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�� �: 1173 K 
��7�: 10 min 

� ��: 0.5 K s-1 

� ��: R.T.- 1173 K 

��D2
+ ��8� 

��D2
+- He+ *78� 

��D2
+- C+ *78� 

��D2
+- C+- He+ *78� 

���Q�/(C+) 
bc;dS: 10 keV C+ 

�$��1: 0.2�1018 C+ m-2 s-1 

�;b/1: 0.2�1022 C+ m-2 
8� �: R.T. 

��)�Q�/(D2
+) 

bc;dSO3.0 keV D2
+ 

�$��1: 1.0�1018 D+ m-2 s-1� 
�;b/1: 1.0�1022 D+ m-2 
8� �: R.T. 

�� !"Q�/(He+) 
bc;dSO3.0 keV He+ 
�$��1: 0.2�1018 He+ m-2 s-1� 
�;b/1: 0.2�1022 He+ m-2 
8� �: R.T. 

�!�"�#./012/�10 mm ��0.5 mm 
(�$Q &2 �;¡¢�900 £3V$¤¥¦�§) 
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Peak1 (400 K) : Surface adsorptions, dislocation[2] 

Peak2 (550 K) : Ion induced defects(dislocation loop)[3] 

Peak3 (650 K) : Ion induced defects(vacancy type)[3]�
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[2] O. V. Ogorodnikova, et al., J. Nucl. Mater., 313 (2003) 469-477. 
 
[3] S. O’hira, et al., J. Nucl. Mater., 258-263 (1998) 990-997.  
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Peak1 (400 K) : Surface adsorptions, dislocation[2] 

Peak2 (550 K) : He vacancy complexes(dislocation loop)[4] 

Peak3 (650 K) : Ion induced defects(vacancy type)[3]�

He+8�3­¦�)�gh®D)��

He+�}t�*+�}¯,(He bubble)�°-�

[4] H.T.Lee et al., J. Nucl. Mater., 363 (2007) 898 . 
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Peak1 (400 K) : Surface adsorptions, dislocation[2] 

Peak2 (550 K) : Ion induced defects(dislocation loop)[3] 

Peak3 (650 K) : Ion induced defects(vacancy type)[3]�

¨±¬12S²3456�)�³´®D)� 

C+�}t�.�}¯,(Dislocation loop)�°-�
[2] O. V. Ogorodnikova, et al., J. Nucl. Mater., 313 (2003) 469-477. 

 
[3] S. O’hira, et al., J. Nucl. Mater., 258-263 (1998) 990-997.  

�)�ghij���C+-D2
+v��} 



300 500 700 900
0.0

2.0

4.0

6.0

8.0 Simultaneous
       implantation

 C+-D2
+-He+

 D2
+-He+

 C+-D2
+

 D2
+

�

�

D
es

or
pt

io
n 

ra
te

 / 
10

17
 D

2 
m

-2
 s-1

Tempreture / K

0.4

0.8

1.2

1.6

2.0

 

 
D

2 re
te

nt
io

n 
/ 1

020
 D

2 m
-2

�

�

D2
+� C+-D2

+� C+-He+-D2
+�He+-D2

+�

¨Q�/*78�3456D2 TDS1©�ª;� ¨Q�/*78�3456�)�gh®�

��C+-D2
+µ�)�gh®¶)� 

��He+-D2
+µ/·`V�)�gh®D01 

�)�ghij���C+-He+-D2
+v��} 



0.4

0.8

1.2

1.6

2.0

 

 
D

2 re
te

nt
io

n 
/ 1

020
 D

2 m
-2

�

�

D2
+� C+-D2

+� C+-He+-D2
+�He+-D2

+�

¨Q�/*78�3456�)�gh®�

��C+-D2
+µ�)�gh®¶)� 

��He+-D2
+µ/·`V�)�gh®D01 

W23�Y��Wt�¸
¹u��Y��W�

 
 C+�}t�¸W�Y��W4[5]                  

�
[5]W. Eckstein et al., Nucl. Instr. Meth. Phy. Res. B, 360 (2007) 196 
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¨Q�/8�3456dpa/·�

D2
+ : 7.8�10-4 dpa s-1 

He+ : 9.5�10-4 dpa s-1 

C+   : 9.0�10-3 dpa s-1�
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���Q�/(C+) 
bc;dS: 10 keV C+ 

�$��1: 0.2�1018 C+ m-2 s-1 

�;b/1: (0.02-1.0 )�1021 C+ m-2 
8� �: R.T 

��)�Q�/(D2
+) 

bc;dSO3.0 keV D2
+ 

�$��1: 1.0�1018 D+ m-2 s-1� 
�;b/1: (0.1-1.0)�1022 D+ m-2 
8� �: R.T. 

�� !"Q�/(He+) 
bc;dSO3.0 keV He+ 
�$��1: 0.2�1018 He+ m-2 s-1� 
�;b/1: (0.02-1.0)�1021 He+ m-2 
8� �: R.T. 
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�)�³´½Qª8¼¿ÀÃ;�

�����

Q�/8��

�� �: 1173 K 
��7�: 10 min 
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•� 1.0�1020 D m-2O Dislocation loopD8¼�
•� 1.0�1021 D m-2O Dislocation loopf)��¼Ä�
•� 5.0�1021 D m-2O Dislocation loopD)��¼Ä 
����������������He bubbleD8¼�
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•� 1.0�1021 D m-2O7»DÆÇ¶È=É>3?Ê�
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•� 1.0�1020 D m-2O�Dislocation loopD8¼�
•� 1.0�1021 D m-2O Dislocation loopD¼ÄÎHe bubbleD8¼�
•� 5.0�1021 D m-2O�aÏ�DDislocation loop, He bubblefBC�
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