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

(1) Depar tment of Physics, La Trobe University, Melbourne, 
Victor ia 3086, Australia. 

(2) Depar tment of Electronic Engineer ing, La Trobe University, Melbourne, 
Victor ia 3086, Australia.

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

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



� � � � � � � � � 
 � � 
 � � � 
 � � 	 � 
 � � � � � � � � �  � � ! 
 � 	 � � 
 � � 
 � �" � # � � �$� � � ! " %�
 � 
 � 	 � � � � � &� � ' � � � � � � ( � � � ( � � � 	 ) � 
 � � * �+ �  � �  � � � � � � � � # � � � � � � 
 � � � �  � � � # �
� 
 � , � - 
 � � � � � � 
 # � � � � � � � 
 	 � �$
 . / � � °! � � . 0 � . °1 2�3 3 �4 °LLLL %�� � 
 # �� � � � � � � � � �

 � � � � � 
 � � �  � � 5 	 � � � �6 � ' �7 � � � � 
 # �$
 8 / � / °! � � . 8 � � °1 2�3 . �3 °LLLL %�� � � � � � � � ! "
� � # � � � � � � � � � � � � � � � ' � � � � 	 � - # � � � � � � � 
 � � � � &�� � � � � � � � � � - � � �9 - � � � � � �
" � # � � �6 � � ' � � � �$� � � � � � 9 " 6 %�$� � � � : ; ; � - � � � # � � 
 �<� - � � � � � # - /%. � � � �
� - � � � � � � � 
 � � 	 � � 	 � 
 � � � =- � 
  � � � 
 # � � 	5 
 � � � � � �  � � � 	 
 5 � � &� �  � � � � � 	 � �
� � � 	 � 	 � � # �&� � � � � � � - � 	 
 5 � � � � � � � � � � � � �  � � � �  � � � 	 � � 	  � � � &�&� � � � � � � 	 
 5 � �
� � � � � ( � 	 � � # � 	� � � 5 - � � � 	 � 	 � � � � &� �  � � � � � 	 ) � �> 
 4 � � � � � � � � 	 
 � � � � � � - � � � � � �
	 � 
 � � � � � � � � � � � � �&	 � �# � � &�� 	 � ' � � � &� � � � � � ' � � � � # � � � � � � � � � � � - � � � � � ' � � # � �
� � � � � - � � � � � � � - � � � � � � � � � � � ' � � � � � � � � � � � � � � � � � � � � � 	 � �&�  	 � 	 � � � � � �
� � � � - � � � � 
 � � � &�� � � � � ( � � � �  � � � � � � � 	 � 
 � � &�	 � 
 � � � � � � 	  � � � � � � � � � � � � �
� � � ! " � � # � � � � � � � �  � 
 
 �  � � # � � � � � � � � 	 
 � � � 
 � � � � 
 # � � � � � � � � � � � � � � �
 � � � + 	� 	 � � � � � � � � � � 	# � � 
 - � � � � - � � � � � � ( � 	 � � �# � � � � � � � # -  � � � � 
 � � � � 	 � 	 � � # �
� � � � � � � � � � � � � � �  � � � �  � � � 	 � � 	  � � � &�� � � � 	 � 
 � � � � � � � � �9 � �+ � � 	  � � � � � � �  � �
� � � 5 � � � � � � � � � � 
 � � � � � � �# � � � � � � � # -  � � � ' 	 � � �+ �  � � � � � � � � 	+ � � �

9 , 1 � " 9 � �



9 � � 	 � � ?� � � � 
 # 	 � 	 � 
 � � &� � � � � � � 9 " 6 � � # � � � ' 	 � � � � - � � � � � �  - � � � 	 
 � � � � � � � � � # � �

Applied Physics Laboratory



@� � � � � � � 	 
 5 �&	 � �# � � � &� � 	 � ' �$* @A%�� &�� � � � � � � ! " � � � � � � 
 	 � � � � # � � �$+�- � %� 
 # � � � � �
6 � ' �7 � � � � 
 # �B 
 ' 	 
 � � # � � �$� � #%� � � <�  � � # �- � 	 
 5 �5 � � # � � 	  �$� � &� %�� 
 # �

5 � � � � 5 
 � � 	  �$� 	5 � � %� � ( � � # 	 
 � � � � � �9 - � � � � � � � � �  � � � � � � � � � �+ � � � � � � � � 5 � 
 	 � � # �
' 	 � � 	 
 � � � � � � � 5 
 � � 	  �&� � � � � � &� � � &� � � 
  � � � ! �  � � � � # � � � � � � &� � � � � � � � � =- � 
 � 	 � � � �  � 
 �

� � � � - 5 � � 
 8 � � � � � � � �+ � � � �# 	 � �  � 	 � 
 � � � , � � � � 
 � � � &� � � � �B 
 ' 	 
 � � # � � � � � � � � � � �
� �  =- � � 	 � � � � � � 
 # � � � 
 # � � � � � � � 	 � � � 
 � � � � 	 � 
 � � � � � � � � � �+ � � � � 
 . � � &� � � � � � � � � 
 	 � �

� � # � � � � � � � � � � � � � � � � �



C
 D�* - � �( �  � 
 � � � � � � � � &�� � � �+ �  � �  � � � � � � � � ' � � � � � 	 
 � ( � &( � 	5 � � �$� @1 %�� � � � � � � �
� � � �  	 � � � � � 
 # � � � � � � � � � � � �  � � � � � ' 	# � � � � &� �  � � � � �&� � � � � � � � 	 � 
 � � � � � � � � � 
 # �
1 � - � � � � 
 �@ � � 
 � �* � � � � � � � ( � 	 � � � � � � � � � � � � : � �
� � � � : ; ; ' ' ' � � 	5 � � � � � � � � + � � � # - � � - ; # 	� � � � � ; ' � + � � � � �

C� D�" � 
 5 � ( � 	 � � � � � � � � � � &�� � � �+ �  � �  � � � � � � � � ' � � � � � @1 �� � � � � � � � � � � �  	 � � � �
� 
 # � � � �  � � � � � ' 	# � � � � 
 � � � � �  � � # �+ � � � � � �* � � � � � � � ( � 	 � � � � � � � � � � � � : �
� � � � : ; ; ' ' ' � � 	5 � � � � � � � � + � � � # - � � - ; # 	� � � � � ; ' � + � � � � �

C0 D�� � � � � � 9 " 6 � � � � � � &�5 �� + � � � 	 � 
 � � � � � � 	  �  	 �  - � � � 	 � 
 � � 
 # � � � � � � � � � � � �
 � � � � � � � 
 � 	 � � �$� � � � � � - � � � � &�� � � �  � - � � 	 
 5 � � &�� � � � � � ' 	 
 # � � 
 � � 5 � %� �* � � � � � � � (
� 	 � � � � � � � � � � � � : � � � � � : ; ; � - � � � # � � 
 �<� - � � � � � # - ; � � ; � � � ; 	 
 # � E� � � � �

C. D�* - � �( �  � 
 � � � � � � � � &�� � E	 � - � �B � � � + � � �* � � =- � 
  � �$� B * %� �* � � � � � � � ( � 	 � � �
� � � � � � � � � : � � � � : ; ; � � � � �5 	 � � � � � � � � � # - ; > � � # � � ; � - &� � � � �

C3 D�" � 
 5 � ( � 	 � � � � � � � � � � � � � � � 	 
 5 �- � � � � � � � ' �&� � =- � 
  � � � � 5 
 � � � (
� � # � � # � 
 � � 	  � ' � � � � �  � 	 � 	 � � : � � � � : ; ; � � � � � � � 
 � '  � � � � � � � # - � � - ; � � ' 5 ;
C8 D�" � 
 5 � ( � 	 � � � � � � � � � � &� � � � � � � � �  � � � � � � 
 # �  � � � � � � � 
 # 	 
 5 �� 	 � � � � � � 	 � � �

� � � � � � � &�� � � � � � � �  � � �&�- E� � 
 # �# � � 	 � � # � � � � � � � � � � 	  � 
 � - � � � � � ' 	 
 # � � * � � �
� �  � 	 � � # � � � � - � � � � � � � : � � � � : ; ; # � + � � 
 � �  ( + � � � �  � - � ; # � + � ;

C/ D�" � 
 5 � ( � 	 � � � � � � � � � � � � � � � 	 
 5 � � =- � � � � ' � � # � � � � � � 5 � � 	 
 5 � � � � � � � � � � 	  �
5 � � � 	 � � � ' � � � � �$- 
 # � � �# � � � � � � � � 
 � %�

CFD�� � � � - � � � � 
 � � � &� �  � � 
 � ' 	 
 # ( ' � � � � � � 	5 � � � � 
 # �# 	 � �  � 	 � 
 �$ � � � � � 
 5 	 
 5 �
� � � � � �  � � � � � <�  � %� �

� � � � � � 9 " 6 � 9 � 9 � � " @� B � � 1



@
  � � � � � � � � � ' � � � � - � � � � � � � � � � � ! " � � # � � � �5 � 
 � � � � � � � � � 	 � - � �# � � � �&	 � � � � � � � � �
	 
  �- # 	 
 5 � � � � �&� � � � ' 	 
 5 :

� � 9 � G � � � 5 � �+ 	 
 � � � �&	 � � � � � � � � 	 
 5 � � � � � � - � �  � � � � � � � 	 � 
 �&- 
  � 	 � 
 �$9 � * %�� &��  � � � � �
� � � � � 5 � # � � � � � � � 
 � 	 
 � � 5 � � � 	 � 
 � � � � 	 � # �&� � � � � � � � �+ � � � ( � � 
 5 � �  � � � � 	 
 � � � � � � � # � � �
&	 � �# ( � &( � 	 � ' �$
 8 �H�/ 3 �I � 
 � 4 4 �9 � * � � � � � �&- � � � �  � 
 %� �

� * � � G � � � 5 � �+ 	 
 � � � �&	 � � � � � � � � 	 
 5 � � � � � � � � - � � � � � &�J* � � 9 � * �K � 
 � � �5 � � 	 � � � � ' � 	  � �
� 
 � � � � � � � � � � �9 � * � � � � � � � � 	 � � � � � � � � �+ �  � �  � � � � � � � � ' � � � � � @1 �� � � � � � � � � � �  	 � � � �
� 
 # � � � � � � � � � � � �  � � � � � ' 	# � � � � &� �  � � � � �

� � 6 HG � 
 # � E�&	� � � �&�  	 � 	 � � � 	 
 5 � � � � 	# � � � � � � � � � � � �   � � � � � � � � � �  	&	 � � �  � � # � � ' 	 � � 	 
 �
� � � � � * � � �&	 � � � � �

�1 � " G 1 � � � � �9 1 � � � �&	 � � � � � � � � 	 
 5 � � � � - � � � � � � � &� � � � � � � 	 
 �* � � 9 � * � � � � � � � � � � � �
� 
 � � ' � �  � � � � 
 �+ � � � � � � � � � � ' 	 
 5 � � � � �5 � 
 � � � � 	 � 
 � � &� � � 
 5 � ( � 	 � � � � - � � � � � � � � � � � �

� � " � G 1 � � � � �9 1 � � � �&	 � � � � � � � � 	 
 5 � � @1 �� � � � � � � � � � � �  	 � 	 � � �&	 � � � � � # �&� � �=- � � 	 � � � �
� � � � � 5 � # � � � 
 # � � � � � � # � � � � � � � � 5 
 � � 	  �5 � 	# � � � � � � � � � � � � � =- 	 � � # �&� � � � � � �
 � �  - � � � 	 � 
 � � &�5 � � + � � �  � 
 � �  � 	 � 
 � � � � � � �

�1 6 � G 1 � � � � �9 1 � � � �&	 � � � � � � � � 	 
 5 � � � � � � � � - � � � � � &� � - # � � � - � � 	 ( &� � =- � 
  � �
+ �  � �  � � � � � � 	 � 
 � 5 � � � � � - � � # � � � �  � �  - � � � � � � � � � ( � 	 � � � � � � � � � &�� * � � � � � � 5 � � 	 � 
 �
 � 
 # 	 � 	 � 
 � � �

� � ! � G 1 � � � � �9 1 � � � �&	 � � � � � � � � 	 
 5 � � � - � � � � � � � � � 5 � � � � � 	 � � � � � � � &� � � � � � � � �  � � �
&�- E� � � � 
 # � � � � � � � � � � 	  � ' 	 
 # � � � � � 	 � � � � # � - � 	 
 5 � � �+ � � � ( � ' 	 
 5 	 
 5 � � 
 � � � � 	 � �
# � � � � � � � # �+ � � , � 	 � 	 � � �9 
 � � �  � 	  �1 - � � � � � �

� � � � � � 9 " 6 * � � ! � � � � ! 1



� * � � G " � � �( � 	 � � �&- � � � �  � 
 � � � � � � � &�� � � ! " � � � � � � 
 	 � �  � � � � � � � � ' 	 
 5 � � �+ � 
 # �
� &�� � � � �  � � � � �$5 � � � %�� 
 # �� � � � � � � � 	 
 � � � � � � � � � 
 
 � � � � &� 	 � 
 � � � � � � 	  � �  � � � � �

� 
 � � � �  � � � � � � 
 5 	 
 5 �+ � � ' � � 
 �L 
 4 4 4 �� 
 # �M
 4 4 4 �� � � ( 
 $ � � � - � � # %� �

� � � � � � � !  � � � � �
$6 � � � �" � 
 5 � %

1 � � � !  � � � � �
$� � � � %

� � 
 � � � � � � 	  � !  � � � � �
$� � � � - � � #%



� * � � ; � � 6 H; �1 � " G 9 �  � 	 � � # � � � 
 5 � ( � 	 � � � � � � � � � &�� � 	 
 �* � � 9 � * �
� � � � � � � � � � � � �  � � # � # � � 
 � � � � ! " � � � � � � 
 	 � + � � � � / � � 
 . � � � � � � 4 4 4 � �

University of Newcastle



� � " � G " � � � ( � 	 � � � � � � � � � 9 " 6 � � � � � &�5 �� + � � � 	 � 
 � � � � � � 	  �  	 �  - � � � 	 � 
 � 	 
 � � � � �
6 � � � � � � 
 � � � � 	 � � � � � � � � �



�1 6 � G " � � � ( � 	 � � � � � � � � &� � � � � � � � � � � � � � � � � � � � � � � � 
 � $� B * %�� � � 	 � � � � # �
- � 	 
 5 � � - � � 	( &� � =- � 
  � � � � - 
 # 	 
 5 � � � � # � � ' 	 � � � � � � �N� # 	 � � � � � # � � � � �



� � ! � G 9 �  � 	 � � # � � � � � � � � � � 	  � ' 	 
 # � � � � � 	 � � � � # �- � 	 
 5 � � � � � � � � �  � � � � �
# � � �  � � # �+ � � � � � � � � � ! " � � � � � � 
 	 � � � # � � � � �



� * � � ; � � 6 H; �1 � " G � � � ! " � � � � � � 
 	 � � � � � �  � � � � � � � � � � � 	 
 5 � � 	5 
 � � - � � � � � &�
� =- � � � � ' � � # � � � � � � 5 � � 	 
 5 � � � � � � � � � � 	  �5 � � � 	 � � � ' � � � � �# - � 	 
 5 �0 �� - � � � � 4 4 4 � � �

Dr Longsong He


