1  No.7

No.8 AMAD

5  
[1] MOX 

JAEA-Technology 2010-051 2010
[2]K.Takasaki et al.; ”An Autoradiographical Method Using an Imaging Plate for the Analyses of

Plutonium Contamination in a Plutonium Handling Facility”, Journal of NUCLEAR SCIENCE and
TECHNOLOGY, Vol. 48, No. 6, p. 1–8 (2011)

[3] ICRP ICRP Publication 66  
1995

[4] , ICRP 239Pu
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