
�����������������������

�����

���������	
���������������������������������	�
��������

�����������	
���

��������	
�

��������	

�

���������	
�������������

����������	
�

��������

���������	
���������

��������	


���������	
�	
���
�	���	��	�
�	
�������������	�
���������������	��������

��������	
��	��������	����������������������	

�����
����

����������	
�������
������	�������

��������	
����������������������

��������	
�����

��������

����������	�
����
�����������������

���������	
����������������������������������	
�����
���
�

��
��
��
�������

��������

��
��
��
�����������������
�
��
�
�
�
�
�
�
�
�
	


�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
���
�
�
�
�
�
�
�
	


�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

���

�
�
�
�
�
�
�
�
	


�



 

 

http://www.jaea.go.jp/index.shtml  

 

 

 

319-1195 2 4 

 

029-282-6387, Fax 029-282-5920 

 

319-1195  2  4  

 

This report is issued irregularly by Japan Atomic Energy Agency 

Inquiries about availability and/or copyright of this report should be addressed to  

Intellectual Resources Section, Intellectual Resources Department,  

Japan Atomic Energy Agency 

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan 

Tel +81-29-282-6387,  Fax +81-29-282-5901 

© Japan Atomic Energy Agency, 2006 



i



ii



iii

JAEA-Research  2006-068



iv

JAEA-Research  2006-068



v

JAEA-Research  2006-068



vi

JAEA-Research  2006-068



JAEA-Research  2006-068

－ 1 －



JAEA-Research  2006-068

－ 2 －



JAEA-Research  2006-068

－ 3 －



JAEA-Research  2006-068

－ 4 －



JAEA-Research  2006-068

－ 5 －



JAEA-Research  2006-068

－ 6 －



JAEA-Research  2006-068

－ 7 －



JAEA-Research  2006-068

－ 8 －



JAEA-Research  2006-068

－ 9 －



JAEA-Research  2006-068

－ 10 －



JAEA-Research  2006-068

－ 11 －



JAEA-Research  2006-068

－ 12 －



JAEA-Research  2006-068

－ 13 －



JAEA-Research  2006-068

－ 14 －



JAEA-Research  2006-068

－ 15 －



JAEA-Research  2006-068

－ 16 －



JAEA-Research  2006-068

－ 17 －



JAEA-Research  2006-068

－ 18 －



JAEA-Research  2006-068

－ 19 －



JAEA-Research  2006-068

－ 20 －



JAEA-Research  2006-068

－ 21 －



JAEA-Research  2006-068

－ 22 －

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�

�
�
�
�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�
�

�
�
�
�
�

�
�
�

�
�
�
�
�

�
� �
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�

�
�
�
�
�
�

U
IS
�

�
�

�
�

�

�
�
�
�
�

(U
IS

)

U
IS
�

�
�

�
�

�
�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�
�

�

1/
10

�
�

�
�

�
�
�

1/
1.

8�
�

�
�

�
�
�

C
/L

-1

C
/L

-2

H
/L



JAEA-Research  2006-068

－ 23 －

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�

�
�
�
�
�

U
IS
�
�
�
�

�
�
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�
�

D
/P
�

D
/P
�
�
�
�
�
�
�
�
�

H
/L

C
/L

C
/L



JAEA-Research  2006-068

－ 24 －

D
/P
�
�

R
:3

0
M

:1
0

(1
6.

7)

R
:3

0
M

:2
0

(1
6.

7)

R
:3

0
M

:1
5

(1
6.

7)R
:8

0
M

:4
5

(4
4.

4)
�
�

�
�

R
:3

0
M

:2
0

(1
6.

7)

�
�

�
�

�
�

�
�

D
/P
�

R
�
�

�
�

�
�

�
M

:�
�
�
�
�
�
�

�
�
�
�

�
�

�
�

1/
1.

8�
�
�
�

�
�
�
m

m

�
�

�
�

�
�

D
/P
�

�
R

/V
�

D
/P
�

R
:8

0
M

:4
7

(4
4.

4)

R
:7

0
M

:4
0

(3
8.

9)

R
/V

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 25 －

•
�
�

D
/P
�

�
�
�

�
�

�
�
�

�
�

�

•
�

�
�
�

�
�

�
�

�
�

�
�

�
�

�

•
�

�
�

�
�
�

�
�

�

–
�
�

D
/P
�
�

�
D

/P
�
�
�

�
�
30

�
�

�

–
�
�

D
/P
�

�
�

�
�

�
�
�

�
�
30

�
�

�

–
�
�

D
/P
�

H
/L
�

�
�
�
�

�
�
90

�
�

�

–
�
�

D
/P
�

C
/L
�

�
�
�
�

�
�
18

0�
�

�

�
�
�
�

�

�
�
�

�
�
�
��

�
�
�
��

�
�
�

�
�
�

�
�

�

�
�

�
�
�

�
�
�

�
�
�

� �
�
�
��
�

�
��

�
�
�

�
�
�
�
�
�

�
��

��
�
�
��
�
�
�

�
�
�

�
�
�

�
��

��
�

�
��

�
�
�

�
�
�
�
�
�

�
��
�

�
�
�

�
�
�

�
�
�
�
�
�

�
�
�

�
�

�

�
�
�
��

�
�
�
��

U
IS
�

�
�

�
�

�
�
�

�
�

D
H
X
�

�
�

�
�

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 26 －

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�



JAEA-Research  2006-068

－ 27 －

0.
06

0.
03

0.
00

D
/P
�
�

m
/s

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�

R
/V
�

U
IS
�



JAEA-Research  2006-068

－ 28 －

0.
04

0.
02

0.
00

�
�
�
�

m
/s

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
�

R
/V
�

U
IS
�



JAEA-Research  2006-068

－ 29 －

0o

90
o

1 8
0o

R
/V

27
0o

�
�
�
�
�

D
/P
�
�
�

�
�
�

D
/P
�
�
�

0

30

60
90

12
0

15
0

18
0 21

0

24
0

27
0

30
0

33
0

S
lit

C
/L

H
/L

C
/L

C
/T

D
H

X

-0
.2

0.
0

0.
2(m

/s
)

0
30

60

90

12
0

15
0

18
0

21
0

24
0

27
0 30

0

33
0

S
litD
H

X

C
en

te
r

-0
.1

5
0.

05
0.

0
(m

/s
)

D
/P

D
/P

Component Component

5

14
0

H
/L
�
�
�

D
/P
�

�
�

H
/L

�
�
�
�
�

��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 30 －

�
��

�
��

�
��

36
.5

-2
8.

5

6.
7

-9
3.

4
-1

43
.0 -1

44
.9

-6
1.

9

-5
2.

9-3
7.

1
56

.6

18
1.

4
-3

4.
5

-9
9.

3

76
.0

-1
43

.7

-2
2.

1

�
�

�
�
�

�
�
�

�
�

�
�

�
�

�
�

�
�
�

�
�
�

�
�

�
�
�

�
�

•
�
�
�
�
�
�
�
�

–
1/

10
�
�
�
�
�
�

�
F

r�
�

�
�
�
�

D
/P
�

�
�
�

D
/P
�

�
�

�
�

�
�

�
�

�
�
�

�
�

�
�

�
�

�
�

�
�

�
�
�

�
�

�
�
�

�
�
10

1/
2 �

�

–
�
�
�
D

/P
�

76
0m

m
�
�

�
�

�
�
14

00
m

m
�

1/
1.

8�
�

�
78

0m
m
�

�
�

�
�

�
�

�
�

�

�
�
�
m
m
/sU

IS
�
�
�
�
�

D
H

X
�

�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 31 －

F
la

sh
 lu

m
p

C
am

er
a 

fo
r 

V
is

u
al

iz
at

io
n

P
C

S
yn

ch
ro

ni
ze

r

P
C

C
am

er
a 

fo
r 

P
IV

La
se

r

�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 32 －

�
�
�
�
�
�

D
/P
�
�
�
�
�
�
�
1.

0
�
�
�
�
�
�
�4

.7
9

�
�
�
�0

.6
41

�
�
�
�
�
�

D
/P
�
�
�
�
�
�
�
1.

5
�
�
�
�
�
�
�2

.7
4

�
�
�
�0

.2
56

H
/L
�
�
�
�
�

�
�
�
�
�

�
�
�
�

R
/V
�

H
/L
�
�
�

�
�
�
�
�

�
�
�
� �

�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
�

�
�

H
/L
�
�

U
IS
�
�
�
�
�

C
/L
�
�

U
IS
�

�
�
�

�
C

/L
�

�
D

H
X
�

C
/L
�

�

H
/L
�

�

H
/L
�
�



JAEA-Research  2006-068

－ 33 －

�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�
�

�
�
�

�
�

�
�

�
�
�

�
�

�
�

1�
�

�

1.
5�

�
�

2�
�

�
�

4�
�

�
�

�
�
�
�
�
�
�
�

•�
�
�
�
�

•D
/P
�
�
�
�
�

•�
�

D
/P
�
�
�
�
��
�
�
�
�

�
�

H
/L
�
�
�
�
�

�
�
�
�
�

�
�
�
�

R
/V
�

H
/L
�
�
�

�
�
�
�
�

�
�
�
�

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0
2

4
6

8
10

H
/L
�
�
�
�
�

�
�
�

�
�

R
/V
�

H
/L
�

�
�

�
�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�
�

�
�

�
�

�

�����������
H

/L
�

�
�

�
�

�
�
�

�
�

�
�

�
�

�
�

�
�

�
�
�

�

�
D

/P
�

R
/V
�
�
�
�
�
�
�
�
�
�

�
�

1�
�
�
�
�
�
�
�
�
�
�

R
/V

-H
/L
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 34 －

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�

�
�

�
�
�
�
�

�
�

1.
00

�
�
�
�
�
�

�
1.

37
�

�
�

2.
05

�
�

�
2.

74
�

�
�

3.
42

�
�

�
4.

11
�

�
�

0.
0

0.
1

0.
2

0.
3

0.
4

0.
0

0.
5

1.
0

1.
5

2.
0

�
�

�
�

�
�

�
�

D
/P
�

�
�

�
�

�

�����������

�
�
�

�
�

�
�

R
/V

-H
/L
�

�
�

�
�
�

�
�

D
/P
�

�
�

�
�

�
�
�
�
�
�
�

�
�

�
�
�
�
�
�
�

R
/V
�

H
/L
�

�
�

�
�
�

�
�

�
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 35 －

(1
)�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

�
�
�
�
�

�
�

�
�
�

�
�
�
�
�

(2
)�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

(3
)�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

(4
)�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

D
/P
�
�

�

�
�

�
�

�
�
�

�

(5
)�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�
�

�
�

�
�
�

D
/P
�
�

�
�
�

�
�
�

�
�
�

(6
) �

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�

�
�

�
�
�
�

�
�

�
�
�
�
�
�
�
�
�
�
�

(7
)�

�
�
�
�
�
�
�
�
�
�
�

�
�
�

�
�

�
�
�
�
�
�
�
�

�
�

�
�
�
�

(8
)�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

D
/P
�
�
�

�
�
�
�
�
�
�
�

(9
)�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�

�
�
�

�
�

�
�
�

D
/P
�
�

�
�
�

�
�
�

�
�
�

(1
0)
�

�
�
�
�
�
�
�
�
�

�
�
�

�
�
�
�
�
�

D
/P
�
�
�
�

�
�

�
�

�
�

�
3.

4
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�

�
�
�

�
�
�
�
�

�
�
�
�
�
�

�
�

�
�
�

�
�

�
�

�
�
�
�

�
�

�
�

�



JAEA-Research  2006-068

－ 36 －

�
3.

5
H

/L
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�

�
�
�

�
�

�
�

�
�
�
�
�

•�
�

�
�
0.

65
8

•D
/P
�
�

�
�

�
�
�
2.

0
•�

�
�
�

�
�

�
4.

1�
5.

5

�
�
�
�

�
�

�
�

�
�

�
�

�
�

•�
�

�
�

�
�

4.
1�

�
�
�
�
�
�
�
�

3�
�

10
�

•�
�

�
�

�
�

4.
8�

�
�
�
�
�
�
�
�

8�
�

10
�

•�
�

�
�

�
�

5.
5�

�
�
�
�
�
�
�
�

18
�
�

10
�

�
�

�
�

�
�

�
5.

5�
�

�
�

�
�

�
4.

8

�
�

�
�

�
�

�
4.

1

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 37 －

D
/P
�

�
�

�
�

�
�
4.

0
D

/P
�

�
�

�
�

�
�
2.

0

D
/P
�

�
�

�
�

�
�
1.

0

�
3.

6
H

/L
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�

•�
�
�
�
0.

65
8

•D
/P
�
�
�
�
�
�
�
1.

0�
4.

0
•�

�
�
�
�
�
�
4.

8

�
�
�
�

�
�

�
�

�
�

�
�

�
�

•D
/P
�

�
�

�
�

�
1.

0�
�

�
�
�
�
�
�

�
40

�
�

10
�

•D
/P
�

�
�

�
�

�
2.

0�
�

�
�
�
�
�
�

�
8�

�
10

�
•D

/P
�

�
�

�
�

�
4.

0�
�

�
�
�
�
�
�

�
19

�
�

10
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�

�
�
�

�
�
�

�
�
�
�

�
�

�
�

�
�

�
�



JAEA-Research  2006-068

－ 38 －

�
�
�
�
0.

52
6

�
�

�
�
0.

65
8

�
�
�
�
0.

78
9

�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

D
/P
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�
�

�
�

�
�
�

D
/P
�
�

�
�
�

�
�
�

�
�
�

�
�
�
�
�
�
�

•�
�
�
�
0.

78
9�

0.
52

6
•D

/P
�
�
�
�
�
�
�
2.

0
•�

�
�
�
�
�
�
4.

8
�

�
�
�

�
�

�
�

�
�

�
�

�
�

•�
�

�
0.

78
9�

�
�
�
�
�
�
�

�
6�

�
10

�
�
�

�
�

�
�

�
�
�
�
�
�

�
3�

�
10

�
�
�

�
�

�
•�

�
�

0.
65

8�
�

�
�
�
�
�
�

�
8�

�
10

�
•�

�
�

0.
52

6�
�

�
�
�
�
�
�

�
9�

�
10

�

�
3.

7
H

/L
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 39 －

05101520253035

0
2

4
6

8

0.
78

9 

0.
65

8 

0.
52

6 

0.
39

5 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

������������10��

�
�
�

�
�

�
�

�
3.

8
H

/L
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�



JAEA-Research  2006-068

－ 40 －

�
�
�
�
�
�
�

�
�

�
�

�

�
�

�
�

�
�
3.

4 �
�

�
�

�
�
2.

7

�
�

�
�

�
�
2.

1
�

�
�

�
�

�
4.

1

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

D
/P
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�

�
�
�

�
�
�

�
�

�
�
�
�
�

•�
�

�
�
0.

23
0

•D
/P
�

�
�

�
�

�
�
1.

3
•�

�
�

�
�

�
�
2.

1�
4.

1

�
�
�
�

�
�

�
�

�
�

�
�

�
�

•�
�

�
�

�
�

2.
1�

�
�
�
�
�
�
�

�
16

�
�

10
�

•�
�

�
�

�
�

2.
7�

�
�
�
�
�
�
�

�
10

�
�

10
�

•�
�

�
�

�
�

3.
4�

�
�
�
�
�
�
�

�
8�

�
10

�
•�

�
�

�
�

�
4.

1�
�

�
�
�
�
�
�

�
4�

�
10

�

�
3.

9
H

/L
-R

/V
�

�
�

�
�

�
�
�
�
�
�

�
�

�
�

�
�

�
�
�

�
�

�
�

�
�

�



JAEA-Research  2006-068

－ 41 －

D
/P
�

�
�

�
�

�
�
1.

3

D
/P
�

�
�

�
�

�
�
1.

2

�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

D
/P
�
�

�

�
�

�
�

�
�
�

�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�

�
�
�

�
�
�

�
�
�
�
�
�
�

•�
�
�
�
0.

23
0

•D
/P
�
�
�
�
�
�
�
1.

2�
1.

3
•�

�
�
�
�
�
�
3.

4

�
�
�
�

�
�

�
�

�
�

�
�

�
�

•D
/P
�

�
�

�
�

�
1.

2�
�

�
�
�
�
�
�

�
1�

�
10

�
•D

/P
�

�
�

�
�

�
1.

3�
�

�
�
�
�
�
�

�
8�

�
10

�

�
3.

10
H

/L
-R

/V
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�

D
/P
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 42 －

�
�

�
�
0.

16
4

�
�

�
�
0.

23
0

�
�
�
�
0.

29
6

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
�

�
�

�
�

D
/P
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�

�
�
�

�
�
�

�
�

�
�
�
�
�

•�
�

�
�
0.

29
6�

0.
16

4
•D

/P
�

�
�

�
�

�
�
1.

3
•�

�
�

�
�

�
�
3.

4

�
�
�
�

�
�

�
�

�
�

�
�

�
�

•�
�

�
0.

29
6�

�
�
�
�
�
�
�

�
1�

�
10

�
•�

�
�

0.
23

0�
�

�
�
�
�
�
�

�
8�

�
10

�
•�

�
�

0.
16

4�
�

�
�
�
�
�
�

�
10

�
�

10
�

�
3.

11
H

/L
-R

/V
�

�
�

�
�

�
�
�
�
�
�

�
�

�
�

�
�

�
�
�

�
�

�
�



JAEA-Research  2006-068

－ 43 －

0510152025

0.
0

0.
1

0.
2

0.
3

0.
29

6 
0.

26
3 

0.
23

0 
0.

16
4 

0.
13

2 

0510152025

0.
8

1.
0

1.
2

1.
4

1.
6

0.
29

6 
0.

26
3 

0.
23

0 
0.

16
4 

0.
13

2 

�
�
�

�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

D
/P
�
�
�
�
�
�

������������10��

������������10��

�
3.

12
H

/L
-R

/V
�
�
�
�
�
�
�
�
�
�

�
�
�
�

�
�
�

�
�

�
�

�
�
�
�
�
�
�
D

/P
�
�
�
�
�
�
�

�
3.

13
�

�
�

D
/P
�
�
�
�
�
�
�
�
�
�
�

H
/L

-R
/V
�
�
�
�
�
�
�
�
�
�
�
�
�
�



JAEA-Research  2006-068

－ 44 －

�
�
�
�

�
�
�
�

�
�

�
�

�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�

�
�

�
�

�
�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
L/

L r
=0

.9
8)

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
L/

L r
=0

.5
4)

�
�
�

2V

2V
V

=0
.1

9
(m

/s
)

V
 / 

V
r=

5.
1

V
=0

.0
37

(m
/s

)

V
 / 

V
r=

1.
0

�
�
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

V

D
H

X
�

C
/L

U
IS
�
�
�
�

�
C

/L
H

/L

V
�
�
�
�
�
�
�
�
�
�
�
�
�

V
r�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�



JAEA-Research  2006-068

－ 45 －

�
�
��
�

�
�
��
�

�
�
��
�

�
��
�

�
��
�

�
��
�

�
�
��

�
��

�
��

�
��

�
�

��
�

�������

�
�
�
�

�
�
�

�
�
�
�
�

C
/L

��
��
�

��
��
�

��
��
�

��
��

��
��

��
��

�
��
�

��
�

��
�

��
�

�
�

��
�

�������

��
�
�

��
�

��
��

�
H

/L

�
�
�

�
�

�
�
�
�
20

s�
�
�
�
�
�
�
�

)
�
�
�
�
�
�
�
�
�
�
�
�
�V

=0
.0

37
m

/s
�

�
�
�

�
�

�
�
�

(1
.3

s�
�
�
�
�
�
�
�

)
�
�
�
�
�
�
�
�
�
�
�

5.
1�

�V
=0

.1
9m

/s
�

C
/L

50
m

m
0m

m
-5

0m
m

�
�
�
�
�

�
�

47
.1
�

10
-3

m
2 /

s
�
�
�
�
�

�
�

9.
4�

10
-3

m
2 /

s

H
/L

50
m

m
0m

m
-5

0m
m

1.
6V

0.
0

2.
0V

0.
0

�
�
�

�
�

�
�
�

�
�
�
�

�
�
�

�
�

�
�
�

�
�
�
�

�
�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�
�
�

�
�

�
�

�
�

�

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Y
�

�
Y�����m/s�

Y�����m/s�



JAEA-Research  2006-068

－ 46 －

�
�
�
�

H
/L

0.
2

0.
0

(m
/s

)
�
�
�
�
�
�

�
�
�
�
�

�
�
�
D

/P
�
�

20
0m

m
�

D
/P

�
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

H
/L
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�

�
�

�
�
�
�
�
�
�

�
�
�
�
�
�
�

�
�
�
�
�
�

�
�
�
�
�
�
�
�

2.
1

�
D

/P
�
�
�
�
�
�
�

1.
5

�
�
�
�
�

0.
24



JAEA-Research  2006-068

－ 47 －

12
57

12
87

13
17

13
47

13
77

14
07

12
87

13
17

13
47

13
77 14

07

12
57

�
�

�
�
�
�

(1
) 

41
.9

s

�
�
�
�
�

0.
2

0.
0

(m
/s

)

(2
) 

42
.9

s

(3
) 

43
.9

s

(4
) 

44
.9

s

(5
) 

45
.9

s

(6
) 

46
.9

s

(1
) 

41
.9

s

(2
) 

42
.9

s

(3
) 

43
.9

s

(4
) 

44
.9

s

(5
) 

45
.9

s

(6
) 

46
.9

s

�
4.

4
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
1/

2�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

10
0m

m
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
0�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

�
�

�
�

H
/L



JAEA-Research  2006-068

－ 48 －

14
37

14
67

14
97

15
27

15
57

14
37

14
67 14

97

15
27

15
57

�
�

�
�
�
�

�
�
�
�
�

(7
) 

47
.9

s

(8
) 

48
.9

s

(9
) 

49
.9

s

(1
0)

 5
0.

9s

(1
1)

 5
1.

9s
(7

) 
47

.9
s

(8
) 

48
.9

s

(9
) 

49
.9

s

(1
0)

 5
0.

9s

(1
1)

 5
1.

9s

�
�

�
�

�
�

�
4.

4
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
2/

2�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

10
0m

m
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
0�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 49 －

12
08

12
38 12

68

12
98

13
28

13
58

12
08

12
38

12
68

12
98

13
28

13
58

�
�

�
�
�
�

�
�
�
�
�

(1
) 

40
.3

s

(2
) 

41
.3

s

(3
) 

42
.3

s

(4
) 

43
.3

s

(5
) 

44
.3

s

(6
) 

45
.3

s

(1
) 

40
.3

s

(2
) 

41
.3

s

(3
) 

42
.3

s

(4
) 

43
.3

s

(5
) 

44
.3

s

(6
) 

45
.3

s

�
4.

5
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
1/

2�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

20
m

m
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
0�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 50 －

13
88

14
18 14

48

14
78

15
08 15

38

13
88

14
18

14
48

14
78

15
08

15
38

�
�

�
�
�
�

�
�
�
�
�

(7
) 

46
.3

s

(8
) 

47
.3

s

(9
) 

48
.3

s

(1
0)

 4
9.

3s

(1
1)

 5
0.

3s

(1
2)

 5
1.

3s

(7
) 

46
.3

s

(8
) 

47
.3

s

(9
) 

48
.3

s

(1
0)

 4
9.

3s

(1
1)

 5
0.

3s

(1
2)

 5
1.

3s

�
4.

5
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
2/

2�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

20
m

m
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
0�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 51 －

11
57

11
87

12
17

12
47 12

77

13
07

11
57

11
87

12
17

12
47

12
77

13
07

�
�

�
�
�
�

�
�
�
�
�

(1
) 

38
.6

s

(2
) 

39
.6

s

(3
) 

40
.6

s

(4
) 

41
.6

s

(5
) 

42
.6

s

(6
) 

43
.6

s

(1
) 

38
.6

s

(2
) 

39
.6

s

(3
) 

40
.6

s

(4
) 

41
.6

s

(5
) 

42
.6

s

(6
) 

43
.6

s

�
4.

6
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
1/

3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

10
0m

m
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
5�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 52 －

13
37

13
67

13
97

14
27

14
57

14
87

13
37

13
67

13
97

14
27

14
57

14
87

�
�

�
�
�
�

�
�
�
�
�

(7
) 

44
.6

s

(8
) 

45
.6

s

(9
) 

46
.6

s

(1
0)

 4
7.

6s

(1
1)

 4
8.

6s

(1
2)

 4
9.

6s

(7
) 

44
.6

s

(8
) 

45
.6

s

(9
) 

46
.6

s

(1
0)

 4
7.

6s

(1
1)

 4
8.

6s

(1
2)

 4
9.

6s

�
4.

6
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
2/

3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

10
0m

m
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
5�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 53 －

15
17

15
47

15
17

15
47�
�
�
�
�

�
�

�
�
�
�

(1
3)

 5
0.

6s

(1
4)

 5
1.

6s
(1

3)
 5

0.
6s

(1
4)

 5
1.

6s

�
4.

6
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
3/

3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

10
0m

m
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
5�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 54 －

10
54

10
84 11

14

11
44 11

74

12
04

10
54

10
84

11
14

11
44

11
74 12

04�
�

�
�
�
�

�
�
�
�
�

(1
) 

35
.1

s

(2
) 

36
.1

s

(3
) 

37
.1

s

(4
) 

38
.1

s

(5
) 

39
.1

s

(6
) 

40
.1

s

(1
) 

35
.1

s

(2
) 

36
.1

s

(3
) 

37
.1

s

(4
) 

38
.1

s

(5
) 

39
.1

s

(6
) 

40
.1

s

�
4.

7
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
1/

3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

20
m

m
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
5�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 55 －

12
34

12
64

12
94

13
24

13
54

13
84

12
34 12

64

12
94

13
24

13
54

13
84

�
�

�
�
�
�

�
�
�
�
�

(7
) 

41
.1

s

(8
) 

42
.1

s

(9
) 

43
.1

s

(1
0)

 4
4.

1s

(1
1)

 4
5.

1s

(1
2)

 4
6.

1s

(7
) 

41
.1

s

(8
) 

42
.1

s

(9
) 

43
.1

s

(1
0)

 4
4.

1s

(1
1)

 4
5.

1s

(1
2)

 4
6.

1s

�
4.

7
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
2/

3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

20
m

m
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
5�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



JAEA-Research  2006-068

－ 56 －

14
14

14
44 14

74

15
04

15
34

14
14

14
44

14
74

15
04

15
34

�
�

�
�
�
�

�
�
�
�
�

(1
3)

 4
7.

1s

(1
4)

 4
8.

1s

(1
5)

 4
9.

1s

(1
6)

 5
0.

1s

(1
7)

 5
1.

1s
(1

3)
 4

7.
1s

(1
4)

 4
8.

1s

(1
5)

 4
9.

1s

(1
6)

 5
0.

1s

(1
7)

 5
1.

1s

�
4.

7
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
3/

3�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

20
m

m
�

�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

2.
1�

D
/P
�
�
�
�
�
�
�
�
�
�
�
�
�

1.
5�

�
�
�
�
�
�
�
�
�
�

0.
24

�
�2

00
m

m
�

�
�

�
�

�
�

0.
2

0.
0

(m
/s

)



 

 

http://www.jaea.go.jp/index.shtml  

 

 

 

319-1195 2 4 

 

029-282-6387, Fax 029-282-5920 

 

319-1195  2  4  

 

This report is issued irregularly by Japan Atomic Energy Agency 

Inquiries about availability and/or copyright of this report should be addressed to  

Intellectual Resources Section, Intellectual Resources Department,  

Japan Atomic Energy Agency 

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan 

Tel +81-29-282-6387,  Fax +81-29-282-5901 

© Japan Atomic Energy Agency, 2006 



�����������������������

�����

���������	
���������������������������������	�
��������

�����������	
���

��������	
�

��������	

�

���������	
�������������

����������	
�

��������

���������	
���������

��������	


���������	
�	
���
�	���	��	�
�	
�������������	�
���������������	��������

��������	
��	��������	����������������������	

�����
����

����������	
�������
������	�������

��������	
����������������������

��������	
�����

��������

����������	�
����
�����������������

���������	
����������������������������������	
�����
���
�

��
��
��
�������

��������

��
��
��
�����������������
�
��
�
�
�
�
�
�
�
�
	


�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
���
�
�
�
�
�
�
�
	


�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

���

�
�
�
�
�
�
�
�
	


�




