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The2Department of Research Reactors and Tandem Accelerator is in charge of the 
operation, utilization and technical development of JRR-3(Japan Research Reactor-3), 
JRR-4(Japan Research Reactor-4), NSRR(Nuclear Safety Research Reactor) and Tandem 
Accelerator.  

This annual report describes a summary of activities of services and technical 
developments carried out in the period between April 1, 2009 and March 31, 2010. The 
activities were categorized into five service/development fields: 
(1) Operation and maintenance of research reactors and tandem accelerator 
(2) Utilization of research reactors and tandem accelerator 
(3) Upgrading of utilization techniques of research reactors and tandem accelerator 
(4) Safety administration for research reactors and tandem accelerator 
(5) International cooperation. 
Also contained are lists of publications, meetings, granted permissions on lows and 
regulations concerning atomic energy, commendation, outcomes in service and technical 
developments and so on.  
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×1

02
 

pH
*1

7.
54

7.
61

 

2
6.

0
9.

0 
7.

93
8.

04
 

S/
cm

14
7.

2
16

7.
0 

2
3

19
2.

4
22

1.
0 

N
o.

1
B

q/
cm

3
7.

60
×1

0-
1

9.
90

×1
0-

1  

N
o.

2
B

q/
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3
7.
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×1

0-
1
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00

×1
0-

1  

*1
pH
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0k

W
1

*3
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W
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NSRR
 

(1)  
2

12 2
2 2.3.1  

 
(2)  

NSRR
2.3.2

 
1)  

pH 5.89 6.73 5.5 7.0
0.11 0.39�S/cm 0.5�S/cm

0.07 0.12�S/cm  
2)  

pH 6.04 6.27 5.5 7.5
0.26 0.38�S/cm 1.0�S/cm

 
 

(1)  
2 21 3 16 7

31 32 NSRR NSRR
 

 
 
(2)  

1)  

 
2) NRG  

NRG
1
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3)  
NSRR

2
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2.
3.

1(
1)

N
SR

R
 

 

 
 

 
 

  
 

 
 

 
(

:
) 

 
(

:
) 

 
 

 
(k

W
H

) 
 

(k
W

H
) 

 
 

 
 

6/
29

 
2:

41
 

56
06

:2
0 

 0
.1

 
14

75
04

.9 
0 

 
6/

30
 

3:
34

 
56

09
:5

4 
 0

.2
 

14
75

05
.1 

0 
 

7/
 2 

3:
30

 
56

13
:2

4 
 0

.0
 

14
75

05
.1 

0 
 

7/
 3 

3:
09

 
56

16
:3

3 
 0

.0
 

14
75

05
.1 

0 
 

7/
 6 

4:
05

 
56

20
:3

8 
 0

.1
 

14
75

05
.2 

0 
 

7/
 7 

3:
47

 
56

24
:2

5 
 0

.0
 

14
75

05
.2 

0 
 

7/
 8 

3:
48

 
56

28
:1

3 
 0

.0
 

14
75

05
.2 

0 
 

7/
 9 

1:
16

 
56

29
:2

9 
 0

.0
 

14
75

05
.2 

0 
 

7/
10

 
3:

02
 

56
32

:3
1 

 0
.1

 
14

75
05

.3 
0 

 
7/

14
 

1:
01

 
56

33
:3

2 
27

.5 
14

75
32

.8 
0 

 
7/

15
 

4:
01

 
56

37
:3

3 
89

2.
1 

14
84

24
.9 

0 
 

7/
17

 
1:

05
 

56
39

:4
5 

34
.7 

14
84

59
.6 

0 
 

1:
07

 
0 

 

7/
21

 
1:
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56
42

:3
1 
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.3 

14
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03
.9 

0 
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9 
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.1 
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.0 
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47
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.9 
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54
 

56
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97
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3.
1(

2)
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SR
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 4 

3:
25

 
56

56
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2.3.2 NSRR  

   

pH 
 5.5  7.0 5.89 6.73 

 
(�S/cm) 0.5  0.11 0.39 

pH 
 5.5  7.5 6.04 6.27 

 
(�S/cm) 1.0  0.26 0.38 

 
�S/cm   0.07 0.12 
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(1) NSRR  
 

 
(2) NSRR  

 
 
(3) NSRR  

NSRR
21 10

IAEA  
 
(4)  

1)  
NSC-81Y-365K

21 6

26 10 5  
2)  

3
22 2

 
 

(1)  

 
 
(2)  

NSRR 2.3.4
41Ar 2.6 109Bq (4.4 1013Bq)

0.01  
 
(3)  

NSRR 2.3.5  
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2.3.4 NSRR  
 

  
 

  

41Ar 
  

60Co 
60Co 131I 60Co 

 
(Bq/y) 

2.6×109 0 0 0 1.7×105 

 
(Bq/cm ) 

<5.9×10-3 <8.6×10-10 <9.0×10-9 <7.5×10-10 2.7×10-3 

 
 

2.3.5 NSRR  
 

 1  2  3  4   
 

 
75 48 55 76 123 

 
mSv  

0.0 0.0 0.0 0.0 0.0 

 
mSv  

0.00 0.00 0.00 0.00 0.00 

 
mSv  

0.0 0.0 0.0 0.0 0.0 
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(1)  
21

7 14 10 20 12 16 22 5 7
3

5
2.4.1  

(ES 
TH-1)

10
11 1

 

 
 

2.4.1 21  

H21.7.14
H21.10.20

(H21.12.16
H22.5.7)

57 115 172 
10 21 31 
2 11 13 

22 9 31 
6 1 7 
5 5 55 

7 5 12 

(2)  
21 2.4.2

1 1
 

8 #12 10.5G
7.9G 5

6 6.05MV  
2.4.3  
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2.4.2 21  

MV   
17-18 15 
16-17 22 
15-16 66 
14-15 30 
13-14 11 
12-13 8 
11-12 13 
10-11 1 
9-10 9 
8-9 3 
7-8 4 
6-7 3 
5-6 0 

 
 
 

2.4.3 21  
 

1H 22Ne 82Kr 
3He 28Si 90Zr 
7Li 34S 136Xe 
11B 36S 184W 
12C 36,40Ar 197Au 

14,15N 56Fe CO2 
16,18O 58,64Ni  

19F 68Zn  
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21 2 5 8 6 17

#12 5
1

F61 10 20 12 15
BPM

CAMAC  
 

 
#12  

 
CSP  

ISOL  
 

SF6  
ASP CSP  

 
 

 
 

BPM TI-1  
CAMAC  

 
ISOL  

 
 

 
 

 
 

21 6 22
 

 
21 8 3
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HVS TI-1  

HVS TI-1  
21 9 1 ES TH-1  
21 10 20  

11 1
 

 
21 12 8 10-3 Pa  

IP TH-2 1/4
 

 
21 12 28 BM 04-2  

22
 

22 2 3 IP TI-1
 

 
(1)  

 
9

2
 

3  
 

(2)  
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3.6

3.8

4.0

4.2

4.4

4.6

Jun-03 Jun-04 Jun-05 Jun-06 Jun-07 Jun-08 Jun-09 Jun-10

[M
V

/m
]

2003       2004       2005       2006       2007       2008        2009       2010

 
   

2.4.1 (RF4W ) 
 

(3)  
ES TH-1  

MF
MF

 
CAMAC  

Dead Section #1 CAMAC DAC
12 16  

RS  
RS RS

 
 

sense 62.5ms
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sense
 

MS TL-1  
MS  

 
(4) BPM  

(BPM)  
BPM

BPM
A~ A

CAMAC
BPM

(EQTH-2)
(VATH-1) ( 2.4.2 ) BPM BPM

BPM 2.4.3  
 

 
  
 

2.4.2 BPM 2.4.3 BPM  
( 18O6+ 15.4MV) 

 
 
 

EQTH-2 
 

BPM  

VATH-1 

VATH-2 
&FCTH-1 
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1  
SF6

1
 

 
21 7 8  

B,C 2 B,C
V-203,V-204,V-205,V-206 4  
 

21 8 27  
 

 
21 9  

21 9
15  

 
21 11 12  

No.1 No.2
4 21 11 5

21 12 3  
 

2  

7,126  
20 1

21 10
21 10

 
 

 
22 2 4  
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(3  
1  

21 4 24

2.4.4 1 2
2,829  

 
 

2.4.4   21  
1  
(8/17 - 9/29)

2  
(2/1 - 3/24)

   

  1,031 
 1,032

  1,228 
        1,228

  2,829 
  2,829

 
2  

10 11 2

 
12  

 

1

21 5 7 11 12

1 11

2

2.4.5

44 3 60Co 137Cs 237Np
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2.4.5

60Co 137Cs 237Np 60Co 237Np

Bq/
1.2×105 1.1×105 1.3×104 0 0 0

Bq/cm3 2.7 10-3 2.5 10-3 3.0 10-4 0 < 1.1×10-10 < 9.0×10-11

 

JAEA-Review 2010-077



 (1)  
JRR-3

(A5052)

 
 
(2)  

59
(A5052)

61 6 6
JRR-3

 

 
3 10 5 1

5 12 7 8 2 10 12
11 3 3 20 1

21 2  

 

(3)
1)

2)

3)
JIS10
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4
4

4)
1.5

  
n/cm2  

 
 

 

1  8 4 4  2.2 1021 1.5 H5.04 
2  8 4 4  4.4 1021 3 H6.10 
3  8 4 4  8.8 1021 6 H9.10 
4  8 4 4  2.2 1022 12 H15.10 
5  8 4 4  4.4 1022 23 H26.10 

5)

(3)
20MW 9 1 28

20MW 7 8 1 26

R3-19-08 3
21 2 4 5

1 2 1 3
2.5.1 2.5.1 2.5.2

1  
As S1 S2

S2
1.1kgf/mm2 JRR-3 ( ) V-7

2.5.1 A5052 0.2%
2.5.2
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JRR-3 ( )
 

1/5
3.2kgf/mm2 0.2
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2.

5.
1
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2.5.1 0.2%  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.5.2  
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(1)  
JRR-3

V

V

 
(2)  

JRR-3
2

 

 
2.5.3

V V
2.5.4 V

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

2.5.3  2.5.4 V  
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(3) 
JRR-3 21 7 6

10 23
10

00 N 14 30 2mm

11 5
20 11 11 12 45 N 1mm

 
 
(4)  
1)  

 
 

 

V
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V
V V

V
V

2.5.5 2.5.6
O

V

 

2)  
 

2.5.6  
 

2.5.5  
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2.5.7  
V  

 
 
(5)  

V

 

2.5.7
 

 
(6) 

V

 
V V

O V
 

2.5.8  
O

V
2.5.9  
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2.5.9 V  

V  V  

 

2.5.8  
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(1)  
21 6 8 11 12 13 2MW 10MW

12 14 2 A
3.3MW

 
 

(2)  
22MW

B A
A 2MW

3.2MW

110
 

B
 

 

2.5.10  
 

(3)  

80 IC
 

IC
IC  
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(4)  
A IC(80 ) B

IC
IC IC 80%

15  
IC
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(1)  
JRR-3

9 24 9 30 9
28 S-1 800mm 750mm

18 57
S-1  

 
 
(2)  

2.5.11

 
 
(3)  

1)  
S-1

5
2.5.2 2.5.12

21A
 

 
2)  

2.5.13
2.5.13

 
  

 
-1  

21A
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-3 

8 19 20
 

  
S-1

 
-1  

 
-2  

 
-3  

 

(4)  
S-1 Sa-1 Sa-2 S-2 R-1 R-2

17A
S-1

S-1
 

  

-2  
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(5)  

 

S-1 20 15
S-1

470mm Sa-1
Sa-2 750mm S-2 R-2 470mm R-1 450mm

 
470mm

470mm

2.5.12

 

21A
 

 
(6)  

6 2
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2.5.11  
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2.5.2  

(21A)(21A)

2.5.12  
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(1)  
JRR-3

R-1

R-1 763mm
15 18

R-1
21A  

 
 

(2)  

2
R-1 2.5.14  

1)  

 
  
R-1
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2)  

R-1

 
  

 
-1  

 
-2  

 
 

  

 
-1  

 
-2  

 
-3  

 
 

  

 
 
 (3)  

2.5.14
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R-1 21 9 9
21 10 23

2.5.15  

R-1 2.5.16

R-1

R-1  

 

5  
 
(4)  

1)  

2.5.17  

2.5.16
 

 
2)  

2.5.18

 
 

(5)  
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2.5.19  

2.5.20  
 
(6)  

 

R-1
5 1

R-1

 
R-1

R-1  
 

(7)  
R-1  

 
 

JAEA-Review 2010-077
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2.5.15

2.5.16  
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               2.5.17  

45
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2.5.18
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2.5.20

 

2.5.19
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V-
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21 JRR-3 R3-21-3 6 8 7 3
6 8

6 27 7 3 3

R3-21-4
11 30 12 25 R3-21-5 1 11 2 5

JRR-3 6 4
JRR-4 19 21
2 22 6

JRR-3 3.1.1 27,189
71 22

12 100

58,084 100

JRR-4 3.1.2 630
T 11 S D 14

N 2 576
50

NSRR 3.1.3
NSRR 12  

 
3.1.3 NSRR  

 
 
 
 
 
 
 
 

  

  2  

  1  

  9  

 12  
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3.2.2 JRR-3  

 

JRR-4 6 JRR-4 3.2.6

T 22
PN 48

S 12 D 8 N 5 N
1 11.3 kg

3.2.3 60
40
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3.2.5  

 
 
 
 

3.2.6 JRR-4  
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JRR-3
221 1,328

340 1,563 561 2,891
JRR-4

37 43 4 5
41 48

3.3.1 JRR-3 JRR-4
2,939

3.3.2

NRG CCD SIT

PGA

21 4,743
4,366 9,109 JRR-3
3.3.3  

12
CPU

JRR-4 317 15
332 JRR-4 3.3.4  
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R
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NSRR
(1)  

MOX

 

 

 
NSRR

21
45  

 
(2)  

1)  
NSRR

21 12
IAEA  

2)  
1
2

 
3)  

1
22 2

 
 

(1)  
21 3.3.1

3.3.2 3.3.3  
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3.3.1 21                                               

7 
  14 

 92 
  355 

 432 
 40

3.3.2
  

 89  49.2  
 23   12.7 
 50   27.6 

  0 0.0 
 19      10.5 
 181 100 

3.3.3

        44         24.3 

72         39.8 

TRIAC 18          9.9 

47         26.0 

(2)  
3.3.4  

 
3.3.4  

    
 8 7 21 
 3 0 15 

 8 0 16 
 4 11 15 

 23 18 67 
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(3)  
1)  

239U
238U(18O,16O)240U* 240U*  

Cf 248,250,252Cf
 

(GEMINI-II) 40Ar

 
Cm, Cf, Fm

240,241Cf
236Cm

 
2)  

104

 
248Cm(11B,4n)255Md

3)  
TRIAC 8Li(T1/2=0.84sec)

-LiIn Li - (207 K) Li
 

MeV/u S
0.9 200 g/cm2

 

 

Er2O3
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4)  
4.6.3 4.6.4  

 
(4)  

3.3.5  
3.3.5  

 
 

  

2  
L-1   
L-2   

1200  
L-3 

(ENMA)  
L-4   

2
 
2  

H-1  
 

 
100  

H-2 
 

0
 

 
2  

H-3 BA  
 

 
 

H-3 BB 
(RMS) 

0
 

H-3 BC  
 

1
 
2  

H-4   
H-5   

 
1  

R-1  
TRIAC

 
R-2   

RNB  
1  

TRIAC 
 

KEK
 

  

JRR-1 1 3 JRR-3 PN-3
1 1 2 JRR-4

(1) JRR-1
JRR-1 JRR-3 JRR-4

1
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21 15 97

(2) JRR-3
JRR-3

21 27 95

(3) JRR-4
JRR-4

21 3 23

21 JRR-4 3
JRR-4 3.3.6
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3.3.6 JRR-4

(1)  
JRR-3 21 7 4 22 2 19

 
21 JRR-3

7
 

 

 
 

(2)  
21 JRR-3 SPND

 
1) SPND  

 
SPND

 
2 SPND

18 MI
1.0 1.6 3 SPND

1 2 1 SPND
SPND 1  
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2) PN-3  
JRR-3 PN-3

PN-3

 
3)  

 YEWPAC MK  
DRM  

 
4)  

CNS 4
 

CNS

2 No.1
No.2

 
5)  

4
 

6)  

 
 JRR-3 H22  
 PN-3 CPU  
  
  
 HR-2 KV6205  
 PN-2 KV6505  
 PN-1 PN-3  
JRR-3  

VT  

JRR-4 19
20 10 14 22 2 22

 
2  
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(1)  

1) T  
T 20

 
2) S,D,N  

S,D,N 20
 

3)  
20

 
 

4)  

 
5)  

  
 

 
(2)  
  1)  

  

ADC MCA
Co-60 Co-60 1332.5keV

1.9keV 1.916keV

 
2)  

 
 

(3)  
1)  

3
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ADC MCA
 

Ge 3,500V
1,500V

 
2)  

  
 

 
(4) JRR-4  
  1)  

JRR-4 22 2
22 2 22 3 5 2

S D N T

  
2)  

S D T N

 

Ge  
3)  

  
S D T N

3.4.1

 
  

3.4.2
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3.
4.

1
JR

R
-4

3.
4.

2

(n
/cm

2
s

n/
cm

2
s
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3.4.1
21 12 NTD-Si

0cm
15cm  

  
BNCT

ENB
1 3

BNCT
 

a.  
b.  
c.  
d.  
e. C/E  

NSRR  
(1)  

21 21 3 16 21 7 31 19
NSRR NSRR

 
 

1) A  

 
2) B  

 
  

 
  

 
3)  

 
4)  

 
5)  

H-1 H-2
 

H-3
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JRR-3 JRR-3

 

 

 
 

(1)  
A6061-T6 2mm

0.45MPa 0.2MPa

0.45MPa
0.20MPa X 45 Y

4.1.1 5
 

 

 
 

4.1.1  
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4.1.2 4.1.3

147MPa A6061-T6 245MPa

 
 

μ

 
4.1.2  

 

μ

 
4.1.3  
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(2)  
CNS

55
 

4.1.4

5kPa  
 

 

(a)             (b)  
4.1.4  
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(3)  
CNS

100 100

 
RELAP5/MOD3

MCNP  
CNS 4.1.5

200

700 100
2000 580

80

100
 

 
4.1.5  
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1

 
2

3
1/2

4.1.6
1 2mm

3mm 3mm
2  

 

 
(a) (b)  

4.1.6 CSN  
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1.8

Ni
Ni

 
Ni/Ti (rms,Ra<10 )

 
JRR-3

 
RG1

Ni/Ti
(3Qc) 3 Ni (1Qc) 3

3 1
Ni/Ti (3Qc) 3 Ni (1Qc)

3 3 1
2  

RI 300 11  
4.1.7

 
 

 

4.1.7  
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JIS JIS
6

60  

JIS
 

Ni
Ni/Ti

 
Ni ( 4.1.8 )

Ni/Ti ( 4.1.9 )
3 1 1 1

( 4.1.10 4.1.11 ) 4.1.1  

 
 

 

4.1.8 Ni

Ni  

 
4.1.9 Ni/Ti

Ni/Ti
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4.1.10 Ni

Ni/Ti  
 

 
4.1.11 Ni

Ni/Ti
 

  
 

4.1.1  
    

1 Ni/Ti   
2 Ni/Ti   
3 Ni/Ti   
4 Ni  ( ) 
5 Ni  ( ) 
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9C

3 1

 

9C
3 1

 

9C
 

1.8m

 

C2 C3
 

3  
(a)

 
(b) C

9C  
(c) 9C

 

10mm 5mm

22mm 122mm 24 124mm  

A6063  
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(a)
(b)

( 4.1.12 ) 
JIS 66.5

0.5mm( ) 186 1mm( ) 1785+5-0mm( ) 55 0.5mm( ) 156 1mm( )
1785+5-0( ) C2

66.59mm( ) 185.66mm( ) 1785 (
) 55.04mm( ) 155.76mm( ) 1785mm( ) C3

66.53mm( ) 185.68mm( ) 1785 ( ) 55.04mm( )
155.84mm( ) 1785mm( )  
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4.1.12 mm  
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JRR-3

AGNES SANS-J-II

21

21
McStas[1,2]

7

(1) 
Ni/Ti

18
3

1Qc( 100%)

2Qc(2Qc 90 )

3Qc(3Qc 80%)

4.2.1 4.2.2
3Qc

3Qc
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4.2.1 C3-1  
C3-2 I(I_err) Gain 

1Qc 71854520(5)x101 1 
2Qc 139671000(2)x101 1.9438 
3Qc 169405000(2)x101 2.3576 

 
4.2.2 C3-2  

C3-2 I(I_err) Gain 
1Qc 100079000(3)x101 1 
2Qc 138555000(9) x101 1.3845 
3Qc 15384240(1)x102 1.5372 

(2)
3Qc 80%

4mm
4.2.1

4.2.1
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(3)  

 
JRR-3 CHOP

4.2.2

2m 3He  
 

  
 1  
 2  

 
4.2.3

24mm
1 2

357888
388914 311468 2

1.25  
 

 
[1] K. Lefmann and K. Nielsen, Neutron News 10, 20, (1999). 
[2] P. Willendrup, E. Farhi and K. Lefmann, Physica B, 350 (2004) 735. 
 
 

JAEA-Review 2010-077



4.2.2 2

 

4.2.3
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5mm×5mm×0.01mm

1 50mm× 20mm
3 10mm

C3-1 C3-2 1  
JRR-3 20MW 59 05

30  
JRR-3 C3-1 1.2×108[ cm-2 s-1] C3-2

9.9×107 [ cm-2 s-1 ]  
 

McStas[1,2]
C3

 

S/N

 
4.2.1 C3 3Qc

(
( )) 6 2.7
2 C3

2

 
1Qc
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4.2.4
1Qc 4690-8

4690-9 1Qc
1.21  

3Qc
4.2.5

3Qc
4590-8 4590-9 3Qc

1.48  
C3-1 AGNES C3-2 SANS-J-II

3Qc
C3

 
 

 
[1] K. Lefmann and K. Nielsen, Neutron News 10, 20, (1999). 
[2] P. Willendrup, E. Farhi and K. Lefmann, Physica B, 350 (2004) 735. 

1.2093.264e93.263e93.081e93.809e94690-9

1.02.700e92.634e93.083e93.812e94690-8

ratio
(target size)(0.02mx0.05m)(0.02mx0.05m)(0.02mx0.12m)

point

1.2093.264e93.263e93.081e93.809e94690-9

1.02.700e92.634e93.083e93.812e94690-8

ratio
(target size)(0.02mx0.05m)(0.02mx0.05m)(0.02mx0.12m)

point

1

0.1

8.25

0.02-0.00327 2

0.02-0.00327 24690-8

4690-9

1Qc3Qc 3Qc

1

0.1

8.25

0.02-0.00327 2

0.02-0.00327 24690-8

4690-9

1Qc3Qc 3Qc

4.2.4 (2 ±0.45 ) 1Qc 
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1.4874.544e94.451e9 3.082e93.810e94590-9

1.03.055e93.027e9 3.083e93.810e94590-8

ratio
(target size)(0.02mx0.05m)(0.02mx0.05m)(0.02mx0.12m)

point

1.4874.544e94.451e9 3.082e93.810e94590-9

1.03.055e93.027e9 3.083e93.810e94590-8

ratio
(target size)(0.02mx0.05m)(0.02mx0.05m)(0.02mx0.12m)

point

1

0.1

8.25

0.02-0.00327 2

0.02-0.00327 24590-8

4590-9

3Qc3Qc 3Qc

1

0.1

8.25

0.02-0.00327 2

0.02-0.00327 24590-8

4590-9

3Qc3Qc 3Qc

1

0.1

8.25

0.02-0.00327 2

0.02-0.00327 24590-8

4590-9

3Qc3Qc 3Qc

4.2.5 (2 ±0.45 ) 3Qc 
 
 

(Neutron Transmutation 
Doping :NTD) 30Si( :3.05%)

30Si (31P)

(IGBT: Insulated Gate Bipolar Transistor) IGBT
NTD-Si  

NTD-Si
IGBT

12
12 NTD-Si

JRR-4

JRR-3 12
NTD-Si

21

19
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JRR-4 12 NTD-Si 12

4.3.1
301mm 40mm 15

4rpm
10kW  

8cm 1

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

4.3.1  
 

(2)  

4.3.2
4.3.3
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1.0 32cm
4.3.4 O/C

1.09 0.96
O/C 1.1

 
4.3.5

 
 

 

4.3.2 R
8cm  
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4.3.3 R
8cm  

 
 

O/C 1.09

O/C 0.96

 
4.3.4 32cm
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4.3.5 R
+28 -44cm  

 
 

(1) JRR-3 12
(2) (1)

JRR-3 (2)
 

 
(1) JRR-3 12  

JRR-3 JRR-3 12 NTD-Si

12 NTD-Si 2
4.3.6

3

2 A
43 B 35 A B

A 10 B 9
A 19 B 9

A5052P-0 A 100mm 2
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B 80mm
1 A 3326kg

B 2000kg 6  
 
 

4.3.6 12 2  
 

 
(2)  

 
 

 
20MW  

20MW

 
UO2

 
4.3.7

12 NTD
NTD 4.3.7

6  
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4.3.7  
 

4.3.8 92cm 23cm
70cm 12 NTD 6

10cm
0.51 62 750mm 21 36

3 12  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

4.3.8  
 
 

 

 

 

12 NTD  
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20MW 4.3.9
DNBR

ONB

ONB ONB
DNBR

NTD JRR-3
DNBR 2.5 4.3.9

DNBR 3.8
 

30MW 4.3.10
ONB DNBR 2.6 2.5

30MW
20MW  

 

4.3.9 20MW  
 
 
 
 
 
 

JAEA-Review 2010-077



4.3.10 30MW  
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RBS

RBS 1MeV 4He

RBS

RBS Time-of-flight

4.4.1 RBS

1% 165°

70 4He 22Ne

RBS

1.25MeV 22Ne 1nm

10nm

4.4.2

165° ORTEC

BU-012-050-100

4.4.3 RBS A

18MeV 1.2 %

B 63 65 C

69 71 D
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4.4.1 m  
RBS M  

4.4.2  

4.4.3 22Ne RBS  
A B C D  
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isotope separator on-line: 

ISOL 8 9Li
123In 142Ba 140Xe TRIAC

17

11

ISOL 1

FEBIAD

4.4.4 4.4.5 FEBIAD-B2 FEBIAD-E

FEBIAD-E

2000 20

FEBIAD-E

640 

mg/cm2 30MeV 700nA

t=0

γ

FEBIAD-B2 4.4.1

Kr 2.3 In 1.8 Xe 4.6

1
129In 0.61 141Xe 1.73 103

4.4.2
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4.4.4 FEBIAD-B2  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

4.4.5 FEBIAD-E  
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21  
 

 
 

 
 

 
 

21 10 1  
 

21  
 

 

 
 

 
22 3 25  

 
 

 
NSRR  

22 3 25  
 

 
 

JRR-3  
 

 
22 3 25  

 
 

NSRR  
NSRR  
NSRR  
NSRR  
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NSRR  
NSRR  
NSRR  

22 3 25  
 

 
JRR-4  

JRR-4 38  
22 3 25  
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