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Í��
�Í=YZÚ

.���%����&'�o2�:lëË8)�°èëË8)�»����� ����
�&'��

�=%���� ÏáF#$É:lëË8)�°èëË8)��È���ä
���ü��Ü	���

0.1 ppm#��Ì½¾Å�Õ×�ÒëË8%���ý�·üâã�ü�É���� 
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́ ��*+%ÎÑË�Ë���·ü����¡�����
Æã%´��Ú	ÜÀ8�ÉÙ�%Æ�ó
�n	
ã�=É¾j��ÜÀ����ãÈ� 
ã�=

���¦	8��7%8�?Ë����ã� FeAs ���ü�ÉÐ�É
ü���¤3ãÈ)@�
Â�����	üã��B���£�ã��È��� �ü��r	ü��Â�3���(k��ª«

Ç
aË1ôk
Á'Ç�P�%��%����*;�� ����
���Æã%´��ÚÜÀ%

����G�G*âã�� 80 K���ª«Ç��&È°$	
ü� FeAs=É�H���ü��â�
�%�� ��½¯%%���Á'Ç�*;����
ü��Â%���üã��£�ã��È���

�î¤� ÏKL�=ÉÛ�âã���ü��â��%�� 
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a)� �� 
Ù�Ú�A	
�?%z�û��^aD��ì��������cè�	È� b*+¦��	
¡

J�Ù�ÚÜ@89Á��S-û�ü�%���
+r�Ù�Ú�����ã��Ü�¯X�=Ü��

�û*+�=���� Ù�Ú�������	
(1)»W1¼Ëõw�¹ºõw�Bö�������°�

(2)LSI���#$����~�êÜ��Ù�Ú(MOS)����
(3)5��Ñ�8	�%Í��ã�þ�
=LÏ:�øË%Zû���*+�=���� ��
�Á��������\�ó��û�Ù�Úu

Ð�ã°*%Zû�*+�=����  
 

b)� % 
E@A+$BnQZ[9� !CDEFGHI/�ab�

' ��XÏ�ÏK�ÏKßÏëÈ��ôbÄ�	
��XÏ��°�����\�ó�ÜâI�ü��

£�ã��� 8Lè0p�
�ÂÚ�ÒÜË1
¬�Íd��XÏÔÜ�
µ5<Í��Ë�CÏÈ

�É£�ã���É
�*+��	
�ÒÏÜ �S-���� üã	
¯°��ÒÏÜ¬�¬4

5%�%���û�����ó
�WË1ÒÍ8�� 

��� ��
��XÏ�ÏK�ÏKßÏë��Ò��

��Ì���� Si-CN�8	Ù�%ú;�
800®F�
�ÒÜË1÷¼"E¡o-%����ú;���  

pn �83����XÏ��°���ÒÏÜ %�ä
<Í��Ë�CÏû��
S ·° 
¢£°J
ÎÑ

1Î�<ø
»W1¼Ë��¬Ç���ã�Ï��� 

�%
-� 0.3 mm� 655 nm�	Ë{Ë-�
0.03 mm
�á2-âI�
@G¤È-·° �*;û��
�Ð

���¯����K 1� ��
-·° É¯�û��
Ð���²-û��
ÎÑ1Î�<ø¤�»W1¼Ë�

�¬ÇÉ³��� â�%
�Ð% KOH¬45�./
é 90®� 30 min�ò�� 0.1 mm#»ÍÖÏKû�
ü�%����
�ÓÈ��É��ã�É
�ÒÏÜ 

%	:GÈ��� üã������
ôb®É�Ð���ã�ü�É½âã� ��
��°��

�ÒÏÜ¬�¬45%�%���û��
@G¤È-·° �»W1¼Ë��¬ÇÉ��°�ùÐ�³

����K 1� ü����ä
�ÒÏÜ 	��°��ôbÄ��cd�
-·° ÷»W1¼Ë��
¬Ç�Ï�âI�¬�¤Èî ���ü�É¦��� [�� 1] 

 
 

K1 �Ð�²-����°��-°J�-·° �� 
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' ã���½þSiO

+$|·/QZ[\���<k���<:'`_!���;��(+JP�¸*KLkTFTMLSI��
nZ 

2��SiýÐ%Û�û�ü�	
=
LÏ:�ø����\�óÏ�âI���½$���

��� �%LSI�\JKF�VL��¾åÜÉ½æ�
�z�
MOSFET��~¤êÜ�¤Ù�Ú°u¬�=
LÏ:�ø��DË=YZ�%
HfO2È��¡¿ÀÉ

Í��ãÄ$� ���
Si�¡¿À�uÐU�É�
ó
òêÜ �ã%Û��� 1 nmF��SiO2êÜ��

uÐ©���¥j���©ÕDË=YZ�ÉÍ��ã

��� ��
5��Ñ�8	��¤-È�%Í��

ã�þ�=LÏ:�ø��
iè���%Û���Ð

����XÏþ��%
8Lè0±=�ù �Í��

SiO2��¦�û�î �k$âã��� CVD �
SiO2��¦�û��v	
iè���Í���$%�

Â�SiO2

í100%�iê�±�Í��êÜû�ü�%�ä
!
â 0.5í1.6 nm�½þSiO

�ÉÛ����É 800°CF��ã%�òÉÑ
����òêÜ �
Í��È��$��� �ü�


�*+��	
¯%�ã��êÜ��Û����iê

êÜ �S-���� 

2��Û�û�ü�%�¥��

�K 2� êÜ�!É 0.8 nmF��	
êÜ�!ÉêÜ
�H%��� ��U%³�û�ü���
êÜ+

�100%iê�±%���i�û�ê�æè��êÜ�é�d�É§?c#���ü�É½Jâã� ü
��8�d��,�Ü»W1¼Ë	 0.14 eV�
òêÜ� 1.24 eV�ä�%�ó¹â��� í100%�i
ê�±%�äÛ�âã� 0.65 nm�!â�SiO2½þ���Ë<°J®	
�#�!�òêÜ����

�����
1/10��¯°��� ü�¯��Ë<°J®��v���
(1)Fc°èú¾ûh��â
��È�Ì%
æè	�1��¨ÈSiO2/SiuÐ�XfÈSiO2�!�K 2�
(2)X�-°è�Y<=1�
+7Õ�ë�®É¯�ü�
(3)°±�Å¤°����
��Èï��Éä�½�
uÐÄ��®
É¯�ü�
(4)zo���Y<=1�*âã�Si-O-SiÙ�©ÌÍQ-�LO���TOÎÛ�Ï�Ëë
��� Ë<¸k��V$�ã�SiO2�æè®Éãó
SiO2

' ��
32 cmª40 cm�\ÕÚL����%Û���Ð���
�XÏþ��%´¯c4° þ�=LÏ:�ø�Û�û�ü�

%�¥�� ü�þ�=LÏ:�ø�DË=êÜ�%	
�%

�iê%����Û���êÜ��8Lè0±=�ù %�ä

Û��� 40 nm�!â�SiO

/SiuÐ�
�j»W1¼ËÉ\����
ì�ã�ü�É���ã� 5vol%¬�é� 250®��~°½¦�éÒÜË1�=Ìü�%�ä
�Ë<
°J	â�% 1/10%°$�� üã	
�Ïë¼×Í8N%»W1¼ËÄ�É�ä
�Ë<°J�æH
�È�Si�ÏK�ÏKßÏë�¬�æè��ÌâI
ú;ÈSi-H�8�Û�û�ü�%�ä
�Ïë¼

×Í8NÄ��cd����$��ì�ã� Ã�� 8Ä

2���©#$�
Í�� Id-Vds

����
3 V��r	
12í15 V���=LÏ:�øÉ-(û
�ü�É¦��� üã%�ä
þ�=LÏ:�ø�c4° 

Ü��r� 1/16í1/25%¯°û�ü�%�¥�� «Ê°�	
1 VF��
�CË=Ö×W1¬��¬²��� DË=�Ë<
°J	
-10í5 V���� 10-13 A#���è	�1F���
���K 3� [��' Electron Device Lett., in press.]

K 3' 1.8 nm NAOS SiO2/40 nm CVD SiO2�©

ÕDË=YZ�� Jd-Vg ��� Jg-Vg ��

K2 ~100%iê�±�Û���SiO2½þ��Fc°èú

¾ûh (a) 100 °C�5 minêÜ���8 (b) 200 °C � 1 

hêÜ���8 
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�
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±l�îÏÉ9Ëø��~� @��

%:ºû����
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þ��è�l�dû�þ�éOëè÷
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�ü��â��%�� FcÕ°èú¾û�Í��
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¿À%�äIÇâI
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K 1. 9Ëø�Õ�ËL�Ò1,Ü¿M�IÇî

Ï%(a)K»���(d)�=È�Ð"

K 2. Cu, Fe���Niþ�Î�hË�êÜé�Û��Ü�½ûFc
°úh. (a)Cu2Oþ�Ö!Ë+: 423K, 1 hr (b)Fe3O4þ�Ö!Ë

+: 573K, 1hr ���(c)NiOþ��ËL�: 673K, 2 hr 

��'YXG
'FX��yàU¹�VL 
' 9Ëø�Õ�ËL�Ò1,Ü¿M(9Ëø�Ò1,Ü¿
M)�(kûãG
���VÈ��¸Å#$¿À����Ì
ÍÉ�:��� ���ÈÉ�
üã��Ò1,Ü¿M�

¯�¬�4B��$
ã�±lÇ�dû�9Ëø�Ò1

,Ü¿M�(k%	�¥���È� �*+�	
IÇ?

��ÜâI�9Ëø�Ò1,Ü¿M�(k�(K 1) Ò1
,Ü¿M%���±lÛ��#��	�� Ä�IÇ?

�fîÏIÇâI�ü�%�ä
ã�±lÇ�dû�9Ëø

�Ò1,Ü¿MÉ(k��� üã	
Ä�IÇ?%��

�	
Ò1,Ü¿Mé�¬��d���ÉÙ¦%ùó
?�

IÇ?�����Ðó�¬�É±l�i�E�ù%Ý[���$�����ì�ã�  
 
 
���'X×�ÝzêyÝ�W</QZ[\�'YX'�XY}~Z²�f= 
' fîÏ%Ì��±l�dû�9Ëø���ýó�Û�-��Ûc#��<LÍ<�-i�-�=>

û�ü�É¼�ÈÒXË�ÐÑÍ<»,Í�CÏ (AE)  �Í��BC�� ±l%�=���K»È
îÏ�\îÏ�ýó�Û%���
ÅÆ»é��Ðk�<LÍ<É-iû�ü�ÉG�>âã� ��


±l%�=ÈîÏ�ýó�Û%���<LÍ<�-iÇ	
±l%K»ÈîÏ�ýó�Û%���<

LÍ<�-iÇ�ä�\�ó
<LÍ<�-iÇ	±l�îÏ�%·H���î��½ûü�Éâ

���È�� ��
ýóÜÉÈ��Ûc#�ýÐ	%�ä
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6\ýó&	<LÍ<��ù�����%���ý�·üâ
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êÜc#��æè2-��ã%�ÌæèOl�F8Ü%��ü��â�

�%�� �Ó��#�
Í�
é�	�~þ�Î�hË�êÜ%��êÜ�þ�Ö!Ë+�(k�

� Cu��� Feþ�Î�hË��ãIã 423K� 1 hr
573K� 1 hrêÜâI��
XfÈ��¨�l
�dû� Cu2O ��� Fe3O4þ�Ö!Ë+ÉÛ�âã��K 2(a)(b)� fî
K 2(c)%½û�Ì%
Ni
þ�Î�hË� 673K� 2 hrêÜâI��
Ö!Ë+#$	��ã��È¤ÈNlß�ë�dû� NiO
�ËL�þ�Î�hË�È�� ��ã��8

�
êÜ©é��~�7ÏÉoîd�û�ü�

%���
�~)%c�ÈæèOlÉi���

�F8Ü�
éOÜ����ì�ã� Fe3O4

þ�Ö!Ë+�ã%�ÒÜË1%û����

ÈÛ��ÜÉ	âã� 673K ��� 773K
��ÒÜË1%�ä
¨�l��Í%�ì�


êÜ©�NÉ%Ê��� 5 nm #� U�ß
�ëÉÛ�âã
áÜË<È)�#$��ËL

�þ�Î�hËÉ��ã� 
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��IÍÆ#$- @*+%£ ��*+�z$��� �È*+N�	
°è^·%��Ù�ÚýÐ

��ã���þ�#$¢k���c#�*+
Î;M=E 2-è-°è¦-%��Ù�ÚýÐ�´ã?
Õ×�hË- @�*+
-¶·#$=o2- @�*+���  

b)� % 

' Î;M=E 2-è-°è¦-�A �Í��
Siò#�ýÐ%���°èÆ^·U��´ã?- @
%Zû�*+�ójExS��.' �r�A ��@	
Î;M=E78ÐÑ?1<LÔ=�Í<-QV
� 250kHz �-(âI
�Ï8-�89Ë+-��ñïÈ¸ù¼�Ü������É©��#����
�}%�� é�	
Î;M=E<1���H²�\²%¢Í�
^·<1���� 50 fs
-°è8
9Ë+<1����fP¸� 75 fs
4Pãý¸� 89 fs����� üã%���
�r���^·°
èÆ%��û�- @¤*+��È��
&°èÁ%£jâã�:lÆ�b�- @*+�xS���

�Ì%È�� ����	
F��nä���  

�I� de¹V� 2�������789rs}~²�$��� 

0�6� JK�7èé9 1���Kghif���lli�I7�S9È¬±²�$����

' Ù�Ú��é�°è��%��� inter-valley��	
ÚÏ¬��Z���é���%»�a2ÕÜ8
�Ù�Ú%���
�H¦B--¦-*;��³V���*+âã��� fî Si��8
X}��%
��ôõö�÷}���ø}È��^ý¤È��Á����»W1¼ËõÉ\���%��ÚÏ¬�

�Ùú»Ü
H�-@a2��$%´ã?--¦-ÉBÌ��È��È���o%�ä
\�È1-Å

�Ü��Ì hot electron ���c#	B���ùS�)*���� �r	
^·¸ù�ÝÞ��ø
valley ��»�a2�-iâI
��^·°è��Y<=1E&��H¦B¤%*û�ü�%��
� L valley%-i��°è�cù�»�*�
�%
CBM���°è¦/�*û��%���
6
Â¤%i�û���Á°è¦/��H�Ü�BC�� ����
L-to-X inter-valley scattering��;k
	
180fs����Éúâ�
a2�¶·û��Û�ÐÏ�×1=�(Í;kÉ
1.2 eV/A���ü�É
¦���  
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0�6� JK rs����7��23\�N�È¬±��DE��

' �H¦B 2-è-°è¦-©��	Ë{ËÆ���%���
��¸�5Pãý¸�-iÉú;¤%
¼��Èä
206nm(6.02 eV)�Î;M=E¡o-�89Ë+<1�����ÉÉ¼�%È�� ü�8
9Ë+<1��Í�
&°èÆ%-£jâã�:l�´ã?b�c#�ûÉû��É¼�%È��  
6��Õ¤Èò#�ýÐ��� Si(111)-(7x7)�ýÐüdU�%���
*+�z$� ü�ýÐ�°
èU��ã¤�Â%á��	
�ÉE����%Ðó�

*+ÉÈâã��ä
£G�ý����
6B����

�� K 1%
�����fQ�½û 6�&�-°è
 Ë<	
ýÐ restatom� dangling' bond��#�âã
�üdU����É
560nm�^·<1��D����
%þ�¤È&°$É·üä
:lÉ£jâã�ü��

â½���� &�VÕ
��:l�cd	 2���
-i�
2ps���ã?È-¤c#�
�ãFÅ�b÷
�Èc#%�¦âã� Ä�°±c#	
^·é 100ps
F�%����j���ä
ü��	
Î;1,Ä��

� 0.5eV��%��ýÐU�%£jâã�:lÉ
ù�
Hºj������»�¤È�â%È���� ü��

ÌÈ:l�- @�»�¤È£G�������	
Ê

u¤%�Q	Èó
��$����á¡JÈ�����  
 

' 6�,-È*+ÉxSâã���
-¶·=o2È��
ÇÚ�°èÆ^·�=�Ú�û�#$�

ÜE¡��=¢kc#�Bâ%	
´ã?�zxû�µèÆ- @%�û�»�¤È=>A ÉÑ��

âã� ��6�d ÈA �fá	
�H¦B°èVÆ�A ��� ü�A 	
2004�5��ù
} National Laboratory and University Alliance WorkshopFé
}�%���,-ÈS-�*+Éûû$�
ãÉ
����S-	\�ó�ä�âã��� �»Í��ã���B���ûþ��©�	
30keV
#�°èÊËM���ÕVÆ*;��ä
Ðó�ô}�d����  

���� de¹V����f�DG��æ�^��ab 

�r	
MeV)*�1-»W1¼Ë�d�

�á 100fsF��<1�²�¢á°è�<1�
�Í��
FcÕ°èVÆ©��S-����

� K 2%©�����½û °èÖ	
S�
Ïë�RFÎÛ=?/Ëë��ä
Ti:Sapphire
	Ë{Ë�fPãý¸D��-i��-°è

ÉRF°��f�% 2MeV%���?âã� ü
�3f<�1N%Í�ã�°èk	 106~107

�»	
VÆ*;�=>V��� CsI�ÏÖ
	Ëø��Í�� CCD=>V�Í��*;�
=��r�É
�ã%���ÁÂâã� Al þ��VÆ<øËÏ��%½�� â�È|Ð�k%�Ì
û�VÆ<øËÏÉ=>>r��� Xr¤%	
3f°è=>É¼�È°�dû��ëè�É%Í

��ã���æèìá�ÉÍ���?ÔL�������ä
�ã%���
h�¤È=>°�Ï

�É�:âã� ü�©��Í��
éé
-¶·#$=o2- @�*+�xS��=ó  

ð

��ä
é��ã°�=>VS-%���


3f<�1��VÆ<øËÏ*;É¼���

ä
Ù¼����ûÉ%�Í¼�%È� �

�
ã?�°ëèÏì%
OH°�¬�%��

�H²���»W1¼Ë²��Ü�Ò"��

�  

 

K 2 

K 1 
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"�Û'¹b�#$���� 
 
Wd  �Ó' �� 
��Wd D' ' 	: 
´Wd  ��' s� 
�W  ��' �j

¼' � 
\@]@i �³' �
��' �
��' �f¸
±�' sv 
*+i  �' � 
 

a)� �� 
ëè�?V	��^@��te��Pó
Íâã��� b*+¦�	
ã�°èÊËM÷-
�

°èÊËMÈ�ÅèÊËM�-i��Ì}���?V���ì�*+���� �?V	cª���

�É
½æ���ûVû��Ù�Û�÷Fb1-È��R÷d������õwÉ�ã� ¡��Åè

ÊËM	cÉG���>r�Êu�P������*+��ÌÍ��P����
ÍÉ�:��� ]

Ú¤%	
°è�Û�?V%��ã»W1¼ËEã�°èÊËM�-i��ã%�Ì°èÊËM��

�þ,<��*+÷
�Û�?V���°èÊËM�Í��zo��,�¸���[v°è	Ë{Ë

�FEL���ÍÜYÏ���S-*+
X �	Ë{Ë���û�d ÈA ��:âã��� SASE
�Self-Amplified Spontaneous Emission��zo)*����*+�=����  
 

b)� % 
�L`<!��F_=Ýz�j��; 
' FEL�Íû�Ð�ÏÖ�Ëë�	
»W1¼Ë���
�ù<1��°èÊËMÉÑ���ä
���%	L�þ

Í<%ãäû�<1� RF <ÎË�Q²��=	
<1�
² 8 s%��äf;���ü�É�Vâã� �»��ü
�ÎÑËëÎÛÎËë %�� RF Q²��=�²³%�
ä
�=�- 0.3�
Q²�- 0.89±�ú;�������
� ü��%Í���=V	Ì��HÉ 1 s#�Äó
¦:�É%�æäÉ���$
�=�Q²���%ã?

�²³û�ü�É>r� IQ �:!	Ëø�Í�=E�
��� �È¤È IQ�:!	Ëø��Èä
�7��V�
	 I� QÖ×ÏWÏ1��8÷Ù�ÛÌ�%�äQ²��
=��;Ê�ä\�È�ã�i�� IQ�:!	Ëø�

�ù��¦�û�A �S-��
Q²��=�ÎÑËë

ÎÛÎËë²³ÜÉ�=�
�r��#������  
 
E�zo[v°è	Ë{Ë�S-*+ 
�r	
L �Ïë°èL�þÍ<�Í��zo���	

ÐLË17)*��[v°è	Ë{Ë�FEL��S-�ã
Ü�*+�=È���� FEL ��U	
¸ù 25 ��
150 m�J¸k 2�� 12 THz�����<ÎËZ�%�û
�ã> -(������� FEL ���%\�È���
[ì�°è�?V�ãÜ� FEL���*+�=ÈÌü�
%�ä
-(¸ù)*�d\÷ FEL���\²ÈÏ���
����� �\t* FEL	
k 10 ps�-<1��,<

'

K!' [v°è	Ë{Ë-<1��GH¸ÛK'

���mQVù�
mQU� b�h' ����¯%¢ó

����GH¸Û��ä
GH¸Û��Ù¦É-<

1�ù��� '
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9<1��É 9.2 nEH�� 2~4 s�H�jû��H#$�
¢��0<9<1��
üã�6\ 10 Hz��ä�û Gdû
�zo=>V��H¦B�	 10 ns #�����,<9<
1���H#$�*;û�ü�	>rÈ� FEL -(U��
¼å�ýþ��$%
¡�%0�W1/ÏGHð��j��

,<9<1���H#$�*;�� FEL -mQV�ùâ�
�ì�*;��GH¸Û�K!%½û -mQVù��ùm

Q� Lc = 0 m���¢óû��GH¸ÛÉ\�ó�Üû� 
GH¸Û�²ÉPÉ�G�ä�	Èó
,<9<1�É¾å

�H#$�¢áü�%·Hû�¢�J��&�-�Gì� 

,<9<1�ù	 Lc = 0 m��%6�¢ó 18.5 ps�
 Lc = 
-150 m�8% 38.4 ps��³\û�ü�É¦���  
 
EL�Ïë RF°èq�S-*+
' -�½ RF °èq	
-°Ð�¢<1�¡o	Ë{Ë�D���-iû�¢<1�°èÊËM�k

10�� 100 MV/m%�û�ã°�é�f±%kMeV�=��¤»W1¼Ë)*���?û�ü�%�
ä
�r�A �	��ãÈ�ã�E¢<1�°èÊËM�-iû�ü�É>r� RF J¸kÉ
2.8GHz� S�Ïë RF°èq	
Pó�ã���É
RFJ¸kÉ 1.3GHz� L�Ïë RF°èq	

ë�7� DESY�
Í�S-*+É=È�ã�������� �r	
�\t*� L�Ïë°èL�
þÍ<�ãÜ�����ã»W1¼Ë�?V*+�#�KEK��m�� L�Ïë RF°èq�S-
*+�z$��� RFJ¸k 1.3GHz� L�Ïë RF°èq����ð	 DESY�°èq�����

1.5Á1� RFOe�ÊËM<�8�
Í���ªj �8V��Íû� L�Ïë RF°èq	
KEK
�´��L�þÍ<�Íû�ü���Ë��
ù<1�
ã���%¶ì��X RF<ÎË25 kW�
j É¼�È����� 6\ RF <ÎËÉj ���
RF Oe�%��É?®�
¿À¬�%
��É 0.5�� 1®��ãG
RF°èq�ú;È1oÉ¼������
�ã���û�¿À¬��Ð
M��ð�� K)%kÊðñ%�� RF °èqOe�òBC���½û  ��!%�"���	
25�� 32®��ä
RF°èq�%��É�V�#�ûü��î¹��  
 
Eã��¿�KLË�S- 
' �\t* L�Ïë°èL�þÍ<�Í���zo)*�[
v°è	Ë{Ë�ã�Ü��¤���»Í:F$Õ¿�K

LË(EF¿�KLË)�S-�=���� n��¿�KLË	
<=''+9Í<�.�8�I�ÊËMªîÏ%�ÏÛ�

'�¦/�-iû�É
EF ¿�KLË	
''+9Í<�ß
%ß�ò��ü�%�ä�ÏÛ�'�%�ì�íîÏ�

'�Ãá�-iû� ü�'�Ãá%�ä°èÊËM%íîÏ

�F$ �[ì� <=''�¿�KLË	�ÏÛ'��&

	
���''F���
��'½¼×Í8�\�óû��

�kZk¤%¯�û�É
¼×Í8%�û����ÜÇÉ¿�

KLË�J�ù�JµÜ���ü�É£�ã��� EF ¿�
KLË�'�Ãá�'½¼×Í8�³\�m%�Ó%�kZ

k¤%°$û�É
��°$Ç	�ÏÛ Ë<'��°$Ç

�	�È�ü�É�r�*;�£�ã��� EF ¿�KLË
�'�Ãá�'½¼×Í8�º�É
¿�KLË''�í²�

JµÜ��
�ã��ì�ü�%�ä°$Ç��ì�ü�É�

��ü��â��%��  
 

������		  
K3' w%¿�KLË�'�Ãá��1���'

�'�¦/��� 

 
K)' b�Ïë &%°èq�%¦/ðñÊ'

&%OeÉ�Ðk�'	¬¿Ö×ÏW1�
(��

�É�½Ð� ÉÊËM>à���  �!%

ð	 0s �� >0®��� '
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"�Û'¹)�#$���� 
 
�W  ¹º' fý 
\@]@i Ú�' If¸
��' ;�
e�' 8¡
�È' uv 
��¦}� ¹ê' ) 
 

a)� �� 
ÅèÊËM�Â^@*+¦��	�?VÅèÊËM�É�� L-�Ïë°èL�þÍ<�X�1= 60

ÚÏ0Ë�D�©��Í��
 ��Ü@H�c#÷���ã¦è
0�<9»	<=9Ü<�Íã¦

è
iÚ¦è%�û�-E ���Ì%á���*+�=����  

b) % 
�'

� �Ê^Ù�Ú�/KLÎÑË�A���£�âã���Extreme Ultraviolet (EUV) *-%���õw
}���
	:�=¿À�<øËÏÛ�¬ÇÉ���ã� 	:�=¿À�ÎÍ�Ü%�ä��ôk�

���ü�É��d ÈA��é�á��� ���
ê9DÏÜ8�		:�=��0Ë��7ÏÜ

%�äi���°è��Ì�
ê9D

ÏÒÜ7Ï���ò��
ê�i��

+��ü�É£�ã��� �ã%�

��ÎÍ�Ü8�� ��Ü@�Ì

%á��	�ó¦����È� �ü

�<1�L:7��� %�ä
+r

�ÎÍ�Ü8��°è���Ì�ý

þ� Î179�Ï,Ï¶�Ú�Ð=

LÎë9ÎLÏ§THF) 4C���Ì
���Ì���
°è-� É\�ó

È�B�°è���Ì?'(k

EUV��scFd�'��k���d���+�)��*å+$Bn�

1) É\�óÈä
��L:?1ÒÜ7Ï%���ÎÍ�ÒÜ7Ï�,�
Ü»W1¼Ë�B�?(k2)Z�Ì��ã�ü�Éâ
��%È�� '

E

' DNA ÔÕÖ×Ø,ÙÚÛÜA³�j�ÝÞvgAhP
*ß?àáÞv, âãÞv
 DNA äåæçèé��êë
2ìít�îÝì01,ï|<ð�!���ñò×ØAó

�Y00ôij�3]õ>1mj�3(ö 2)4Q,÷Aø�
��DNA äåA*I�?àáÞví±â�,ùé<úû
?4ü��í±Þýu�cAhPþ�,����äÞý��

°	Þã
]��æ,ï|Ah3Û��<£ë�? 

à�áv'ã�v(A-T) ��äA³�j®���A�
£m3��°ì�
�����j�3 A-T �à�Aæç
J���g�? !J">1m�Q,6 100 ®�N A
01 T #,æçèéÛÜJ�£lm�l1A$Ý°��N
, T,��ìvgJ�£lm?%ö 3&4�?Þý��°	Þ
ã
,��,'�AhPÛ��°ì�³h´()8f,

*<\+�?4

��*å)*789�ö������ 

DNAÛ�%i��� A?Ö7ÏL:?1Éi�û��
¬Ç��aË1Õ×�ÒË����óü�É
Â�âã���É
üã�� A?Ö7ÏL:?1�-¤�-%á��
â���� �ü�+r� A-T

THF THF+. +    e-

e- e-
th

e-
th +    nTHF e-

sol

F +    e-
sol F

-.
. +     F-

k1 k2

THF THF+. +    e-

e- e-
th

e-
th +    nTHF e-

sol

F +    e-
sol F

-.
. +     F-

THF THF+. +    e-THF THF+. +    e-

e- e-
the- e-
th

e-
th +    nTHF e-

sole-
th +    nTHF e-

sol

F +    e-
sol F

-.
F

-.
. +     F-

k1 k2  
K 1 THF4Cé��Î179�Ï,Ï�°è���Ìc# 

 
K 2 DNA� ��./�H�c#�KüK 
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�scFd�'��k���d���+�)��*å+$Bn�

�*å)*789�ö������

YÒ����È�9�

Û ODN é%i��� A
?Ö7ÏL:?1��

-�ûÉ�� þ�E)

*�
A?Ö7ÏL:?
1��ò89=ÏÜû

�ü�%�äAL:?1
�i�c#�H$�Ê

ì�ü�É��� 2 �
Û AT %�����ÓÈ
��c#É*âã� 

���ÈÉ���ã� A?Ö7ÏL:?1��Y<=1	��áF%�ä�Ü�� AÉ�j��áF
�
A� TÉI��áF	 dA��Ó��Y<=1�[ì� ü�ü�	 AÉ�j��áF�¢á DNA
Û%���
 -stackû�ü�%��°�ÉÙ@»Ü����0Ë?Ö7ÏLÒ:?1Éú;%º»û�
ü��½���� ò89=Ï�?;k%����°��Ù@»ÜÉ��?%���[ì�ü�É

¦�� '

ê�
-
êÜ0@���Kþ1%Ì

�û�ÁÏË���¢á1+ÂÉ
P

ói�u%º»���� ��é��ê

�¦è%Ì��
cyclic-dinucleotide-GMP
�¬¦B,�É³�û�EcDOS'��ä
��� <1�L:7��� %�äi

�û�¬�°è%�äEcDOS �ËM�
É0@âã
��é,�E��H)*�

ËM�Y�ê���8c#É*âã� 

ü�c#%	?��¦�Ä��¦�2=
�����ü�É¦��� °è��dose
Å���
ËM�0@Å�2�°�1/10
F�%���
f=���Ü�½�� 

doseÅÉ\���	2ð�ËMÉ0@âã��¦Éº»�
?��¦É6H�ËM�Y�ê�¦è��8
c#��ä
Ä��¦	23��ËM�Y��8c
#��ì�ã�§K'4© �ã%���doseÅÉ¯�
�	
2ð�ËM�Ì�1ð�ËM��0@âã�1
�¦�kinetics�È��45Èó6âû�ü�É�
�� �ã%���ËM���%º»û�ÔÖ7Ü

Ï���Ò,�ê��%�����
doseÅ%��
�(=��½�
��2ð�ËM�Ì�1ð�ËM�
�%��ê�É�8�È�ü�É¦��� ü�ü

�	ê��8%��ÔÖ7ÜÏ�B�%��#$

�Ü�K'4�%�ä2ð��ËM��ê��8-�
��°$âI
2ð��ËM��ê��8É2�,
��²³����ü�É¦����K5� '

®®�XFW���X/789�¹OP&X&WêX×F'��(-��x_=yÝzX�

 
K 3'  A-T n���¬�°è��Ìc# 

 
K 5 EcDOS�ê��8�2�,��ê�
°�º� 

K 4 EcDOS�ËM��ê��8%��#$�Ü 
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¯̄ 3*+l}�iÚE¦è^@Æ� 

 

' �*+l}	
�.å�iÚÌ�^@*+l}���¦è^@*+l}�7Ú���iÚ^@Æ*+

¦����¦è^@Æ*+¦���È�*+l}�
^·¦èÜ@
���ÂÜ@
É®²³Ü@
Þ

µ9Ü@
iÚBC^@
iÚo�²³@
iÚ¦è»þ:;ÐÑ<��R*+¦��#�âã���  

�� 

' iÚ^@Æ%���	
üã��
2��#$�BC��
o�S��²³
iÚ»W1¼Ë��


���
ì�è-�²³È�i�%���6���¤È�Ì�¦è�#�Bâûþó*+�z$��� 

fî
¦è^@Æ%���	
¦èÜ@�����ÌÍ%:£ÐÓÈ*+��í���
d�Ü@
�

�Ü@
BCÜ@
ýÐÜ@
ÊËMÜ@
¿ÀÜ@
â�%	iÚ���¦èÜ@¤BâÈ�%�*

+�xS���� �*+l}�	
|*+¦��ñ[�*+�â�%�ÜâI�ü������áá


iÚ^@�¦è^@�¡�Èæ8*+�¢��������  
' WXÐ�	
�@*+^�Ü@_`
i�^@_`�
ª@*+^�ÌÍÜ@_`
ÌÍi�ª@_

`�
µ@*+^�¦èµ^@_`�
���i���*+^��\@]@i�S�jã��ä
P�"

��¢á*+p�X��������  
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¯ 3*+l}�iÚE¦è^@Æ� }~��+$���� 
 
Wd  §ê' ¨� 
´Wd  �©' ª
È,' «¸ 
�W  ïÈ' w� 
��Wd' ' ' ' ±�' f 
��*+� ¼r' 8'

o6cÎY�*+�' ' #' 9:���)!��� (�í�
j' r���)!���!�í� 
\@]@i ;' #Ö
<' ¤�
<' Ê2
¹�' =
¶�' r�
'

æß' >

Ó�' 2f� 
@l@i é?' 9'

*+i' ' ' ' ' º' �'

��¦}� @<' 8A 
 

a)� �� 
�¦�	
-��� ��%�ä¶·âã�^·¦èÜ@���¦èÜ@��í���
ÊËM²³

Ü@÷¦èE�Ì�²³Ü@�A �Í��¡��xÊËM��Ü@~�*+�=���� ÊËM²

³Ü@�	OH¤E�H¤%²³��Ð+ÐÓÈÊËM�Ó8D�%���
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�á�ã��»W1¼Ë�²³û�ü�%���
�Ì�²

³û�ü���� ��
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Tue Minh-Nhat Nguyen
º' é 
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-����ÌÔ?ÜèM�Bâ%�½¤%�ä.�
2�¤È(Í����óÐ��È
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%�¥���� �ºBC�3ãÈ
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*+��� �»
üã�Ð��
oBC�Ç;Ü
&ÇÈPµ%�Ìó¬�¤
o¹º�dû�¡J

-@,�á�èÈ��%d�¦èBC��ðE¢>��}¤%Øz����  
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�(¥�G¦§R	��£¤QZ[9!y>GBn�ab 
b*+��	
+	Ï�ÐÍëêl��dû�(S)-BINOL� 3�%
�YËË�t��1��n�
l��È�Ò,� �:1���j��ên�Õ
od�¦èBC (S)-1 �S-�
�BCÉ»�Ï�
�,Ï�� aza-Morita-Baylis-Hillman (aza-MBH)�Ì���$�¬Ç�óQzû�ü��G>���� 
éV
Ò<9	�Ï (2) � N-=�1�,Ï 3�� aza-MBH�Ì�=E���ü�
0 ®�	
BC 1
	
2� 3�� aza-MBH�Ìi��(R)-4��Ç 96%, 92% ee�[ì��%��
4�i�é
�Ì%
� 25 ®���%û��
4� 2��ë,�Õ aza-Michael/aldol�ÌÉz=��
¹ÜÚ 5�ò¬Ú��
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ë9 �:Ï¶�Ú 6É�Ç 60%, 88% ee���ã�ü��G>���K 1�  
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ên�Õd�¦èBCÉQzû��j�Ì���
aza-MBH �Ì%jó¦èN aza-Michael

�Ì��È�¡J
oë,�¹Ü�Ì�=E�� BC (S)-1�ÔÖ1ÊÜ1W=Ï (7) �71=�%
, R
Z�»�Ð1�dû� N-=�1�,Ï 8 ���Ì%BÍ���ü�
�¤�û��/�Ïë� 

Br

NHTs
OHC

(R)-4
96% yield, 92% ee

Br

NTs
OHC

aza-MBH reaction

aza-Micheal/aldol reaction

dehydration

(R)-4

H

NTs

Br
2 (3 eq) 3

2

(R)-6

Br

NTs
OHC

HO

OHC

ClCH2CH2Cl
MS 3A, 0-25 oC

+
ClCH2CH2Cl
MS 3A, 0 oC

cat. (S)-1

60% yield, 88% ee

5

cat. (S)-1 (20 mol %)(20 mol %)

OH
OH

N
N

(S)-1

K 1' ên�Õ
od�¦èBC�Í��¦èHë,�Õ�Ì 
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ÕL1ÊÖ7L<øMá�è
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ÎÑÏá�è�S-%�¥�� é��ÕL1ÊÖ7L<ø

Má�è	
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��®Y_VQZ[\xy7M2�[¯!(+Bn�X×¹ 
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K 2' ên�Õ
od�¦èBC�Í��¦èNë,�Õ�Ì'

Pd–SPRIX catalyst

14 15

up to 80% yield
up to 81% ee

(2)

OH

R

O R
p-benzoquinone

O O

O N N O

H H
R
R

R
R

R-SPRIX

Pd–SPRIX catalyst
CO

12 13

up to 89% yield
up to 88% ee (1)

p-benzoquinone
N

R
RNH

R
R

NH
O PG

N

O

O
PG

K 3' ên�Õ
od�¦èBC�Í��¦èNë,�Õ�Ì'

NN
S

Bu
Bu S

K 4' ÕL1ÊÖ7L<øMá�è 

�3�� X�#$ 
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RTase

GGG---GGG---GGG---GGG 5'
5'
3'

RNA template
5'

5'
3'

G
G
G

G
G
G

G
G
G

G
G
G

RNA quadruplex formation
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Chemomechanical coupling scheme of F1-ATPase
Left: The magnetic tweezers for elucidation of the chemomechanical coupling scheme of F1-ATPase. Right: The determined 
chemomechanical coupling scheme. The ATP-binding angle is defined as 0°. After rotation by 200o, the  subunit 
undergoes hydrolysis of bound ATP. Then, the subunit releases the produced ADP at 240 o and Pi at 320 o, respectively.
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Monitoring of ATP level during apoptosis at single cell level.
Apoptosis was induced by 1 �M actinomycin D to HeLa cells that expressed ATeam probe and was loaded with TMRE.  
Sequential images of YFP/CFP ratio (top, pseudo color) and TMRE fluorescence (bottom) of an apoptotic HeLa cell.  
Elapsed time (in minutes) after addition of ActD is shown to the top left of the cells.  Images were obtained at 37
bar = 20 �m
 

 
Comparison of ATP concentrations ([ATP]) between different cellular compartments.
Expression of ATeam in different cellular compartments.  Ratiometric pseudocolor images of ATeam expressed in 
cytoplasm, nucleus, and mitochondria.
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-°è¦-%��W4d�Nì�Y<=1

K 3 j ¶&�> ¶&��ÆF�Ëø
:�îÇmW�� 



― 92―

=>ê�dþA��'�W<���� 
 
Wd  
�' �f  
´Wd  �' ��
��' �� 
�W  ��' �� 
���W D' ff 
8�Wd ¹î' ! 
@l@i ��' ��
æ¼' �� 
��¦}� �º' 7� 
 

a)� �� 
½æþ�Î�+�WË�CÏ���û��$%
�HEOH�ÌBCA �Í��ÅèÊËM½æþ

�Î�+�WË�CÏ��c#�Bâ�n��
ÅèÊËM�Ì�²³î �S-������� �

ã���ì��$%Êu6ã�H¦B��dû�Î;M=EEÒ=E<1�L:7�����ÐM�S

-
þ�OHN�ÅèÊËM¶·ã?���Bâ���	:�=¿ÀE½�¡o-�EUV��/KLÎ
Ñ%Zû�*+�=����  
 

b)� % 
�

' æè -°G�¿À¬÷ ��ÞèÈ��	
¬� ��Ü@É����� ¬% ��ÉD�âã

���7ÏÜ%���°èÉi��
°è	J��¬¦è 6ð�áÏâI�4C��¬����ú;Ü
û�ü�É£�ã��� ��
Î;M=E	Ë{ËÐ-è^·�É�����¬�°è�å¤Ú��

�¬�å°èÉº»û�ü�É£�ã��� ���ÈÉ�
¬�å°è�ú�¬�°èÉi�û��

�	 1 XE#�´ã?�Ì����$
<1�L:7��� %��¬�°èi�c#�*%	
i���È��� �r	�\t*�ÎÛ=?/Ëë RF°èqL�þÍ<��H¦B� 250fs��Í�
�
¬�°è�i�c#�*%Êu%y¤���¥�� ��
°è�ÊÜ�¨�û�ü�%�ä


¬�°è%�ì¬�å°è�d�c#Éâ��%È��  

de¹V�®�XFW���X789������DE����

 
�

' ��»Ö	Ï��1Ü8�� ��Ü@H�c#�Î;M=E<1�L:7���%�ä*+�� 

��»Ö	Ï���1Ü8����n-ë�?Ïé�:;,WË=�7Ïò�8��H�-�neatë�?
Ï�°è�ÊÜ÷?Ö7Ï�ÊÜ�Í��45é�*;�� d���%�Ì�����,!	Ë�C

Ï%���
*;��45���%���:;,WË=�7Ïò�8c#�BCû�ü�%���
	

#$�^·L:?1?Ö7Ï�G>�� ë�?Ïé�^·L:?1?Ö7Ï�}�	
7 ps��� 
^·L:?1?Ö7Ï�=�»Ö1Ò,Ï��Ì?;k	
3.3×10

de¹V�®�XFW���X789
�ê?&<�q�+�)��WeyÜ'V_�<�����

��

11 dm3mol-1s-1��ä
ü�Ê	n�

�d�§?�Ì�?;k�ä�fY\�� �%^·L:?1?Ö7Ï� 74%	L:?1?Ö7Ï%
b��
�ä� 26%É°è�:;,WË=ò�8û�ü�Éâ���È�� 

��V���å®�Xb��\¼�de¹V�dßV:s'!á�����ab 
Ò=E<1�L:7�����$%
Î;M=EÎÛ=?/Ëë&%°èq�S-�=�� Î;M=

EUV-�ÎÛ=?/Ëë&%°èq%j��
°è�<1��-i�=�� °�ÅÉ 8 pC���
°
èq%���RF<1��ÍÉªîÏOH°�¬��¯°�
200 fs�°è�<1����ü�%�¥�
� °èq%����?�=�/	��ë���&�6BÜû�ü�%�ä
RF»,ÍøÏ��°$
âI
1.2 mm-mrad�¯»,ÍøÏ�
Î;M=Eã9Â°èÊËM�-i�=�
Î;M=EÎÛ=



― 93―

?/Ëë°èq%���ÊËM��þ,<��â��%�� Î;M=E°è�<1��ã�¬��¦

:��'±<1��Í��,!	Ë�CÏ�=�
Ò=E°è�<1��-i���ü�Éâ���È

�� '

'

�kð4 �scFd�����

�Ê^°èÊËME½�¡o-Í	:�=���S-Éz$�ã���Ü@³²Õ	:�=� ��

�Ìc#�
<1�L:7��� ���°èÊËM*-é�¦-¦C%�äýþ
���Ö	Ï¶�

Ú�	#$�û��ÌéHÚ���þ,<�
ê-i�#%���ê-i¬Ç���ã¦è0=�<�

é��89=Ï2-�ã¦è#$�º��â��%�� �%
C37<LÔËøË�ê��ÇÉ=Zû

�ü����ã¦è�Ûé�aË12-�â��%�� °è��/KLÎÑ	=Í8�¿ÏÕþ�Ð

<�9:Ë%�������BhÉã��ª��ÐM��� ¾å�ª¿À%���<øËÏÛ�%


Íâã�¢}�éH,�+�þ�OHN��f�@OH¦/���ú��Ü�Bâû�ü�%�ä


þ��WË1Ë�	:�=ýÐLÎW���Ì�#É®�%Zô����ü��â��%�� ¾åÜ

�z����Ù�Ú�ªÍ	:�=¿À��ªMõ�²³	¦è�è���VÉã������� 

ü��$
��0Ëé�ê-iÜ(PAG)¦/
����0Ë[â�þ�U�%���áÏÈ�Bâ�

üã��²³�¼�%�Èó�	È�È� �*+	þ���âîÏ��®¦/�*;�
þ�U�

%�����0Ëé�PAG�þ�¦/�Bâ�� '



― 94―

=>tu�	�»����� 
 
´Wd  '(' @ 
\@]@i ér' �¸
¶Ó' 	(
l' wÔ 
��¦}� ?,' �è 
 

a)� �� 
¡����¿À�¢k%	
¿À�@G#$
°èU��:î%£�ü�É���È������ 

b*+¦��	
Ù�ÂÈ��%þ���É½û��È�Â�@G#$��Zô%£���*+�z$

�r��� ã¦B�°èú¾û 
þ�ÊËM°èVÆ 
°è�»W1¼Ë.�¦- È��
Í

��
üã��@G#$
°èU��BC�
����Z��ýþ�*+�=Ìfî
��ã�£Ò�

¡����¿À��ð%Ï��*+÷
¡��@G#$BCA �S-È��=���� ��
+r

������¿À�@G#$�)*
���)*�û��¤�
¦è- @ 
�ÏÐ?19 È�%

��@G#$�,!	Ë�CÏ÷
�Ïëðñ%��°èU��BCÈ��=����  
 

b)� % 
�

' » øÕ�×1�ù�	
��ýÐ%���æè�d�É./÷½¾#$�ö;û���ÈHè�È

� ü�ýÐæè�d��²³û�ü�%�ä
�1<���	����È�þ�#$Ú���û�ü

�É¼���� éV�r	
���ùýÐ%Û�âã��+æèÉF8��)*�<L�øË��²

³û�ü�%�äþ��WË1=¦��[-¤%-iâI
kþ�ÔËøË#�J��ã%áF�

�¯�@þ�#$ÚÉ�����ü��G���� K!(a)	
Ú�/Ë�¦è�» øÕ�Ë%�ä
InP(001)���% 420

¸³´=>tu!�ê�tufÒ 

oC��ùâI�TlInGaAsN/TlInPÅè,Ñ#$��Ðâ"�h�
°è�	[110]î
Ï��j����� â��©ÉTlInGaAsN
C�©ÉTlInP�
\p�H%	â�ÈuÐÉº»û� 
åp�©%����ùîÏ%���K»%�ý#$ÉG�ã
°èVÆKÛ%	�ã%�Ìû�
��

�Éº»û� fî
üã�	 90o�È�[1-10]îÏ���	�	TlInGaAsN©	XfÈXÏ=L�=
��û�ü�Éî¹âã
�ý#$	(1-10)Ð�%dÉ���Ë=U�Û��dû�ü�Éâ���È
�� ãß¹UC"�	�K!(b)����»W1¼Ë¦�ÕX�¦- %�ä
TlInGaAsN ©	In

'

K!' (a)TlInGaAsN/TlInP Ð�Åè,Ñ#$��Ðâ"�h���°èVÆKÛ  (b)TlInGaAsN ©����ã�ãß¹UC"

�h °è�	��ã�[110]îÏ��j����� �ùîÏ%���K»È°�ýÉ
TlInGaAsN©%	Û����� '



― 95―

�ÍÖ���Ga�ÍÖ)*%=¦����ä
�ÜÀ%���
��Ï�lateral composition modulation
É��âã���ü�Éâ���È��[�� 8] ¯)�æèH=�(Í���Ë���:ÏKÕ�
��ù��1��%./Û�c#%á���	�=����
���ùýÐ%Û�âã��+æèÉF

8��)*É·}�Èä
[½./Ü%�ä<L�øËÉ�ùîÏ%Ê��Ì��ü�Éâ���È�

� �r
lateral composition modulation	ö���
Í��(kÉÜ��ã���É
��J�	��
ã� 10nmF���� üã%���
éV�r	JàÜ�²³û�ü�%�ä�r�A �	���
�È���´¢J�(~1nm)�lateral composition modulation#$������� ü�ü�	
III-V×¾
��» øÕ�×1�ù�%���JàÜ�=¦��²³û�ü�%�ä
�r��û�ü�ÉÅÆ�

��¯�@þ�#$Ú�¢kÉ¼����ü�½���� ��*+	
te^@*+GL�*+��

��eÞ\�~¿À*+Gé�*+��m��=�ã� �

�

' �7Ï£j%	./�Û�Éá���Ì�$
¿À���²³û���D�¶·#$�Ü%Zû�£

G���ü�ÉÑ�
¼ô��� ��	
Î��

h���%» øÕ�×1�ùâI�GaN%�7ÏD
����
��½¾#$�Fc°èú¾û %�äýþ

� K)	
 2MeV�»W1¼Ë� Au�7Ï�
7.35x10

_�<)*GaN7èé9+$|¦A�j 

15cm-2D���GaN��Ðâ"�h��� VÆ
XÏ=L�=�û��ä
A�E�½��©U#$ÉÛ
�âã���ü�É¦�� ã¦B�h	���°è

VÆ�É�ä
A���C	Ò�1Î��Eþ���
B
���D	�©ôb�Í�������ü�Éî¹�
�� C�)*%	�0�½��Ó%N2�+1ÉÐÅ%

º»û� ��Nl�Ò�1Î��E��)*	£j�

7ÏÉøËDÍ=(GaN)�æè��Í<7Ïû�ü�%
�äÛ�âã��%��
��ýÐ��ÔË:	�Í<

7Ïâã�æèÉýÐ%2-û�ü�%�äi���

��ì�ã� ü��$
\p�#$	�È�¼��É

�� �ü�
æèáF%Zû�o��°è�-�¦/

BC%�äýþ� �ÔË:ÏK8	Ë=�
Íû�ü

�%�ä
�µèOH� 300nm-1%~���o����

ü�É>r� K3	
A�Ñ�����C�����
)*����ã�)Ú¦/Zk��� ñ���$
¿

17�Õ#$�dû�GaN���æèH���á�k
���½���� ��ã��8�
��GaN�æèH
��%f«û�G% Ë<ÉG�ã
Ò�1Î��Eþ

���)*	¿17�Õ#$��Ó�#$�dû�ü

�Éî¹âã� ���
̄ ! Ë<�¯) Ë<�H

%���	º»�È�Ga-Ga�8%�� Ë<ÉG�
ã
��Å	��Nl�îÉÐóÈ���� ��


Ga-N�8%��¯! Ë<	��Nl�)Ú¦/Zk
�îÉ¯óÈ���� ����Ó%C�)*�	N2

�+1É>r��$
���GaæèÉi#� ü��
$
��Nl�Ò�1Î��Eþ���)*�	Ga-N
�8É$ÈóÈ����%Ga-Ga�8Éú%%È��
�ì�ã�[�� 14] ��*+	
}6<�ÎÑÍ<�
Ë�¿»�=6ï*+GW. J. Weber��
Y. Zhang��
�m��=�ã� � 

 
K)' �7ÏD� GaN ��Ðâ"�h���°èVÆ

KÛ VÆKÛ	� 80nm �ÊËM����ã��� 

VÆXÏ=L�=�ä©U#$�dû�ü�É¦�� 

A
C½Ò�1Î��Eþ���©
B
D½ôb�Í�

���©
E½GaN�� 

K3' ��ýÐ�Ñ�����Nl��������ã

�)Ú¦/Zk íª��	¿17�Õ#$ GaN�æè

H���á�k�ýû 



― 96―

=>	��¶���� 
 
´Wd' '''''''''+,' -.
�È' ��' §&�� 21� 9� 30�©'
Wd§¨�©'''''''�È' ����� 21� 10� 1�&'�� 22� 3� 31��'
��*+�''''' 'Æ«' Ø'

ÎY�Wd' '�×''-�'

��*+�' 'Æ�' X' §&�� 21� 9� 30�©'
\@]@i' '��' Ij
>�' n¸
';' �
éM' Ì<
�r' �î�¹�' s�
'

' ' '' ' ' '¶�' �Ô
ú�' (~'

��¦}�' 'gN' 7�è
��' �è§&�� 21� 9� 30�©'
'

�6����

Eàûëû��¤�µÕ789=>tu�)j�¶k)�	µ'

ðñ�þ�0Ð�Ò1�{�Ï¦��	
�r��1<�	G�ãÈ��ÌÈÓrÈ��É>�û�

þ�#$�Â��Â�
��¤A �Í��Bâû� Í��A 	®�Zk��%�Ìó¯fæ�

ðñ��ä
��Ï�úÉ¤<LÔËø�Oµ�æè3&���j �=Ì â�%
�É¤%��ã

�þ�#$�Bâ���Èó
¡JÈ���¢á¡�Èþ�#$�Â���¤%�ð�
þ��Â��

��Ëë���ó '

'��
ü��ÌÈþ�)*���Bâ��$%	�r�¯fæ�ðñ�-xEdóÉÑ¯��� �

»�¯fæ�ðñ�æ�
®�Zk�����	�¾U�%æ�ã�É
�É¤%Ðó���	^·

U�%Zôû� ���$
�����%��
��î ��-x��=Ì '

'

Ô6�%�

�JK��3
¦ï)��!�b�	tkb�-�q(_<�

Ù�Úé�
ã�²³	����89Á�%�������� Sié�	����)*%d�û��
���<ÎÛË0Ï��¯�âI���da�Â���£�ã��� �����
ã�n�É�8�

Ó8��(��
ã¬Ç--ÁÏøË�È�ü�É£�ã��� �����Ó8Ú	
uÖYÒ��Ì

�BÉü�20�HÈâã���É
½ó6�
�
É¤%�ã	Hû����ü�É½âã��M. L.
W. Thewalt et al, J. Appl. Phys. 101 (2007) 081724� 
�r	
��#$ÉCu4

�

���ü����¤%Bâ

�
�á�ã�Û�c#%��È½J�[ì� 

��Ó8ÚÛ��ì%	�����uÖÉZ[��

��ü��½�� ü�Ó8��áó�ÓåÈÎ

Û=1,WÍÁÏ����Ú¦Ò�K1��6âû
���	é��ü�È� ü�¦Ò��#�6â

û��$
Í���ÎÛ�Ï�Ý[��ì
�ã

É�É�¦Ò��óf«û�ü��H$�½��

f89�Ë�ÑÏK�5] '

���s!ï'X�� !&U-ª��7èé9

Èö G×���q(_<�

a¿�Æ�Â	9ÙÐÚ#$�¢��Ù�Ú�

Ù�%Ðó���ÐÛÉ�� ü�Æ	°èËµ

è=�(ÍÉ&ó
Ì�óÕ×�ÒÉëË8âã

Fig. 1, Complicated isotope shifts of PL 
1014-meV line discovered by Thewalt. 



― 97―

ãGã�o2%_Ô

a¿��=K�)*����$
ü�îÐ���Â��%\�È�(É��� ��ü�=K%�ä


ï=	ã��ú;���ü�Éâ��%âã
�ãÏìã���´����	ü�ï=%Ç��=âã

� �r	ü�ÐË0��ÉK1Ë8�m�*+�z$
6��Ì÷óü�ï=%Ç�ã��´��É

-Gâã�%i���� üã	������Â���Ò89ËÖ��
��� '

�¢á´��É�:âã���[2] �7% =�>-}���ã���´��É-

Gâã£�âã��� �����ã�=É�Ì�Ì#$��������=o2É�����È�R

÷���õ%	B����ì�ã��È� �ü��a¿�%Z��	=K��Ì��¤È��Éôõ

�������� �r	
ü�´�����û�å%��a¿��=K�����)*û�ü���

>-���K2� '

â�%ü�*+���È}	
ã��ú;Èï=�Í������
 =�>-}�����	���

��ãÈ���
kr���¤È�#Éâ��%âã� ��
=o2%Z��	
ï=	´��o2

%i��
=o2�·ü���È���Ìü�Éâ��%âã� üã	9ÙÐÚ#$�U��´��

É�ã�ü��$÷�
´����#Bâ%\�óÝ[û�[1] '
�%
#$�U����
���Ì%Ù�Ú���~%o2û�����Ì��¤È�õ%��
�

ã	9ÙÐÚ#$����
ûÈ��9ÙÐÚ#$�U�ÈÉ�
á�k��j¤%�ì�ü�É��

�����¢áü��â��%�� '

�É�	
´��o2û�å%
ª«�� 

�º�%ó�ãÉ�G�G��âã��ä
�

ã	=o2É·�������|��ì�ã

��� ����É�	=o2	·���È�

���� �ã%�Z���
ª«�� �º

�%ó�ãÉi#��	È����r	�Ï

ë#$�� �º��¼å%ýþ
��ì��

#$É�j¤%�����
�Ïë�'Éä

�×YÕW^à�Éf+��'}�¢á�8	
¼×

Í8�� �Ü%ó�ãÉi#�ü��G�

����K 3� �ãÉª«�ó�ã�ý�·ü
ûü��½�� ü��Ì%
�É�·���

������ù�Ì�ó6â���ü��½

�� '

'

Fig. 3, Kink structure in the pressure dependence 
of resistiviy of -boron 

Fig. 2, Prediction of phase diagram of boron; (a) by the present author, (b) by Oganov (Nature, 
457 (2009) 863). 



― 98―

 
 

 (2010.1.  )  (2010.3.  ) 

 

a)  

 

b)  
 

n p

n

[ 3, 8, 10]( )

n FET

  



― 99―

LUMO
FET

 1,3,5 
[ 1]( )

3
FET FET

P
FET

2
ITO

 

[ 5]( )

1

STM

5  10–4 G0  



― 100―

`_�=>×z>�W'����

Wd  È8' £9

´Wd  æ�' ;<
ßà' :�

�W  �é' =
Æ�' Ç��� 22� 1� 14����
��Wd >' >�Ï

���W >' ?@

��*+� �,' §P
 ,' §r
ã¼' G¸

*+�  !' 7:

\@]@i H¼' -j
¹º' "
í�' f{
ù£' fP
Èà' �î
¢' #1
«È' 1


×�' :c
��' n{
$�' f%
é,' 1t

@l@i ��' ¨�

��¦}� �º' «�è
�¼' v7è

a)� ��

���K1Ë8�	
“ûéã���¿ÀE����E��ÐM”�¢�%Ï���
xÐ��Éý��
�¿ÀE�����^@~x��7¦è�����^@~��È*+vw����� 	Ë{Ë�Í�

�æè©²³¿À��ðE8�%�ä
n�	����È�#$÷���¢á�ÂE¿À�cª¤%¢

ä��
�ã�“4°ÁÏEüÕÔ��”Y�-xâI�ü�
øù89Ë+ú¾û%�ä DNA È�
ýÐ�%�� 1¦è�	���¦-�¦è0Ü !	Ë�CÏ�=�
��7¦è����÷¡��
��7ÖÍ8�S-Y�xSû�ü��=���� ��
XÏ !ËøË�
Í���Â���#$

�Ü÷°èU��)*û�ðñ^@���È*+vw����� 

�È*+vw���	

	Ë{Ë89Á�%����ý�cªµè:�þ�#$�¢�
�SPM %
�� DNA ����7¦è�þ��»Ï�Eþ�Ð<�9:Ë
���7ÖÍ8�S-
DNA �Í
����7¦è�����S-
É���ã� 

b)� %

' � 1nm �°½H���¢áþ�°½�Í��
DNA �#�û�ìê
n�¦è 1 ð�°½H%	â�
Jã�°J�*;���ü�
3 á�
ìên�¦è%����È�°JÊ�½ûü��-G�
°Jð*%�

äìên�¦è�+§� 1 ¦è3��Ò®���ü������ �A
 	
ÒÔ�?8Ü6�6ï
i*+GÉz$� 1000ë1D�M�ËW
Ï����û��rÊ^ DNA �ËWÏË���æ�����:âã
��ä
�*+	Êu%y¤�ü���æ����%�¥�� S-�

�A 	
üã��� DNA �ËWÏË�	ùó�È�=>æ��¢
���ä
7Ë�ËÔ�ëÞµ
ÉîÈ¾¿Àù
¿Ñ1��´ã?=

ùÈ����û�´ã?EÙÃÒE¯X�= DNA �ËWÏËY�Ì
ÍÉ�:âã� Ã�� 18Ä

�V<Ü��789¥����Í�

�

[½F8¤%Û�âã� 10nm�F��êÜ�þ�Î�h(MgO)�Í��ËÐ9þ�Î�h#$Ú�
Û��
�rÅÆ�������êÜ�¿À(NiO, Co

&'('?�lX789	�j(+)�³´=>tu!�K

3O4�) � 1�@þ�#$Ü%�¥�� \±É*
�tâÈ�in-situ ��jû�ü�%�ä½$��ÂÈËÐ9uÐ�Û�û�ü�%�¥�� �%

Ù�B��*; �Í��ü�%�ä
(kâã�MgO/NiOËÐ9þ�Î�h#$Ú��Â¤È���



― 101―

#�â��%�� 

' f¦è�Ë<»Ï�ÏKû��$�DNA¦è�ÌóÇ;î �ñ[%S-
û�ü�%�ä
7Sn��dû�ù��7�Î�Ë:�M13�¢Gã�¿�
1��DNA�ðr�t<	7Öë�øùÕ=ÏW1ú¾û%�ä¼"Ü�

n�Ò®û�ü�%Êu�H$��r	�¥�� ����
KÒÜÏn�

�d�@GU�®�¼"ÜE¦-:�0Í ÏK%�¥�
��ã�KÒ

ÜÏ�áF<øÏÉ
�Ëø�Ï<%&'âã���n�áFo���KÒ

ÜÏ�áF<øÏ�Bºf«û�ü��â��%�� 7Sn��ù��7�
DNAÉ
STM%���3¦è�Ë<»Ï�ÏK¼����ü��Êu�H$
����� Ã�� 29Ä

�SPM789DNA�ú���'zê<�<c

���{�Ó�+ÜÝVÞ'z�üý¥þ²V

' ðr�¦èÉ[½./¤%�8��¦è%��Ü!ËL

1WÍ=ÎË<�#5�$A��*+�xS����û °

è2-øÏ<<Â÷ÐìSÚÉú;ÈêÜE0@���dû

�}%���
d�¦èÉ�rdû�°è¤@»��i��

�¦èH�°è=ÏW�ÏK÷aÍ ÏK�
Í����

���Û��� °è��øÏ<<Â�=<9M(÷Mn12

ìSÚ	êÜ0@é��¢á��
«Ê���½û3f¦è

�����èì�û DNA�Í��
�=<9M(�áF
�
Ðk�«Ê����ÉWÍ=ÎË<U%����îÇm

W�����¢�%�¥�� 

�

�1+ÂZ�¡µ�<�ËÜÏK��$�þ���7ÁÏËS-*

+�xS����û WÂ�Ù��¤���²³��� Poly(vinyl 
alcohol) (PVA)� ultraviolet-nanoimprint lithography (UV-NIL)�»�þ��
Ï8�Ï=é,�1+Â������,�¹¢%6�B8û��£�ã
��� tethered lipid bilayer raft membranes� PVAþ�¿;1�é�Ç;
Üû�ü�%�¥�� 

Â����FdV�=>�&_

MgO/NiOËÐ9þ�Î�h#$Ú�TEMh Ù�B %�� MgO/NiO þ�Î�h�ª«Ç�;1
©!��º�



― 102―

xy�êÜ��'=>���� 
 
Wd  ú�' �f�¨�� 
 

a)� �� 
�*+¦��	
te^@þ�Ð<�9:ËÁÏøËÉdû�0�<9Eþ��ª��$��$��

A�
Í��
¹ºE»W1¼Ëõw�Bö%¤ïáã%´��¿ÀE� Ï=9Ü<�¿ÀEã¬Ç

ò°��¿ÀÈ����*+�=���� ��	�%
=�9:?1YZÚ��Ì¡��Åè�Â

%£���*+�=��  
 

b)� % 

�V
�W:���!���)jf=�

°è�¢á� Ï�Ï��[v�
Íû�� Ï=9Ü<�%���	
��%� Ï�²³û�

�É�A�é���� x� ÏaË1¬�~�¢Gã���	°�%��� ÏJ�i��¼�%û

��������¤%ÂÃâã
2004�%��º»É��âã�Fr
\�È£��F$��� â�
% 2007 �%	
�Âé�&°èÁ�¢á�=½�@¤È�Â%���
�1<%	YZÚ�ÉýÐ%
Ò�N�� ÏJÉº»û��ÌÈ�ÂÉ����	È�����¤%)*âã
���ÌÈ�Â	

x=�9:?1YZÚ~�Øò��ã� ÌÍ�}��	
��Ò�N�� ÏJ�����%ÌÍ

��ãG
´�»W1¼ËÕ�� Ï=9Ü<�É�����¼��É�� 

üü!í)��H%
�7%Bi1-xSbx
Bi2Se3
Bi2Te3É=�9:?1YZÚ���ü�Éâ��%È

ä
�»
��¡��Åè @¤U��BâÉ����@%�����ÈÐË0%È���� �r	

Bi1-xSbx

�V
�W:���!7èé9X%<¯°�

�ã9Â3���(k�
��� Ï÷½ýÐU�%·Hû�ÅèQ-¬��*%H$��

¥�� 

�Á���Bâ*+�7=��
=�9:?1YZÚ%��� Ï=9Ü<��èS-��$���

*+�=���ä
�»
=�9:?1YZÚýÐ%º»û���ì�ã���Ò�N�� ÏJ�»

�=>������� é�	
=�9:?1YZÚBi1-xSbx

 

��%&'�� Ï°½�Û��
�

 Ï�1+¬�%���ýÐ� Ï÷½�=>û������Ü(�=�� ü�������>K�

M§�K%½û 

' '
=�9:?1YZÚDW(&)V×)ýÐ�� ÏJ�� Ï�1+¬�%���=>û�������>K�Ü(9'



― 103―

 

=>���X×¹���

Wd  ²³' 3 
 

' �É�ð*�A�z�%���
þ�Ð<�9:*+¦�%���\Å��É�ËøÉý�âãáá

�� ���ÈÉ�
*+p�Í¬cH�o�p�� �æu%�ä
���ÌÈ\Å�Ëø��^@

¤
ª@¤%$���£Ò�A-�¬Ç¤%/>û�ü�	Æ�� ü�õw�BöÈ��¸°û��

$%
�*+l}�	ÓrÈØ�÷��Ò1ç�èM�¤��\Å�Ëø��cH%���$÷�\

�È£Ò�/>È��Ø;û�A �S-�=���� ��	
U�%ý�j�\JKÜÅè�É

%����ËøØ;A �S-%�ä.�� Åè�ÉÉ���ûU�®=F��É*;��	
�

�þé���¤Ô?ÜèM%���Ù:;���Ì�Â�#�ûü�É¦����� ���
�7%

	�É*;V)�Mõ÷ô*%�ä
�ùÈU�®=F��*;���
-(=�û�ÅÆ���ü

�ÉÐ� �*+�	�r#�âã�þ�Ù:;��\���
Í�
\JK�áÓåÈÅè�É�

�É���ûÃ�¦/��É�ã�\Ø;�����89�Ë{1¦/ �S-*+�z$� �

���
\JKÈ�É����ãÉØ;�=Ì¼���â��%�� '

���

 
\JKÈã�@OH%���Ã�¦/�\:�\Ø;�Zô 

 
S-��89�Ë{1¦/ ��r�Ã�¦/ �É�� 

 



― 104―

=>°�nZq`_X���� 
 
Wd  ��' �=' �¨�� 
 

a)� �� 
0�<9Eþ��ª�A�¤�
ÐÜ¶�åk÷¢ji�Õåk� 1åf	�1�ã°��?%

=>E�;û������S-���� ��
ÐÜ¶��fH�È�ÐÜO>=LÏ��ËøËøÏ

<<Â�,��!åf	�1��?%=>û�0�<9�����S-����  
 

b)� % 

��G°±k���b*k	
«É�Ü®[��¡¢ É¯���Ùp��%±%i��$� �%

��
Ók�«i�ÂÉ¬�È�ÐÜ¶�b*kÉÞè��%>����äÞè���õw�È���

� b*k�°±%�û��?�áB�ÈµÜpî�=Ì��
¶�k�ß+E�?È=> �S-É

y�ã��ä
�vw�	üã���û������S-�=���� 

�¡ºåj��¹��±�¬Å�¯°Q¾�G_z��=>q`_X�ab 

b*k�,-¦��� 102�¦��
�r�ÃÄ �Í�
°S��
!Ü¶��
2Ü¶��
Ð
Ü¶���MDRP�%¦§�� �%
¡J%�{�Ï��0�<9JL�Í���Ó�¦§�=�

ÃÄ �������� ����
ÃÄ �0�<9JL�Í��¡JA �Bº�#¦§��É�

�ã�ü�Éâ���È���K!� �%
ÃÄ �	ú;% 18�H�û��%��
¡J �	 3
�H�ú;É¼���ä
ú;�H�\²È¢Í%�¥��  
 

 

b*k�ÐÜ¶��ó�û�æH�fá%
ÓrÈµÜ�kÚo%�½¤%O>û�ÐÜO>=LÏ

��ËøË�-�.zÉ���ã� �vw�	
ÐÜO>=LÏ��ËøË�`aÜS-%
Íû�

�$�O>,��?ð*�����S-�=����  

�¡º�°VF<X
'Y'�jQ�±Éô¬Å�7µ¶S9G_z��=>q`_X�ab 

ÐÜO>=LÏ��ËøË�ô.��\Ák%
b*k�ÐÜO>=LÏ��ËøË���

MexAB-OprM���MexXY-OprM��ÐM�-�âI�Æ�#5�� ü�\Ák%-�û�µ-Ú
L<=��Ë,%�äF-!�Î17	Á�Ï%¦Bâã��Â
FDG�Fluorescein-µ -D- 
galactopyranoside��O>�Â���Í�
0�<9JLN�b*k�ÐÜO>=LÏ��ËøË,�
� 20¦#�¢�H�=>û������S-���K)�  
 
 

µÜ%�û�[ä¶�k���¢ji�Õåk�persister�	
�%�ìk�	#$�û��æk�
�����G/¹��±�¬Å�¯°Q¾�G_z��=>q`_X�ab 

 
K 1"0�<9JL%��b*kÐÜ¶���MDRP���?=> 



― 105―

õw�È���� �vw�	
b*k� persister >�Ç���¤£G������%
persister
��?%=>û������S-����  
b*k�ÃÄ����PAO1 �
¶��Ä�ä� 100 Pã�°�?1�Ü��Ï�p�����


¡/ÆF�(k��persister�>�Ç�ýþ���
��� 1000¦� 1���� �ü�
104~105

 

ð	�1�åk�ðr%Ò®�áá7F�ù�H¯°��persister�¬Ç¤%=>û�0�<9Ö×
Ï�Ë�����S-�=���K 3�  

 

 
K)"0�<9JL%��b*kÐÜO>=

LÏ��ËøË,���?È=> 

 
K3"0�<9Ö×Ï�Ë������b*

k�7FEù�H¯° 



― 106―

=>�X×¹	µ�� 
 
8�´Wd l,' ~{��� 21� 7� 1���� 21� 9� 30�� 
 

a)� �� 
�r�6��*+%�ãG
¬��ÕÚYH2�	
(i) °è°0:l°
°è2-0:l2-

É��¤%�ï�����$%
aË1ôkÉ½�%¹âóÈ�ü�
(ii) aË1ôk1H�°±ª«

Çý�H%:�=ZZôÉ�ïû�ü�È�ÉG>âã��� ��É��
���9Â�ã$��E

ª«�¯óûãG
â�%¹âÈ12ÊÉ�:��� aË1��É,9��Ì�æÈUV	
éé

� Ï=9Ü<�È�þ�Ð<�9:Ë¦�Y�ÌÍÉ�ì�ã� Y	�r
�<Íø �����
��É
øËDÍ=(k����
ã�É¾j�
�ãÉ��é���9Â%���:º����¼�

�É�ì�ã� fî
°èÊËM�EB� �	3j��ããÖ×Ï<É��Ö�������Í
�����
�<Íø %�þ�
ã��¾j��DÉ$È���ì�ã� �*+�	
EB %��
Y����Ók����
��
Y��¬�½�±p��Ók�����=�
YH2���9Â��óû

�æH�é�á���êÜ�Y2O3

 

É�k$89Á����������ÌÈ�����i�û���

%á��ýù��  

b)� % 
' 3á�dÍÈ£GÉ��ã�½ (1) EB��%���(k��Y3�(� 500 nm)�´¯ß4j�X�V
Æ<øËÏ%	
âîÈ��Y2O3%��VÆ�	*âãÈ���É
¬�½�±p����é%	


Y2O3%5~���VÆ<øËÏÉ[�ÈÉ��âî%*âã� ü�ü���
Y2O3	
Y����
�ä¬����é�¬�½�±p�é%
�%, ���Ì%Éã�B�i��÷û�ü�É¦���6 
(2) Y�¬�Ü%��fcc�YH2=�i�Ép�% 270®Ep��H 15¦��¼����ü�Éî¹â
ã�;  (3) Y3��7�VÆ<øËÏ	
�%(102)��103��VÆ&É\���8(A)��ãÉ=�
¤%¹â��8(B)�)á�ø�8%¦§������%
¬�½�±p�%Z��	
A�îÉB%�
þ�
��È���i�û�êÜ�Y2O3É$È������ûêÏÉ��ü�É¦��� ��
��

é%
Z�¦��*+pE\@]i���%
x�~�¬�á�OH%���°±���#���²³

�Y�H�Ü8�É½û��È�����~�w��Á,þË�=��É
dyÈXÔÏ=EE���
���  



― 107―

=>�X×¹	µ�� 
 
ÎY�´Wd ��' /��� 21� 10� 1�í�� 21� 12� 31�� 
 

a)� �� 
�*+¦��	�XÏ !ËøÊ:CÏ�Ô�ÑÒp�%Zû�*+�����"�%�N"û?Ô

L���Áç�h�BC��ÞÍhhp��*+�=����" 
 

b)� % 

' ����	�Áç� 3�@#$�Õ@û��$%�
N"û?ÔLÈ������-hh���Î	ËM

hhH��Ìò��=Ìî �ÂÃû�"Ókhh

�� 3 �@#$�Õ@û��$%	�hhH��Ì
�ö;û�ü�É�����"n��hh��$�

�@}=> �Ðó	hhN�°8�Ü�ú%Èð

G�=>û��$�ÁçÈ��hh%���	�Q

ìGê	Ë�CÏ�·ü���GÈ����#$�

	ÒZôÈ�G%�@}�=>����Ì"�ü��

ÂÃ �	�Áçhh%������Áç�#$�

Õ@%B��9l¦�&ý����9����@}

�=>û�î �ÂÃû�"�%����ÌÈ�@

}%B���@Å����Ìò� �ÂÃû�"�

����hh�Í���É%�ä�ÂÃ �d¬��½û" 

�æ�� 3³´�´�\¼��É¢�»���nøé 

 

' ����	�N"û?

ÔLÈ������Á

çÈ��-hh����

� 3�@ÛU�Õ@û�
î �ÂÃû�"N"û

?ÔL	���2-�	

®%ð*û�ü�ÉÆ

��ü�÷�?ÔL�2

-%���*���2

-��ä�Dâ����

Üû�ü�����Ìò

��Í$��� 3�@#$�Õ@	½$�Æ��"ÂÃ �	����Áç�#$Õ@%B���@}
�=>����Ìò� %�ä��ã� 2hhH��Ì���N"û�h�d�£Ò�
Í��M�Ì
�µ¶�=Ì"�������Ì�Í���?ÔL�2-o��Í��%�2hh����� 3�@Õ
@�=����ã�Õ@ÛU�áÈÏ8�I�ü����ä\�ÈÁç�ÛU�Õ@û�"�hh�Í

���É%�ä�ÂÃ �d¬��½û" 

��É¢:�Fº»ÉÊ�æ�� 3³´~¤��´ 

K!' Va%_�@%���Ìò�'

'

K)' Õ@ÛU�8���'



― 108―

=>�X×¹	µ�� 
 
8�´Wd éÈæ' �' ��� 22� 1� 1�í�� 22� 3� 31��
 

a)� �� 
êÜ�þ�´#$�(k89Á����Ò8�WË�CÏ%Zû�*+

'

b)� % 
Eþ�#$þ��»	<=9Ü<�ÌÍ%Zû�*+½�é*+���e�%�ä
�é*�dû�ê

Ü�¿À�þ�ßÍ<�(k�A
	Ë{ËÒ+	Ë�CÏ �Í���©Ú�æè©²³�A
þ

� LËËÐ9#$¦��A�æ8%�ä
�Ê^´ã¬Ç��°�Y�ÌÍÉdy���ü��G

>�� 

Ex» øÕ�×1Al°½�Í��>Á°3ÍýÐ¸�����S-E�ÍÜ~�w��@NBC�=�
� ���22�2�23��:�' 13½30-15½00�'

�



― 109―

=>q`_X»�� !�� 
 
ÎY�o6c*+� Md.Altab HOSSAIN��� 21� 6� 1�í�� 21� 7� 31�� 
 

a)� �� 
�*+¦��	�XÏ !ËøÊ:CÏ�Ô�ÑÒp�%Zû�*+�����"�%��=�hB

C%��ðc¹��A%Zû�*+�=����" 
 

b)� % 

' ROC'�	�!� 1¹�÷�;�Ú=>�� 2<L�Ò®õw%����D8%�û�S�jã«
Ê��ÜâI����;��Ç�;��Ç�=	Ëë7Î�½û'����"����	�UV�Ü�

8�%Z���¶èò��D8%����S�jã(=>)«Ê�¶è%Ì#�BÌ¤%²³û
�A �ÂÃû�"ROC'�6BÜ�}%�Ìó��D8�¶è� 2�@OH%���«Ê'�
TÉ�ùÚ�S�jãÇ%�û�;���;��Ç�AMäÇ�����;�âã�MäÃá��Ê�

�f«û�ü��½û"�,!	Ë�CÏ�Ëø:���Ëø�Í���É%�ä��%;��Ç�;

��Ç���ã�fî�P�MäÇÉ¹â���%����ÂÃA Éd¬���ü��î¹��" 

�ROC"åîÙ+�\¼�#$�øù)��7�S9Ùn|%&OP 

 

'

K!' �@H��� ÂÅ%� &vu'�'

K)' MäÃá��Ê�'

K5' ÂÃA %�ä6BÜâã� &vu'�'

'

K3' MäÃá)*Y�0Í ÏK'



― 110―

=>q`_X»�� !���  
 
8�´Wd ABDEL-MOLA  Mohamed Almokhtar��� 21� 10� 1�í�� 22� 1� 5�� 
 

a)� �� 
'�Åè,Ñ©
Ù'�ÙÉ©��È� 2�Åè,Ñ#$	� Ï=9Ü<�����
� Ï�º

�ÎÛ=Ü<�����%�����#$�������� �%&'�Ù�Ú GaGdN �Ù'�Ù�
Ú AlGaN��È� GaGdN/AlGaN� 2�Åè,Ñ#$�¦è�» øÕ��MBE� %�ä(k�
�
ã%���
#$¤%&
'±¤%&È��%-@¤%&�=�
Ù'�©�t��� Ï=ÏW�Ï

K����ã%��-@��
'Ü���â��%û�ü���¤���*+�=Ì  
 

b)� % 
' MBE �(k�� GaGdN/AlGaN� 2�Åè,Ñ#$	æèH ú¾û�AFM�:� X�VÆ*;
����È����ËÐ9uÐ�¢áü�É¦��� ü�#$�'Ü���ýþ���
�%F��

Õ!�Ë%�¢áü�É¦��� �%
'�éÎÛ=1,WÍÁÏ�*;�=�
Åè,Ñ���

--Éî¹âã� GaGdNÅè,Ñ��--�	Íë�Î=É GaNÅè,Ñ��þ
� 30P\��ü
�É���� ü�\�È	Íë�Î=	Gd�¨�%������ä
GaGdN/AlGaN´µè#$��

ê\,Ë0Ï¦ÒÉ-Gâã� ��
'±�ËL9Ï�º»�½Jû���É��ã�  



― 111―

=>×z>�W'ã'nZ�� 
 
ÎY�o6c*+� Lee Chil Woo��� 21� 5� 7�í5� 31�� 
 

a)� �� 
�*+¦��	�XÏ !ËøÊ:CÏ�Ô�ÑÒp�%Zû�*+�����"�%�£¤��Ð

M��$�"��ÏøL<�CÏ%Zû�*+�=����" 
 

b)� % 

' ����	, "<pñ�Õ�:ø1»ÏøÐ�ÏÔÏ=�Í���$���ð��7ÏL�Ïð*�, 
��ð�� CGÕ×L<øY��û�A �ÂÃû�. �����h��� %���1»Í=hhF
�/>û��$�<90ÕËÍþ�:�Dâ�Í¬�=L�#�âã�7ÏL�Ï��ð*©���ð

û�"�%, ��ã��1»Í=hhF��, ÚÕ÷âù��ÌÈ��-(�	ñïÈã¤�@�, �²
÷=�Qä²��ÌÈ��-(%Z��-¤�@�ð*û�. fî����#$ÓrÈ��ð��¢á
CG Õ×L<ø�ÚÕ�-(%Zû�<LÔËø��Ë�CÏÕ×8Ö×��Í��/>�, ��<L
ÔËø%��8��1»Í=�(����ã����ÃÄ��1����Â���ó"6é%�ÃÄ�

�1�+	Ïë��"<p���ð��ò�û��$%�ÃÄ��1��/>����ð����ò�

�Û��7ÏL�Ïð*����ð��Mõ�6¹%û��Ì%��(+	ÏëÇ)�Ø;û�"�É�
	\JK���Ëø�Ë� 100 c%�û���ð�BC�=�, CG Õ×L<øY��ð�É��âã
�ü��î¹��. 

�É()*+GqWY�ê<Y×_<�<V�\¼��<F_<½Ä,jµ¶ 

 

K (' =Qä�¦/'

'

K >' MäÃá��Ê�'
'

K 0' >þ8��¦/'



― 112―

=>×z>�W'ã'nZ�� 
 
8�Wd �' �l' ��� 21� 7� 1�í�� 21� 8� 10�� 
 

a)� �� 
¢}�éHÚ���}�N%^·û�ü��â�%ã,�È�ÌéHÚ�i�û�ü�É��� �

*+�	L:?1ÒÜ7Ï�-^·û�ü��ÒÍ8
1°è2-�½û¦èÆ�#5�=��  
 

b)� % 
�

°èS��%�ã
�ÌéHÚ���L:?1ÒÜ7Ï�ÝÞ¤%^·û�ü�É¼�È¦èÆ��

�
þÎø1:�,ë§NDI©� 9Ô�Í=�,ë§PI©��Ï?Ë����Ï,Ï�t���8��¦
è��ð�� ü�¦è%���	
NDI�BÌÉ°èS��Éãó
��
530 nmò�%�@¤È�
��dû�ü���
NDIL:?1ÒÜ7Ï�ÝÞ^·É¼���� ��
°è2-���i�É)
Èâã� PIL:?1ÒÜ7Ï	 720 nm%�@¤È���dû�ü���
���Ìc#�c~��%
�ä	¼���� ü��ÌÈ��ÒÍë¦è�8���¤���
��
þÎø	ÏÐ=L?1ß

ÏêÒ¬��Ò1Õ1Ü
�Ïè:Ò,Ï���8
Ò1Õ1Ü�� 9Ô�Í=êÒ¬����8�

=Ìü�%�ä
�¤�û���ÒÍë¦è�8�û�ü�%�¥�� '

}~FW:��à�<���¢²�

'

 



― 113―

=>×z>�W'ã'nZ�� 
 
8�Wd David G. WHITTEN' ��� 21� 9� 7�í�� 21� 10� 8�� 
 

a)� �� 
3f¦èF-¦- 	
m¤ã¦è�*+%���d ÈA ��� �r�ÒßÚë9k�¦è�

�Ìð* ��þ
m¤ã¦è�-@¤���#$¤���
Xf¦/�»�*û�ü�É��� 

�r	
ã��H���OH¦B��dû�3f¦èú¾¦-��ÐM�#5�
7�çÎ;Ü	Ï»

Ö	Ï¦è
��ó	�ã��IFÚ%á���3f¦èF-	�=��  
 

b)� %�  

' ù��F-ú¾û%��7�çÎ;Ü	Ï»Ö	Ï¦è�3f¦èF-	�Ü�� 	ÜÀ	


?�ËÚL��%
7�çÎ;Ü	Ï»Ö	Ï�Ôø�Ë145�� ÏXË=û�ü��(��� 

405 nm�	Ë{ËD�%�ä
7�çÎ;Ü	Ï»Ö	Ï¦è���3f¦èF-É	âã� F-
�}	--�âd��
��Ï�+�ÏÕÏK���½�
��
ÐÅÚ�)ÅÚ���3ÅÚ�%�

�����
!����!û�ü�É���� ü�����
7�çÎ;Ü	Ï»Ö	Ï¦è�-^

·%���¦èN»W1¼Ë2-É·üä
��
-�Ì%���i���i���<9�ÎÛÒ�ê

ÜÚ�ÉF-c-l����������ü�É½Jâã� fî
7�çÎ;Ü	Ï»Ö	Ï	
¬

45é�	IFÚ�Û�û�ü�É£�ã��� �Á��Ó�A �(���ÜÀ%á��F-	

�=���ü�
f����!c#�½û¦è��j¤È�!c#�½û¦è�Éº»û�ü�É��

���K!� üã	
¦è�D8U�%�ä
¦èN»W1¼Ë2-c#���F-c-c#É�È

����ü�%·H������ì�ã� 

���-deà&<ê?&<�úû������ 

üã���É%�ì
éé
�H¦BF-ú¾¦- %��	�=�
7�çÎ;Ü	Ï»Ö	Ï

¦è�-�Ì��þ,<�%á���¼å�â��%û�);��� �%
F-=Z¦-*;�ÒÏ

Ö�ÏÖÏK*;�.�8�I�ü�%�ä
ÒÜ7Ï�ã¦è�%Û���7�çÎ;Ü	Ï»Ö	

Ï¦è JD8Ú�3f¦èF-	%�ä
D8Ú��è
a�=�D�==�(Í
»W1¼Ë2
-c#%á��â��%û�ü�É�����:âã�  

0 5 10 15 20

0

500

1000

1500

2000

2500

In
te

ns
ity

 / 
a.

u.

Time / s
K!' �[�7�çÎ;Ü	Ï»Ö	ÏIFÚ%á��*âã�3f¦èF-h"^·¸ù

	
Nhs'^�"�D�3f¦èF-&��H�Ü"¦è%����!c#É�È�" 

5 m

A B 



― 114―

=>×z>�W'ã'nZ�� 
 
o6c8�Wd ´µY��� 21� 10� 13�í�� 22� 1� 13�� 
 

a)� �� 
b*+¦��	
´��¶NR)�j�?
íÝ����9:]·¸��¶NR)�j�?¹ºtì����

�A�æ8û�ü�%�ä
Ù�Ú�����ã��Ü�¯X�=Ü���û*+�=�� ¹º*�

S-��iêêÜ �´��¶NR)�? 4 &tìK»)#§5ýA�¹º*�S-��uàvgc�´��
¶NR)�?à5�,¼� InGaZnO (IGZO) yzA�}��Qm½m,����¾Ý����,¿#~�AÀ
Á�?4

 

b)� % 

' ·¸��¶NR)�?��� Â-gcNO3ÃÄ--gcÅ<}�j�SiO
�²ÛÝV¦îbj����.((+h'V(+P789¬j�+ 

2

 

/SiU^< 120 , ÂNH

a�?4T���,îv��<}�j�ÆÇó%AjK»)#§5ý<oaåNO3456��,Ä--gz<

}�?K»)#§5ý,æÈ¿#<²³W3ÉëNO34

' ·¸��¶NR)�?BC,���MÊËÌcÃuàvgcÅ<}�j����¾Ý�,MÊ<ËÌ��æ

È¿#<~�l�3���¼i?4ÆÇó%Aj�I�?à5�,¼�InGaZnO (IGZO) yz<�óÍó%A
j¶ÂNuàvg���ÎtAÏÐW3Ñ¨<¼��='�èéf<='�>Ì£ëc<}�j²³�?4

Q,�Ì�uàvgcAhij='�èéf< 2.84 cm

����dþX�������JP���<+/789¬j�+ 

2/Vs01 18.46 cm2/Vs�N~�l�3�]AIÒ�?4 



― 115―

�'?<F;FV�' 
 
Wd�7Ë8ÏLßL=�Ëç��ù
¨�� 
�' �f 
Wd�7Ë8ÏLßL=�Ëç��
¨�� úû' üý 
Wd�7Ë8ÏLßL=�Ëç��
¨�� È8' £9 
Wd�7Ë8ÏLßL=�Ëç��
¨�� �é' �� 
��*+��7Ë8ÏLßL=�Ëç���  �' !" 
��¦}��7Ë8ÏLßL=�Ëç��� \�' �^è 
 
 
 

a)� �� 
' 7Ë8ÏLßL=�Ë	
�ÂE¿À÷����������þ�Ð<�9:Ë�^@�A-x��

í�È�þ�
ñ¢¤
yz¤È@A*+�Øz��¤���A8¤*+%
Íû����û� te

^@þ�Ð<�9:ËÁÏøË�@N¨�W�:�8�W�7�%te^@*+G%~û�*+pK

1Ë8:�\�\@�þ�Ð<�9:Ë*+p�K1Ë8%
ÍNµÉ��  
 

b)� % 

 
0hhN ��ä¡J
Íp�?F��
0hhc �	F�%½û (( �*+^ýp�ä
ÍÉ��� '

 
*+^ýp G~ *+^ýp G~ 
�ef�' Wd ª@*+^ ���¸' Wd ´ã�°èú¾ûÁÏøË 
�	t' Wd ª@*+^ È8£9' Wd te^@*+G 
,¡f' Wd ª@*+^ ¹º-' Wd te^@*+G 
�æn�' Wd ª@*+^ �ÈÉf' ��Wd te^@*+G 
Ó���' Wd ª@*+^ æ��¸' Wd te^@*+G 
Ó¾�-' ÎÏWd Þ@Æ*+^   
 



― 116―

=>+/0 
 
�ù' Wd ��' �=�¨�� 
�Ax� ßÑ' !G
@æ' �f 
 

a)� �� 
' þ��ª�	
t*�dû�|+þ��ª©����þ��ª�A�=�%d¬,Í�
|¦��*

+�Øz�K��$)��?�-ô�� ¾å�ª��A^=�B�
¾å�ª�ÌÍ%Z��¢á

*+p%�����S-EÂã�=����  
 

b)� ²�Ä 
0hhc �	'Ð��ª÷
��XÏ�½þ�Ï81(k�

���¡�óAº¤È�ª�èÉ��� fî
0hhs ��-ô

Fr
�ª�è	³ìj����É
0hhQ �%Z�%���

�Ì��� KLÎ	-ôFr��è�k�½���� '

'

 

!�*+���ðR?���ª�èÉ���  
�+/�$ 

)�!��)�!R�í!��%e~�=�ã��Á�xgD%t*þ�Ð<�9:ËÁÏøË�

f����ñ��
7ÎÁÍ=8�Ï=%��<øËÜÏK�x½E�C����  

�1g�gnhim2��3�3�45=>×z>�W'6�7���89:��*+ 

3

�

²

;

<

�3

��

�²

�3

³3

²3

Õ3

;3

=3

<3

�33Õ �33; �33= �33< �33Ö

�$o �$>?

�
$
o

�
$
>
?

��



― 117―

=>×zo]	@0 
 
�ù' Wd�¨�� �é' �� 
BC*+�  }=H' 7*è 
 

a)� �� 
þ�Ð<y��V�	
þ�Ð<�9:Ë%�Ü��6y��V����
þ�Ð<�9:Ë*+�

º�¤%-xâI��$%
þ�Ð<�9:ËÁÏøË��.dx%�� 2009 �%-ô�� ½¾
åÈþ�����#$�Û����°è�*-©��Í��´¾å�ª��ÐMÉ��âã��ä
é

�â�%
þ������ª©�T
þ�����#$%&©�T
þ�������%&©�T�

�È�þ�����´É®�ªE��%&��ÐMÉ�jâã
Ò��
�~êÜ�
d��
iÚZ

��Â��ÐÓÈ¿À�þ�#$Û����#$E��E°è����ãÉBC���%&É¼��

È� üã�y�©�T%�ä�>��þ�Ð<�9:Ë*+�-x¤Øz�¼���
â�%���

���:âI�ü�������� 

b)� % 
E°è�Dh�Í��þ�<øËÏÜÏK
#$Û��*+�=�� 

EF��©�����=�
¡�%1Í�SÄ�� 

' þ�ëèBC©�

þ�OH�ÌBC©�

þ�þ�#$BC©�

þ��Ï8�Ï=¾å�ª©�

zoEÐLË17�H¦B¦-©�

þ�d�þ�%&©�

þ�����´É®��%&©�

'  
	Ë{ËDh©�



― 118―

 

¡¡te¢�*+l} 

 

' �*+l}	
�� 18� 10�%��âã
¡te)**+¦�E¡te¢$��ÐM*+¦�E
£¤¥t*+¦�� 3á�*+¦��#�âã��� �l}	
t*�¢áteu��®�È�>�
�Ð�i��
21Êë�^@�AEte�A�-x�y�û�y�¤ÌÍ*+%�ä.�
���aD
Y�0@%Zû��Ã���û��$�]Ú¤î����x*+���¡te�¢�%��á��*

+~�=���ó*+l}�
3á�*+¦��*+N�	F��nä��� 

�� 

E'¡te)**+¦�½ééz$�þ�*+îÏ%®�%Z�û�ùraD�te)*%Zû�*+

�=Ì 

E'¡te¢$��ÐM*+¦�½\@���*+�¬Ç�ó�?�áî�%¡te%��á����

¤��ÐM�#5%Zû�*+�=Ì 

E'£¤¥t*+¦�½\@�ñ¢¤È��*+��¬Ç�ó£¤¥t�¢>�
¡��ø»ÜËè%

¹É�£¥º�%Zû�*+�=Ì 

¡te¢�*+l}�	
\@�*+���aD0@�zx
�?ÈgeÜ
k9Ü%�ä¢j¤È

úû-x÷6�i,�Ï�É�:���*+��È�xS�K�*+�=���ó);���  
 
 

E'\@�P�,Í%Ï��¦CA %Zû�*+ 
% 

E'£¥Á,þË�;�SE'

 



― 119―

áâ��	�=>dþU<x�

��EWd(¨�)  È8' £9

ñhpE��Wd�¨���È' Éf

ñhpEWd�¨�� �é' ��

ñhpEWd�¨�� �' ��¸

��*+�  \£' â�

��*+�  Þ£' p

��*+�  \¶' �c��� 21� 6� 30��x�
BC*+�  r±' ~f

BC*+�  ér' ú���� 21� 9� 31��x�
BC*+�  Fª' s7

BC*+�  
�' 7ë��� 21� 9� 16��Í�
BC*+�  \à' U9��� 21� 10� 1��Í�
��¦}�  GG' >è

a)� ��

�l^@�%��xy�*+��mÍ���Ë�CÏ¢>�e!þ�Ð<�9:ËEWÍ=ÎË<"

�Fé“þ�WÍ=�e”��û�~	
\�È�:É���§%¡��þ�¿À÷þ�������¢>
%¹º�
��
�*�ge÷*+�Z��d�¤È�>���$�ü���¤�û� �þ�WÍ=

�e%ñhû�\�\@�Fé“b�Z”��û�	
b�ZÉUdû�¦è÷þ��8��´¾å�ª

þ�ð*÷¦C� 3á�*+)*E���Ó8ÜâI
�þ:Ë¬��-Õ�
þ�89Á�÷þ�#
$E���BC%Ñ�È��E©�E�A��Âã%��A8¤È*+�ø�=Ì���%
y�©�E

�����������Èó
c¿X�÷���Ë�CÏ¢>�ì�È�*+�AÁÏøË¤����

����� 

þ�WÍ=�e	ù6% 13|}�ä
ð 26�ZÉd�¤%ñhû�K1Ë8�#����� �ã
Iã�K1Ë8ÉÅ¦èE�Â8�
Æ´¾å�ª
Èþ�ð*E¦C
H½æ¹º� 4á�*+)*
�|+���Âã���� bÎ�¿Ï���	ÅÆÈ� 3á�*+)*����Ó8ÜâI�fy8
9Á���*���>����
F���ø�=���� 

Å ¦èE�Â8���ø

d��EÒ��E�~�É¢á���6\æ%
Í�
OH¤E»W1¼Ë¤%6BÈáF÷.

8I��Ë��æèE¦èáF�dû�¿À�¢k
��
þ�÷càµè�Û�E��*;��

�ø

Æ ´¾å�ª��ø

ÊËMÐ<�9:Ë�
Í��þ�ÜÀ�´¾å�ª�����Ü
��
�������%&

���ø

È þ�ð*E¦C��ø

nm �WË1�¦B�� �WË1�!â�ÜÀNl�#$¦CEBC
|+¿À÷iÚÜÀ

��ýk�¬Ç¤È¦CEBC���ø

b)� %

þ�WÍ=�e�f¹���6NoE@No�þ�Ð<�9:Ë*+��Ë=û�y�mÍ���

��
te^@*+GÉUdû�¦è÷þ��8��´¾å�ª���´ã�°èú¾ûÁÏøË

ÉUdû�þ�ð*÷¦C� 3á�*+)*E���æ8EÓ8Ü�
þ��WË189Á�÷þ

¡te¢�*+l} 



― 120―

�#$E���BC%Ñ�È��E©�E�A��Âã%��A8¤È*+�ø�=�� 

�89:;<=� 3��������H21� �	 107�(�A=I 14�Í¬)��ø����� 
È�
bÎ�¿Ï��ÉUdû� Å¦èEþ�8�
Æ´¾å�ª
Èþ�ð*E¦C
� 3 ��%
�� H21��A�ø�k�¯�®N�	ý�1�nä��� 

ý�16�� 21���øvw�k
¦èEþ��8� ´¾å�ª þ�ð*E¦C 8ð

@ t ñ ðð @ t ñ ðð @ t ñ ðð @ t ñ ðð

m�*+ 8 2 0 10 9 0 0 9 25 3 3 31 42 5 3 50

©�
Í 11 1 0 12 11 2 0 13 15 3 0 18 37 6 0 43

�A^= 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8' ð 19 3 0 22 20 2 0 22 40 6 3 49 79 11 3 93

�A=I 2 1 0 3 5 0 1 6 2 2 1 5 9 2 2 14

��
�ø%����
©�B È��J�=����É
U��Ó
þ�Ð<�9:Ë��*�îr

÷ùr�*+p%�B��ï���Ì%
â�Èþ�Ð<�9:Ë�QìG
þ�þ�%��-�GH

÷ UVÎÛ=�/KLÎÑË�AÈ�����
�ÁÅíH��<Ë1�SE�
¹@i��aDc
��Ð·%~�ð 154Ø�ñ�É��� ��
þ�Ð<�9:ËÁÏøË�f����xnanotech2010~
%>x�
,-N��Kt�=�� 

Å 2009� 5� 1- 2� 5��Í��ß %ð�(�ÌL�ð 84Øñ��
Æ 2009� 7� 27-28� ´¾åEþ�8�� �<Ë1 �4Øñ��
È 2009� 8� 5-7� þ�Ð<�^W� �ð 39Øñ��
H 2009� 12� 4� °èú¾û�<Ë1 �27Øñ��



― 121―

6�fÒl<Y'� �  
 
ÁÏøËùEWd DE' FG�¨�� 
´Wd   H¼' I×'

�W' ' ' J' \K 
   L�' ü/'

�Ax�  '�' ³�¨�� 
�é' ãë�¨�� 

   æ¾' Ç�¨�� 
�A¦}�  ã,' Mý 
   Tè¢ �3 
��¦}�  é,' �NÊ 
 

a)� �� 

A8BCÁÏøË	
¿ÀBC��$�|+�¦C���*;�=�
�á
��Jð�A%Zû�

*+�=Ìü���¤����� '

te^@*+GN*+l}�89:;<=*+
�í*+
���fú��*+È��O=%b�ä


bÁÏøËG~�¦-¦C�V
.�¦C�V
U�¦C�V§�Í��|+¿À�Y<=1*;
B

C
%&È��n#�& È*+�ø,-�=���� '

fî
üã�¦C©�§�¤��¡��¿À8� �S-�ÌÍ%Zû�*+
¡J����Â�

#$BCÈ��*+,-�=���� '

b)� % 

�

<�ËÏÈêÜÜ�Í��BC�Ì�S-	6��vw�fá��� ���©:7Ë1�Ù�©Ü

	ÕL1Ê1�ÑÏK+9Í<�8�û���d¬ÈA���� éV
Ô/:7Ë1�êÜ¤Ù�©

Ü�Ì�Í�
& ÈÖ!Ë+�Ï`a,��½ûYXXÏÑWY^Ï'§÷_ØÃW^àY�\ÏÑW^[_Ï'`a,��dû

�_Ô\ØÃY_X[XW^'�ÌéHÚ�¬Ç¤ÈBC¤
o8� �S-�� ��Ì�	B�ÈmêÜÜ
n

�
UN��ÝÞû�ü�É�Ç
ÝÞ��Ï�%�����ü�É���� éé
YXXÏÑWY^Ï'÷

_Ô\ØÃY_X[XW^'�§ZÚ8�%�BÍû�ü��#$,�=Z*+�Øz%�áÈÉ���:âã� '

_�WU¹£¤QZ[9(+Bn�abknZ�

'

 



― 122―

 

"�Û'¹#$��A	�

��ùEWd  
�' �f 
Wd�¨��  �Ó' ��
§ê' ¨� 
��Wd�¨��  �È' Éf 
´Wd'  Á�' �� 
´Wd�¨��  ��' s�
�©' ª
È,' «¸
��' ��
�' �� 
�W  �Q' îè 
�W�¨�� ��' �j
¹º' fý

¼' �
ïÈ' w�
��' �� 
���W�¨��  ª�' ~�
}Í  Gë
Ó�' ÔÕ
D' ff 
�Ax�' ' ' ' '  Ó�' U 
BCx�' ' ' ' '  =U=7è 
 

a)' �� 
' ÅèÊËM^@*+��	 �����%\�\@te^@*+G{~te^@þ�Ð<�9�:ËÁÏø

Ë�?VEÅèÊËM�É���%¡�ó�ïâã��� ��É��ûþ���$
������� ��

Ïë°èL�þÍ<
��������P�ÏëL�þÍ<
	Ë{ËÎÛ=?/Ëë ��°èq�©$��

�������P�Ïë°èL�þÍ<
���X�1=O�ÚÏ0� �©�È�É���%ý�óÉã

� üã���$	\�\@N�Zôp�m�
Íâã��� ���	��ù�B� �Ø�_�W�


�Ø��Ax�� �Ø���x�
���¨�W��#�âã
ÅèÊËM¶·Ü@�Ìc#%Zû�

*+
ÅèÊËM^@%�Ìó¹ºª@Z�¦�
y�ÊËM^@
¡»W1¼ËNÖ�yzÞè�A


�%& ½´¢�H ��-i©�%��
Þè¬��*+
�%�ä.���� ��
 ��ç�

÷���¹¢ç��Í¬ûþ���$�12	
m�
ÍZôp�e ���=���� � �

b)� % 
���å~+±@�L `<!F_=ÝzõS`<!F_=ÝzõRF���ôùS`<!F_=Ýz� 
b'�Ïë°èL�þÍ<�
ÍUV	
(c> �É�É%


Íâã
A1o�H	� 0Qzhh�H���� ü�H
xÓwÔ

, A Õ��K ÕxAVÖ�?K×�ØÙ,Ú¨�é¹Û,_`æ

ÜÝ	'â,Þß�_`xÛ�,�±t°ªà,Þß��à¯v,


íÝÝM�ì,Þß�BCá¤,îÝíì�v,éo§4�5±�	

'²â,wO©ãä,Ê¿ß>]ü��ìív�²v°â,Ôæåú

æ�,�Bç<¼i?4150 MeV S �ÏëL�þÍ<%á�
�	


'

°±��è%��M-(�V6û��$��:!	

ËøRÚ��¡%�Ì����Sû��m%
<L��=

9ÏøÏ<�I�
<L��=9Ï�
ËøË=LÏ��

I�
�%<L��=9Ï¿À¬�T¬ðG�����=

�
:�1oÉ���U�%�Ì���� é��ÎÛ

=?/Ëëò&%°èqV�ÏëL�þÍ<�1o�k	 z> �

Í%ã���k	 Nh ��� N>h �H

���� ��
Î;M=E�H¦B°è�VÆÍÎÛ=?/Ëë&%°èq�&%»Ë:ÏK�$%� (

U�H
Í�� ü�H
�L=9ÏI�%�Ì<1Ë�°Ö�$�=�
üã��F�%ú;�

���°èÊËM�i�û�ü�É¼�%È�� '

���X�1= zhD����
Ívwk	 0h�

Í�k cz�
(h>>�H�����K)ñD� 

��
ù�Â &a òýù%��È�
D��N#$���
Í�9÷Vp��=�� X�1=D��

��`�V 60 B<Gå)*^� 

�

�

��

��

��

��

�
�

� �  ! " � �� �� �� � � #

$

%& '( )*+,-+ .,-+

ö D� èI Aéêf \ ¾v
íÝt°ëìíîÏ�  



― 123―

��Ö
Í�ÜøË��ÐM��� ���"�ÜøËWX[-> 

��ÐM���� D���1o²³��ÐM�ß }=E#$�=

�� '

 
¥¥Ã�Z 

'

���m�
Í�k	
t*É 00'�
@NÉ (h'�
@o�
Í

p�Í¬��É (h'��8ð N0'����� ��
ÅèÊËM^@*

+��*+D�3VSE���� 0('� z � (c �
(h � (z �
��

00 � ( � (0 ��
\�Yï\@��8�*+D��� 00 � 0 � s �

%=�� ��
�� 0( �����D� >� Q�%SE�� é�

	 N0h'ØF��G@p�S�jã� '

�*å8C�û 

 

te^@*+G ����%��� ��e���pk	 (zhØ���� ü�N� �zØ%��
s

�Q�%WXZ[�t*¯)*+õm�89:;<=������ �)V� \�;$�}=�=�


Ñ�Èp��=�� ��
®]�Ö
Ù®]�Ö�Í�^Õ�÷¸%�Ì_¹`a�=�� �%


¡�% >']ÏL°è�VÆ©��¡J���`a�=�� '

�°ècd �Í��°BÂ��*+

üã��ÇÚã¦è°BÂ��^ý¤¿À���þÎÑ7vééï,ðg,����<�ÇæËÌcç

<}�j���j�?�Ì�ðg,ª¼
ñj¾ß�UN!�ij�3ôÐN
2Y�ðgbcAhPò23í

±â�J*Ilm��mJD.,ó¦Îæô.[AO?>3

`a�ò23�]Jõij�?4

Q�N�OH��H��O2�
-]��ò23í±â�<ö÷eA*I��

�m<,�ÞvAø��Q,í±â�],�Þv],�ùo}

<úû3�]<ú¿?4öûA,�Þv<H�Aø�?ü,��ì
vò�f]��Ö�],Vº<WW4OH�í±â�ÎO��ýí±â
�Aø�?þ��¾�AÖ�2o#
\1m20i?4�,h�

2�~
�m�N,�Ì]ò2ij³P�5ã,�ÕJ�Îtå

N¼ij�3�]01���ìvò�]���÷01
�10,Ú�

ï|J!�ij�3�]Jõ>1m34Z}��üí§'²A
�

�Ö�2o#J¿1m?4�,h�2�~
�H�ÎO2�
-Aø�?

þ�N�¾�A\1m?4�üí§'²AVW3�'²�J��	

2�?@�56�A{£<¼�
f<D@�ðg]��ìvò�

�U],VºAG�j�Aõ�W3r�JO34

ÅèÊËM¶·�Ì�
Í���ÌéHÚ�i���Ì�%Zû�*+ 
°è����Ú�D�%�ä¡JÅèÊËM¶·�Ìé

HÚ�i�âI
��#$��Ì��â��%���� 

éVL:?1l��?Ö7Ïl�É¦��� distonic L:
?1?Ö7Ï�ÅèÊËM%�äi�âI� <1�L:

7��� %����l�ÝÞ¤�Ì�?�¤BC�=

�
��¯%�Ú�D�%�ä
l�ÝÞ¤--���G

>���K5�  
 
 

 
K 3.' HE%ç����89=Ï������
Å�º� 

 
K)' Co-60���
Í�kN� 

+
An

An

An

An

excited state of 
cation

excited state of 
radical

h nm

h nm

emission-2

K5"Distonic radical cation�l�ÝÞ¤-- 

��å~+±@�L `<!F_=ÝzõS`<!F_=ÝzõRF���ôùS`<!F_=Ýz� 

�`�V 60 B<Gå)*^� 



― 124―

ã'#$ôD���pl<Y' 
 
ÁÏøËù�¨�� ��' �ý 
WX�>Øz�ù�¨�� 
�' �f 
t@E67�>Øz�ù�¨��·à' �f¸ 
 

�� 
' t*	
�>û�Oá�*+^��@i�S�jã���ÌáÜË<È�@É�ä
t*����m

n�@7WX��ûü�É
t*%���@7æ8Õ*+�Ø�z$��$%�Ñ����  
' �ü�
t*%G~û�@iùÚ������@7WX�ghïÃE�������¤�û��>W

XØzÁÏøË��� 21� 4�%����  
' �>WXØzÁÏøË�	
¡c7�»ÏÐË�CÏ
�A ��<Ë�ÏK
ge�ÏøËÏ�Í

8
@iboBCESj89KLMÈ�
ÐñÈWX,-�ghE�=û����%
ù@%¡�âã

�þ��»Ï�E�{�ÏWX*+ÁÏøË�®�%�>�
þ��»Ï�c89KLMWX��

WX,-�ïÃE�=û�  
 



― 125―

�

45¥Ã��l<Y'�

67m�*+ÁÏøË	
67IJ%���¢j¤Èc¿IJ�67m�*+�Øzû��$

%
�� 0(� N �%t*N%��âã�ÁÏøË�û �ÁÏøË	
67IJ�=Ì\@E

*+�Z���H%�ï��Ók��>*+LßT��#�âã�û |Lß%	¨�Wd
¨

�W�dGØ�á��
â�%=A)���*+p�8�*+����S�jã�ü�É���

û '

�»
>á��>*+LßÉ��âã���û é6EÞ~\@o�^@@]��H�o�X

,!ÜWË�CÏ�A�au_��>*+Lß	
0hhc �%o��X,!ÜWË�CÏ�A%Zû

��>*+�=Ì�¤�
m¼Wd�Lßù�����âã��� au_�>Lß�	
XÏ 

!ËøÊ:CÏ�Ô�ÑÒp�%Zû���*+��ÌÍ*+�=����û !6Eã|\@

�^@�A\@��H�y�¿À*+�[]&��>*+Lß	
§êWd�Lßù��
y�¿

À^@*+%Z�û��>*+Lß�|r��ZN%���
,-È=�eõ
»f%����

>*+�=����û 

�

�6EÎ^WÒÏZ_WX\'uYÑÑÏàÏ'bY^ÓY^'k�^@l��H�^·ýÐ^@

�wVV��>*+Lß	
ßrWd�Lßù��
ÇÚýÐ%���-¶·#$�Ü�¡�Â=

¢k%Z�����É�Jî���m�*+�Øz����û t*�éé�67m�*+�z

x%��
67m�*+ÁÏøË��>*+Lßk�³÷���ó);�û '

23EF;�

(Ä 3�@Õ@���ð*'

0Ä hh�ÁKÔÏÐË�CÏ��Ú=>'

>Ä c1-BC�c�¹Ò'

�

p]áF;�

(Ä -Ì���Â�ã?»W1¼ËE°è2-'

0Ä ��?1ßLÏ�êÜ0@�Ì'

>Ä ��-»W1¼Ë���Â'

�

kJJ F;�

(Ä KLÎ��=%���-¶·#$=o2'

0Ä ��XÏýÐ°èU��¯fæ�ðñ%��*+'

>Ä ^·U�¯fæ�¦è- @¤A �S-*+'

'



― 126―

¡te¢$�Â�í�A*+ÁÏøË'

��

�ÁÏøË��©½x�Â�íÁÏøË~�	��(��N�(�%-ô�
\�\@te^@*

+G�t*��eÞ\@Ð@�Â^@*+G�Ð@*����>���%12�=���� t

*�Ð@*�*+FbÉ
�ge��ð®¤:�@N�8�É�´ì�=¦¤�>�.��
�

Ëè%à��ÜËè�Ï*+S-��æxSû�ü�%�ä
\@���
�É6%
¼ôÈ¡

te�¢$%¹ºû�ü���¤����ïâã
s�H�89:;<=*+�xS���� '

üã��
t*7�%Ð@*�\*+G%���	
¿À�Aµ¡Y�¹º�����æèE

¦è3���ê�+�ÍëÜ%Zû�¿À^@¦�
���In�, %gã�cHi,���

��i�^@EÞè^@EÞµ9^@¦�%Zû���EÌÍ*+Éz$�ã
ñ¢¤È@AE

�A%Zû�*+������r��� �ü�
�ÁÏøË�	
\*+GÉm��x¡te

���È�^@�A�-¶~��¤���
teu%���»�¤%úû¤EaD¤ÜËèÉã

�*+¦�%���89:;<=*+�Fé¤%Øz�
Ñ�%Ì#�geÉñhû�È�
{

�*+G��>%��=Q¬��teu%ûG÷ó
�á¬Ç¤%-¶û�aD0@�#�¤"

���ûü�������� '

�Á�0á�*+89:;<=���%N*+K1Ë8É#�âã
�ãIã%
\*+G��

=¦¤È.�8�I�c�á��=�
â�%ge���*+p��ì�Fé¤È*+�z$�

Ú²����� ]Ú¤%	
\*+G%�ãIã�ÁÏøËù�
K1Ë8ù5Ø�F�	t

*�K1Ë8ù�½û����
|K1Ë8%	¨�Wd
��W�
ÂÅÈ��á����� '

EÁÏøËù½éê�ýWd'

EÂ('¿À�í*+89:;<='

Eä('êËë¿À�í*+K1Ë8½K1Ë8ù½éê�ýWd'

ã�þ�#$E./E0<9Û�²³��#$¿À�����¿À�¢k
��Bâ���Ì

Í*+ 9Ëø�Õ�ËL�¿À�¢k���
ÌÍS-
����=uÐþ�	�1²³%

��¹ºý�¾åá�E�j�A�S- '

Eä0'/Î=¿À�í*+K1Ë8½K1Ë8ù½§ê¨�Wd'

-E°è��
¦è¹Ò
BC(Í
ã�#$
��F�È�����¦è���Bâ�
�

��d�¦è
ã¦è
iÚ¦èÈ���ðE8�EF8ÜE./Ü
ã��¦è¿À�¢k


����-��#÷(Í�#�Bâ
ã��¦è
Ð��¦è÷¦è¿À�¢k�89Á�S

-È��teÌÍÜ '

EÂ0'úùEú�
!Ë0Ï�ÏøËÎ;Ë�*+89:;<='

Eä>'Þè�í*+K1Ë8½K1Ë8ù½
��fWd'

¡J��1+Â��;�����BC%�Ì��=LÏ��ËøË7�»ÏÐÍëÈ¢µ��

$��í�AS- É�jè������Ê^�&�ý ��jè�����$��?VÊ

ËMS- '

EäN'
!Ë0Ï�ÏøËÎ;Ë�*+K1Ë8½K1Ë8ù½E³:=Wd'

c%���úùEú��AY�<L��M�Î=%��I�¡te�)*
¹ºEo�E��

7�A�æ8*+ ��7ÁÏ���Ë1�WÒ��ÐM
þ�Ð<�A%��ã°��

7����
¹£^@E��@ �A�ÌÍ��A8%&��ÐM
£Òmd��ÐM�S- '

'

%�

E'9Ëø�Õ�ËL��~�±lÛ�²³%Zû�*+'

E'&'��%����ËL���XÏ�±lÛ�Ô?ÜèM�Bâ�ýÐ�ª%��ã��Ü

%Zû�*+'

E'þ�YË�=E7Ï�0Ïëá��A�S-*+'



― 127―

E'¹ºý�ÛÎ�Ë�©�A%Zû�*+'

E'���Æã%´��Ú���*+'

E'	Ë{Ë��Ü@���ÌÍ%Zû�*+'

E'� 9ÕÕL1á�è�,Í��¡J
oBC�Ì�¢>%Zû�*+'

E'���ÕL1� 9Ü8��ã¬Ç¤8� �S-*+'

E' 2¸ù 2	Ë{Ë�Í��Î	Õ�+1¿À�f�@�ª%Zû�*+'
E' ��É�jè�¡��¼������Î;M=E<1�L:7���%��¬�°è�

*'

E'�:ø10�<9,LË�����Í��&�ý ��jè��$�°èÊËM�ã?-

@�ý'

E'z� � S1P��Ú���BC 
E'åf�ø�²³û� S1P��Ú��; 
E'°è�=�KLÎÑË %��åfN71ÚWL�-����h�°±k=�(Í�Bâ 
E'|+ÁÏ�Ëø���@ %����BÌUVEBC�ÏøËÎ;Ë��]ÚÜ'

E'úùEú�E¢$¤��Ìóä�ø��$�£Òmd/Î=¿;ÒxOntoGear~�ãÜ�Ì
Í

E'cªiÚo�þ�0Ð�Ò1�S- 
'



― 128―

���®��?�WezV 
 

a)� �� 

�*+89:;<=	
�~EÙ�ÚEÁL,Í<����%û�êËë¿À�í*+K1Ë8�d

�¦è
ã¦è
iÚ¦è���%û�/Î=¿À�í*+K1Ë8��Èä
eÞ\@Ð@�Â^@

*+G
�Hge��m�*+��½¤%=���� üã���ãÜ��¿À�-x��ì��$

%
¡�����¢á¡¿À�¢k�����BâÉ
¼ô��� êËë¿À�í*+K1Ë8�	


./EÛ�²³���ËL�¿À�k$89Á��S-���Bâ
�ÍÜ*+
����=uÐþ�

	�1²³%��¹ºý�¾åá�E�j�A�S-
=�9:?1YZÚÈ�¡zÈÅè���½û¿

À���*+�=�
/Î=¿À�í*+K1Ë8�	
-E°è��
¦è¹Ò
BC(Í
ã�#

$
��F�È�����¦è���Bâ%�Ì��
���d�¦è
ã¦è
iÚ¦èÈ���ðE

8�EF8ÜE./Ü����
¡�����¦è¿À%Zû�*+�=Ì 

 

b)� % 

����È*+¯������	F��nä��� 

1. 9Ëø�Õ�ËL��~�ò��Ç*; �S-�
Ë=�Ï<Y�ÌÍ
2. �~¿Ñ�?-iÔ?ÜèM�Bâ���
3. =�9:?1YZÚ�ã9Â3��(k���Bâ'
4. ¡J�ËL�¿À�¢k�ýÐ�ª%��ã��Ü
5. °è�©Íã¶è��8¿À�S-
6. 3f¦èF-ú¾û�Í��3f�<L�øË��ùc#���-�Ì�
7. 3f¦èF-ú¾û%���Û�=<9ËM C�#$��þ,Í<�
8. -@,�
9. ÕL1� 9Ê��/7ÕC�Ïá�è�,Í��¡J»þÏÖ7ÝÞ¤BC�Ì�¢>

� 9ÊL<øM��í���¡JÕL1á�è�S-



― 129―

"'!���®��c�'?

Wd�¨�� éê' �ý
DE' FG
ú�' �f

��´Wd ��' ¤


���W �' i¤

a)� ��

ã�þ�#$E./E0<9Û�²³��#$¿À���¡zÈ��¿À�¢k
��Bâ���Ì

Í*+�=���� ]Ú¤%	
9Ëø�Õ�ËL�¿À�¢k���*+
�ÍÜ*+
����

=uÐþ�	�1²³%��¹ºý�¾åá�E�8�A�S-�=���� 

��
h�¤È»W1¼Ë¿À÷����¿À�¢k�$A��
� ÏaË1¬�
´��
ê\

ò·° È�dÍÈ���½ûÅè��¿À�ÜÀ(k����*;���fy��=�
¡zÈ°è

�����-��#�â��%�ÈÉ�¡¿À¢k���û*+�z$� 

b)� %

����È*+¯������	F��nä��� 

1. 9Ëø�Õ�ËL��~�ò��Ç*; �S-�
Ë=�Ï<Y�ÌÍ' �éê�
îÏ�±l�dû�¿À�ÃÄ¤Èò��Ç*; �S-�
ò��Ç��î��ýþ���9Ë

ø��
Ë=�Ï<��ð�=�� 

2. �~¿Ñ�?-iÔ?ÜèM�Bâ���' �DE�
�©%���ÛÎ�ËÜ	
ÛÎ�Ë	���©�AÉ�:û����%
ã¶èÜY�¡�È�

ÐË:%j�� ÛÎ�Ë�©��âã���vwÉ
$��l9%���¿Ñ�?õw��ä


ü�õw	ÛÎ�ËFå���ù��jÃ�¯����� �*+�	
¿Ñ�?�õw�k��

�Böû��$%
-iÔ?ÜèM�Bâ
:�
��¬²�S-%¡}�b�
\@Ege�8

��e ��%Ø�z$� 

3. =�9:?1YZÚ�ã9Â3��(k���Bâ' �ú��
°è�¢á� Ï�Ï��ÊÍ=o����
Íû�� Ï=9Ü<�%���	
��%� Ï

�²³û��É�A�é���� ��'��Í��%°��� Ï�²³����Ì%ÈãG


� Ï=9Ü<������´ã®Ü%{ÉS�ã� x� ÏaË1¬�~�¢Gã���	°

�%��� ÏJ�i��¼�%û��������¤%ÂÃâã
?�å%��º»É��âã

�Fr
\�È£��F$��� â�%k�å
�Âé�&°èÁ�¢á½�@¤È�Â%��

�
�1<%	YZÚ�ÉýÐ%Ò�N�� ÏJÉº»û��ÌÈUVÉ·ü���	È���

��¤%)*âã
���ÌÈ�Â	x=�9:?1YZÚ~�Øò��ã� üü!í)��H

%�7%Bi1-xSbx
Bi2Se3
Bi2Te3É���ÌÈ=�9:?1YZÚ���ü�Éâ��%Èä
�

»
��¡��Åè @¤U��BâÉ����@%�����ÈÐË0%È���� �r	

Bi1-xSbx�ã9Â3���(k�
��� Ï÷½ýÐU�%·Hû�ÅèQ-¬��*%H$�

�¥�� ��Bi2Se3�Bi2Te3%á����1<Õ×�Ò°�¯�ã9Â3��(k�=�
°

èU��Bâ�z$� 

4. ¡J�ËL�¿À�¢k�ýÐ�ª%��ã��Ü' ����



― 130―

êËë¿À�í*+K1Ë8É�Ã�û�kã�þ�#$E./E0<9Û��²³��#$¿À

�����¿À�¢k
��Bâ���ÌÍl%Z�
eÞ\@Ð@�Â*+G��®�È�>�

�%m�*+�ój���� �È*+¯�	
Å&'��%�����XÏ�IÇ%�Ì±lÛ

�Ô?ÜèM�Bâ%Zû�*+
ÆîÏ�±l�dû��ËL�ÁL,Í<��¢k%Zû�*

+
È´�¸Ô?Ü?1XËÐÑÏK %��Æß��¿Àm����
HÒ1çÏÊËM�Í�

��ËL��~�±lN��%Zû�*+
n�ËL��~�±l�²³%Zû�*+�=�� 

5. °è�©Íã¶è��8¿À�S-' ���
»W1¼Ë�ã¬Ç
Í��í�È�<ÎË»	<=9Ü<���©%	
<ÎËÙ�ÚÖÍ8�

8��$Û�8���%Í����É
���o�¹ºJ²%Ï��z$�ã����©¿À�

ÛÎ�ËÜ%8�I
^Ý¿À�S-�VÉ&óÈ���� �*+�	
ã%	���^Ý�A

����~��1<:�ëè�Í���8¿À�S-�
�������8��
�©l�¶è�

��°è�©%Z�����¤EÌÍ¤*+�=���� �%
Í¹º���6�	��<Î

ËÙ�Ú���ÒøÍÖ�8%£��
ã¶è���8��¤%��*+�Øz���� 



― 131―

sdV���®��c�'? 
 
Wd�¨�� §ê' ¨��K1Ë8ù�
¡,' Uâ 
���W ª�' ~�(í�� 21� 10� 31�)
Jungkweon Choi(�� 21� 11� 1�í)
 

Ramalingan Chennan 
 

a)� �� 
-E°è��
¦è¹Ò
BC(Í
ã�#$
��F�È�����¦è���Bâ%�Ì��


���d�¦è
ã¦è
iÚ¦èÈ���ðE8�EF8ÜE./Ü����
¡�����¦è¿

À%Zû�*+�=Ì  
 

b)� % 
�úû��Í�Ì�¢QZ[\úû9zFXY'�.DEè8��Bnj�

�<L�øË	--÷BC,���ÓrÈd

yÈ�Â�½�
Ðó�£��F$��� ��

�ÈÉ�

ú;È�~<L�øË�8�	ÅÆ

��ä
��î 	æ�ã���  
�	ã¦èþ�é���7Ï�-Ü@¤%0

@û�ü�%���
»� 2 nm F���<L�
øË�ÝÞ¤%8�û�ü�%�¥���K!

a,b� ��
3f¦èF-ú¾û�Í���<L
�øË�Û�c#����Ì�����*û

�ü�%�ä
<L�øË��ùc#%Zû��

�È£G���ü�%�¥��(K!() ��%
ã¦èé�(�âã��<L�øË�^·U�

Éê�%���ã��Ì��½�
���Ì�É

<L�øË�æèk%�ºû�ü��G>��  
 
�úû��Í�Ì�¢789F_�Vz�'¹ c�tux_=yÝzX�
' Ð¦è¦-�3f¦è�¦-�.�8�

I��Û�=<9ËM c�#$��þ,Í
<��*+�� Ð¦è¦-�	
�Û�

=<9M c ��*âã�F-	��Ü
(Gd-HCl)%��øÏ<<Â�#$�Ü�	

9á��kZk�BCâã�(K 2) 
9á�°±�¦	aÍ= S1 ��Û�1Î
Ñ�Ï�Q-b�� Zn -�1ÎÑ�Ï�f
�¯U��}�%�����
øÏ<<Â

�#$òp��ÚÏëB�%�����	

È�ü�É¦��� fî
3f¦è�¦-�*âã��Û�=<9ËM c�+�ÏÕÏ<ÉøÏ<
<Â�#$�Ü%�º����ü�É¦��� üã����	
Ð¦è¦-�ä3f¦è�¦-�

*âã��Û�=<9ËM c�F-��þ,<�ÉøÏ<<Â�#$�Ü%�����ÈAq�ä�Â
ãû�ü�É���ü��½����    
 
�

1 2
0
5

10
15
20
25
30

C
ou

nt
s

Diameter (nm)

(a)

(b)

(c)

10 mm

20 nm
1 2

0
5

10
15
20
25
30

C
ou

nt
s

Diameter (nm)

(a)

(b)

(c)

10 mm

1 2
0
5

10
15
20
25
30

C
ou

nt
s

Diameter (nm)

(a)

(b)

(c)

10 mm

20 nm

 
K!Ä' ã¦èé%(�âã��<L�øË���--§[©���

�<L�øË� TEMh�r� 3f<L�øËF-h�(�  

Heme 

Histidine 

Heme 

Histidine 

Methionine 

Gd-HCl

K 0Ä'�Û�=<9ËM c���Ü%��#$�Ü '



― 132―

��$jX%�ÛFzY¹Q�®k�\@AÖF�rÂ��ab 
üã���r	
09þ,ë¶�Ú 1�

�Â���
o¦èN�+1 Buchwald�
Hartwig�Ì�S-�
3,4-:
ë9-2-Õ�
9ÏPµ�dû�� 9ÊL<øM 2�»
þÏÖ7ÝÞ¤8�%�¥���� éV

	
2 ��í#$���¡JÕL1á�è
�8��Ü�� ����
ÕL1Ê�Ö

7Ò,ëá�è 3
ÕL1Ê�Ò,� �
:Ïá�è 4÷ÕL1Ê�Ò,�a�ÎÑ
Ïá�è 5�S-%�¥���K!� é�
� 3	
ÕL1á�è������QÉ$
È�Ö7Ò,ë�d�����%
� 9

ÊL<øM 2�� 1���;Å¤%��ã��$
ã��Í�É�:���  
 
�ÖF�X%�ÛX_s�Öm¨�<rÂ�QZ�\@Aê=<?�«¬|£¤Bn�K> 
�r	
� 9Ê��/7ÕC�Ï�SPRIX�÷��§ZÚÉ
»þÏÖ7ÝÞ¤ PdBC�Ì%�

���ã�ÕL1á�è�È�ü��G>���� éV	
Få�äxS���� Pd0/PdII�#%Ä

#�BC¤
o8�%Zû�=E��}¤%=���K)� ����
Pd SPRIXBC�Í��ü��

, -
Z�?1ßÏê 6 �
o 5-exo-trig Õ¹Ü�Ì�ü 1�
È��%Ò1WÜ1Ò<�1Ò,ë§ 8
�
oë,�Õ¹Ü�

Ì�ü 2��S-%�¥
�� ��ã��Ì�


Þµ9�8�éHÚ�

��dÍÈ -L<=Ï 7
÷ 2-ÔÖ	ÏÐ=L

ë9 9�:Ï-3-7Ï
¶�Ú 9É
��È�Ç
�ã�»þÏÖ7ÝÞ

����ã�  
 

K!' � 9ÊL<øM 2��í#$�û�¡JÕL1á�è 

K)' SPRIX�,Íû�¡J»þÏÖ7ÝÞ¤ PdBC�Ì 



― 133―

 

ú�Eúù
!Ë0Ï�ÏøËÎ;Ë�*+89:;<= 

 

' �� 17 ���¡�%��âã�
eÞ\@Ð@�ÂÜ@*+ÁÏøË��\@*+GH�>�#
���
¡te¢$�Â�íÁÏøËÉØzû�89:;<=�fá��� úùEú�
!Ë0Ï�

ÏøËÎ;Ë�*+89:;<=	
c�¹º%���
úù�¢j¼�Ète�í�A�*+���

�
Þè�í�A�

!Ë0Ï�ÏøËÎ;Ë��A�S-*+�Øz���� Þè�í�A*+

K1Ë8�	
iÚ·³�aÌ��O>=LÏ��ËøË�Bâ�=LÏ��ËøË7�»ÏÐÍëÈ

¢µ��$��í�AS-�
6y��?V�ÌÍ���äúùÈÅèÊËMÉ�jè��í�AS-

�=���� ��
!Ë0Ï�ÏøËÎ;Ë�*+K1Ë8�	
cH�|+o���B�È�Ïø

ËÎ;Ë�#5%¤ïáÁÏE/Î=¿»Ò��ÐMÈ��S-
7Ï=9:Ëª@�Í��£Òm

dÜ�AS-
¹£���¢á�ÌÈcªiÚo�þ�0Ð�Ò1�S-�Øz����  

�� 

 
 
 

z� � S1P��Ú���BC
% 

åf���²³û� S1P��Ú spns2��;
°è�=�KLÎÑË %��åfN71ÚWL�-����h�°±k=�(Í�Bâ 
 ��É�jè�¡��¼������Î;M=E<1�L:7���%��¬�°è�* 
¡�È ��É�jè��$�ãOH¦B�&�ý°èÊËM� X��-i 
|+ÁÏ�Ëø���@ %����BÌUVEBC�ÏøËÎ;Ë��]ÚÜ 
úùEú�E¢$¤��Ìóä�ø��$�£Òmd/Î=¿»ÒxOntoGear~�ãÜ�ÌÍ 
cªiÚo�þ�0Ð�Ò1�S- 

 
 



― 134―

°��®��c�'? 
Wd�¨��' ' Óà' âc 
Wd�¨��' ' 
�' �f 
���W ¶�' 7�è 
���W' ' ' ' D' ff 
 

a)� �� 
°è�=�KLÎÑË�Í��7Ë=Î�:ËÈ�h�°±k=�(Í��#�BCû� ��
¡

��ã��È ��É�jè�A�S-�����
ÎÛ=?/Ëë°èq�Í��ãÈOHE�H

�ÊËM²³�A�S-�=����  
 

b)� % 

' '7Ë=Î�:Ë�[�(

Í��	
§ìi�%�s¤%

$�����åfNcÜ�#

��� 7Ë=Î�:Ë	
å

fÉí°tu�U�%È��

�%¶�âã
[��./�¦

B��í°Ö%û� ��
�

æ¾i���=�(Í%7Ë

=Î�:ËÉZ[����ü

�É��âã��� 7Ë=Î

�:Ëc#�	��þ,Í<

È�-�É·ä
�ã	¹f�

��	�È��áÜË<È����� ��
åfÂ%����¢Gã���hÉ�ã
v'�ÈÉ�

Ìx�
��c#�åfÂ÷71ÚWL�w�Î¬ 6é%����\�Éæ8�
7Ë=Î�ç/Ë

M�¢Gã�)��#$ÚÉÛ�âã� 7Ë=Î�:Ë*+�x 	�ó
���ÙÊëå��=�

ã���É
7Ë=Î�ç/ËM������É�����ü��i#�����
�É�ü��ãä

âã�����	
��Èõw���%�Z���ù£�������  

���åV�cFd�'789�'VdþW'�P~ü�f= 

' �r	
í°tuU�%��y¹zåf�Í�
Ìxé�����°èú¾û�¼å%	�� �

���
���%�G�G{Ð¹fÚÉ������ü��G���� ��
7Ë=Î�:ËZ�¦

è�fá���
Atg4B���Ú(Atg4BC74A)�åf%c�-�âI��
7Ë=Î�ç/ËMÛ�É`
aâã
���ÉåfÂé%ý�û�ü�Éâ��%âã� �ü�
�r	Atg4BC74A

' �%
�r	¹fÚ�����Zô�¼å%ýþ��$
°è�=�KLÎÑË�Í��BCû�ü

�%�� °è�=�KLÎÑË	��£�âãáá��y��A�fá��ä
ã�Bh�åfN

�#$�3�@h���ü�É��� �r	
¹fÚÉò�������”¹fÚ-���Ó8Ú”�Ø
ò�
Ók��È�üã�Ó8Ú�3�@#5�� ����
¹fÚ-���Ó8Ú	
¹fÚ�fl
�+ëÔ�Ï�Év'�Ïä�L�ÓÈ#$�(ä����w�Î����ü�Éâ��%È��

�K!� â�%�r	
����y�l¦É¹fÚ+ëÔ�Ï�»�¹É����ü��G���

� F������
���	¹fÚ+ëÔ�ÏÉ�Û��i#���ü�É½Jâã��K!�  

c�-�åfé

%ý�������	����
��|�%¹fÚÉ������ü��G���� ü�����


H�7Ë=Î�ç/ËMÛ�c#%���
¹fÚÉZ[����ü�É½Jâã�  

 
 

 
'

'

'

'

'

'

'

K!' °è�=�KLÎÑË%��Û�é7Ë=Î�ç/ËM� >Åh§[©��*+�

Â½âã�7Ë=Î�ç/ËMÛ���1§D©'



― 135―

�»
��%���±H	É�É����\�È"8�ü$��ä
éé�³�û�ü�É)Èâ

ã��� É��jèû��$%	
É�./��µû�o^¤jè 
®µ%��Ü@è 
 ��

�É�./%D�û� ��è É=�ã��� È���
 ��è 	���?%-x���ä


É�./��µ�=��
Ùp	jèå��#i,É���ü���
Ùp%Da�$È�jè ��

��£�âã���  

�°�nZ�\¼�dßV:s'!RF���F_=ÝzQZ[\G�}HXå�b� 

���
 ��è �	
É�./�����ÈóJä�:�./% ��ÉD�âã
�ü��

c(ÍÉõw�È���� ü��$
ÊËMÛU�
Xf%�ÜâI
É�./%D��Å�Féâ

I�
&�ý ��jè�IMRT, Intensity Modulated Radiation Therapy��¢Gã��AÉ-����
� �ü�
�äúùÈ ��É�jè�����
ÎÛ=?/Ëë RF°èq�Í�� IMRT�üã
��%ÂÃ���� °èÊËM�OH¦B��%&�
m}%��¾¹É��jè%���
D�¼

����ã�OH¦B��¢á°èÊËM���ü�â��%�� ��
jè��Í��ã$��$


<LÔ=�Í< X �%��&�ý X ��-i�=�� ����
�»-G¼�È¾¹É��jè
¼����OH¦B��¢á X��-i%�¥��  

 
�IJÛ7èé9@A J�eKL!�Ã��

�ÎÑÏç�Ï!�Ïê�S1P�	åfHo���%Z��WÂÔ�Ñ»ËøË��� S1P 	å
fN�ÁL,ë�^h�����ÎÑÏç�ÏÉ�ÏêÜâã�ü��i�âã
åfo%����¤

S�Ú%(Íû�ü����åfHo����Â����i�(Í�-Õû�É
���Ì%��åf

oY1�>âã�	�ó�����È��� 

�r	U���%��ù£�7ËÎ�Ï��Ú���BC�z$�ü��
,+LÎÑ�!%�

���vå¤åf�2-�`a�
9~�v�½ûæHì�è���G�>âã� Spns2É S1P��Ú
���ü��G�>�� ��	ü���ÚÉ¤£§%����=�ì�è�¢áü��â��%�



=���0¿� Spns2�åfoY� S1P� >,��¢áü��â����� üã	¤£-�%�
��	#$�� S1P��Ú��ä
éé�¢µY�xSÉ�:���  

 



― 136―

t@'G<_<Y'de'X��c�'? 
 
Wd�¨��  E³' :=�K1Ë8ù�
·à' �f¸
�é' �� 
��Wd���� ã�'   
���W���� ,' If
�' z� 
 

a)� �� 
' úùEú�E¢$¤��(ä�ø��$�£Òmd�A
�Ëø0�ÜÏK�A%��ÇÚÕ°��

����%& 
6y��F�VLÛ��A���£�âã���þ��Ï8�Ï=E�/KLÎÑ�

A%Zû�*+�=��  
 

b)� % 
EEúùEú�E¢$¤��(ä�ø��$�£Òmd�A�*+�·àEã��'

OntoGear �dx�K����%�ËÊ�������ÏK�ãÜ÷ÇÚêÜ��À°�
(SOFC6Solid Oxide Fuel Cell)��ð�ø��ÐM�Ü(�=��"'
!�OntoGear FFN (Functions’ Forest Navigator)�S-�� 
)�&Ê7Ï=9:Ë�#5�
ËÊ������ÏK�æ8�� '

3�SOFC�89Á�Ð8�ð�ø��ÐM�Ü(�� '
5�o�ËÊ�e÷XÏ1ÐÑÏKeÈ��ge >aY�KtEÂã�=�
�%&��� 

��� OntoGear �89=ø�8S-�Ókc�eý¤%��¦B¼�pFû�XLß	Ë�CÏ
��ÐM�89=ø� ÏK������"'

*+��	�'MetaMoJia§^ý��¤�È��©��eÜâã� '

' ' '
' K ('OntoGear FKE�Ð8��1dó''''''''''''''''K 0'OntoGear FFN%�� 3D View'

'

'

E"�¤�Ëø0�ÜÏK%��ÇÚÕ°��./%&�ø�E³E,�'

!��*+�	
"�¤�Ëø0�ÜÏK%��\JKÈ./�����¤¦C�í�S-�� 

./���¦§%B��§���j�
./��T�¦§���Ï��K�� Kg�Ëø

%��%&�É�=�
�Í¤Èî %�þ�ÂÃ 	./���¦§%B����ü��;

Å¤%½�� '

)�ÂÃ � SOFC�./ÜÉ����ã� Acoustic Emission (AE)�Ëø%BÍ�
<L�ø0Í
8��./���-iêÏ�ú��Ü��./c#Éà��ã�ü��î¹�� �%���

l¿�����
H�ôb�zx%��./
°BÂ�./
ÚL��Ë1�./
���°

½�./�	ó�É·ü���óc#Éî¹âã��K3� ���%%�ä¿À��É�

Üû�ÚL��Ë1�./%�� [w����;%H$��¥�� '

���	
Ó8¿�./��%�û�_}2���¤¦C��øû�ü�É¼���� '



― 137―

'

K >'"�¤�Ëø0�ÜÏK%��\JK./��T���¤¦C�í'

'

EEþ��Ï8�Ï=�ª�A�þ�þ����ù�æ8
����ã%��\Ð�
´ãF� > �@�

��êÜ�þ�#$�(k� E�é�'

!�'�ë¿ÛË1»ÍÖÏK
�ë¿ÛË1���æ8û�ü�%�ä
ã�Ò�Y<=��

dû�Moþ� LË0�<�k(%�¥�� ü�Ò89ËÖ%�ä
100nm��� 60nm¿
ÑÏë¿�è� Moþ� LË0�<É
250nm�è�7�:þ1�Ë1ë�äk(��

=Í8�¿Ïþ�89Á��æu��ì�þ��è�0�<k(�¼���� '

)�'» øÕ�×1Fe2.5Mn0.5O4

���	
�° þ�� Ï=9Ü<������Ä$�û�¢E�»W1¼Ëþ������\

Ð��á´F�%(k����ã�A ��� '

'&'�Ù�Úþ�#$�Û�%�¥��'

 
K N Moþ� LË0�<§�è (hhnm©§(K©
Î��Ò���Y'» øÕ�×1�ù'âI�&'�Fe2.5Mn0.5O4

 

þ��=L<Ö

×Ë§ K©  

EúùEú�E¢$¤��(ä�ø��$�£Òmd�A�*+�·àEã��'

E"�¤�Ëø0�ÜÏK%��ÇÚÕ°��./%&�ø�E³E,�'



― 138―

��=��XÏ�ÂE����¢k�í�AÒL�ÒÏ�'

��'

' ��=��XÏ�ÂE����¢k�í�AÒL�ÒÏ���©½��=��XÏÒL�ÒÏ��	


{�*+GH�>�e�¡te¢$�Â�í�A�ÐË0�é�¡�È�Â¢k%d\û��$%
�

�!���ä��=��XÏ�ÂE����¢k�í�A*+�º�¤xS�K��¤�-ô����

��� )!Êë�ão�Eã�ÜaD%���	
úùú�E\�ÅEã?E�»W1¼ËÉ�V

âã�)�Êë��ì�����XÏ�A%=¦¤È�í�[ì
Ë�¤È-x�Qû
��=��X

Ï�A�*+S-É���È���� ü�*+S-%���	
�Â¢k������¢k%i�f

y��*+Ú²ÉÑ���ä
ðr�*+G���rÕ�*+�	�Ì��ãÈ� ûÈ��
üã�

�*+�¬�¤zx��$%	
P�¦��?�Ë����¦��*+pH�>
|+�*+©�E�

$�d�¤
Í�@7æ8*+ÉÑ���� '

' t*
eÞ\@Ð@�Â^@*+G�Ð@*�
Þb{\@°è^@*+G�°è*�
e~ªe\@

NÖÜ@*+G�NÖ*�ÉÒL�ÒÏ��.¬ü�%�ä
¡�Â¢k
�ª
ð*E%&
���

�¢k�fy��*+�z$�ü�É��
*+�µ��zxÉ�:��� ��e�	�|*+GÉ

�$�¦��=�%�>�.��=¦¤Ee ¤È{�*+GH�>%��WÍ=ÎË<Õ*+%��

º�¤�í�AS-*+�Øz�K�����ä��>���ÐM%������89:;<=��� 

�ÒL�ÒÏ�	
�Á� > á�*+K1Ë8�|*+G%p��
¡�Â¢k
�ª
ð*E%&


����¢k���¹Éä��@����>*+�z$� '

' �ÒL�ÒÏ�	
5*+G��È�12��D%�ä12âã����ä
t*���12��	


L�fWd�^ýÊ3c�
ÓàâcWd
È8£9Wd
úûüýWd��� '

t*�K1Ë8ù
cK1Ë8ù
¨�Wd	��nä��� '

�!�x¦èþ�»	<=9Ü<�~*+K1Ë8'

úûüýWd�K1Ë8ù�
È8£9Wd'

�)�x¡��þ�»	<=9Ü<�~*+K1Ë8'

æ��¸Wd�K1Ë8ù�
L�fWd
ßrF½Wd
¹º-Wd'

�3�xþ�¦èÔ?Ü<�E��7Ô?Ü<�~*+K1Ë8'

���ýWd�K1Ë8ù�
���=Wd
éß�¸Wd
²³3Wd'

'

'

% 
E_`÷ÒÏ?Ë�j%����Ü¦èÎ�h�S-�

EV_]%�� (¦è Å\[�n�Ò®�þ�¼×Í8�=ÏW1°J*;%��3fn�¦è�Ò®'

Eù¸ù&'� a^ä[äÓ\�¢k� ä[äÓ\E[Ñä[\']�` ´µè#$%���¡J��*'

E?ËßÏþ�Ö!Ë+�Í��þ�Ô���S-%�¥'

EKLÎ;Ï�Í����7ÁÏË%Êu�H$��¥'

EÎ;M=E�H¦BFcÕ°èVÆ©��S-'

EÙ�Úôbcd���%�~g±�µ¶û�î �S-� VWu:� VW�����ã��Ü'

EÎ�XÍ?ÏÕ:Ð1YÏáÚÚ%�� (N&>&> ��eóÂ����ý'

E%&w_ Õ [_Âð*89Ë+øÏ<<Â�Í��åf±%��� [_Â �¤"�Bâ'

EÅ\[�� ÏÓ8Ú�áF��¤Û� �S-'

E\JKÜÅè�É%����ËøØ;A �S-'

 

 



― 139―

 
 

  
 
 

a)  

 
nm

 
 

b)  
 

[c]
t-butyldiphenylsilyl 12
X

[c]

 
 

 

[
5]

1

 



― 140―

STM
5

 10–4 G0

 
1nm DNA

1000
DNA

DNA

DNA

 
 

SPM DNA  
DNA

7 M13
DNA

7
DNA STM

 
 

 



― 141―

 )

b )
InGaGdN GaGdN/AlGaN  

  

 

 

 



― 142―

SiC  



― 143―

 

 
  

 
 

a)  

1 ATP
ATP ATP

DNA
DNA

b)  

14-3-3

14-3-3

siRNA 14-3-3 14-3-3
14-3-3



― 144―

 



― 145―

�!MÊN7$O�|P/)kËÌ�X×¹ 
 
���W -�' X3 
 

a)� �� 
xiÚÏ�Ï%@££¤cª��o���ÐM~�xiÚÏ�Ï~�	xy�æ8)*���Ë�CÏ¢

>|}�Û�~�89:;<=���
iÚ��ÐM���-��î.��xÏ�Ï�
Í~�"}�

�¾¤%ûV��¡��XÏÁ8=�¢>�
��£G��äjã�¡��þ�¿À�Â^@
o�

��ÐM^@
9ßÍ=ª@�#5û�ü�%���
iÚ�d���È�������¡��£¤c

ª�:�o���ÐM�¢����û e��Z����Hge 7aÉ�*+%ñhû� F���Ì
%
xÏ�Ï�
Í~%¡}�b��
��^@��teÜE�ÍÜ�A%i�§����Ë�CÏ¢

>���û 

' �*+�Øzî����
�&���Èi����������xÏ�Ï~�ð*EBC�
iÚ

�»W1¼Ë��Eo�p�%B-âã�¡��æ�%�Ìó�Â���¢�Y�ÌÍxS�K� Ï

�Ï�¬Ç¤%,Íû�¡��æ�ÉÒ=L<øÝÞ��1��� ü���1�	
Ï�Ïº»��


¹º(activity)%�äÒ=L<ø�¢á��þ,<�É�Ûû� ûÈ��
�r�¿Àª@�	�äµ
óü�É�¤����Ï�Ï(��Ê�
Jà�)�d¬%
Í�
ö;�¤��1�´ì�Ï�ÏÒ=
L<øÝÞ��1���û�ü��
�&�á��ÈÏ�Ï�è�¢kû���Ìü�%È� ��


¿ÀN�Ðß�ÐÏ�×1�d¬%
Í��
Ò=L<ø�¢á²³#$�ý�û�ü������� 

�ü�
Ò=L<øÝÞ�è�#�û����È�Ï�Ï�è�#$�â��%�
�ã�����ý

þ�ü�%�ä��<LÔËø��V�=���� ���
Ï�Ï�èÜ��$�Ï�Ï¿À���

S-�=�
â�%
89Á�E��S-�=���� ��
iÚÏ�Ï�ð*û��$�%&�A

�S-�=Ì  
 

b)� % 

 

�r	
U����*+�S-����V&ÕÜ!Ë9Ï�è�Ï�Ï�è����û�ü�%��

�²³�#����Ï�Ï-QV�S-�
Ò=L<øÝÞ�æ�%�Ì��¡��²³æ�����

� '

��l<m789MÊNb#@�b#®Y'<}H 

 

Ï�Ï�è�> ý#l¦%-ÁÏ��äò��ü��
¹º�-o�%Ì#��è�> É��

þ,Í<%�ÜâI�ü�É��� ü�-ÁÏ��'��Ï�Ï�è��ÏK-QV�(kû�ü

�%�ä
ou�-o�%Ì#�-QJ¸kÉ�Üû�Ï�Ï-QV�-²³ÕÏ�Ï-QV����

û�ü�É���  

��OPGMÊNb#@QZ[\OP�X×¹�ý� 
0á�-²³ÕÏ�Ï-QV�> ��LÏ�âI�ü��
f�@�-ûJÕ�²³É¼�%È� 

ü�î �	
-QV�-ÁÏ%j âã�-Å��LÏ�Éèã��
-ÅÉ³���î�-QV

�<øËÏÉ> âã
fîÏ�²³¶&�i�>û ü�æ��ÌÍ�
N á�-²³ÕÏ�Ï-Q

V�Í��9�@�2-Ú²³����� ��
ü�²³��ÐM�¹Õ9ßÍ=%�'�
-û³

²³���Ï�=	Ë�CÏ�=�� ����
Ò=L<øæ�%�Ì��²³	
��p�%��

ö;�¤²³%�þ
,�Ì���ä
ö-¤È»LË%����&���ü�É¦���  



 
Ã {3 Ämn��
�A�
��l�./�,- 



― 147―

QV/�

ª�ù�¨�Wd    m¼' n 

�Ax���A�G~� ���ª� ßf' {â
\¶' ~�

ÚL��ª� æÈ' �G
¹È' ë×

��6 ���
' Ü(ª��åâ����¼ª��ÚL�ª�	
te^@*+GÉ�ïâã����%ò�âã� 

é%Ð8âã�Ü(ª��Èä
G�?R��!��)��%Ü(��Èä
��)!��)�����

%�*+G��.%�äò�Ü(ª��È�� �*+G�*+¦�	P��%�����
�É©�

	Ð+ÐÓ�á�¡È�ÉÐ� ���ª��ÚL��ª���È�Ü(ª�	
üã���É©��

k(��Âãû�ü�%�ä�*+G�,-%��È¤"������ 

' ���ª�	
|+�~�Í���ª@�É©���ð�Ü(����ÉV]�k(���� ��

	´ã§O÷½¯%Í�É©����èÉÐó
üã���a%Ì#��$%�ð�����*+p�

�®È�>�Uáü�%�ä
�É�¤%BÌ��©��k(���� ��!3�%	ãÉ}Õ

0�ÜÏKÁÏøÉ
��)��%	ô�ô�íÉ�jâã*+p���ãÈ�è%��Ì���

�Ì%È�� â�%
m�
Í��%fl�ª(���Í¼�%���ä
B�*+pY��A�

��=È�ã��� 

' ÚL��ª�	
|+�Ü@ÚL��¿À�û��ÉV]�©���ð�Ü(�=È���� *+

pÉÑ��û��É�¤%BÌ��©��S-û��m%
�r��V����ã$�÷ûâ�úù

��ûV��©��Âã����Ì%*���A�îï�K���� ����
ã9Â'�ÚL�k

9÷|+ÁL,Í<�¿À��ª��Vâã�����
���$�©��x��K���� ��


��)��%	ô�ô¨ *óíÉ�jâã*+p���ãÈ�è%��Ì����Ì%È�� 

Ô�6 ²ÌR
' �$�x����	ÚL��ª��ô�ô¨ *óí
���ª��ô�ô�í÷0�ÜÏKÁÏø

�Jð©��ª]�#$�� 

' ��
ù6��Ax�ÉFÌ�A*+D%ñ��
�A�*����� ��%	\�yï\@�©

�S-l}�*�D%���)Ø��øÍÎÉB*��$� â�%
	Ñ\@
\�Yï\@
\�

yï\@�x���A*��S�jã�A���=�� ü��Ì%P��%�����A��_%�

$��� ���
GNÏ�%ð®��A���=���� 

S ���$úû>? T

' ���ª�' )����å�)!���' ÚL��ª�' !5?��å�!5!��

S �'?<�WÝ?�Z>? T

' ���ª�' �R��' ' ' ' ' ' ' ' ' ' ' ÚL��ª�' �5��'

S ý�U VW)? T

' ���ª�' !!Ø' ' ' ' ' ' ' ' ' ' ÚL��ª�' �Ø' �N' Go3Ø' R��



― 148―

 

�*åÃÂ´-ýX0 

�ù�¨��Wd Óà' âc 
 

a)� �� 
' ��É�	
 ����@��Ì�
Ù®]�3H, 14C, 32P, 33P, 35

 

S�Í¬�Â��ä�Ì�É��$%
��âã������ ��É�%	
5Ú�ÏÖ	Ë�CÏ?¿ÏøË÷��7�ÔË:ÏKÒþL

�{Ë��©�É��âã��� üã���$�Í�
Ü8����@�%��ÃÒ÷
ÃÒÜ8�

�Í��iÜ@¤
¦èi�@¤:�åfi�@¤�ÉÉ=�ã
øÏ<<Â÷ì�è�#$����

Bâ��$%\�È¤"������� Wx�÷@i� ����@���WXZ[SBp�É�H

�n��
Í���ä
 ��Ùa)·J;%à��¹¢ç�É=�ã��� 

b)� % 

'  ����@��É��Í����ã�*+���	|*+���%��$�ã���  



― 149―

��?�lXýX0

�ù' Wd' �¨��' ' ' L�' f

' ' ' ´Wd�¨��' ' ' ùßÈ' O¸

' ' ' ´Wd�¨��' ' ' æ�' ;<

' ' ' ´Wd�¨��' ' ' ¯�' �f

' ' ' ´Wd�¨��' ' ' å�' ¨f

' ' ' �W' �¨��' ' ' J' NO

a)� ��

' °è89Á��É�	
��3��!��!�%��âã������ b�É�	
þ�Ð<�9

:Ë���Z��í*+�Øzû��$%
-E°è¿À
Åè¦è�è¿À
d��è¿ÀÈ�%Z

���*+�Ñ��âã�mn�89Á�Zô�©�����
����È�è¿À�89Á��A�

Ï��	���*+�xS%¤ï��ü���¤����� 

' �$���	
¹JK<�ËÏ1ËM
Ù�Ú����9Â�%&���9��7�VC©�
ýÐ

#$�ýþ��$�æèH ú¾ûE�:ø1-@ú¾û
<øËÏÛ��=Ì�$�ÎÛ=�/KL

ÎÑ©�E°è�Dh©�
|+�YZ©E°½Û��=Ì�$��<Íøþ�Û�©�E§O��©

�E°èÊËM��©�
¾å�ª�=Ì�$��Ì��7Ï»ÍÖÏK©�EF$�7ÏÊËM©�


�ÐÛ���$��S�
á���$�Î�hËßÏ�Ë©�
BCÍ<Ë/þ1XÏ !ËøÈ�É

��âã��� 

b)� %

' b�É�	
þ�Ð<�9:ËÁÏøË���Z�*+���|+¿À%�û�#$BC
ýÐBC


°½Û���É*+÷
üã����%|+¿À�°±¤�Â��*;
-�è
°è�è
¦è�è

È��Ü(�%Ý[���� ��
áË{%��©�Íî ���
|©��ÔÏÐþÏ�
Uª

}=
��È��=���� ��)!�	R*+�E��
ÍÉ�ä

ÍAkÉ�)�����

�� 



― 150―

Y0� � �

�ù�¨��Wd' ' ' ú�' �f

��x�' ' ' ' ' ' ' ¹�' (è

��¦}�' ' ' ' ' ' ué' =�è'

' ' '

�K��	
_}¤K��GÕ�
ç�õ9�%S�K��É���ã��� K��-£
Sj:

��º�G»ýù÷DD
ÓM�`�Î�÷Sòe�
K��H=����=���� �

ÍÃN


SjãK�È��aËMYË:' (http://www.sanken.osaka-u.ac.jp/labs/lib-web/) %&½���� 

' ' '

' ' ' ' !Õ�k"' ' ��K�'  9,325�' ' ' �å|' 179+' ' ' ¡�' 5+
' ' ' ' ' ' ' ' ' ' ' ��K�' 25,987�' ' ' Ôå|' 563+
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ��� 22� 3� 31��»�



― 151―

ã$ôD0 
 
�ù' ��Wd «¬' f 
 

a)� �� 
' t@�>�	
te^@*+G�t*��teu���>,-�Øzû�7ÎÑ��
t*�*+

���aD%0@û�ü���¤���,-�=���� �Èe�	
t*�teu���®ÈWÍ

=ÎË<#5
teu����y
�a%Ì#��ÌÈ*+�Ëè�Kt
t*�*+������Ë

è�teu�ÜËè�� ä8�I���� ��
¡te�¢>%Ï��¡��¦��*+)*¢>

�ÂÃ
â�%
teu����a%��*+S-e �e�Øz,-�=Ì  
 

b)� % 
�'��%è8����'|�ã'T��Z[�

\ t*Ð<�9ÏSE½4V��� 21� 6� 24�
�� 21� 9� 4�
�� 21� 11� 20�

�� 22� 1� 29�� 

] Web Kt½t@�>��aËMYË:%�
|*+��N�÷|+t@�>²�Kt â�
%=I�¡à����teu���õ8I%�Ì 

^ olWeb�=��Kt½�A�Ëè�Kt�Ë=�(��ol�Z�n#�Kt 
_ �PKt½67þ�Ð<�9:ËA8x��� 22� 2� 17í19���Kt 
�

�'��¢½��p`a�

Å' ¡te¢$*+DSE½1*+D' ð 3V 
Æ �ñxþ�¦C~ÎË<�CÍ8SE½1V��� 22� 2� 15�
é×£ÁÏøË�

Bavarian Cluster Nanotechnology/ Germany��mE
È t@�>�Á,þËSE½1V
xÊu	�1�*+�6y�Ê:W�Yo���6���È�QKt��6 Nanoco 
Technologiesa�~��� 21� 5� 13��

'

�'b|`ac'��'q�Ü_V�

\ JSTx�Ëè-¢ÜÉ*+~½�Þ 9� 
] úûte�xº�¤�í�AãÜ�ø�e~½� Þ 1� 

'

�'Î$8ade2æ
Å fúge��� 21� 5� 2��
Æ ë�7{<ÁÏoge��� 21� 12� 9��

�

�'45ôD�

\ ÎL¿ÏaËÎ�Ë*+G$GI�D�� 21� 8� 19��
] �6 Leeds\@$GI�D�� 21� 10� 22��
^ !6/¿1yt@�>"	b$GI�D�� 21� 12� 17��
_ ñ��»1ÏE<L�øËEþ�Ð<�9:Ë$GI�D�� 22� 2� 14��

 



― 152―

ËÌÜÝVÞ'z0 
 
�ù�¨�� ú�' �f 
Wd�¨�� E³' := 
´Wd�¨�� ´r' µ¶ 
�W�¨�� ST' ·U 
�Ax��¨���é' ãë 
�Ax� =æ' S] 
�Ax� �r' v� 
�A¦}� ª�' 7£ 
 

a)� �� 
' ' o�WÍ=ÎË<�	
���*+¹º%���o�WÍ=ÎË<��?È�:�������


üã���ßLÏÐÑÒ�Ë��GNo�WÍ=ÎË<�12�./Üû��%
1999� 3�%-ô�
� GNo�WÍ=ÎË<	
1980�^éÙ%£���ÐM^@\l}�*+�Ém��#5�
1994
��ODINS(Osaka Daigaku Information Network System)�1ÍSÄ%��*+GùÚJK�#$âã� 
�»�	
te^@*+G%>��cr%o��-¶ES¶���Âã���� o�WÍ=ÎË<�

�	�ù���
�A��äBCâã��Ax�%�äte^@*+GWÍ=ÎË<�ú;1Í	��

�äWÍ=ÎË<���Ë��;
#$%����A¤(e�	#$
|+Ë�Ë�#5Eç�
|

+��ÐM�#5Eç�

ÍpE*+p��Ë=EWX
aËMYË:��¡E(�%��P��

ø��=���� ��
te^@*+G�Ç��|+�Ï�:¿M
BCD�%���ùÊuYÏ�

��ÏøËWÍ=L�+�Âã�
	:�=	Ë�CÏ
Ò+�=L<=�F��ÐM��Âã���

� ��
*+Gj�ç���ÐM
°è&½�
�"?ÔL�1ÍEç��=���� ��
e�

%&��ÐM
�����pF��ÐM


 

æ%��E67D¤�ËøË�F��ÐM�Ðk�GNÏ�

��ÐM�S-E1ÍEç��=���� 

b)� % 
[ �Ï�:¿M�Ë=
International symposium of Post-Silicon Materials and Devices Research Alliance Project

 ] 
' (09� 9

�) 
5th Handai Nanoscience and Nanotechnology International Symposium
- From Nano-Structure to Nano-Functionality -(09� 9�) 
¯ 13Vt*/¯ 8Vþ�Ð<ÁÏøË/¯ 3VMSTeC/¯ 2VÒL�ÒÏ�67�Ï�:¿M' (10� 1�) 
�ÂE����)*m�*+|}-ôÁ>�Ï�:¿M(10� 3�) 
\�\@te^@*+G¢ï 70J�Á>BCDE¯ 65V@ABCD' (09� 11�) 
¯ 31ViÚ��µ��=�(Í�Ï�:¿M' (09� 11�) 
¡@A)**+xã�ÐOH�¢-���S-~¯ 1V67�Ï�:¿M' (09� 12�) 
¡@A)**+xã�ÐOH�¢-���S-~¯ 2V!S�Ï�:¿M' (09� 8�) 
¡@A)**+xã�ÐOH�¢-���S-~¯ 3V!S�Ï�:¿M' (10� 3�) 
International Symposium "Innovative Nanoscience of Supermolecular Motor Proteins Working in Biomembranes"'
(09� 9�) 

[ ��ÐMZ�  ] 

PKI89:;<=(6ïo�@*+G) 
Ë�ËÁÕ!�ÐÑol�ù

 



― 153―

[ WÍ=ÎË<Z�  ] 
¯!*+õ��%�ÌWÍ=ÎË<�ðE��

ODINSÒ�LAN��
�ÏÕ!�Ë�CÏõ¡�%�ÌWÍ=ÎË<�ð

[ ��D ] 

ç�õEr�D���%�ÌWÍ=ÎË<�ð

P���D

ù@Ò� LAN-WG
e�%&��D

 
[ aËMYË: ] 
t*�.%�Ìt*!üHP�¡

 
¦�¡�' 3�

[ ��� ] 
��¥Ì¦fú!SVIDEO²(
t*KtVIDEO ²(

 
��øË01�474��



― 154―

fÌ0 
 
�ù�¨�� ��' �ý 
�A¦}� æ�' ëè 
 

a)� �� 
' P��	
P���D�ghE��î(%Ê��P�,-��½¤�á¬�¤%=Ì�$
�� 18
� 2�%-ô�� �Èe�	
P�%Zû���ðhÃ�(�%Ñ�ÈNÀ�F
t*Ü!Ë�	ø
Ë��P�|:��������pF:�-=�¦�
aËMYË:pF%ô�NÀ�F
Áp-ý�§

�ôG¨����µó�%Zû���
�{Á����F:�Uç���  
 

b) % 

Z�ÂRkþÑ� � � � � ACD�

�� �»���Z�ÂR���

B��Ówç��� � � � � � A�%��²Ý(��îÝ�v�6'²�&�

¯	&É�� � � � � � � � � � D�%�à�� ¹��ìÃ�©L£��o�Å&�

��Ñ� � � � � � � � � � � � ¡C�

�� �,yYP�®¯°¨$�¶���

¯	&É�� � � � � � � � � � D�%�à�� ¹��ìÃ�©L£��o�Å�

�� �'ü'îÝ�v��Ý�°'�%xxÓ&],Ö��

� � �  !"#Dç%$#,\%%���µ]&'�(�)*Ð¤m� �

�� D$*,µz\%*Ð¤m%��+,�§4.&� � � �

*Ð¤m��� � � � � � � � DD�� � � � �

\%Ñ�� � � � � � � � � � 8K- �

�� �	�ýý'�¨Íó��./0«� � ï��

�� «�12üv,	tìoI�

�� ��Ùâ®â3�B�

�� 45;W¯''æ6�

�� ��IÌ��7��, Ów���

��«�128£8oI�

 



― 155―

��0
 
  '   �' ù' ' ' ' ' ' ' '�' ³

�A_}�' ' ' ' ' Ó�' U

�Q���Ax�'''''ßf' {â

ªª(ª' ' ' ' ' ' ' ' ' ' ª' ù' ' ' ' æÈ' �G

E��VLª(ô' ' ' ' ' ô' ù' ' ' ' \¶' ~

EÚL�ª(ô' ' ' ' ' ' ô' ù' ' ' ' ¹È' ë×

E�A_}x�' ' ' ' ' ' ' ' ' ' ' ' ' ßÑ' !G

ðð*ª' ' ' ' ' ' ' ' ' ' ª' ù      ' �é' ãë
Eð*Eo���ÐMô' ' ô' ù' ' ' ' =æ' S]

' ' ' ' ' ' ' ' ' ' ' ' ' ô' �' ' ' ' �r' v�

E¦CE�Ëøp�ô' ' ' ô' ù' ' ' ' @æ' �f

ô' �' ' ' ' æ¾' Ç

E�A_}x�' ' ' ' ' ' ' ' ' ' ' ' ' w�' =7è

a) ��

E�A�	�ùF�
ª(ª�ð*ª���ä
�ãIã 0á�ô�dû�./��� '

E�A�ù§'�³©	�A��Ðúû��m%
A8BCÁÏøË§°èú¾û�©�e��=���� '

E�A_}�§Ó�U©	ÅèÊËM^@*+���e��=���� �Q���Ax�§ßf{â©	

Ü(ª���~�ª�%���e��=���� '

Eª(ªù§æÈ�G©	ª(ª�Ðúû��m%
Ü(ª��ÚL��ª�%���e��=���� 

ª(ªG~�A_}x�§ßÑ!G©:���VLª(ôG~�Ax�§\¶~�©	te^@þ�Ð<

�9:ËÁÏøË�þ��ª��:�Ü(ª���~�ª�%���e��=���� '

ÚL�ª(ôG~�Ax�§¹Èë×©	
Ü(ª��ÚL��ª�%���e��=���� '

Eð*ªù§�éãë©	ð*ª�Ðúû��m%
A8BCÁÏøË%���e��=���� '

ð*ªG~�A_}x�§w�=7è©:�¦CE�Ëøp�ôG~�Ax�§@æ�f
æ¾Ç©	
�

A�
te^@þ�Ð<�9:ËÁÏøË�þ��ª��:�A8BCÁÏøË%���e��=��

�� ð*Eo���ÐMôG~�Ax�§=æS]E�rv�©	
o�WÍ=ÎË<�%���e�

�=���� '

|�Ax�	
�Á��ÌÈBCy%���*+Í©�÷�V§�Ü(
1o
ð*
WÍ=ÎË<

�Uª:�*+Í¿À�|+¦C
���Ëøp�È��¬Ç�óO=���� â�%
���*+

�ÐÓÜ%�Ì��ª
ô��ì�Ú²�#5��ø,-����d\���� �%t*67�Ï�

:¿M÷67D¤È���ÏøËWÍ=L�+��ã���hÁÂ
WÍ=%��Ð	ÊD¤��12

%��øe ���� ���AE£Ò�Ï���$
�Ax�|c	=�%�A*��=Ì�m%


�A*+D
*�D
|+@D�%��½¤%ñ�
-ý���� '

�A�ñ[�SE�����A���D	 00V��kì
x�A���~\YÄ00'§0hhc©'�-©�� 

üã�%�ä��ã��AE£Ò	
Wx�
*+i�%����ãIã�_}¤�A�������

����� �����b*+G�¡j@i������úùWX%�ä.��A��E�úùB D

� z�%SE�� fî
��ÌóäW��èã���Úw�% >�H%��äSE�
(( �%	�

�ñ�¶¹Eé@�%���Ï�ËE�»Ï� 0hhc %�^@�Év��>«��*¹º�e�f

��a�� '



― 156―

b)� %

��0g¾)� � � � �

E�A���' \YÄ00'§0hhc©''

'

��0hdõi�Wj8k�ÌR8l�

�

EúùB D' ' ' ' ' ' '''0hhc �''z � c �'SE' ''''''''''' ñ�ck'�'shØ'

E��ÌóäW�Eþ�Ð<�^W�m�SE' ' ' ' ' '''

'0hhc �''Q�'s �íQ � � �SE' '''ñ�ck''''''zsØ'

Eñ�Ï�ËE�»Ï��0hhc�'0hhc � ((� 0c �'>-c� sØ'''''ñ�ck''� (shhØ'

E¯ 00V�A���D' ' ' ' ' ''''0hhc � (0� (s �'SE'

xy�¤*+ �¬FéB�ÂÅ¦C%ñ���~' ' ' ' ' ' ' ' ' æ¾'Ç' ''�Ax�'

xu\u�í��j~' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' \¶'~�'''ô'ù'

xÎÑ1M0�<�
Í��'Ð%�û�ÎÛ=�/KLÎÑË~' ' ' @æ'�f' 'ô'ù'

x cÜé�\@�Ax��*�È���.�îÏ~' ' ' ' ' ' ' ' ' �é ãë   ªù'

����8õ$8l�*+õbr

E¯ �zV��¦CÜ@Dd�¾Å¦C*+®ID'' ' ' ' '''''''''''''' ¯¶'§hcQ'z �©'

E\�yï\@x��)!�©�S-l}®*�~''''' à°-ý' ' '' \�'§hcQ'z ��'''

E�ÜÒÍ<�A*+D'''''''''''''''''''''''''' ' ' ' ' ''''''''''''e~�hcQ'Q ��'

Exy�¤*+ EÂÅ¦C~\�\@�@*+^''''''''''''''''''''''''\��hcQ'c ��'

E\�\@�Ax�*�' ' ' ' ' ' ' ' ' ' ' '''''''''''''''''''''''''\�'§hcQ'c �©'

EVYÑ[ZW_QEc ç�p��$� VYÑ[ZW_(h ��ÐMç�? ''''''''''''e~�hcQ(h ��'

E¯ >hVd�¾Å¦C,Ü9Ï''''''''''''''' ' ' ' ' ' ' ' ''''''''¢Ó�hcQ(h ��'

E�� ��úùç�@D�¯ QV@A\D�'' ' ' ' ' '��øË-ý'''ù¾'§hcQ(0 �©'

E67þ�Ð<�9:ËA8x'þ�ÐÍ< 0h(h''''' ' ' ��øË-ý' ''e~�(hQ'0 ��''''''

E�VE¦C�A*+D''''''''''''''''''''''''' ''''''��øË-ý''''±²�(hQ'> ��'''''''

'

mÚnÝ�opqr��¤

E
iª@
iç�p'§>Ø©'

Eã�Ú�k$Uú³�p¡U' ´+Ü@�(Ø�'

E-�A(ü<	ËÏ1o�(Ø�'

E<	ËÏ�¶É��(Ø�'

Ej,<	ËÏ;�[�=ùp�(Ø�'

EÒË<4��®WX�>Ø�'

E*óµ'��Ý
�äÝì��Ü1o�e��0Ø�'

E¯ 0+ ������p¡U�(Ø�'

E»Í<��(e��p�(Ø�'

Eo�p��ApÜÉ�H���ÐMÒë,Ü�=	ËøË��0Ø�'

E°±ª��¡U�(Ø�'

E¶·���p�´+ (§íz§¡P��(Ø�'

E¸�Ê���p�(Ø�'

E¯ (+
iç�p�0Ø�'



― 157―

cst� ���))�3�3!��»� 

 
' ' ' ' ' ' '    ' ' ���lù�' ' q�' � 
' ' '    ' '   gh������x��¶�' ñ 
A�v' '    ' ' ' ' �vù�' ' ' ' ¹r' �� 
' ' ' '    '   A�ô�ôù�' ' ' ' È¨' �� 
' ' ' ' ' ' ' '    ' ����' ' ' ' å�' @ 
' ' ' ' ' ' ' '    ' ���¦}��' ¹£' ºè 

���¦}��' Ó�' vëM 
���¦}��' �ê' Gè 
���¦}��' ¶Ë' # 

c�ô (ôù)' ' ' ' ' »ß' â 
���¦}��' -�' îè 

' ' ' ' ' '    ' ' ' ���¦}��' º' �7 
*+�>v' '    ' ' �vù�' ' ' ' �¼' Fz 
' ' '   '  *+e ô�ôù�' ' ' ' 
�' �ý 
' ' ' ' ' ' ' '    ' ���x��' ' �'' £� 

�����x��\©' §½ 
�����x��ß�' 7� 
���¦}��' ÓN' "è 

' '    ' ' '   ¥�ô�ôù�        �' ¨< 
' ' ' '    ' ' ' ' ' ����' ' ' ' ��' ý9 
' ' ' ' '    ' ' ' ' ���x��' ' ·�' âb 
' ' ' ' ' '    ' ' ' ���¦}��' ¹¶' �ä 
' ' ' ' ' ' ' '    ' ���¦}��' \±' �è 
' ' ' ' ' ' ' ' '    ���¦}��' ¡>' �è 
' ' ' ' '      ¾�ô�ôù)         ¢�' �¾3 

����' ' ' ' Óà' * 
' ' ' ' ' ' ' ' '    ���¦}��' =U' 7¿ 
' ' ' ' ' ' ' ' '    ���¦}��' ��' =7è 
' ' ' ' ' ' ' ' '    ���¦}��' ¹�' §vè 

���¦}��' åÈ' À¿ 
���¦}��' ù¢' �� 

 
 
 
 
 





 
Ã {5 Ä|*+l}
{~*+��%���,-����= 





― 159―

-E°è¿À*+¦� 
æ%�� 
[1]Formation of aligned CrN nanoclusters in Cr-delta-doped GaN, Y. K. Zhou, S. Kimura, S. Emura, S. 
Hasegawa and H. Asahi: J. Phys.: Condens. Matter., 21 (2009) 064216-1 – 064216-4.  
[2]MBE growth and characterization of TlGaInNAs double quantum well structures, D. Krishnamurthy, S. 
Shanthi, K.M. Kim, Y. Sakai, M. Ishimaru, S. Hasegawa and H. Asahi: J. Crystal Growth, 311 (2009) 
1733-1738.  
[3]Structural properties of AlCrN, GaCrN and InCrN, S. Kimura, S. Emura, K. Tokuda, Y. K. Zhou, S. 
Hasegawa and H. Asahi: J. Crystal Growth, 311 (2009) 2046-2048.  
[4]Ultra-short-period lateral composition modulation in TlGaInAsN/ TlInP structures, M. Ishimaru, Y. 
Tanaka, S. Hasegawa, H. Asahi, K. Sato and T. J. Konno: Appl. Phys. Lett., 94 (2009) 153103-1 – 
153103-3.  
[5]Influence of native silicon oxides on the growth of GaN nanorods on Si (001), S. Hasegawa, J.U. Seo, 
K. Uchida, H. Tambo, H. Kameoka, M. Ishimaru and H. Asahi: Phys. Stat. Sol., C6 (S2) (2009) 
S570-S573.  
[6]Crystal growth and characterization of GaCrN nanorods on Si substrate, H. Tambo, S. Kimura, Y. 
Yamauchi, Y. Hiromura, Y.K.Zhou, S. Emura, S. Hasegawa and H. Asahi: J. Cryst. Growth, 311 (2009) 
2962-2965.  
[7]Effects of morphologies on field emission characteristics of GaN nanorods grown on Si by MBE, J. U. 
Seo, S. Hasegawa and H. Asahi: J. Cryst. Growth, 311 (2009) 2977-2981.  
[8]Ferromagnetism and Luminescence of Diluted Magnetic Semiconductors GaGdN and AlGdN, S. 
Emura, M. Takahashi, H. Tambo, A. Suzuki, T. Nakamura, Y.K. Zhou, S. Hasegawa and H. Asahi: Mater. 
Res. Soc. Symp. Proc., 1111 (2009) 49-60.  
[9]Selective area growth of GaN nanorods on patterned W/SiO2/Si substrates by RF-MBE, J.U. Seo, S. 
Hasegawa and H. Asahi: J. Cryst. Growth, 311 (2009) 4437- 4441.  
[10]Local Atomic Structure around Ni, Nb, and Zr Atoms in Ni-Nb-Zr-H Glassy Alloys Studied by XAFS 
Method, H. Oji, K. Handa, J. Ide, T. Honma, S. Yamaura, A. Inoue, N. Umesaki, S. Emura, and M. 
Fukuhara: J. Appl. Phys., 105 (2009) 113527-1 - 6.  
[11]Broken symmetry of cage surrounding magnetic dopant Cr ion in cubic GaN, S. Emura, K. Tokuda, S. 
Kobayashi, Y.K. Zhou, S. Hasegawa and H. Asahi: J. Physics: Conf. Ser., 190 (2009) 012102-1 – 
012102-4.  
[12]Local Atomic Structure around Ni, Nb, and Zr Atoms in Ni-Nb-Zr-H Glassy Alloys, H. Oji, K. Handa, 
J. Ide, T. Honma, N. Umesaki, S. Yamaura, M. Fukuhara, A. Inoue and S. Emura: J. Physics: Conf. Ser., 
190 (2009) 012075-1 – 012075-4.  
[13]Degradation mechanisms of GaAs PHEMTs under operation in high humidity conditions, T. Hisaka, 
H. Sasaki, Y. Nogami, K. Hosogi, N. Yoshida, A.A. Villanueva, J.A. del Alamo, S. Hasegawa and H. 
Asahi: Microelectronics Reliablity, 49 (2009) 1515-1519.  
[14]Growth and characterization of Fe nanostructures on GaN, Y. Honda, S. Hayakawa, S. Hasegawa and 
H. Asahi: Appl. Surf. Sci., 256 (2009) 1069-1072.  
%� 
[1]“�Íþ�89Á�”¯!px¢k�A~¯)Øx§O�� ~
¯3Øx¦è�» øÕ� ~ 
(Á���
ÐÒnZ), L�f, �AWX>�a, .  
67D¤ 
[1]Growth and Properties of Gadolinium doped InGaN Grown by Molecular Beam Epitxy , S.N.M. Tawil, 
D. Krishnamurthy, R. Kakimi, S. Hasegawa and H. Asahi: The 12th SANKEN International Symposium, 
Osaka, Japan, January 22, 2009.  
[2]Properties of TlInGaAsN/TlInP multi-layers on InP substrates , J.Q. Liu, Y. Tanaka, S. Hasegawa and 
H. Asahi: The 12th SANKEN International Symposium, Osaka, Japan, January 22, 2009. 



― 160―

 
[3]Formation of Iron Dots on Gallium Nitride and Their I-V Characteristics , M. Sotani, Y. Honda, S. 
Hasegawa, and H. Asahi: The 12th SANKEN International Symposium, Osaka, Japan, January 22, 2009.  
[4]Zeeman effect in low-temperature-grown GaDyN , Y. K. Zhou, M. Takahashi, S. Emura, S. Hasegawa 
and H. Asahi: The 12th SANKEN International Symposium, Osaka, Japan, January 22, 2009.  
[5]Development of Tl-III-V alloys: MBE growth, Properties and Applications (invited), D.Krishnamurthy, 
S.Hasegawa and H.Asahi: International Conference on Functional Materials for Advanced Technology 
(ICFMAT-2009), Chennai, India, January 29-30, 2009.  
[6]Improvement in luminescence properties of TlInGaAsN/TlInP multi-layers grown by gas source 
molecular beam epitaxy , Y. Tanaka, S. Hasegawa, J.Q. Liu, M. Ishimaru and H. Asahi: 21st International 
Conference on Indium Phosphide and Related Materials, Newport Beach, California, USA, May 10-14, 
2009.  
[7]Spontaneous Formation of Ultra-Short-Period Lateral Composition Modulation in TlGaInAsN/TlInP 
Structures , M. Ishimaru, Y. Tanaka, S. Hasegawa, H. Asahi, K. Sato and T. J. Konno: 21st International 
Conference on Indium Phosphide and Related Materials, Newport Beach, California, USA, May 10-14, 
2009.  
[8]Enhancement of saturation magnetization in GaGdN/AlGaN  multiple quantum wells grown by 
PA-MBE , S. Hasegawa, H. Tani, M. Kin, Y. K. Zhou and H. Asahi: 14th International Conference on 
Modulated Semiconductor Structures (MSS-14), Kobe, Japan, July 19-24, 2009.  
[9]Growth and characterization of GaGdN/AlGaN heterostructures , M. Kin, S. Hasegawa, D. Abe, and H. 
Asahi: 5th Handai Nanoscinece and Nanotechnology International Symposium, Osaka University, Osaka, 
September 1-3, 2009.  
[10]Optical properties of TllnGaAsN/TlGaAs double quantum well structures on GaAs , Y. Sakai, K.M. 
Kim, S. Hasegawa and H. Asahi: 5th Handai Nanoscinece and Nanotechnology International Symposium, 
Osaka University, Osaka, September 1-3, 2009.  
[11]MBE growth of GaN with p-type conductivity by Be and Si co-doping , S. Hayashi, S. Hasegawa, F. 
Yukawa, Y.K. Zhou and H. Asahi: 5th Handai Nanoscinece and Nanotechnology International 
Symposium, Osaka University, Osaka, September 1-3, 2009.  
[12]Structural and optical properties of rare-earth element Gd doped GaN , H. Tani, S. Hasegawa Y.K. 
Zhou S. Emura and H. Asahi: 5th Handai Nanoscinece and Nanotechnology International Symposium, 
Osaka University, Osaka, September 1-3, 2009.  
[13]Large Zeeman splitting in low-temperature-grown GaDyN” , Y. K. Zhou, H. Ichihara, S. Emura, S. 
Hasegawa and H. Asahi: International Symposium of Post-Silicon Materials and Devices Research 
Alliance Project, Osaka University, Osaka, September 5-6, 2009.  
[14]Growth and Characterization of GaGdN Nanorods , H. Tambo, S. Hasegawa, Y.K. Zhou, S. Emura 
and H. Asahi: International Symposium of Post-Silicon Materials and Devices Research Alliance Project, 
Osaka University, Osaka, September 5-6, 2009.  
[15]Selective area growth of InP on nano-patterned SiO2/Si(100) substrates by molecular beam epitaxy , 
A. Yamano, S. Hasegawa, J. U. Seo, N. S. Ahn and H. Asahi: International Symposium of Post-Silicon 
Materials and Devices Research Alliance Project, Osaka University, Osaka, September 5-6, 2009.  
[16]Broken symmetry of cage surrounding magnetic dopant Cr ion in cubic GaN , S. Emura, K. Tokuda, 
S. Kobayashi, Y. K Zhou, S. Hasegawa, and H. Asahi: The 14th International Conference on X-ray 
Absorption Fine Structure (XAFS14), Camerino, Italy, July 26 – 31, 2009.  
[17]Local atomic structure around Ni, Nb, and Zr atoms in Ni-Nb-Zr-H glassy alloys , H. Oji, K. Handa, J. 
Ide, T. Honma, N. Umesaki, S. Yamaura, M. Fukuhara, A. Inoue and S. Emura: The 14th International 
Conference on X-ray Absorption Fine Structure (XAFS14), Camerino, Italy, July 26 – 31, 2009.  
[18]A new metal-ion source with an electron-beam evaporator for surface modification , Masaharu 
Nunogaki Akihito Shigemoto, Satoshi Sugimoto and Shuichi .Emura: 10th International Conference on 
Atomically Controlled Surfaces, Interfaces, and Nanostructures (ACSIN10), Granada, Spain, 21 -25 



― 161―

September 2009.  
[19]Combination of short-range periodicity and interfacial stress effects on vanlence band scheme in 
strained MQW (GaN/AlGaN)n , S. Emura, H. Tani, M. Kin, Y.K. Zhou, S. Hasegawa and H. Asahi: 8th 
International Conference on Nitride Semiconductors (ICNS-2009), Jeju Island, Korea, October 18-23, 
2009.  
[20]Selective area growth of GaN nanorods on Si substrates masked with W by PA-MBE , S. Hasegawa, 
J.H. Seo and H. Asahi: 8th International Conference on Nitride Semiconductors (ICNS-2009), Jeju Island, 
Korea, October 18-23, 2009.  
[21]Growth and characterization of GaN-based room-temperature ferromagnetic semiconductors for 
semiconductor spintronics (invited), H. Asahi, S. Hasegawa, Y.K. Zhou and S. Emura: 11th Takayanagi 
Kenjiro Memorial Symposium, Research Institute of Electronics, Shizuoka University, November 12-13, 
2009.  
67D¤�./��
67å|�pF�� 
L�' f 21st International Conference on Indium Phosphide and Related Materials (6712

��) 
L�' f 2009 International Conference on Solid State Devices and Materials (89KLM�

�) 
L�' f 17th International Colloquim on Scanning Probe Microscopy (>���) 
L�' f 22nd International Conference on Indium Phosphide and Related Materials (671

2��) 
L�' f 3rd International Symposium on Growth of III-Nitrides (67Âõ��) 
L�' f 16th International Conference on Molecular Beam Epitaxy (67Âõ��) 
L�' f 2010 International Conference on Solid State Devices and Materials (89KLM�

�) 
L�' f 17th International Conference on Molecular Beam Epitaxy (./��ù
D¤¤ù


67Âõ��) 
L�' f Journal of Crystal Growth (pF��) 
L�' f Current Applied Physics (Editorial Board��) 
L�' f J. Materials Science: Materials in Electronics (Editorial Board��) 
L�' f Journal of Ceramic Processing Research (pF��) 
L�' f Journal of Physics: Condensed Matter (Advisory Editorial Board��) 
L�' f e-Journal of Surface Science and Nanotechnology (Advisory Board��) 
ùßÈ O¸ Second International Symposium on Growth of III-Nitrides (¥���) 
ùßÈ O¸ 22th International Conference on Indium Phosphide and Related Materials (89KL

M��
P�E>���) 
ùßÈ O¸ 14th International Conference on Modulated Semiconductor Structures (���=�

�) 
ùßÈ O¸ 17th International Conference on Molecular Beam Epitaxy (A���ù) 
Mr �f 17th International Conference on Molecular Beam Epitaxy (�=��) 
J' NO 17th International Conference on Molecular Beam Epitaxy (�=��) 
6N@D 
ÌÍ��@D 28�
��ýÐ^@D 1�
°èo�n¶@D 1�
��§OeD 1�
°è¿À�Ï�:¿M 3�
PASPS�Ï�:¿M 1�
��@� 
���ª@�  
Q' RS 

¦è�» øÕ�Ë�ù �Í�� GaNþ�9Íë�Û����ÌÍ%Zû
�*+ 

���ª@�  
�' jk 

GaGdN��� GaGdN/AlGaNYÐ9#$�°±���'±�� 



― 162―

���ª@�  
ß' �n 

¡þ'�Ù�Ú GaGdN�Í��Ð�Åè,Ñ#$�(k�����%& 

���ª@�  
q' �& 

InP���Y� TlInGaAsN��ù���%&
����ÌÍ%Zû�*+ 

����@�  
gG' hi 

¦è�» øÕ�×1�ù %�� InGaGdNþ�
:� InGaN/GaGdNÐ�
Åè,Ñ��ù�%& 

����@�  
l,'  

GaAs�%MBE�ù�� TlInGaAsN/TlGaAs9�Åè,Ñ#$�-@%& 

����@�  
mß' �ë 

GaN� Feþ�ëÍ=�'Ü��%& 

����@�  
º of 

Be� Si�XëË8�� GaN�MBE���ù���%& 

����@�  
Ó�' pi 

Si���@G)*Y� InP��ù�%&%Zû�*+ 

@��ª@�  
yæ "< 

GaN(0001)� Feþ�ëÍ=� STM	:�'±��%& 

@��ª@�  
ú z{ 

Si���þ��Ï8�Ï=Û�@G)*Y� InP�ÝÞ�ù%Zû�*+ 

^@*+4¦�� 
3�½S¨ 

�í*+�B�  
L�' f 

�%&'�ÔÜ�Ù�Úþ�#$�þ�� Ï=9Ü<�
����ÌÍ%Zû�*+ 

7,200

�í*+�B�  
ùßÈ' O¸ 

� Ï�ºÃ{°è0Í ÏK �S-�Ù�ÚY�� 
Ï£j�#�Bâ 

7,500

�í*+�C�  
J' NO 

&'�ÔÜ�Ù�Ú�þ�#$%���'�²³%Zû�
*+ 

2,100

�;)**+  
L�' f 

InGaN�Ë�&'�Ù�Ú%��ù¸ù¨÷-Ù�Ú	Ë
{¢k%Zû�*+ 

3,500

@A¢�*+  
L�' f 

¡¦§@�¨��É®²³%����E����S�^
ýp½�æn�� 

30,000

�����Ä¤*+N� 
ùßÈ' O¸ (ñ)^@�AQR�# ��XÏ����Ü8�Ù�ÚX

Ë�ÑWË=�ù�A�S- 
2,000

�' Mc (�*+IJ¥b TlInGaAsN/GaAs��ù�%Ò
�º¸ù	Ë{Ë%Zû�*+ 

1,500

 
Ù�ÚÅè^@*+¦� 
æ%�� 
[1]Aptamer-Based Label-Free Immunosensors Using Carbon Nanotube Field-Effect Transistors., Kenzo 
Maehashi, Kazuhiko Matsumoto, Yuzuru Takamura, and Eiichi Tamiya: Electroanalysis, 21 (2009) 
1285-1290.  
[2]Label-Free Electrical Detection Using Carbon Nanotube-Based Biosensors., Kenzo Maehashi, 
Kazuhiko Matsumoto: Sensors, 9 (2009) 5368-5378.  
[3]Microfluidic and Label-Free Multi-Immunosensors Based on Carbon Nanotube Microelectrodes., 
Yuichi Tsujita, Kenzo Maehashi, Kazuhiko Matsumoto, Miyuki Chikae, Yuzuru Takamura, and Eiichi 
Tamiya: Jpn. J. Appl. Phys., 48 (2009) 06FJ02.  
[4]Noise Reduction of Carbon Nanotube Field-Effect Transistor Biosensors by Alternating Current 



― 163―

Measurement., Yasuki Yamamoto, Yasuhide Ohno, Kenzo Maehashi, and Kazuhiko Matsumoto: Jpn. J. 
Appl. Phys., 48 (2009) 06FJ01.  
[5]Electrolyte-Gated Graphene Field-Effect Transistors for Detecting pH and Protein Adsorption., 
Yasuhide Ohno, Kenzo Maehashi, Yusuke Yamashiro, and Kazuhiko Matsumoto: Nano Lett., 9 (2009) 
3318-3322.  
[6]High-Sensitive Biosensors based on High-Performance Carbon Nanotube Filed-Effect Transistors., 
Yasuki Yamamoto, Kenzo Maehashi, Yasuhide Ohno and Kazuhiko Matsumoto: Sensor and Materials, 21 
(2009) 351-361.  
[7]Electrochemical Amperometric Biosensors Based on Directly Synthesized Carbon Nanotube 
Electrodes, Kenzo Maehashi, Kazuhiko Matsumoto: Sensor and Materials, 21 (2009) 363-372.  
[8]Fabrication of room-temperature-operating carbon nanotube single-charge transistors., Yasuhide Ohno, 
Kenzo Maehashi, Koichi Inoue and Kazuhiko Matsumoto: Sensor and Materials, 21 (2009) 393-402.  
[9]Single-Charge Sensitivity of Single-Walled Carbon Nanotube Multi-Functional Quantum Transistor., 
Takafumi Kamimura and Kazuhiko Matsumoto: Sensor and Materials, 21 (2009) 403-418.  
[10]Gate induced crossover between Fabry-Perot and quantum dot behavior in a single walled carbon 
nanotube hole transistor., Takafumi Kamimura and Kazuhiko Matsumoto: J. Appl. Phys., 106 (2009) 
113718.  
[11]Electrical Detection of Negatively Charged Proteins Using n-Type Carbon Nanotube Field-Effect 
Transistor Biosensors., Yasuki Yamamoto, Kenzo Maehashi, Yasuhide Ohno, and Kazuhiko Matsumoto: 
Jpn. J. Appl. Phys., 49 (2010) 02BD10.  
[12]Robust Noise Modulation of Nonlinearity in Carbon Nanotube Field-Effect Transistors., Toshio 
Kawahara, Satarou Yamaguchi, Kenzo Maehashi, Yasuhide Ohno, Kazuhiko Matsumoto, and Tomoji 
Kawai: Jpn. J. Appl. Phys., 49 (2010) 02BD11.  
[13]Cobalt Nano Particle Size Dependence of Noise Modulations in Relation to Nonlinearity, Toshio 
Kawahara, Satarou Yamaguchi, Kenzo Maehashi, Yasuhide Ohno, Kazuhiko Matsumoto, Tomoji Kawai: 
e-J. Surf. Sci. Nanotech., 8 (2010) 115-120.  
B6
A6 
?ËßÏþ�Ö!Ë+�����(k���7ÁÏËY�xS, å�' ¨f, §O, ��§O
eD, 52 (2009), 335-339.  
?ËßÏþ�Ö!Ë+�Í��ÙÃÒiÚ¦è¹ÒÁÏË�S-, å�' ¨f
æ�' �¸, , 
ÌÍ��@D, 78 (2009), 1142-1145.  
67D¤ 
[1]Carbon Nanotube Quantum Devices & Bio Sensor Application. (oral), *K. Matsumoto: 215th ECS 
Meeting,San Francisco, USA, May 24-29, 2009.  
[2]Direction Control of Carbon Nanotube Growth on Corrugated SiO2 using Casimir Force and its 
Application to High Current FET. (oral), *K. Matsumoto, S. Iwasaki, T. Kamimura, K. Inoue, T. 
Kishimoto, Y. Ohno, K. Maehashi: International Symposium on Carbon Nanotube Nanoelectronics, 
Matsushima, Japan, June 9 - 12, 2009.  
[3]Robust noise modulation of nonlinearity in carbon nanotube field-effect transistors. (poster), *T. 
Kawahara, S. Yamaguchi, K. Maehashi, Y. Ohno, K. Matsumoto, T. Kawai: International Symposium on 
Carbon Nanotube Nanoelectronics, Matsushima, Japan, June 9 - 12, 2010.  
[4]Electrical Detection of Negatively Charged Protein Using n-type Carbon Nanotube Field-Effect 
Transistor Biosensors. (poster), *Y. Yamamoto, K. Maehashi, Y. Ohno, K. Matsumoto: International 
Symposium on Carbon Nanotube Nanoelectronics, Matsushima, Japan, June 9 - 12, 2009.  
[5]Horizontally Aligned Single-Walled Carbon Nanotubes on Patterned SiO2/Si Substrates. (oral), *T. 
Kishimoto, S. Iwasaki, T. Kamimura, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: 51st TMS 
Electronic Materials Conference, Pennsylvania State University, USA, June 24 - 26, 2009.  



― 164―

[6]Microfluidic biochips for Label-Free Multi-Immunosensors Based on Carbon Nanotube Arrayed 
Microelectrodes. (oral), *K. Maehashi, Y. Tsujita, K. Matsumoto: 51st TMS Electronic Materials 
Conference, Pennsylvania State University, USA, June 24 - 26, 2009.  
[7]Diameter Evaluation of Single-Walled Carbon Nanotubes Using Laser-Irradiated Chemical Vapor 
Deposition. (poster), *T. Tsuji, K. Inoue, Y. Ohno, K. Maehashi, K. Matsumoto: 5th Handai Nanoscience 
and Nanotechnology International Symposium, Osaka, Japan, September 1 - 3, 2009.  
[8]Fabrication of a Logic Circuit Using a CNT-FET with SiNx Passivation Films (poster), *T. Kishimoto, 
Y. Ohno, K. Maehashi, K. Inoue, and K. Matsumoto: 6th Handai Nanoscience and Nanotechnology 
International Symposium, Osaka, Japan, September 1 - 3, 2009.  
[9]Sensing Characteristics in Aligned-Carbon Nanotube Field-Effect Transistors. (poster), *Y. Hakamata, 
T. Ohori, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: 7th Handai Nanoscience and Nanotechnology 
International Symposium, Osaka, Japan, September 1 - 3, 2009.  
[10]Fabrication of Carbon Nanotube Field-Effect Transistors-Based Nonvolatile Memory. (poster), *T. 
Ohori, S. Nagaso, Y. Hakamata, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: 8th Handai Nanoscience 
and Nanotechnology International Symposium, Osaka, Japan, September 1 - 3, 2009.  
[11]Electrical Properties of Graphene Quantum Dot. (poster), *Y. Yamashiro, Y. Ohno, K. Maehashi, K. 
Inoue, and K. Matsumoto: 9th Handai Nanoscience and Nanotechnology International Symposium, Osaka, 
Japan, September 1 - 3, 2009.  
[12]Detection in Negatively Charged Proteins Using Carbon Nanotube Field-Effect Transistors with SiNx 
Films. (poster), *Y. Yamamoto, K. Maehashi, Y. Ohno, K. Matsumoto: 10th Handai Nanoscience and 
Nanotechnology International Symposium, Osaka, Japan, September 1 - 3, 2009.  
[13]Application of Carbon Nanotubes to Electronic Devices. (invited), *K. Maehashi: International 
symposium of Post-Silicon Materials and Devices Research Alliance Project, Osaka, Japan, September 5 - 
6, 2009.  
[14]Resonance Raman Scattering in Single-Walled Carbon Nanotubes Using Laser-Irradiated Chemical 
Vapor Deposition. (poster), *T. Tsuji, K.Inoue, Y. Ohno, K. Maehashi, K. Matsumoto: International 
symposium of Post-Silicon Materials and Devices Research Alliance Project, Osaka, Japan, September 5 - 
6, 2010.  
[15]Integrated Circuits Based on Carbon Nanotube Field-Effect Transistors with SiNx Passivation Films. 
(poster), *T. Kishimoto, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: International symposium of 
Post-Silicon Materials and Devices Research Alliance Project, Osaka, Japan, September 5 - 6, 2011.  
[16]Nonvolatile Memory Based on Carbon Nanotube Field-Effect Transistors with a Two-Layer 
Insulating Film. (poster), *T. Ohori, S. Nagaso, Y. Hakamata, Y. Ohno, K. Maehashi, K. Inoue, K. 
Matsumoto: International symposium of Post-Silicon Materials and Devices Research Alliance Project, 
Osaka, Japan, September 5 - 6, 2012.  
[17]Fabrication and Electric Measurements of Graphene Quantum Dots. (poster), *Y. Yamashiro, Y. Ohno, 
K. Maehashi, K. Inoue, K. Matsumoto: International symposium of Post-Silicon Materials and Devices 
Research Alliance Project, Osaka, Japan, September 5 - 6, 2013.  
[18]Fabrication of Aligned-Carbon Nanotube Field-Effect Transistors Based Sensing Devices. (poster), 
*Y. Hakamata, T. Ohori, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: International symposium of 
Post-Silicon Materials and Devices Research Alliance Project, Osaka, Japan, September 5 - 6, 2014.  
[19]Gate induced Cross-over between Fabry Perot and Quantum Dot Behavior in a Single-Walled Carbon 
Nanotube Hole-Transistor with Double Gate Structure. (poster), *T. Kamimura, K. Matsumoto: 2009 
International Conference on Solid State Device and Materials, Sendai, Japan, October 7 - 9, 2009.  
[20]Electrolyte-Gated Graphene Field-Effect Transistors (oral), *Y. Ohno, K. Maehashi, Y. Yamashiro, K. 
Matsumoto: 2010 International Conference on Solid State Device and Materials, Sendai, Japan, October 7 
- 9, 2009.  
[21]Formation of Quantum Dots in Graphene with Constrictions (oral), *Y. Yamashiro, Y. Ohno, K. 



― 165―

Maehashi, K. Inoue, K. Matsumoto: 2011 International Conference on Solid State Device and Materials, 
Sendai, Japan, October 7 - 9, 2009.  
[22]Aptamer-Based Label-Free Immunosensors Using Carbon Nanotube Field-Effect Transistors (oral), 
*K. Maehashi, K. Matsumoto: IEEE Sensors 2009 Conference, Christchurch, New Zealand, October 
25-28, 2009.  
[23]Direction Control of Carbon Nanotube Growth on Corrugated Patterned SiO2 using Casimir Force 
and its Application to High Current FET. (oral), *K. Matsumoto, S. Iwasaki, T. Kamimura, K. Inoue, T. 
Kishimoto, Y. Ohno, K. Maehashi: AVS 56th International Symposium & Exhibition, San Jose, USA, 
November 8 - 13, 2009.  
[24]Raman scattering of single-walled carbon nanotubes in early growth stages using laser-irradiated 
chemical vapor deposition. (oral), *T. Tsuji, K. Inoue, Y. Ohno, K. Meahashi, K. Matsumoto: 22st 
International Microprocesses and Nanotechnology Conference, Hokkaido, November 16 - 19, 2009.  
[25]Aligned single-walled carbon nanotube arrays on patterned SiO2/Si substrates. (oral), *K. Maehashi, 
S. Iwasaki, Y. Ohno, T. Kishimoto, K. Inoue, K. Matsumoto: 22st International Microprocesses and 
Nanotechnology Conference, Hokkaido, November 16 - 19, 2010.  
[26]Logic gates based on carbon nanotube field-effect transistors with SiNx passivation films. (oral), *T. 
Kishimoto, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: 22st International Microprocesses and 
Nanotechnology Conference, Hokkaido, November 16 - 19, 2011.  
[27]Single-hole charging and discharging phenomena in carbon nanotube field-effect transistor-based 
nonvolatile memory. (poster), *T. Ohori, S. Nagaso, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: 22st 
International Microprocesses and Nanotechnology Conference, Hokkaido, November 16 - 19, 2012.  
[28]Graphene quantum dots with two constrictions. (oral), *K. Matsumoto, Y. Yamashiro, Y. Ohno, K. 
Maehashi, K. Inoue: International Symposium on Advanced Nanostructures and Nano-Devices, Hawaii, 
USA, November 30 - December 4, 2009.  
[29]Fabrication of Nanogaps Using Oxidized Film. (poster), *S. Okuda, T. Kishimoto, T. Ohori, Y. Ohno, 
K. Maehashi, K. Inoue, K. Matsumoto: The 13th SANKEN International Symposium, Osaka, Japan, 
January 18 - 19, 2010.  
[30]Sensor Application Based on Graphene Field-Effect Transistors. (poster), *Y. Sofue, Y. Ohno, K. 
Maehashi, K. Inoue, K. Matsumoto: The 13th SANKEN International Symposium, Osaka, Japan, January 
18 - 19, 2011.  
[31]Diameter Control Growth of Single-Walled Carbon Nanotubes Using Laser-Irradiated Chemical 
Vapor Deposition. (poster), *T. Tsuji, K. Inoue, Y. Ohno, K. Maehashi, K. Matsumoto: The 13th 
SANKEN International Symposium, Osaka, Japan, January 18 - 19, 2012.  
[32]Stochastic Resonance in Carbon Nanotube Field-Effect Transistors. (poster), *Y. Hakamata, Y. Ohno, 
K. Maehashi, K. Inoue, K. Matsumoto: The 13th SANKEN International Symposium, Osaka, Japan, 
January 18 - 19, 2013.  
[33]Carbon Nanotube Field-Effect Transistor-Based Nonvolatile Memory. (poster), *T. Ohori, S. Nagaso, 
Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: The 13th SANKEN International Symposium, Osaka, 
Japan, January 18 - 19, 2014.  
[34]Costriction-Width Dependence of Electrical Characteristics of Graphene with Constrictions. (poster), 
*Y. Yamashiro, Y. Ohno, K. Maehashi, K. Inoue, K. Matsumoto: The 13th SANKEN International 
Symposium, Osaka, Japan, January 18 - 19, 2015.  
67D¤�./��
67å|�pF�� 
å�' ¨f 2009 International Conference on Solid State Device and Materials (����) 
å�' ¨f 22st International Microprocesses and Nanotechnology Conference (����) 
6N@D 
ÌÍ��@D 21�
°èo�n¶@D 3�



― 166―

��@� 
���ª@�  
)' *� 

	Ë{D�Ü@±=�ù �Í��3©?ËßÏþ�Ö!Ë+�»�²³�
ù���%& 

���ª@�  
+�' w, 

SiNxUN��dû�?ËßÏþ�Ö!Ë+°u¬�=LÏ:�ø�Í��
CMOS�Ï�Ëø�S- 

^@*+4¦�� 
3�½S¨ 

�;)**+  
æ� �¸ 

?ËßÏþ�Ö!Ë+��7ÁÏË 25,800

�;¦a  
æ�' �¸ 

?ËßÏþ�Ö!Ë+þ�»	<=9Ü<� 1,120

�®*+�]
^4  
Ó�' (½ 

3f¦è=>�¼�È´ã°?ËßÏþ�Ö!Ë+Ð¯���
7ÁÏË�S- 

700

�����Ä¤*+N� 
æ�' �¸ ^@�AQR�#S�*+ CRESTS�

*+ CRESTº�¤¢$*+ Øz�e) 
ÅèuÐ²³%��Å
èþ�������� 

29,900

 
yz°è����*+¦� 
æ%�� 
[1]Void shape evolution and formation of silicon-on-nothing structures during hydrogen annealing of hole 
arrays on Si(001), K. Sudoh, H. Iwasaki, R. Hiruta, H. Kuribayashi, R. Shimizu: J. Appl. Phys., 105 
083536-1-083536-5.  
6N@D 
ÌÍ��@D 2�
��@� 
���ª@�  
¢�' :� 

SrTiO3(001)ýÐ%���)�@£�7�=Î1ëL�8ÜÏK%Zû�*+

]@Ý{� 
¯�' �f @�°�����Ð<�9:Ë��� 500
�����Ä¤*+N� 
¯�' �f �¥�Û"¥b ��XÏþ�Î�h�ýÐ#$�ò 

@¤�Â�#$b����þ,<� 
1,000

 
Ó8£�Ô�ÑÒ*+¦� 
æ%�� 
[1]Gait Identification Considering Body Tilt by Walking Direction Changes, Y. Makihara, R. Sagawa, Y. 
Mukaigawa, T. Echigo, and Y. Yagi: Electronic Letters on Computer Vision and Image Analysis, 8 (1) 
(2009) 15-26.  
[2]�=-YÒ�*%����ÅÆ-@�hÆ%���û���ÅÆØ;, `¼' Ì<, }È'
ï�, m¼' n : °èo�n¶@D��| D, J92-D (5) (2009) 661-670.  
[3]��%����®E���¦§��@BC, �¸' ��, iæ' /, m¼' n : °èo�n
¶@D��| D, J92-D (8) (2009) 1373-1382.  
[4]Shape from Grid Pattern Based on Coplanarity Constraints for One-shot Scanning, Ryo Furukawa, 
Hiroshi Kawasaki, Ryusuke Sagawa, Yasushi Yagi: IPSJ Transactions on Computer Vision and 
Applications, 1 (2009) 139--157.  
[5]Adaptive Mean-Shift Tracking with Auxiliary Particles, Junqiu Wang, Yasushi Yagi: IEEE 
Transactions on Systems, Man and Cybernetics -Part B, 39 (6) (2009) 1578-1589.  
[6]Highly Robust Estimator Using a Casedependent Residual Distribution Model, Ngo Trung Thanh, 



― 167―

Hajime Nagahara, Ryusuke Sagawa, Yasuhiro Mukaigawa, Masahiko Yachida, Yasushi Yagi: IPSJ 
Transactions on Computer Vision and Applications, 1 (2009) 260–276.  
[7]Integrability-based Free-form Mirror Design, K.Kondo, Y.Mukaigawa, Y.Yagi: IPSJ Transactions on 
Computer Vision and Applications, 1 (2009) 158–173.  
[8]Analysis of Subsurface Scattering based on Dipole Approximation, Y.Mukaigawa, K.Suzuki, Y.Yagi: 
IPSJ Transactions on Computer Vision and Applications, 1 (2009) 128–138.  
[9]Ók-Ö���Dâ%�� BRDF �ã?ð*, �È' sf, ÏÈ' n�, m¼' n : °èo
�n¶@D��| D, J92-D (8) (2009) 1393-1402.  
[10]Tracking and segmentation using Min-Cut with consecutive shape priors, Junqiu Wang, Yasushi Yagi: 
Paladyn. Journal of Behavioral Robotics, Versita, co-published with Springer-Verlag GmbH, 1 (1) (2010) 
73-86.  
[11]Real-time Estimation of Fast Egomotion with Feature Classification using Compound 
Omnidirectional Vision Sensor, Ngo Trung Thanh, Yuichiro Kojima, Hajime Nagahara, Ryusuke Sagawa, 
Yasuhiro Mukaigawa, Masahiko Yachida, Yasushi Yagi: IEICE Transactions on Information and Systems, 
E93-D (1) (2010) 152-166.  
B6
A6 
XÏ !ËøÊ:CÏ��ÔË:Ô�ÑÒ, m¼n , it��A, it�AQReD, 62[2] 
(2010), 35-37.  
%� 
[1]ãÁÏ�ÏK�A (ææ �, æ� �¤, ÛG �¸, �� 4ÙP, \¯Ò !f)“9ßÍ=
o�@êÏë+Í<”, ùæf, }Èï�, þ�78=Ü<�»þ:Ë, 2010.  
[2]�Íhhp�7Ë1E�Ëø�Ë� (ææ �, æ� �¤, ÛG �¸, �� 4ÙP, \¯Ò 
!f)“9ßÍ=o�@êÏë+Í<”, }Èï�, þ�78=Ü<�»þ:Ë, 2010.  
[3]XÏ !ËøÊ:CÏ½�� (ææ �, æ� �¤, ÛG �¸, �� 4ÙP, \¯Ò !
f)“9ßÍ=o�@êÏë+Í<”, m¼n , þ�78=Ü<�»þ:Ë, 2010.  
[4]2-9ßÍ=%���"�¶� (ææ �, æ� �¤, ÛG �¸, �� 4ÙP, \¯Ò !
f)“9ßÍ=o�@êÏë+Í<”, p¾3, m¼n , þ�78=Ü<�»þ:Ë, 2010.  
67D¤ 
[1]An Adaptive-Scale Robust Estimator for Motion Estimation (oral), Thanh Trung Ngo, Hajime 
Nagahara, Ryusuke Sagawa, Yasuhiro Mukaigawa, Masahiko Yachida, Yasushi Yagi: 2009 IEEE 
International Conference on Robotics and Automation, Kobe, Japan, May, 2009.  
[2]Characteristic Gait Animation Synthesis from Single View Silhouette (poster), Shinsuke Nakamura, 
Masashi Shiraishi, Shigeo Morishima, Mayu Okumura, Yasushi Makihara, Yasushi Yagi: SIGGRAPH 
2009, New Orieans, Louisiana, USA, Aug, 2009.  
[3]Dense 3D Reconstruction Method Using a Single Pattern for Fast Moving Object (poster), Ryusuke 
Sagawa, Yuya Ohta, Yasushi Yagi, Ryo Furukawa, Naoki Asada, Hiroshi Kawasaki: IEEE 12th 
International Conference on Computer Vision, Miami, Florida, USA, Jun., 2009.  
[4]Elastic Convolved ICP for the Registration of Deformable Objects (poster), Ryusuke Sagawa, 
Kiyotaka Akasaka, Yasushi Yagi, Henning Hamer, Luc Van Gool: 2009 IEEE 12th International 
Conference on Computer Vision Workshops (3DIM2009), Kyoto, Japan, Oct. 2009.  
[5]Adaptive-Scale Robust Estimator using Distribution Model Fitting (poster), Thanh Trung Ngo, Hajime 
Nagahara, Ryusuke Sagawa, Yasuhiro Mukaigawa, Masahiko Yachida, Yasushi Yagi: 9th Asian 
Conference on Computer Vision, Xi'an, China, Sep. 2009.  
[6]People tracking and segmentation using efficient shape sequences matching (poster), Junqiu Wang, 
Yasushi Yagi, Yasushi Makihara: 9th Asian Conference on Computer Vision, Xi'an, China, Sep. 2009.  
[7]The Online Gait Measurement for the Audience-Participant Digital Entertainment (oral), Mayu 
Okumura, Yasushi Makihara, Shinsuke Nakamura, Shigeo Morishima, Yasushi Yagi: Invited Workshop on 



― 168―

Vision Based Human Modeling and Synthesis in Motion and Expression, Xi'an, China, Sep. 2009.  
[8]Wearable Imaging System for Capturing Omnidirectional Movies from a First-person Perspective 
(oral), K.Kondo, Y.Mukaigawa, Y.Yagi: VRST2009, Kyoto, Japan, Nov., 2009.  
[9]Image Stabilization Algorithm for Video with Large Image Fluctuation (oral), Yamada, M.Kimura, 
J.Ohmiya, J.Tagawa, T.N.Thanh, Y.Mukaigawa, Y.Yagi: ICCE2009, Las Vegas, Navata, USA, Jan., 2009.  
67D¤�./��
67å|�pF�� 
m¼' n  IEEE Robotics and Automation Society ICRA2009 (pF��) 
m¼' n  IEEE Robotics and Automation Society ICRA2009 (Ð<Ü?17ÒË��ù) 
m¼' n  CVPR2009 (89KLM��) 
m¼' n  IROS 2009 (pF��) 
m¼' n  International Journal of Automation and Computing (pF��) 
m¼' n  ICRA2010 (89KLM��) 
m¼' n  OMNIVIS 2010 (89KLM��) 
m¼' n  ICPR2010 (89KLM��) 
m¼' n  IEEE Robotics and Automation Society ICRA2010 (pF��) 
m¼' n  International Journal of Computer Vision (pF��) 
m¼' n  IPSJ Computer Vision and Applications (cpFù) 
ÏÈ' n� CVPR2010 (ùà��) 
ÏÈ' n� ICPR2010 (Ð<Ü?1E89KLM��) 
ÏÈ' n� ECCV2010 (89KLM��) 
ÏÈ' n� ICCV2009 (ùà��) 
ÏÈ' n� PSVIT2010 ()*Ö;Ò) 
6N@D 
¯ 12V hh�¹ÒE�B�Ï�:¿M(MIRU2009) 7�
o�p�@D XÏ !Ëø��ÔË:Ô�ÑÒ*+D(5�) 2�
°±@D fúte*+D 1�
¯ 52V[-²³�8BCD 1�
i*t**+GHIJD 1�
o�p�@D XÏ !Ëø��ÔË:Ô�ÑÒ*+D(1�) 1�
°èo�n¶@D <øËÏ¹ÒEÔ�ÑÒ�B*+D(3�) 1�
°èo�n¶@D ÞÍhh*+D(1�) 1�
��@� 
��(o�^@)  
`¼' Ì< 

�=-Ö�Í���£ÛUûÐ���ÅÆð* 

��(ª@)  
Trung Thanh 
Ngo 

Outlier Detection for Robust Parameter Estimation Against Multi-modeled/structured 
Data 

���o�^@)  
�È' sf 

ùî�m¡}��%Ï�� 

���o�^@)  
\�' ý< 

ã?-�Ú�ÎÏ�CÍ=ã® 3�@ð* 

���o�^@)  
¶>' 1t 

�=-YÒ�Í�� 2V��Ó�ùî�?ÔL��: 

���o�^@)  
�' n  

¯Î	ËM	Ë=�h��$��=J�%�Ìó�=��%����¹� 

���o�^@)  
Nguyen Da Tan 

3�@»Í:/> �Í��N"û�h%���9�ûÉ 

^@*+4¦�� 
3�½S¨ 

�í*+�S�  ©�Õùî��Ð	7�"��ÐM�ÂÃ 6,526



― 169―

m¼' n  
�í*+�S�  
m¼' n  

	Ïè	�ùî�ÁÏ%��©�ÕÒÏÊ»Ï=�"�
ÇÈ·¾Y�-x 

46,150

dA*+�A)  
ÏÈ' n� 

ÙFâ�Ú��Ï�Ë�	Ï��ÏK 7,540

Aº¤Éz  
ÏÈ' n� 

ÐÐÚ,LË�Í����@-�OH�ÁÂ 1,300

dA*+�B)  
}È' ï� 

ùî�ÞèÍN"û�Í��ùj "��h�*+S- 1,560

¡@A)*  
}È' ï� 

´ã?3�@ÛUð*ÁÏ�S-���ÌÍ�*+ 10,790

dA*+�B)  
iæ' / 

ùî�?ÔL�Í��Ók*îÏ%�ÌóãÉ��¹
�%Zû�*+ 

1,300

S�*+ 
m¼' n  ��@AQRD £�o�p�¦�%Zû�@A

-Ï�ýù*+ 
3,200

m¼' n  ���A*+G hhp��A�*+S- 5,500
m¼' n  <þ/ÜÍ< ã°���A%Zû�*+ 5,040
m¼' n  <þ/ÜÍ< *�/*�ÍÁ%B��´Pß�

Ð	73�?ÔL�A 
5,250

m¼' n  @�ÎÑ1M ùî�ÒøÍÖÔÏ=%Zû�
*+ 

1,306

]@Ý{� 
ÏÈ' n� cª£�*+QR¥b 700
ÏÈ' n� 0�<9/Î= 1,200
 
£�Ø�*+¦� 
æ%�� 
[1]A direct method for estimating a causal ordering in a linear non-Gaussian acyclic model, S. Shimizu, A. 
Hyvarinen, Y. Kawahara, T. Washio: Proceedings of 25th Conference on Uncertainty in Artificial 
Intelligence, (2009) 506-513.  
[2]Change-point detection in time-series data by direct density-ratio estimation, Y. Kawahara and M. 
Sugiyama: Proceedings of the 2009 SIAM International Conference on Data Mining, (2009) 389-400.  
[3]Submodularity cuts and applications, Y. Kawahara, K. Nagano, K. Tsuda and J. Bilmes: Advances in 
Neural Information Processing Systems, 22 (2009) 916-924.  
[4]Optimization of Budget Allocation for TV Advertising, K. Ichikawa, K. Yada, N. Nakachi, T. Washio: 
Proceedings of KES2009: 13th International Conference on Knowledge-Based and Intelligent 
Information & Engineering Systems, (2009) 270-277.  
[5]áË<�Íë���ã?ãÉØ;���õ8IY�ÌÍ, 0ÑI�¸, ×£Ô, ²³3: o
�p�@D��|, 50 (5) (2009) 1493–1505.  
[6]Modelling deposit outflow in financial crises: application to branch management and customer 
relationship management, K. Yada, T. Washio, Y. Ukai: International Journal of Advanced Intelligence 
Paradigms, 2 (2,3) (2009) 254-270.  
%� 
[1]New Frontiers in Applied Data Mining, PAKDD 2008 International Workshops (S. Chawla, ²³ 3, 
Ê §f, ¹� J(, ¹�� d, Ó� 69, Öà â�)“New Frontiers in Applied Data Mining, 
PAKDD 2008 International Workshops”, , Springer, LNAI5433 (LNAI5433) 2009.  
[2]Special Issue on Data-Mining and Statistical Science (²³' 3)“New Generation Computing, 
Computing Paradigms and Computational Intelligence”, ²³' 3, Springer, 27[4] (27[4]) 2009. 



― 170―

 
[3]Advances in Machine Learning (Z.H. Zhou, T. Washio)“Advances in Machine Learning, Proceedings 
of First Asian Conference on Machine Learning, ACML 2009”, Z.H. Zhou, T. Washio, Springer, 
LNAI5828 (LNAI5828) 2009.  
67D¤ 
[1]Identification of an exogenous variable in a linear non-Gaussian structural equation model (oral), S. 
Shimizu, A. Hyvarinen, Y. Kawahara, T. Washio: 4th International Workshop on Data-Mining and 
Statistical Science (DMSS2009), Kyoto, Japan, July 7-8, 2009.  
67D¤�./��
67å|�pF�� 
²³' 3 The 9th SIAM International Conference on Data Mining (SDM09) (89KLM»�

Ò��ù) 
²³' 3 PAKDD: Pacific-Asia Conference on Knowledge Discovery and Data Mining (�Ð

Ò�ÏK��) 
²³' 3 The fifteenth ACM SIGKDD International Conference on Knowledge Discovery and 

Data Mining (KDD-2009) (89KLM��) 
²³' 3 The first Again Conference on Machine Learning (ACML-2009) (89KLM��

ù) 
²³' 3 7th International Workshop on Mining and Learning with Graphs (MLG-2009) (89

KLM��) 
²³' 3 The 18th ACM Conference on Information and Knowledge Management (CIKM 

2009) (89KLM��) 
²³' 3 2009 IEEE International Conference on Data Mining (ICDM09) (89KLM��) 
²³' 3 The Twelfth International Conference on Discovery Science (DS09) (89KLM�

�) 
²³' 3 First International Workshop on Learning and Mining for Robotics (LEMIR 2009) 

(89KLM��) 
²³' 3 Knowledge and Information Systems: Special Issue on Selected Papers of The 12th 

Pacific-Asia Conference on Knowledge Discovery and Data Mining (PAKDD2008) 
(D�=pFp) 

²³' 3 New Generation Computing: Special Issue on Selected Papers of The 3rd 
International Workshop on Data Mining and Statistical Science (DMSS2008) (D�=
pFp) 

²³' 3 International Journal of Knowledge and Web Intelligence (IJKWI) (pF��) 
²³' 3 27th International Conference on Machine Learning (ICML-10) (89KLM��) 
²³' 3 11th Pacific Rim International Conference on Artificial Intelligence (PRICAI 2010) 

(�®ÁÍ�CÏ��ù) 
²³' 3 19th European Conference on Artificial Intelligence (ECAI 2010) (89KLM��)
²³' 3 The Thirteenth International Conference on Discovery Science (DS2010) (89KL

M��) 
²³' 3 SIAM Conference on Data Mining (SDM2011) (89KLM��ù) 
²³' 3 ICDM 2010, the 10th IEEE International Conference on Data Mining (89KLM�

�) 
Öà â� 2009 Pacific-Asia Conference on Knowledge Discovery and Data Mining (89KL

M��) 
Öà â� 2009 Asian Conference on Machine Learning (89KLM��) 
Öà â� 2009 International Workshop on Data-Mining and Statistical Science (ÎË<�CÍ

8��ù�m��) 
Öà â� 2009 SIAM International Conference on Data Mining (89KLM��) 
Öà â� 2009 IADIS European Conference on Data Mining 2010 (89KLM��) 
Öà â� 2010 Pacific-Asia Conference on Knowledge Discovery and Data Mining (89KL

M��) 
Öà â� IEICE Transactions on Information and Systems, Special Section on Data Mining and 

Statistical Science. (pF��) 
Öà â� International Journal of Applied Evolutionary Computation (ùà��) 



― 171―

×æ 
Ì 2009 Asian Conference on Machine Learning (89KLM��) 
6N@D 
cª£�@D ù6\D 6�
cª£�@D �Ëø0�ÜÏK�Ððk�*+D 1�
ÐðZ�@D�8\D 1�
�ä^@�A�8BCD 1�
o�p�@Dù6\D 2�
Î��þÏ�%���cª£�ÌÍ*+D 1�
cª£�@D��õw*+D 1�
��@� 
���ª@�  
Nguyen Duy 
Vinh 

Study on Graph Classification Based on Optimizing Graph Spectra 

���ª@�  
Nguyen' Hong'
Ha 

\JK�@�Ëø�îÇ¤�:ÊØ;A %Zû�*+ 

@��ª@�  
Û�' �ë 

�Ëø�Ù:J��,Íû�H�#$�� ��åo��
Í 

@��ª@�  
+�' ;< 

Z�ÆF<øËÏ0�ÜÏK�Í��KLÎÆF0�ÜÏK�ã?Ü%Zû
�*+ 

@��ª@�  
æ�' Üj 

\JK�@�Ëø%���îÇ¤�:ÊØ;A ��@¦C%Zû�*+ 

^@*+4¦�� 
3�½S¨ 

�í*+�Ë�  
²³' 3 

\JK�k�@�Ëø�H�#$0�ÜÏKA S-�ì�è
��Zô£Ò�Ë��(� 

10,400

�;)**+  
²³' 3 

ã�@*�Ëø���\JK��U�%Zû�ùr)*�ç
�º��;A �S- 

2,400

Aº¤Éz*+  
²³' 3 


�ù�Ëø���\JKÙ:;=FØ;A ��+�Åèo
�ðñ�ÉØ;Y�ÌÍ 

1,300

dA*+�õ�  
Öà' â� 

�H�Üû�WÍ=ÎË<#$�Ëø�@G�@¤<øËÏ0
�ÜÏKA �S- 

2,080

dA*+�õ�  
«¬' �� 

¶è���"��\JK�k�@¹Ã�H�WÍ=ÎË<Ø;
 �S- 

1,430

dA*+��ø
Ë=ÒÍ8�  
×æ' 
Ì 

\JK�Ëø��$��Ü=>Ò1ç�èM���ðñÒËÕ
Ð<Ö× 

1,534

]@Ý{� 
²³' 3 �üDa@�n*+G 1,000
²³' 3 }6OÌ^@�A@Ò:Ò�äåO*+S-��G 7,267
×æ' 
Ì ÍÎÏ21Êë¥b 2,000
�����Ä¤*+N� 
Öà' â� ^@�AQR�#' º�¤¢

$*+Øz�e 
\JKKLÎÆF���£Ò
ÚÆÜ��B�øA �S- 

15,600

 
£Ò��ÐM*+¦� 
æ%�� 
[1]The water falls but the waterfall does not fall: New perspectives on objects, processes and events, 
Antony Galton and Riichiro Mizoguchi: Journal of Applied Ontology, 4 (2) (2009) 71-107.  



― 172―

[2]A Functional Ontology of Artifacts, Riichiro Mizoguchi and Yoshinobu Kitamura: The Monist - An 
Int'l Quarterly J. of General Philosophical Inquiry, 92 (3) (2009) 387-402.  
[3]Distributed reasoning with ontologies and rules in order-sorted logic programming, Ken Kaneiwa and 
Riichiro Mizoguchi: Journal of Web Semantics: Science, Services and Agents on the World Wide Web, 7 
(3) (2009) 252-270.  
[4]Using Ontological Engineering to Organize Learning/Instructional Theories and Build a Theory-Aware 
Authoring System, Yusuke Hayashi, Jacqueline Bourdeau and Riichiro Mizoguchi: International Journal 
of Artificial Intelligence in Education, 19 (2) (2009) 211-252.  
[5]An Ontology Engineering Approach to the Realization of Theory-Driven Group Formation, Seiji 
Isotani, Akiko Inaba, Mitsuru Ikeda and Riichiro Mizoguchi: International Journal of 
Computer-Supported Collaborative Learning, 4 (4) (2009) 445-478.  
[6]���./Ü���
ÍY�N��ÏÒ89ËÖ�7Ï=9:Ëª@%��@ EWd��
�./Ü� Theory-aware7Ë�ÏK��ÐM����, º ýt�Jacqueline Bourdeau�·à �
f¸: cª£�@D��|, 24 (5) (2009) 351-375.  
[7]Toward Knowledge Structuring of Sustainability Science Based on Ontology Engineering, Terukazu 
Kumazawa, Osamu Saito, Kouji Kozaki, Takanori Matsui and Riichiro Mizoguchi: Sustainability Science, 
4 (1) (2009) 99-116.  
B6
A6 
7Ï=9:Ë%�Ìó@ Wd,-��{�Ï, ·à �f¸�º ýt, cª£�@D|, 7Ë
Ma, 25[2] (2010), 240-249.  
%� 
[1]Semantic Web Technologies for e-learning (Darina Dicheva, Riichiro Mizoguchi and Jim 
Greer)“Semantic Web Technologies for e-learning”, Darina Dicheva, Riichiro Mizoguchi and Jim Greer, 
IOS Press, 2009.  
[2]Inside a Theory-aware Authoring System (Darina Dicheva, Riichiro Mizoguchi and Jim 
Greer)“Semantic Web Technologies for e-learning”, Riichiro Mizoguchi, Yusuke Hayashi and Jacqueline 
Bourdeau, IOS Press, 2009.  
[3]An Ontology-Based Test Generation System (Darina Dicheva, Riichiro Mizoguchi and Jim 
Greer)“Semantic Web Technologies for e-learning”, Larisa N. Soldatova and Riichiro Mizoguchi, IOS 
Press, 2009.  
[4]Artificial Intelligence in Education: Building Learning Systems that Care: From Knowledge 
Representation to Affective Modelling (proc.of AIED2009) (Vania Dimitrova, Riichiro Mizoguchi, 
Benedict du Boulay and Art Graesser)“Artificial Intelligence in Education: Building Learning Systems 
that Care: From Knowledge Representation to Affective Modelling (proc.of AIED2009)”, Vania 
Dimitrova, Riichiro Mizoguchi, Benedict du Boulay and Art Graesser, IOS Press, 2009.  
[5]Interdisciplinary Ontology, Vol.3, Proceedings of the Third Interdisciplinary Ontology Meeting (Barry 
Smith, Riichiro Mizoguchi and Sumio Nakagawa)“Interdisciplinary Ontology, Vol.3, Proceedings of the 
Third Interdisciplinary Ontology Meeting”, Barry Smith, Riichiro Mizoguchi and Sumio Nakagawa, Keio 
University, 2010.  
67D¤ 
[1]Some Ontological Distinctions of Function based on the Role Concept (oral), Yoshinobu Kitamura, 
Riichiro Mizoguchi: ASME 2009 International Design Engineering Technical Conferences & Computers 
and Information in Engineering Conference ( IDETC/CIE 2009).  
[2]An Ontological Approach to Support Teachers in Designing Instruction Using ICT (oral), Toshinobu 
Kasai, Kazuo Nagano, and Riichiro Mizoguchi: 17th International Conference of Computers in Education 
(ICCE'09), pp. 11-18.  
[3]Towards Better Unsderstanding of Learning/Instructional Design Knowledge with Strategy-centered 
Structuring (oral), Yusuke Hayashi, Jacqueline Bourdeau and Riichiro Mizoguchi: 17th International 



― 173―

Conference of Computers in Education (ICCE'09), pp. 91-98.  
[4]Toward a Learning/Instruction Process Model for Facilitating Instructional Design Cycle (oral), 
Yusuke Hayashi, Seiji Isotani, Jacqueline Bourdeau and Riichiro Mizoguchi: 9th IFIP World Conference 
on Computers in Education (WCCE2009), pp. 138-147.  
[5]An Advanced Clinical Ontology (oral), Riichiro Mizoguchi, Hiroko Kou, Jun Zhou, Kouji Kozaki, 
Ken Imai and Kazuhiko Ohe: International Conference on Biomedical Ontology (ICBO), pp.119-122.  
[6]Ontology Mapping of PATO to YATO for the improvement of interoperability of quality description 
(poster), Hiroshi Masuya, Nobuhiko Tanaka, Kazunori Waki, Tatsuya Kushida, Kouji Kozaki and Riichiro 
Mizoguchi: International Conference on Biomedical Ontology (ICBO), p.180.  
[7]Dynamic is-a Hierarchy Generation from a Clinical Medical Ontology (poster), Hiroko Kou, Jun Zhou, 
Mamoru Ohta, Kouji Kozaki, Ken Imai, Kazuhiko Ohe and Riichiro Mizoguchi: Software Demonstration 
in International Conference on Biomedical Ontology (ICBO).  
[8]Structuring Learning/Instructional Strategies through a State-based Modeling (oral), Yusuke Hayashi, 
Jacqueline Bourdeau and Riichiro Mizoguchi: 14th International Conference on Artificial Intelligence in 
Education (AIED2009), pp. 215-222.  
[9]Looking into collaborative learning: design from macro- and micro-script perspectives (oral), Eloy 
David Villasclaras-Fernandez, Seiji Isotani, Yusuke Hayashi and Riichiro Mizoguchi: 14th International 
Conference on Artificial Intelligence in Education (AIED2009), pp. 231-238.  
67D¤�./��
67å|�pF�� 
·à' �f¸ Semantic Web Science Association (cDù) 
·à' �f¸ International Journal of Web Semantics (pFù) 
·à' �f¸ International Artificial Intelligence in Education Society (��) 
·à' �f¸ Asia-Pacific Society for Computers in Education(APSCE) (��) 
·à' �f¸ The Agent-Based Systems for Human Learning and Entertainment Workshop 

(ABSHLE'09) (89KLM��) 
·à' �f¸ The 17th International Conference on Computers in Education (ICCE2009) Conf. on 

AIED/ITS & Adaptive Learning (89KLM��) 
·à' �f¸ 6th International Conference on Formal Ontology in Information Systems (FOIS 

2010) (89KLM��ù) 
·à' �f¸ The 18th International World Wide Web Conference (WWW2009) Semantic/Data Web 

Track (89KLM��) 
·à' �f¸ The 14th International Conference on Artificial Intelligence in Education (AIED2009) 

(89KLM��ù) 
·à' �f¸ The 7th International Workshop on Applications of Semantic Web Technologies for 

E-Learning (SWELÐ09) (./c��ù) 
·à' �f¸ The second IEEE International Conference on Semantic Computing (ICSC2008) (8

9KLM��) 
·à' �f¸ The 8th Intl. Conf. on Ontologies, DataBases, and Applications of Semantics 

(ODBASE2009) (89KLM��) 
·à' �f¸ The 4th European Conference on Technology Enhanced Learning (EC-TEL 2009) (8

9KLM��) 
·à' �f¸ The Fifth International Conference on Knowledge Capture (K-CAP09) (89KLM

��) 
·à' �f¸ The 6th European Semantic Web Conference (ESWC2009) (89KLM��) 
·à' �f¸ The 4th Workshop on Formal Ontologies Meet Industry (FOMI 2009) (89KLM�

�) 
·à' �f¸ The 2009 IEEE International Conference on Information Reuse and Integration (IEEE 

IRI-2009) (89KLM��) 
·à' �f¸ 18th International Conference On User Modeling, Adaptation, and Personalization 

(UMAP2009) (��v#@iXÏ/Ë�ÒM��ù) 
·à' �f¸ IEEE Transactions on Learning Technologies (pF��) 



― 174―

·à' �f¸ International Journal of Applied Ontology (pF��) 
·à' �f¸ Research and Practice in Technology Enhanced Learning (pF��) 
·à' �f¸ International Journal of Artificial Intelligence in Education (pF��) 
·à' �f¸ Frontiers in AI and Application (pF��) 
·à' �f¸ International Journal of Web Engineering and Technology (pF��) 
·à' �f¸ Journal on Web Semantics'  (pF��ù) 
·à' �f¸ Journal of Educational Technology & Society (pF��) 
·à' �f¸ Asian Semantic Web Conference (12��ù) 
´r' µ¶ The 4th Asian Semantic Web Conference (ASWC2009) (89KLM��) 
´r' µ¶ International Journal of Advanced Engineering Informatics (pF��) 
´r' µ¶ ASME Journal of Computing and Information Science in Engineering (cpF��

ù) 
�¾' f The 4th Asian Semantic Web Conference (ASWC2009) (89KLM��) 
º' ýt The 17th International Conference on Computers in Education (ICCE2009) Conf. on 

AIED/ITS & Adaptive Learning (89KLM��) 
º' ýt The 17th International Conference on Computers in Education (ICCE2009) Conf. on 

Advanced Learning Technologies, Open Contents, & Standards (89KLM��) 
º' ýt The 7th Seventh International Workshop on Ontologies and Semantic Web for 

E-Learning (SWEL2009) (89KLM��) 
º' ýt The 14th International Conference on Artificial Intelligence in Education (AIED2009) 

(89KLM��) 
¡ê' Ó¸ The 5th International Conference on Autonomic and Autonomous Systems(ICAS 

2009) (89KLM��) 
¡ê' Ó¸ International conference on Internet and Multimedia Systems and Applications  

(IMSA 2009) (89KLM��) 
¡ê' Ó¸ 1st Workshop on Social Networks and Social Media Mining on the Web 

(SNSMW2010) (89KLM��ù) 
6N@D 
cª£�@D 15�
����@D 4�
WX��ÐMo�@D 2�
��WXª@D 3�
��@� 
���ª@�  
Ñ�' -� 

7Ï=9:Ëª@%�ÌóËÊ���Â¤�Â��	 

���ª@�  
«È' | 

��7Ï=9:Ë�é�����>�¦§"}�0Í ÏK%Zû�*+ 

���ª@�  
Ò�' I 

ëÔ�Ï£ÒÓÔ��$�7Ï=9:Ë��7Ë1�S-�%& 

���ª@�  
�ßÁ�: 

An Ontological Engineering Approach to Computer-Supported Colloaborative 
Learning --From Theory to Practice-- 

^@*+4¦�� 
3�½S¨ 

�í*+�A�  
·à' �f¸ 

@ ��EÃÄÜ�A Compliant£ÒË�Ë�#5 13,780

dA*+�A�  
�¾' f 

7Ï=9:Ëª@%�Ìó£Ò�Ð�@¤#$ÜÒ8�W
Ë�CÏS-8LÍ=ÎÛËM 

3,380

dA*+�B�  
¡ê' Ó¸ 

���1ËÊ�����$�c4p=-���ÏK%Z
û�*+ 

1,950

dA*+�B�  
º' ýt 

@ XÏÐÏ7�ð�����¬�£ÒÕ¹��Ï���
¬¤£Ò��:=��#5 

1,300



― 175―

S�*+ 
·à' �f¸ e~\@ Þèo���ÐM��$�Þè

£Ò�í�Ëø�Ë�*+S
-6$÷Zô��1�ðS- 

14,300

·à' �f¸ e~\@ Ò:Ò��Ô�*�é��û�
¢j¼�È-x��$���7
�À
Íº�%Zû�*+67Ï
=9:Ë�Í��õw�#$Ü
�~�ïÃ�ø7Ë1�S- 

1,847

]@Ý{� 
·à' �f¸ \�kÖ(�) 650
·à' �f¸ ×±�Ëø 500
´r' µ¶ Ü�Úø�°× 180
´r' µ¶ ×Ü�Úø0�ÏÐ<� 650
´r' µ¶ ×Ü�Úø0�ÏÐ<� 650
m�*+ 
·à' �f¸ ���:×�=��ÐM 7Ï=9:Ëª@�[äè�p

��æ8��úùEú��(ä
��$�o�md%Zû�*+ 

20,000

·à' �f¸ ���=�ø ITS-ÁÏ
øË 

<10��o�Âã���o�
�ÚÆÜ%Zû�*+ 

3,000

 
£�ÒËÕÐ<Ö×*+¦� 
æ%�� 
[1]A New Method of Fast Compression of Program Code for OTA Updates in Consumer Devices, Ryozo 
Kiyohara, Satoshi Mii, Mitsuhiro Matsumoto, Numao Masayuki, and Satoshi Kurihara: IEEE 
Transactions on Consumer Electronics, 55 (2) (2009) 812-817.  
[2]\JK01Ö»Ë:;Ï=��ÐM��$�îÇ¤õØº��ÂÃ�%&, Dæ ¤j, 6æ 
2, Ò¹ �3�, � It: °èo�n¶@D��| D, J92-D (11) (2009) 1840-1850.  
[3]Î;9�Ï��1�Í��ÁÏWÍ=ÎË<=�9:Ë�[-Ø;, ã� Ùt, 6æ 2, 
Ò¹ �3�, Dæ ¤j: °èo�n¶@D��| D, J92-D (11) (2009) 1851-1860.  
[4]Ók�Ino��¬Ç¤%
Íû�6BÈIno�ÂãA �#5, ¶� Ô, �� ã , �
È i, �� ¨¸, E³ :=, 6æ 2: cª£�@D��|, 25 (3) (2010) 394-399.  
[5]Utility based Q-learning to facilitate cooperation in Prisoner's Dilemma games, Koichi Moriyama: 
Web Intelligence and Agent Systems, 7 (3) (2009) 233-242.  
[6]2c 2=-�©DËM��$�@ Çý# Q@ , Koichi Moriyama: °èo�n¶@D��|
D, J92-D (11) (2009) 1819-1826.  
%� 
[1]Positing a Growth-Centric Approach in Empathic Ambient Human-System Interaction (Zdzislaw S. 
Hippe and Juliusz L. Kulikowski)“Human-Computer Systems Interaction, Backgrounds and Applications, 
Advances in Soft Computing”, Roberto Legaspi, Ken-ichi Fukui, Koichi Moriyama, Satoshi Kurihara, 
and Masayuki Numao, Springer, 2009.  
67D¤ 
[1]Constructive Adaptive User Interfaces Based on Brain Waves (oral), *Masayuki Numao, Takayuki 
Nishikawa, Toshihito Sugimoto, Satoshi Kurihara, and Roberto Legaspi: Proc. 13th International 
Conference on Human-Computer Interaction (HCI2009) (Lecture Notes in Computer Science 5611), 
pp.596-605, San Diego, CA, USA, July 2009.  
[2]Relational Mining for Brains -Dopamine Antagonist Molecules and a Brain Computer Interface 
(invited), *Masayuki Numao: Osaka University - De La Salle University Science and Technology 
Congress, De La Salle University, Philippines. Sep. 2009.  
[3]Human Behavior Mining (invited), *Satoshi Kurihara: Osaka University - De La Salle University 



― 176―

Science and Technology Congress, De La Salle University, Philippines. Sep. 2009.  
[4]Traffic Congestion Forecasting based on Pheromone Communication Model for Intelligent Transport 
Systems (oral), *Satoshi Kurihara, Hiroshi Tamaki, Masayuki Numao, Kouji Kagawa, Jyunji Yano, and 
Tetsuo Morita: Proc. IEEE Congress on Evolutionary Computation (CEC'09), Trondheim, Norway. pp. 
2879-2884. May 18-21 2009.  
[5]Traffic Congestion Forecasting based on Ant Model for Intelligent Transport Systems (oral), *Satoshi 
Kurihara, Hiroshi Tamaki, Masayuki Numao, Kouji Kagawa, Jyunji Yano, and Tetsuo Morita: The Third 
International Workshop on Emergent Intelligence in Networked Agents (WEIN09) (workshop at 
AAMAS2009), Budapest, Hungary. May 10-15 2009.  
[6]Learning-Rate Adjusting Q-learning for Two-Person Two-Action Symmetric Games (oral), *Koichi 
Moriyama: Proc. 3rd KES Symposium on Agent and Multi-Agent Systems - Technologies and 
Applications (KES-AMSTA 2009) (Lecture Notes in Artificial Intelligence 5559). Uppsala, Sweden. pp. 
223-232. June 3-5 2009.  
[7]Estimating relevance of items on basis of proximity of user groups on blogspace (oral), *Shin-ya Sato, 
Kensuke Fukuda, Toshio Hirotsu, Satoshi Kurihara, and Toshiharu Sugawara: Proc. the 2009 
IEEE/WIC/ACM International Conference on Web Intelligence (WI'09), Milano, Italy. pp. 157-164. Sep. 
15-18 2009.  
[8]Estimation of Sensor Network Topology using Ant Colony Optimization (oral), *Kensuke Takahashi, 
Satoshi Kurihara, Toshio Hirotsu, Shin-ya Sato, and Toshiharu Sugawara: Proc. the 9th International 
Conference on Adaptive and Natural Computing Algorithms,  (Lecture Notes in Computer Science 
5495). Kuopio, Finland. pp. 263-272. April 23-25 2009.  
[9]Modelling Digital Natives in Social Learning Environments (oral), *Inventado, P.S., Legaspi, R., and 
Suarez, M.: Proc. the 17th International Conference on Computers in Education (ICCE2009), Hong Kong. 
pp. 199-201. Nov. 30 - Dec. 4 2009.  
[10]Adaptive AI in a Fighting Videogame (poster), *Simon E. Ortiz B., Koichi Moriyama, Mitsuhiro 
Matsumoto, Ken-ichi Fukui, Satoshi Kurihara, and Masayuki Numao: The 13th SANKEN International 
Symposium / The 8th SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / 
The 2nd SANKEN Alliance Symposium, Osaka, Jan. 2010.  
[11]Applying a Cost-effective and Efficient Data-centric Approach to the Physiology-Affect Relations 
Modeling Domain (poster), *Roberto Legaspi, Ken-ichi Fukui, Koichi Moriyama, Satoshi Kurihara, 
Masayuki Numao, and Merlin Suarez: The 13th SANKEN International Symposium / The 8th SANKEN 
Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN Alliance 
Symposium, Osaka, Jan. 2010.  
[12]Addressing the Problems of Data-Centric Physiology-Affect Relations Modeling (oral), *Roberto 
Legaspi, Ken-ichi Fukui, Koichi Moriyama, Satoshi Kurihara, Masayuki Numao, and Merlin Suarez: Proc. 
International Conference on Intelligent User Interfaces (IUI-10), Hong-Kong. pp. 21-31. Feb. 7-10 2010.  
[13]A Light-weight Autonomous Power Saving Method for Wireless Sensor Networks (oral), *Toshio 
Hirotsu, Shinnosuke Nishitani, Hirotake Abe, Kyoji Umemura, Kensuke Fukuda, Satoshi Kurihara, and 
Toshiharu Sugawara: Proc. 6th International Conference on Autonomic and Autonomous Systems, 
Cancun, Mexico. pp. 188-193. Mar. 7-13 2010.  
[14]Tracking and Modelling the Behavior of Students in Learning Online (oral), *Inventado, P. S., Suarez, 
M. T., and Legaspi, R.: Proc. the 10th Philippine Computing Science Congress, Manila, Philippine. pp. 
235-240. Mar. 5-6 2010.  
67D¤�./��
67å|�pF�� 
E³' := New Generation Computing (Area Editor) 
E³' := The 4th Japanese French Frontiers of Science (_}��) 
E³' := The 13th SANKEN International Symposium / The 8th SANKEN Nanotechnology 

Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN Alliance 
Symposium (�=��) 
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E³' := The 1st International Workshop on Empathic Computing (Workshop Co-chair) 
E³' := The Twelfth International Conference on Discovery Science (DS'09) (89KLM�

�) 
E³' := The Thirteenth International Conference on Discovery Science (DS'10) (89KLM

��) 
E³' := Pacific Rim Knowledge Acquisition Workshop (PKAW'10) (89KLM��) 
E³' := Workshop on Web Personalization and Recommender Systems (WebPRES'10) (89

KLM��) 
6æ' 2 The 3rd International Workshop on Emergent Intelligence in Networked Agents 

(WEIN09) (./��) 
6æ' 2 International Conference on Principles of Practice in Multi-Agent Systems 

(PRIMA'09) (89KLM��ù) 
6æ' 2 The 2009 IEEE/WIC/ACM International Conference on Intelligent Agent Technology 

/ International Conference on Web Intelligence (IAT/WI'09) (89KLM��) 
6æ' 2 IEEE 9th International Conference on Computer and Information Technology 

(CIT'09) (89KLM��) 
6æ' 2 Sixth International Conference on Networked Sensing Systems (INSS'09) (89KL

M��) 
6æ' 2 The 2nd IEEE International Symposium on Ubisafe Computing (UbiSAFE'09) (89

KLM��) 
6æ' 2 The Fifth International Conference on Autonomic and Autonomous System (ICAS'09) 

(89KLM��) 
6æ' 2 10th International Workshop on Multi-Agent-Based Simulation (89KLM��) 
6æ' 2 International Journal of' Knowledge and Web Intelligence (pF��) 
�Ó' ¦f International Journal of Organizational and Collective Intelligence (pF��) 
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E³' := �¥�Ú�o�^@QR¥b ÁÏË�Ëø%�Ìó��þ
,Í<ÈXÏÐÏ7i� 

900

 
Åèo�ÎÛ=Ü<�*+¦�(�\t*EÞ\°è*ÒL�ÒÏ�Lß) 
æ%�� 
[1]Effect of high-dimensional entanglement of Laguerre-Gaussian modes in parametric downconversion, 
D.Kawase,Y.Miyamoto, M.Takeda,K.Sasaki and S.Takeuchi: J. Opt. Soc. Am. B, 26 (4) (2009) 797-804.  
[2]Dynamical Analysis of Triplet Lifetime of Single Molecules by a Photon Interdetection Time Analysis 
Method, T.Chiba, H.Fujiwara, J.Hotta, S.Takeuchi, and K.Sasaki: J.Phys.Chem.C, 113 (27) (2009) 
11652-11656.  
[3]Nonlinear optical phase shift obtained from two-level atoms confined in a planar microcavity, 
H.Oka,H.Fujiwara, S.Takeuchi and K.Sasaki: J.Appl.Phys., 107 (5) (2010) 054310/1-6.  
B6
A6 
-ÅèVL��U�xy' 0-è�Í��ÅèXÏ !Ëø
ÅèÔ=99:Ë���%Ï��
0, MNOP, -ÒL�ÒÏ�' -�A�æ8�,Í��$�o�Ú�ë+Í<, ��ªe>�, 
20[10] (2009), 15-20.  
_}o�@õ�@£üá' �o�Æ���ÉÑ�%È�����, MNOP, °èo�n¶@D
|, a�°èo�n¶@D, 92[12] (2009), 1076-1078.  
-ÅèVL����Åè�áã8�ÎÑ1øË, MNOP
¢��, ÌÍ��, a�ÌÍ��@
D, 79[2] (2010), 125-129.  
67D¤ 
[1]Experimental realization of an optical entanglement filter (invited), R.Okamoto, J.L.O'Brien, 
H.F.Hofmann, T.Nagata, K.Sasaki, S.Takeuchi: CLEO/Europe-EQEC 2009.  
[2]Realization of optical quantum circuits - an entanglement filter - (invited), S.Takeuchi: 18th 
INTERNATIONAL LASER PHYSICS WORKSHOP(LPHYS'09).  
[3]Highly-pure heralding single-photon sources for linear optics quantum computation , M.Tanida, 
T.Nagata, R.Okamoto, K.Sasaki and S,Takeuchi: 18th INTERNATIONAL LASER PHYSICS 
WORKSHOP (LPHYS'09).  
[4]Analysis of input-output characteristic of fiber-coupled microsphere laser using rate equation models , 
H.Takashima, M.Takahashi, H.Fujiwara, K.Sasaki and S.Takeuchi: International workshop on photons 
and spins in nanostructures (IWPSN).  
[5]Toward high-fidelity operation of linear-optics quantum gates , T.Nagata, R.Okamoto, K.Sasaki, and 
S.Takeuchi: International Workshop on Photons and Spins in Nanostructures (IWPSN).  
[6]Analysis of errors in linear-optics C-NOT gates (oral), T.Nagata, R.Okamoto, K.Sasaki, and 
S.Takeuchi: SPIE Optics + Photonics Quantum Communications and Quantum Imaging VII.  
[7]Realization of optical quantum circuits: an entanglement filter (invited), R.Okamoto
J.O'Brien

H.Hofmann,T. Nagata
K. Sasaki
S. Takeuchi: SPIE Optics+Photonics.  
[8]Experimental realization of an optical entanglement filter (oral), R.Okamoto, J.L.O'Brien, 
H.F.Hofmann, T.Nagata, K.Sasaki, S.Takeuchi: International Symposium on Quantum Nanophotonics and 
Nanoelectronics(ISQNN).  
[9]Toward the realization of the strong coupling between a Diamond NV center and a microsphere 
resonator with a tapered fiber , M.Fujiwara, K.Toubaru, H.Takashima, T.Asai, and S.Takeuchi: 
International Symposium on Quantum Nanophotonics and Nanoelectronics(ISQNN).  
[10]Toward the realization of the strong coupling between a Diamond NV center and a microsphere 
resonator with a tapered fiber , M.Fujiwara, H.Takashima, K.Toubaru, H.-Q.Zhao, K.Sasaki and 
S.Takeuchi: 13th SANKEN International Symposium 2010.  
[11]Highly-pure heralding single-photon sources for linear optics quantum computation' '  , M.Tanida, 
T.Nagata, R.Okamoto, K.Sasaki and S,Takeuchi: 13th SANKEN International Symposium 2010. 
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[12]Photonic Quantum Circuits and its application (invited), S.Takeuchi: SPIE Photonics West.  
[13]Highly-pure heralding single-photon sources for linear optics quantum computation , M.Tanida, 
T.Nagata, R.Okamoto, K.Sasaki and S,Takeuchi: International Symposium on Joint Research Network for 
Advanced Material and Devices"Û".  
[14]NV-center investigation in diamond nano granules by laser scanning confocal microscopy , H.-Q. 
Zhao, M. Fujiwara, H. Takashima, K. Sasaki, and S. Takeuchi: International Symposium on Joint 
Research Network for Advanced Material and Devices"Û".  
67D¤�./��
67å|�pF�� 
MN' OP SPIE Photonics+Optics, Quantum communications and Quantum Imaging (Program 

Committee member) (./��) 
MN' OP Nonlinear optics Quantum optics (./��) 
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Åè��¿À*+¦� 
æ%�� 
[1]Diamagnetism and Cooper pairing above Tc in cuprates, L. Li, Y. Wang, S. Komiya, S. Ono, Y. Ando, 
G. D. Gu, and N. P. Ong: Phys. Rev. B, 81 (5) (2010) 054510/1-9.  
[2]Zn-impurity effects on quasiparticle scattering in La2-xSrxCuO4 studied by angle-resolved 
photoemission spectroscopy, T. Yoshida, S. Komiya, XJ. Zhou, K. Tanaka, A. Fujimori, Z. Hussain, ZX. 
Shen, Y. Ando, H. Eisaki, and S. Uchida: Phys. Rev. B, 80 (24) (2009) 245113/1-7.  
[3]Josephson scanning tunneling microscopy: A local and direct probe of the superconducting order 
parameter, H. Kimura, RP. Barber, S. Ono, Y. Ando, and RC. Dynes: Phys. Rev. B, 80 (14) (2009) 
144506/1-16.  
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[4]Deviation from the Wiedemann-Franz law induced by nonmagnetic impurities in overdoped 
La2-xSrxCuO4, XF. Sun, B. Lin, X. Zhao, L. Li, S. Komiya, I. Tsukada, and Y. Ando: Phys. Rev. B, 80 (10) 
(2009) 104510/1-7.  
[5]X-Ray Absorption Spectra Reveal the Inapplicability of the Single-Band Hubbard Model to Overdoped 
Cuprate Superconductors, DC. Peets, DG. Hawthorn, KM. Shen, YJ. Kim, DS. Ellis, H. Zhang, S. 
Komiya, Y. Ando, GA. Sawatzky, RX. Liang, DA. Bonn, and WN. Hardy: Phys. Rev. Lett., 103 (8) 
(2009) 087402/1-4.  
[6]Universal versus Material-Dependent Two-Gap Behaviors of the High-T-c Cuprate Superconductors: 
Angle-Resolved Photoemission Study of La2-xSrxCuO4, T. Yoshida, M. Hashimoto, S. Ideta, A. Fujimori, 
K. Tanaka, N. Mannella, Z. Hussain, ZX. Shen, M. Kubota, K. Ono, S. Komiya, Y. Ando, H. Eisaki, and S. 
Uchida: Phys. Rev. Lett., 103 (3) (2009) 037004/1-4.  
[7]Far-Infrared Absorption and the Metal-to-Insulator Transition in Hole-Doped Cuprates, S. Lupi, D. 
Nicoletti, O. Limaj, L. Baldassarre, M. Ortolani, S. Ono, Y. Ando, and P. Calvani: Phys. Rev. Lett., 102 
(20) (2009) 206409/1-4.  
[8]Comment on "Low-temperature phonon thermal conductivity of single-crystalline Nd2CuO4: Effects of 
sample size and surface roughness", XF. Sun, and Y. Ando: Phys. Rev. B, 79 (17) (2009) 176501/1-3.  
[9]Possibility of magnetic-field-induced reconstruction of the Fermi surface in underdoped 
cuprates:Constraints from infrared magneto-optics, A. D. LaForge, A. A. Schafgans, S. V. Dordevic, W. J. 
Padilla, K. S. Burch, Z. Q. Li, K. Segawa, S. Komiya, Y. Ando, J. M. Tranquada, and D. N. Basov: Phys. 
Rev. B, 81 (6) (2010) 064510/1-7.  
[10]Magnetic and Transport Properties of FeAs Single Crystals, K. Segawa, and Y. Ando: J. Phys. Soc. 
Jpn., 78 (10) (2009) 104720/1-3.  
[11]Universal critical behavior in single crystals and films of YBa2Cu3O7-d, H. Xu, S. Li, SM. Anlage, CJ. 
Lobb, MC. Sullivan, K. Segawa, and Y. Ando: Phys. Rev. B, 80 (10) (2009) 104518/1-11.  
[12]Non-Oxide Ceramic Nanocomposites with Multifunctionality, T. Kusunose, and T. Sekino: Key Eng. 
Mater., 403 (2) (2009) 45-48.  
[13]Facile One-Pot Synthesis and Characterization of Novel Nanostructured Organic Dispersible 
Polyaniline, Y. Han, T. Kusunose, and T. Sekino: Polym. Sci. Ser. B, 47 (10) (2009) 1024-1029.  
[14]A study of Conductive Elastomer Composites Reinforced with Sulfonic Acid Doped Polyaniline 
Coated Titanium Dioxide, Y. Han, T. Kusunose, and T. Sekino: J. Ceram. Process. Res., 10 (2) (2009) 
208-211.  
[15]CTAB-Assisted Synthesis of Size- and Shape-Controlled Gold Nanoparticles in SDS Aqueous 
Solution, S. Moon, T. Kusunose, T. Sekino: Mater. Lett., 63 (23) (2009) 2038-2040.  
[16]Easy Synthesis of a Nanostructured Hybrid Array Consisting of Gold Nanoparticles and Carbon 
Nanotubes, S. Moon, T. Kusunose, S. Tanaka, and T. Sekino: Carbon, 47 (12) (2009) 2924-2932.  
[17]Translucent Al2O3/LaAl11O18 Composite, I. Yamashita, K. Tsukuma, T. Kusunose: J. Am. Ceram. Soc., 
92 (9) (2009) 2136-2138.  
[18]Influence of Ionic Sizes of Rare Earths on Thermoelectric Properties of Perovskite-type Rare Earth 
Cobalt Oxides RCoO3 (R = Pr, Nd, Tb, Dy), H. Hashimoto, T. Kusunose, and T. Sekino: J. Alloy. Compd., 
484 (1-2) (2009) 246-248.  
[19]Effects of Strontium Ion Doping on the Thermoelectric Properties of Dysprosium Cobalt Oxide, H. 
Hashimoto, T. Kusunose, and T. Sekino: Mater. Trans., 51 (2) (2010) 404-407.  
[20]Temperature Dependence of Electrical and Thermal Properties for Perovskite-type Rare Earth Cobalt 
Oxide Solid Solutions Pr1-xTbxCoO3 and Their Metal-insulator Transition Behavior, H. Hashimoto, T. 
Kusunose, and T. Sekino: J. Alloy. Compd., 494 (1-2) (2010) L3-L6.  
[21]Direct mapping of the spin-filtered surface bands of a three-dimensional quantum spin Hall insulator, 
A. Nishide, A. A. Taskin, Y. Takeichi, T. Okuda, A. Kakizaki, T. Hirahara, K. Nakatsuji, F. Komori, Y. 
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Ando, and I. Matsuda: Phys. Rev. B, 81 (4) (2010) 04139/1-4.  
[22]Quantum oscillations in a topological insulator Bi1-xSbx, A. A. Taskin, and Y. Ando: Phys. Rev. B, 80 
(8) (2009) 085303/1-6.  
B6
A6 
�êÜ�ã%´��ÚÉ½û�����´���#Bâ�AÉ�ä, ú�' �f, ��ä�, �
��~@D, 1 (2010), 7-12.  
�P 
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67D¤ 
[1]Transport and Magnetic Studies of the Topological Insulator Bi-Sb (invited), *Y. Ando: International 
Workshop on Novel Topological States in Condensed Matter Physics, Hong Kong, China, June 23, 2009.  
[2]Electron-Hole Asymmetry in an Ambipolar Cuprate (invited), *Y. Ando: Emergence of 
Inhomogeneous Phases in Strongly Correlated Electron Systems (Glassy '09), Paris, France, July 2, 2009.  
[3]Unusual Transport and Magnetic Properties of a Topological Insulator Bi-Sb (oral), *Y. Ando,  and  
A. A. Taskin: 6th International Symposium on High Magnetic Field Spin Science in 100T: Applicaton of 
High Magnetic Field for Condensed Matter and Material Sciences, Sendai, Japan, December 7, 2009.  
[4]Quantum Oscillations in a Topological Insulator Bi1-xSbx (oral), *Y. Ando,  and  A. A. Taskin: 
RIKEN Workshop on "Emergent Phenomena of Correlated Materials," Saitama, Japan, December 3, 
2009.  
[5]Anomalous magnetic-field-angle dependence of the magnetoresistance in PbS in the quantum transport 
regime (poster), *K. Eto,  A. A. Taskin,  K. Segawa,  and Y. Ando: RIKEN Workshop on "Emergent 
Phenomena of Correlated Materials," Saitama, Japan, December 3, 2009.  
[6]Study of the novel superconductivity in Cu-intercalated Bi2Se3 (poster), *Z. Ren, A. A. Taskin,  K. 
Segawa,  and Y. Ando: RIKEN Workshop on "Emergent Phenomena of Correlated Materials," Saitama, 
Japan, December 3, 2009.  
[7]Anomalous Magnetotransport in a Topological Insulator Bi1-xSbx (oral), *Y.Ando, and A. A. Taskin: 
Workshop on Exotic Insulating State of Matter, Johns Hopkins Univ., Baltimore, USA, January 14-16, 
2010.  
[8]Quantum Oscillations in a Topological Insulator Bi-Sb (invited), *Y. Ando: American Physical Society 
March Meeting, Portland, USA, March 15, 2010.  
[9]Spatial modulations of electronic states in the pseudogap phase of cuprates: ordering or interference? 
(oral), *C. Parker, A. Pushp, A. Pasupathy, K. Gomes, S. Ono, Y. Ando, J. Wen, Z. Xu, and G. Gu' : 
American Physical Society March Meeting, Portland, USA, March 15, 2010.  
[10]Exfoliated Thin Crystals: A New Platform For Exploring Cuprate Physics (oral), *L. Sandilands, G. 
Chugunov, S. Ono, P. Kim, Y. Ando, and K. Burch: American Physical Society March Meeting, Portland, 
USA, March 17, 2010.  
[11]Universal critical behavior in single crystals and films of YBa2Cu3O7-d (oral), *S. M. Anlage, H. Xu, 
S. Li, C.J. Lobb, M.C. Sullivan, K. Segawa, and Y. Ando: American Physical Society March Meeting, 
Portland, USA, March 17, 2010.  
[12]Transport properties of the Mott-insulating YBa2Cu3O6.03 single crystals (poster), *K. Segawa, and Y. 
Ando: 9th International Conference on Materials and Mechanisms of Superconductivity (M2S-IX), Tokyo, 
Japan, September 8, 2009.  
[13]Electron-hole asymmetry in the doping dependence of the Neel temperature in an  Y-123 system 
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(poster), *K. Segawa, and Y. Ando: Gordon Research Conference on Superconductivity, Hong Kong, 
China, June 8, 2009.  
[14]Structural Ceramic Nanocomposites with Multifunctinality (invited), *T. Kusunose, T. Sekino, and K. 
Niihara: The 11th International Symposium on Eco-Materials Processing and Design (ISEPD2010), Sakai, 
Japan, January 9-12, 2010.  
[15]Thermoelectric Properties of Perovskite-type Rare Earth Cobalt Oxide Solid Solutions (poster), *H. 
Hashimoto, T. Kusunose, S. Tsukuda, T. Sekino, and S. Tanaka: The Second French Research 
Organizations-Tohoku University Joint Workshop on Frontier Materials (Frontier 2009), Sendai, Japan, 
December, 2009.  
[16]Thermoelectric Properties of Perovskite-type Rare Earth Cobalt Oxides with A-site Substitution 
(poster), *H. Hashimoto, T. Kusunose, S. Tsukuda, T. Sekino, and S. Tanaka: International Symposium on 
Multifunctional Ceramic Materials Based on Nanotechnology (ISMCN2010), Tokyo, Japan, March, 2010.  
[17]Effect of Carbon Content on Synthesis of SiC/BN Nanocomposite Powders by Carbothermal 
Reduction - Nitridation of Borosilicate Glass (poster), *T. Kusunose, T. Sekino, Y. Ando: The Third 
International Conference on the Science and Technology for Advanced Ceramics (STAC-3).  
[18]Oscillatory Angular Dependence of Magnetoresistance in a Topological Insulator Bi1-xSbx (poster), 
*A. A. Taskin, and Y. Ando: RIKEN Workshop on "Emergent Phenomena of Correlated Materials," 
Saitama, Japan, December 3, 2009.  
[19]Oscillatory Angular Dependence of Magnetoresistance in a Topological Insulator Bi1-xSbx (poster), 
*A. A. Taskin, and Y.Ando: Workshop on Exotic Insulating State of Matter, Johns Hopkins Univ., 
Baltimore, USA, January 14-16, 2010.  
67D¤�./��
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ú�' �f EPL-Europhysics Letters (m�pFp) 
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[1]Passivation of defect states in surface and edge regions on pn-junction Si solar cells by use of 
hydrogen cyanide solutions, M. Takahashi, T. Shishido, H. Iwasa, and H. Kobayashi: Cent. Eur. J. Phys., 
7 (2009) 227-231.  
[2]On the topographic and optical properties of SiC/SiO2 surfaces, S. Jurecka, M. Jureckova F. Chovanec, 
H. Kobayashi, M. Takahashi, M. Mikula, E. Pincik,: Cent. Eur. J. Phys., 7 (2009) 321-326.  
[3]Acoustic spectroscopy and electrical characterization of SiO2/Si structures with ultrathin SiO2 layers 
formed by nitric acid oxidation, P. Bury, H. Kobayashi, M. Takahashi, K. Imamura, P. Sidor, F. Cernobila: 
Cent. Eur. J. Phys., 7 (2009) 237-241.  
[4]Ultrathin SiO2 layer with an extremely low leakage current density formed in high concentration nitric 
acid, W.-B. Kim, Asuha, T. Matsumoto, and H. Kobayashi: J. Appl. Phys., 105 (2009) 103709/1-6.  
[5]Low temperature formation of SiO2 thin films by nitric acid oxidation of Si (NAOS) and application to 
thin film transistor (TFT), T. Matsumoto, Asuha, W.-B. Kim, M. Yamada, S. Imai, and H. Kobayashi, 
Low temperature formation of SiO2 thin films by nitric acid oxidation of Si (NAOS) and application to 
thin film transistor (TFT): Microelectron. Eng., 86 (2009) 1939-1941.  
[6]Removal of charging on SiO2/Si structure during photoelectron spectroscopy measurements by metal 
overlayer, W.-B. Kim, M. Nishiyama, and H. Kobayashi: J. Electron. Spectros. Related Phenom., 176 
(2010) 8-12.  
[7]Nitric acid oxidation of Si (NAOS) method at 120°C: HNO3 concentration dependence, K. Imamura, 
M. Takahashi, Asuha, Y. Hirayama, S. Imai, and H. Kobayashi: J. Appl. Phys., 107 (2010) 054503/1-5.  
[8]Ultrathin SiO2 layer with a low leakage current density formed with approximately 100% nitric acid 
vapor, Nanotechnology, W.-B. Kim, T. Matsumoto, and H. Kobayashi,: Nanotechnology, 21 (2010) 
115202/1-7.  
�P 
[1]xÙ�Ú©�:���k$î ~¹º' -, �Ý 2009-204471  
[2]xYZ��Û�î 
Ù�Ú©��k$î ���Ù�Ú©��k$©�~¹º' -, �Ý
2010-30776  
[3]xoMÍ��È��%Ù�Ú©�:�Ù�Ú©��k$î ~¹º' -, �Ý 2010-29643  
[4]xÙ�Ú©�:���k$î ~é,' OJ
êß' w 
¹º' -, �Ý 2010-058973  
67D¤ 
[1]Defect passivation etch-less cleaning method for' improvement of Si solar cell characteristics 
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(invited), H. Kobayashi: The 6th International Conference on High-Performance Ceramics.  
[2]Nitric acid oxidation of Si method for fabrication of Si/SiO2 structure at 120ãC and its application to 
thin film transistors (invited), H. Kobayashi: VI International Workshop on Semiconductor Surface 
Passivation.  
[3]Defect Passivation Etch-less Cleaning for Semiconductor Devices: Zero Emission Process (invited), H. 
Kobayashi: International Symposium on Advanced Ceramics and Technology for Sustainable Energy 
Application.  
[4]Nitric acid oxidation of Si (NAOS) method for the formation of gate oxides in TFT (invited), H. 
Kobayashi: Progress in Surface, Interface and Thin Film Science 2009.  
[5]Semiconductor surface cleaning by ppm order-defect passivation etchless solutions (invited), M. 
Takahashi: VI International Workshop on Semiconductor Surface Passivation, Zakopane.  
[6]Local structures around nickel contaminants on SiO2 surfaces and mechanism of nickel removal by 
dilute hydrocyanic acid aqueous solutions (invited), M. Takahashi: Progress in Surface, Interface and 
Thin Film Science 2009.  
[7]Nitric acid oxidation of Al thin film to form Al2O3/Al structure at room temperature (invited), T. 
Matsumoto: Progress in Surface, Interface and Thin Film Science 2009, Florence.  
[8]Low temperature formation of SiO2 thin films by nitric acid oxidation of Si (NAOS) and application to 
thin film transistor (TFT) (oral), T. Matsumoto, W.-B. Kim, T. Yanase, Y. Fukaya, Asuha, M. Takahashi 
and H. Kobayashi: INFOS2009.  
[9]Low temperature formation of ultrathin SiO2 films on Si surfaces for gate oxide of transistors by nitric 
acid oxidation of Si (NAOS) method (oral), M.K. Mazumder, W.-B. Kim, Asuha, T. Matsumoto and H. 
Kobayashi: The 17th Conference of Crystal Growth and Epitaxy.  
[10]Stacked gate oxide in thin film transistors (TFTs) formed by thee nitric acid oxidation of Si (NAOS) 
method (poster), T. Matsumoto, M. Yamada, H. Tsuji, S. Imai, S. Terakawa and H. Kobayashi: The 5th 
Handai Nanoscience and Nanotechnology International Symposium.  
[11]Nitric acid oxidation of Si (NAOS) method to form gate insulators in Si devices at 120°C (poster), T. 
Matsumoto, W.-B. Kim, T. Yanase, Y. Fukaya, Asuha, M. Takahashi and H. Kobayashi: International 
Symposium of Post-Silicon Materials and Devices Research Alliance Project.  
[12]Electrical and physical properties of ultrathin (<=1.5 nm) SiO2 layer fabricated with high 
concentration nitric acid (HNO3) (poster), W.-B. Kim: Progress in Surface, Interface and Thin Film 
Science 2009.  
[13]Low temperature fabrication of thick SiO2 layer using modified nitric acid oxidation of silicon 
(NAOS) method (poster), Y. Fukaya: Progress in Surface, Interface and Thin Film Science 2009.  
67D¤�./��
67å|�pF�� 
¹º' - Applied Surface Science (pF��ù) 
¹º' - Progress in Surface, Interface and Thin Film Science 2009 (./��) 
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[1]Fabrication of Lotus-Type Porous Cobalt and Silicon through Decomposition of Moisture, H. Onishi, S. 
Ueno, S.K. Hyun and H. Nakajima: Metallurgical and Materials Transactions A, 40 (2) (2009) 438-443.  
[2]Fabrication of Lotus-Type Porous Al-Si Alloys Using the Continuous Casting Technique, J.S. Park, 
S.K. Hyun, S. Suzuki, H. Nakajima: Metallurgical and Materials Transactions A, 40 (2) (2009) 406-414.  
[3]Fabrication of Lotus-type Porous Aluminum through Thermal Decomposition Method, S.Y. Kim, J.S. 
Park, H. Nakajima: Metallurgical and Materials Transactions A, 40 (4) (2009) 937-942.  
[4]Compressive deformation behavior of porous -TiAl with directional pores, T. Ide, M. Tane, H. 
Nakajima: Materials Science and Engineering A, 508 (1-2) (2009) 220-225.  
[5]In vivo osteocompatibility of lotus-type porous nickel-free stainless steel in rats, K. Alvarez, S.-K. 
Hyun, T. Nakano, Y. Umakoshi, H. Nakajima: Materials Science and Engineering C, 29 (4) (2009) 
1182-1190.  
[6]Fabrication of Lotus-type Porous Aluminum Utilizing Decomposition of Moisture, M. Tane, H. 
Nakajima: Materials Transactions, 50 (6) (2009) 1477-1481.  
[7]Transition in the Nanoporous Structure of Iron Oxides during the Oxidation of Iron Nanoparticles and 
Nanowires, R. Nakamura, G. Matsubayashi, H. Tsuchiya, S. Fujimoto, H. Nakajima: Acta Materialia, 57 
(14) (2009) 4261-4266.  
[8]Diffusion in Intermetallic Compounds and Fabrication of Hollow Nanoparticles through Kirkendall 
Effect, H. Nakajima, R. Nakamura: Journal of Nano Research (Proceedings of 4th International 
Conference on Diffusion in Solids and Liquids, DSL2008), 7 (2009) 1-10.  
[9]îÏ�±l�dû��ËL�ÜÍW1�±lÛ�%:ºûNiOU��¨�¬�, \¶' Ô �
��' ¤
�éê' �ý: ���~@D|, 73 (8) (2009) 618-621.  
[10]Formation of Oxide Nanotubes via Oxidation of Fe, Cu and Ni Nanowires and Their Structural 
Stability: Difference in Formation and Shrinkage Behavior of Interior Pores, R. Nakamura, G. 
Matsubayashi, H. Tsuchiya, S. Fujimoto, H. Nakajima: Acta Materialia, 57 (17) (2009) 5046-5052.  
[11]Metallic Scaffolds for Bone Regeneration, K. Alvarez , H. Nakajima: Materials, 2 (2009) 790-832.  
[12]Fabrication of Lotus-type Porous Carbon Steel via Continuous Zone Melting and Its Mechanical 
Properties, M . Kashihara, H . Yonetani , T. Kobi, S. K. Hyun, S. Suzuki, H. Nakajima: Materials Science 
and Engineering A, 524 (1-2) (2009) 112-118.  
[13]The Uncertainty in SCHF-DT Thermal Conductivity Measurements of Lotus-Type Porous Copper, H. 
Chiba, T. Ogushi, H. Nakajima, S. Ueno, K. Torii, T. Tomimura: Advanced Engineering Materials, 11 (10) 
(2009) 848-851.  
[14]Fabrication of Porous Metals with Directional Pores through Thermal Decomposition of Chromium 
Nitride, T.Wada, T.Ide, H. Nakajima: Metallurgical and Materials Transactions A, 40 (13) (2009) 
3204-3209.  
[15]Formation of a Nano-hole via Oxidation of Metal Nanoparticles, R. Nakamura, H. Nakajima, H. 
Mori: Defect and Diffusion Forum, 289-292 (2009) 649-656.  
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[16]Shrinkage of Hollow Nanoparticles of Oxides of Cu and Ni at High Temperatures, R. Nakamura, H. 
Nakajima, H. Mori: Defect and Diffusion Forum, 289-292 (2009) 673-678.  
[17]Structure Change and Improvement of the Mechanical Properties of Lotus-type Porous Copper by 
ECAE Process, J. Lobos, S. Suzuki,H. Utsunomiya, H. Nakajima: Materials Science Forum, 620-622 
(2009) 757-760.  
[18]Fabrication of Porous Metals with Directional Pores Through Solidification of Gas-dissolved Melt, H. 
Nakajima, T. Ide, S.-Y. Kim: Materials Science Forum, 620-622 (2009) 785-790.  
[19]Fabrication of Lotus-type Porous Carbon Steel by Continuous Casting Technique and Application to 
Machine Tools, M. Kashihara, H. Yonetani, S. Suzuki, S.Y. Kim, H. Nakajima: Proceedings of 
International Symposium on Cellular Metals for Structural and Functional Applications(CELLMET2008), 
(2009) 89-94.  
[20]Lotus-type Porous Ni-free Stainless Steel Biomaterial Produced by Continuous Zone Melting 
Technique, K. Alvarez, H. Nakajima: Proceedings of International Symposium on Cellular Metals for 
Structural and Functional Applications(CELLMET2008), (2009) 301-306.  
[21]Effects of Static Magnetic Field and Gas Atmosphere on Solidification of Silicon by Electromagnetic 
Levitation, S. Ueno, H. Kobatake, H. Fukuyama, S. Awaji, H. Nakajima: Journal of Physics: Conference 
Series, 165 (2009) 012020.  
[22]Fabrication of porous aluminium with directional pores through thermal decomposition method, H. 
Nakajima, S. Y. Kim, J. S. Park: Journal of Physics: Conference Series, 165 (2009) 012063.  
[23]Fabrication of lotus-type porous copper through thermal decomposition of titanium hydride, T. Ide H. 
Nakajima: Journal of Physics: Conference Series, 165 (2009) 012064.  
[24]Fabrication of Porous Magnesium with Directional Pores through Thermal Decomposition of 
Magnesium Hydride, M. Tane, H. Nakajima: Journal of Physics: Conference Series, 165 (2009) 012065.  
[25]Fabrication of lotus-type porous aluminum using thermal decomposition of magnesium hydroxide, J. 
S. Park, H. Nakajima: Journal of Physics: Conference Series, 165 (2009) 012066.  
[26]Fabrication of a lotus-type porous Al-Si alloy by continuous casting with a thermal decomposition 
method, T.B. Kim, S. Suzuki, H. Nakajima: Journal of Physics: Conference Series, 165 (2009) 012067.  
[27]Fabrication of Al-Cu alloy with elongated pores by continuous casting technique, S. Suzuki, T.B. Kim, 
H. Nakajima: Journal of Physics: Conference Series, 165 (2009) 012068.  
[28]Structure change and improvement of the mechanical properties of a lotus-type porous copper by 
wire-brushing, J. Lobos, S. Suzuki, H. Nakajima, Y. S. Ji, H. Fujii, D. Terada, N. Tsuji: Journal of 
Physics: Conference Series, 165 (2009) 012070.  
[29]Mechanical property of lotus-type porous carbon steel fabricated by continuous casting method, Y. 
Kawamura, S. Suzuki, S.Y. Kim, H. Nakajima, M. Kashihara, H.Yonetani: Journal of Physics: Conference 
Series, 165 (2009) 012071.  
[30]Structural Stability of Hollow Oxide Nanoparticles at High Temperatures, R. Nakamura, H. 
Nakajima: Journal of Physics: Conference Series, 165 (2009) 012072.  
[31]ò¦B %�ä(kâã�9Ëø���±lÛ�%:ºû TiH2¨�î ���¨�Å��
�, ,Av�éê�ý: ���8�, 48 (2009) 96-99.  
[32]�þ�ëè���þ�Î�h�êÜ%��éO#$�Û��#$ú;�, qrst
æº²�
¦ß�G���À�éê�ý: ���8�, 48 (2009) 300-303.  
[33]fîÏIÇ�� Al-Mg-Si8��±lÛ�%:ºû,<9./���, �(��H¼z¦�é
ê�ý: ¸�~, 59 (2009) 678-684.  
B6
A6 
Anisotropic Mechanical Properties of Lotus-Type Porous Metals, H. Nakajima, M. Tane, S. K. Hyun, H. 
Seki, IUTAM Bookseries 12(Proceedings of the IUTAM Symposium on Mechanical Properties of 
Cellular Materials), Springer Science+Business Media B.V, (2009), 43-50. 
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[1]¿À%���d� (¹q�U)“¿À%���d�”, ¹q�U�éê�ý, N�äåæ, 2009.  
[2]�~ÆÐl�¿À (ÞÈz)“þ��»Ï�É(�Ðl�¿À”, éê�ý, �Ë»M�Ë>
�, 2010.  
�P 
[1]xÐlÂ�~�k$î ~éê�ý, \!�6�P 10-0887651  
[2]x�ËL��~�k ~éê�ý, ?þ��P 2378825 
[3]x
Ë=�Ï<~éê�ý�Sx��\ç¨���P¯4458872 
  
67D¤ 
[1]Fabrication of Hollow Nano Particles of Metallic Oxides Through Oxidation Process (invited), *H. 
Nakajima, R. Nakamura: International Conference on PROCESSING & MANUFACTURING OF 
ADVANCED MATERIALS Processing, Fabrication, Properties, Applications (Thermec' 2009), Berlin, 
Germany, Aug.25-29, 2009.  
[2]Investigation Of The Mechanical Properties Of Lotus-Type Porous Carbon Steel Made By Continuous 
Zone Melting Technique (oral), *T. Kujime, H. Nakajima: International Conference on PROCESSING & 
MANUFACTURING OF ADVANCED MATERIALS Processing, Fabrication, Properties, Applications 
(Thermec' 2009), Berlin, Germany, Aug.25-29, 2009.  
[3]High Strain Rate Compression Behaviour of Porous Iron with Directional Pores (oral), *M. Tane, T. 
Kawashima, K. Horikawa, H. Kobayashi, H. Nakajima: European Congress on' Advanced Materials and 
Processes (Euromat 2009), Glasgow, UK, Sep. 7-10, 2009.  
[4]Recent advances in the research on cellular metals in Asia (invited), *H. Nakajima, M. Tane, S. Suzuki, 
T. Ide, S. Ueno: 6th International Conference on Porous Metals and Metallic Foams (MetFoam2009), 
Bratislava, Slovakia, Sept. 1-4, 2009.  
[5]Formation of Hollow and Porous Oxides through Oxidation of Metal Nanoparticles (invited), *H. 
Nakajima, R. Nakamura: 6th International Conference on Porous Metals and Metallic Foams 
(MetFoam2009), Bratislava, Slovakia, Sept. 1-4, 2009.  
[6]Improvement of the strength of porous copper with directional pores (oral), *J. Lobos, S. Suzuki, H. 
Utunomiya, H. Nakajima: 6th International Conference on Porous Metals and Metallic Foams 
(MetFoam2009), Bratislava, Slovakia, Sept. 1-4, 2009.  
[7]Fabrication of carbon steel with directional pores by continuous casting technique and their mechanical 
properties (poster), *S. Suzuki, Y. Kawamura, M. Kashihara, H. Yonetani, H. Nakajima: 6th International 
Conference on Porous Metals and Metallic Foams (MetFoam2009), Bratislava, Slovakia, Sept. 1-4, 2009.  
[8]Fabrication of Al-Cu alloys with directional pores by continuous casting technique (poster), *S.Suzuki, 
T.B.Kim, H. Nakajima: 6th International Conference on Porous Metals and Metallic Foams 
(MetFoam2009), Bratislava, Slovakia, Sept. 1-4, 2009.  
[9]Standardization of method for thermal conductivity test of porous metals (poster), *H. Nakajima, K. 
Torii, T. Ogushi, H. Chiba, F. Ono: 6th International Conference on Porous Metals and Metallic Foams 
(MetFoam2009), Bratislava, Slovakia, Sept. 1-4, 2009.  
[10]Elastic and Plastic Deformation Behaviors of Lotus-type Porous Metals (invited), *M. Tane, H. 
Nakajima: The 11th the International Symposium on Eco-materials Processing and Design (ISEPD2010), 
Sakai, Japan, Jan. 9-12, 2010.  
[11]Dynamic Compression Behavior of Lotus-type Porous Iron (poster), *M. Tane, T. Kawashima, K. 
Horikawa, H. Kobayashi, H. Nakajima: The 11th the International Symposium on Eco-materials 
Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[12]Effect of Foaming Temperature on Pore Morphology of Al/AlN Composite Foam Fabricated by Melt 
Foaming Method (poster), *Y.H. Song, M. Tane, T. Ide, Y. Seimiya, H. Nakajima: The 11th the 
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International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 
2010.  
[13]Effect of Transfer Velocity on Porosity of Lotus-type Porous Aluminum Fabricated by Continuous 
Casting Technique (poster), *Y. Iio, T. Ide, H. Nakajima: The 11th the International Symposium on 
Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[14]Fabrication of Lotus-type Porous Iron by Thermal Decomposition Method (poster), *T. Ide, T Wada, 
H. Nakajima: The 11th the International Symposium on Eco-materials Processing and Design 
(ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[15]Formation of Hollow and Porous Nanostructures of Iron Oxides via Oxidation of Iron Nanoparticles 
and Nanowires (poster), *R. Nakamura, H. Nakajima: The 11th the International Symposium on 
Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[16]Formation of Oxide Nanotubes and Bamboo-like Structures via Oxidation of Cu, Fe and Ni 
Nanowires (poster), *G. Matsubayashi, R. Nakamura, H. Tsuchiya, S. Fujimoto, H. Nakajima: The 11th 
the International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 
9-12, 2010.  
[17]Pore Growth Direction of Lotus-type Porous Copper Fabricated by Continuous Casting Technique 
(poster), *S. Suzuki, J.S. Park, K. Sugihara, H. Nakajima: The 11th the International Symposium on 
Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[18]Effect of Addition of NiO Powder on Pore Formation in Lotus-type Porous Carbon Steel Fabricated 
by Continuous Casting (poster), *M. Kashihara, H. Yonetani, S. Suzuki, H. Nakajima: The 11th the 
International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 
2010.  
[19]Fabrication of Lotus-type Porous Al-Ti Alloys using the Continuous Casting Technique (poster), *T.B. 
Kim, S. Suzuki, H. Nakajima: The 11th the International Symposium on Eco-materials Processing and 
Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[20]Anisotropic Growth of Pores in Lotus-type Porous Magnesium (poster), *K. Sugihara, S. Suzuki, H. 
Nakajima: The 11th the International Symposium on Eco-materials Processing and Design (ISEPD2010), 
Sakai, Japan, Jan. 9-12, 2010.  
[21]Consideration of Pore Diameter Distribution on Heat Transfer Capacity of Lotus-type Porous Copper 
Heat Sink for Air Cooling (poster), *H. Chiba, T. Ogushi, S. Ueno, H. Nakajima: The 11th the 
International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 
2010.  
[22]An Effect of Transfer Velocity on Porosity of Lotus-type Porous Aluminum Fabricated by Continuous 
Casting Technique (poster), *T. Ide, Y. Iio and H. Nakajima: The 13th SANKEN International 
Symposium 2009, Izumisano, Japan, Jan. 18-19, 2010.  
67D¤�./��
67å|�pF�� 
éê' �ý Sixth International Conference on Porous Metals and Metal Foaming 

Technology(MetFoam2009) (./��) 
éê' �ý High Temperature Materials and Process (67pF��) 
éê' �ý Diffusion and Defect Data (pFèõ) 
éê' �ý Materials Science Foundations (pFèõ) 
éê' �ý International Conference on New Frontiers of Process Science and Engineering in 

Advanced Materials (./��) 
éê' �ý 6th International Conference on Diffusion in Solids and Liquids (./��) 
éê' �ý International Conference on Eco-Materials Processing and Design 2010 (./��) 
éê' �ý 3rd International Symposium on Cellular Metals for Structural and Functional 

Applications (89KLM��D��) 
éê' �ý International Conference on Advanced Structure and Functional Materials Design (.

/��) 
éê' �ý THERMEC 2009 International Conference on Advanced Materials (67èõ) 
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Polarity Effect in Photoinduced Charge Separation Process, D. Maeda, H. Shimakoshi, M. Abe, M. 
Fujitsuka, T. Majima, and Y. Hisaeda: Inorg. Chem., 49 (6) (2010) 2872-2880.  
[15]Probing Photocatalytic Active Sites on a Single Titanosilicate Zeolite with Redox-Responsive 
Fluorescent Dye, T. Tachikawa, S. Yamashita, and T. Majima: Angew. Chem. Int. Ed., 49 (2) (2010) 
432-435.  
[16]Photochemical Fabrication of Silver Nanostructure at Solid-liquid Interface Using the Recyclable 
Photosensitized Reduction Process, M. Sakamoto, S. S. Kim, K. Furusho, and T. Majima: Phys. Chem. 
Chem. Phys., 12 (2) (2010) 365-372.  
B6
A6 
 ��Ü@%���Ì�#*+�¡xS, �©ª
§ê¨�,  ��Ü@D|, �� ��Ü@
D, 87 (2009), 14-22.  
¡J�,ëÆ´¦è�-Ü@, �©ª
±�f
§ê¨�, d�8�Ü@eD|, (a)d�8�Ü
@eD, 67[4] (2009), 328-336.  
Foerster��, �©ª
§ê¨�, d�8�Ü@eD|, (a)d�8�Ü@eD, 67[4] (2009), 400.  
Marcus��, �©ª
§ê¨�, d�8�Ü@eD|, (a)d�8�Ü@eD, 67[4] (2009), 400. 
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§ê¨�, Ü@, Ü@�c, 64[5] (2009), 23-28.  
)¸ù)	Ë{Ë�-Ü@�Ì½f�@-�ªY�ÌÍ, ª�~�
§ê¨�, 	Ë{�ª@D
|, 	Ë{�ª@D, 16[2] (2009), 147-151.  
Single-Molecule Fluorescence Imaging of TiO2 Photocatalytic Reactions, T. Tachikawa and T. Majima, 
Langmuir (Feature Article), American Chemical Society, 25[14] (2009), 7791-7802.  
DNAN-°�¦��-³° DNA./, È,«¸, -Ü@, ��-Ü@eD, 40 (2009), 171-174.  
°��2-?�� DNA�o��à�>û, È,«¸, Ü@�ªe, ��Ü@D, 62 (2009), 
1088-1090.  
%� 
[1]Kinetics of Long-Range Oxidative Electron Transfer through DNA (Marc M. Greenberg)“Radicals in 
Nucleic Acids, Volume 2 in the Wiley Series of Reactive Intermediates in Chemistry and Biology”, K. 
Kawai and T. Majima, John Wiley & Sons, Inc., 2009.  
�P 
[1]xfn�ÐÕ�=>î ~§ê¨�
È,«¸, �Ý 2010-9822  
67D¤ 
[1]Photochemical formation of Gold Clusters and Nanoparticles in Polymer Matrix (invited), T. Majima: 
5th Hnadai Nanoscience and Nanotechnology International Symposium, Osaka, Japan, September 1-3, 
2009.  
[2]Photochemical Reactions of Gold Clusters (invited), T. Majima: Langmuir Symposium, Tsukuba, 
Japan, September 14, 2009.  
[3]Beam-induced molecular chemistry (invited), T. Majima: International Meeting on Interdiciplinary 
Chemistry 2009, Gunma, Japan, September 18-19, 2009.  
[4]Kinetic Studies of Long-Range Hole Transfer through DNA (oral), *K. Kawai, and T. Majima: 6th 
International Symposium on Nucleic Acids Chemistry, Takayama, Japan, September 27-October 1, 2009.  
[5]Interfacial Electron Transfer Dynamics of Solar Materials Studied by Single-Particle Fluorescence 
Measurement (invited), T. Majima: 1st WCU International Workshop on Dye-sensitized and Organic 
Solar Cells, Jochiwon, Korea, October 13, 2009.  
[6]TiO2 Photocatalysts for Green Technology (invited), T. Majima: Korean Chemical Society Meeting, 
Deajeon, Korea, October 29-30, 2009.  
[7]Interfacial Electron Transfer Dynamics in a Single CdTe Quantum Dot-Pyromellitimide Conjugate 
(invited), T. Majima: 2009 KOREA-JAPAN Symposium on Frontier Photoscience, Jochiwon, Korea, 
October 13-Novwmber 2, 2009.  
[8]Electron Transfer in Supramolecular Donor-Acceptor Dyad of Zinc Porphycene (invited), *M. 
Fujitsuka, H. Shimakoshi, S. Tojo, D. Maeda, Y. Hisaeda, and T. Majima: 2009 KOREA-JAPAN 
Symposium on Frontier Photoscience, Jochiwon, Korea, October 13-Novwmber 2, 2009.  
[9]DNA Electronics (poster), T. Majima: 2009 KOREA-JAPAN Symposium on Frontier Photoscience, 
Jochiwon, Korea, October 13-Novwmber 2, 2009.  
[10]Photochemistry of Gold Clusters (invited), T. Majima: 1st International Forum on Photoenergy Future 
(IFPF), Choenan, Korea, December 11-13, 2009.  
[11]DNA Electronics (oral), T. Majima: 2009 Asian Symposium on Organic Materials for Electronics and 
Photonics (ASOMP 2009) and The 7th International OLED and PLED Materials Workshop, Taipei, 
Taiwan, December 13-15, 2009.  
[12]Electron Transfer in Supramolecular Donor-Acceptor Dyad of Porphyrin Isomers towards Efficient 
Photo-Energy Conversion Systems (poster), M. Fujitsuka and *T. Majima: 13th SANKEN International 
Symposium, Osaka, Japan, January 19-20, 2010.  
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§ê' ¨� 2009 Korea-Japan Symposium on Frontier Photoscience (./��ù) 
§ê' ¨� FIRST WORKSHOP OF COLLEGE OF SCIENCE AND TECHNOLOGY, KOREA 

UNIVERSITY AND SANKEN, OSAKA UNIVERSITY (./��ù) 
§ê' ¨� Second WORKSHOP OF COLLEGE OF SCIENCE AND TECHNOLOGY, KOREA 

UNIVERSITY AND SANKEN, OSAKA UNIVERSITY (./��) 
§ê' ¨� 2010 WORKSHOP OF COLLEGE OF SCIENCE, National Taiwan University and 

SANKEN, OSAKA UNIVERSITY (./��) 
§ê' ¨� Langmuir (Senior Editor) 
§ê' ¨� ACS Applied Materials and Interfaces (Editorial Bord) 
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[1]One-pot Preparation of Chiral Dinuclear Vanadium(V) Complex, S. Takizawa, D. Rajesh, T. Katayama, 
H. Sasai: Synlett, (10) (2009) 1667-1669.  
[2]Ir-Catalyzed Oxidative Desymmetrization of meso-Diols, T. Suzuki, K. Ghozati, T. Katoh, H. Sasai: 
Org. Lett., 11 (19) (2009) 4286-4288.  
[3]Enantioselective Intramolecular Oxidative Aminocarbonylation of Alkenylureas Catalyzed by 
Palladium-Spiro Bis(isoxazoline) Complexes, T. Tsujihara, T. Shinohara, K. Takenaka, S. Takizawa, K. 
Onitsuka, M. Hatanaka, H. Sasai: J. Org. Chem., 74 (24) (2009) 9274-9279.  
[4]Total Synthesis of Chloropeptin II (Complestatin) and Chloropeptin I, J. Garfunkle, S. F. Kimball, J. 
Trzupek, S. Takizawa, H. Shimamura, M. Tomishima, D. L. Boger: J. Am. Chem. Soc., 131 (44) (2009) 
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16036-16038.  
[5]Synthesis and Structural Characterization of a Series of 
Mono-O-(diphenylphosphinobenzyl)calix[6]arenes with and without tert-Butyl Moieties at the Upper Rim, 
T. Fujihara, S. Kubouchi, Y. Obora, M. Tokunaga, K. Takenaka, Y. Tsuji: Bull. Chem. Soc. Jpn., 82 (9) 
(2009) 1187-1193.  
B6
A6 
9�,�Ü��dû�ên�Õ
od�¦èBC�S-� aza-Morita-Baylis-Hillman�ÌY�x
S, _�' `, µ@å|, ��µ@D, 129[10] (2009), 1201-1210.  
ê9DÏÎ�Ë�ãã»�Õ�Ü8�, yæ' Gè, ªe¿À, �©ªe¡�a, 58[1] (2010), 
60-61.  
�ó�¬��ä�ó�¬�' C-H�8�,�Ü�ú�ü�¹Ôø�ÝÞ¤���Ì, Mé' �
i, Ü@, Ü@�c, 64[10] (2009), 65-66.  
%� 
[1]ên�Ó8ÕBC' Ò{MBH�Ì�é���� ((¢' J9)“Ü@Î9ÏÐÑÒ 21' zÜ�
j��d�BC�d�8��µ¡û�¯f�BC”, ¡,' Uâ
_�' `, Ü@�c, 2009.  
�P 
[1]xcêÜ¬�%����0Ë�êÜ ~yæ' Gè, �Ý 2009-115073  
[2]x»�Õ�Ü8��k$î ~yæ' Gè, �S 2010-1256  
[3]xSolid Phase Reaction System for Oxidation~yæ' Gè
Óà' ¤¸, US Patent 12/524667; Korea 
Patent, 10-2009-7015095�PCT/JP2008/051376�  
67D¤ 
[1]Enantioselective PdII/PdIV Catalysis Using Spiro Bis(isoxazoline) Ligand (poster), *K. Takenaka, T. 
Tsujihara, K. Onitsuka, M. Hatanaka, H. Sasai: 15th IUPAC International Symposium on Organometallic 
Chemistry Directed toward Organic Synthesis (OMCOS 15), Glasgow, UK, July 26-30, 2009.  
[2]Oxidative Desymmetrization of Diols by Iridium Catalyst (poster), *T. Suzuki, K. Ghozati, K. Suzuki, 
T. Kato, H. Sasai: 15th IUPAC International Symposium on Organometallic Chemistry Directed toward 
Organic Synthesis (OMCOS 15), Glasgow, UK, July 26-30, 2009.  
[3]Exploring a New Paradigm in Immobilization of Multicomponent Asymmetric Catalyst (oral), *H. 
Sasai, S. Takizawa, M. L. Patil, K. Marubayashi: The 14th International Symposium on Relations 
between Homogeneous and Heterogeneous Catalysis, Stockholm, Sweden, September 13-18, 2009.  
[4]Enantioselective Oxidative Coupling Reaction of 2-Naphthol Derivatives Using Dinuclear Vanadium 
Complexes (poster), *R. Doss, S. Takizawa, H. Sasai: 5th Spanish-Portuguese-Japanese Organic 
Chemistry Symposium (5th SPJ-OCS), Osaka, Japan, November 6-8, 2009.  
[5]Iridium-Catalyzed Oxidative Desymmetrization of meso-Diols (poster), *K. Ghozati, S. Takatani, T. 
Kato, T. Suzuki, H. Sasai: 5th Spanish-Portuguese-Japanese Organic Chemistry Symposium (5th 
SPJ-OCS), Osaka, Japan, November 6-8, 2009.  
[6]Enantioselective Oxidative 6-Endo-Trig Cyclizations Catalyzed by Palladium(II)-Spiro 
Bis(isoxazoline) Complex (poster), *S. C. Mohanta, Y. Tanigaki, M. L. Patil, C. V. L. Rao, K. Takenaka, S. 
Takizawa, T. Suzuki, H. Sasai: 5th Spanish-Portuguese-Japanese Organic Chemistry Symposium (5th 
SPJ-OCS), Osaka, Japan, November 6-8, 2009.  
[7]Enantioselective PdII/PdIV Catalysis Using Spiro Bis(isoxazoline) Ligand (poster), *K. Takenaka, T. 
Tsujihara, K. Onitsuka, M. Hatanaka, H. Sasai: The 11th International Kyoto Conference on New Aspects 
of Organic Chemistry (IKCOC-11), Kyoto, Japan, November 9-13, 2009.  
[8]Enantioselective Oxidative Coupling of 2-Naphthols Using Dinuclear Vanadium(V) Catalysts (poster), 
*R. Doss, S. Takizawa, H. Sasai: The 11th International Kyoto Conference on New Aspects of Organic 
Chemistry (IKCOC-11), Kyoto, Japan, November 9-13, 2009.  
[9]Iridium-Catalyzed Oxidative Desymmetrization of meso-Diols (poster), *K. Ghozati, S. Takatani, T. 



― 200―

Kato, H. Sasai, T. Suzuki: The 11th International Kyoto Conference on New Aspects of Organic 
Chemistry (IKCOC-11), Kyoto, Japan, November 9-13, 2009.  
[10]Enantioselective Oxidative 6-Endo-Trig Cyclizations Catalyzed by Palladium(II)-Spiro 
Bis(isoxazoline) Complex (poster), *S. C. Mohanta, Y. Tanigaki, M. L. Patil, C. V. L. Rao, K. Takenaka, S. 
Takizawa, T. Suzuki, H. Sasai: The 11th International Kyoto Conference on New Aspects of Organic 
Chemistry (IKCOC-11), Kyoto, Japan, November 9-13, 2009.  
[11]Development of Enantioselective Organocatalyzed Domino Reactions (poster), *S. Takizawa, N. 
Inoue, K. Kiriyama, S. Hirata, S. Murakami, T. Nguyen, T. Suzuki, H. Sasai: The 11th International 
Kyoto Conference on New Aspects of Organic Chemistry (IKCOC-11), Kyoto, Japan, November 9-13, 
2009.  
[12]Oxidative Desymmetrization of Diols by Iridium Catalyst (poster), *T. Suzuki, K. Ghozati, K. Katoh, 
H. Sasai: The 13th SANKEN International Symposium 2009 / The 8th SANKEN Nanotechnology 
Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN Alliance Symposium, Osaka, 
Japan, January 18-19, 2010.  
[13]Enantioselective PdII/PdIV Catalysis Using Spiro Bis(isoxazoline) Ligand (poster), *K. Takenaka, T. 
Tsujihara, K. Onitsuka, M. Hatanaka, H. Sasai: The 13th SANKEN International Symposium 2009 / The 
8th SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd 
SANKEN Alliance Symposium, Osaka, Japan, January 18-19, 2010.  
[14]Novel Enantioselective Domino Reactions Promoted by Acid-Base Organocatalysts (poster), *S. 
Takizawa, N. Inoue, S. Hirata, H. Sasai: The 13th SANKEN International Symposium 2009 / The 8th 
SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN 
Alliance Symposium, Osaka, Japan, January 18-19, 2010.  
[15]Exploring a New Paradigm in Immobilization of Asymmetric Catalysts (invited), *H. Sasai, S. 
Takizawa, D Rajesh: 239th ACS National Meeting & Exposition, San Francisco California USA, March 
21-25, 2010.  
[16]Thermoprofiles on the formation of Fluoridated Hydroxyapatite from tricalcium Bis(orthophosphate) 
(poster), *K. Sakamoto, J. Ichihara, S. Yamaguchi, I. Fujihara: International Conference on Fluorine 
Chemistry '09 Kyoto, Kyoto, Japan, May 20-22, 2009.  
[17]Fluorapatite-Assisted Oxidation of Sulfide Aiming at Green Process (poster), *J. Ichihara, Y. Takai, S. 
Yamaguchi: International Conference on Fluorine Chemistry '09 Kyoto, Kyoto, Japan, May 20-22, 2009.  
[18]Use of Fluorapatite in Oxidative Dehydration of Terpene (poster), *J. Ichihara: International 
Conference on Fluorine Chemistry '09 Kyoto, Kyoto, Japan, May 20-22, 2009.  
67D¤�./��
67å|�pF�� 
¡,' Uâ 2010 The 7th International Symposium on the Chemistry and Biological Chemistry of 
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¡,' Uâ The 11th International Kyoto Conference on New Aspects of Organic Chemistry (.
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[1]The effect of linker length on binding affinity of a photoswitchable molecular glue for DNA, C. Dohno, 
S. Uno, S. Sakai, M. Oku, K. Nakatani: Bioorg. Med. Chem., 17 (2009) 2536-2543.  
[2]Synthesis and Reaction of DNA Oligomers Containing Modified Cytosines Related to Bisulfite 
Sequencing, Y. Oka, T. Peng, F. Takei, K. Nakatani: Org. Lett., 11 (2009) 1377-1379.  
[3]Photoswitchable Unsymmetrical Ligand for DNA Hetero-Mismatches, C. Dohno, T. Yamamoto, K. 
Nakatani: Eur. J. Org. Chem., - (2009) 4051-4058.  
[4]Small molecule affecting the replication of trinucleotide repeat d(GAA)n, H. He, M. Hagihara, K. 
Nakatani: Chem. Eur. J., 15 (2009) 10641-10648.  
[5]A Light-Driven, Supramolecular Optical Switch, S. Uno, C. Dohno, H. Bittermann, V. L. Malinovskii, 
R. Häner, K. Nakatani: Angew. Chem. Int. Ed., 48 (2009) 7362-7365.  
[6]Recognition of Mismatched Base Pairs in DNA, K. Nakatani: Bull. Chem. Soc. Chem., 82 (2009) 
1055-1069.  
[7]Secondary Structure-Inducible Ligand Fluorescence Coupled with PCR, F. Takei, M. Igarashi, M. 
Hagihara, Y. Oka, Y. Soya, K. Nakatani: Angew. Chem. Int. Ed., 48 (2009) 7822-7824.  
[8]Programmed Assembly of Organic Radicals on DNA, K. Maekawa, S. Nakazawa, H. Atsumi, D. 
Shiomi, K. Sato, M. Kitagawa, T. Takui, K. Nakatani: Chem. Commun., 46 (2010) 1247-1249.  
[9]A Reverse Transcriptase Stop Assay Revealed Diverse Quadruplex Formations in UTRs in mRNA, H. 
Hagihara, K. Yoneda, H. Yabuuchi, Y. Okuno, K. Nakatani: Bioorg. Med. Chem. Lett., 20 (2010) 
2350-2353.  
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[10]Fluorescent Indicator-Displacement Assay for Ligand-RNA Interactions, J. Zhang, S. Umemoto, K. 
Nakatani: J. Am. Chem. Soc., 132 (2010) 3660-3661.  
[11]Transformation of cytosine to uracil in single-stranded DNA via their oxime sulfonates, Y. Oka, F. 
Takei, K. Nakatani: Chem. Commun., 46 (2010) 3378-3380.  
[12]Non-covalent assembly of TEMPO radicals pair-wise embedded on a DNA duplex, H. Atsumi, K. 
Maekawa, S. Nakazawa, D. Shiomi, K. Sato, M. Kitagawa, T. Takui, K. Nakatani: Chem. Lett., 39 (2010) 
556-557.  
�P 
[1]xfn�ÐÕ�=>û�î ���fn�ÐÕ�=>û��$�ÜµÕÍ=~éß�¸
³
, >
ûæ:J, �Ý 2010-054658  
67D¤ 
[1]DNA cross-linking that is targeted to amino group in natural base (poster), Shibata. T, Dohno. C, 
Nakatani. K: International Symposium of Post-Silicon Materials and Devices Research Alliance Project.  
[2]In vitro selection of RNA aptamers that can bind to synthetic GFP chromophore analogues (poster), 
Masaki Hagihara, Keisuke Yoneda, Kazuhiko Nakatani: International Symposium of Post-Silicon 
Materials and Devices Research Alliance Project.  
[3]DNA cross-link generated by a novel modified DNA containing a formyl group (poster), Shibata. T, 
Dohno. C, Nakatani. K: The sixth International Symposium on Nucleic Acids Chemistry.  
[4]Reaction of cytosine with bisulfite and hydroxylamine. (poster), Oka, Yoshimi; Takei, Fumie; Nakatani, 
Kazuhiko: The sixth International Symposium on Nucleic Acids Chemistry.  
[5]Light-Driven Light-Switching DNA Device (poster), Chikara Dohno, Shin-nosuke Uno, Holger 
Bittermann, Vladimir L. Malinovskii, Robert Häner, Kazuhiko Nakatani: IKCOC-11.  
[6]DNA-Labeling by Secondary Structure Inducible Ligand Fluorescence (poster), Fumie Takei, Masako 
Igarashi, Masaki Hagihara, Yoshimi Oka, Yoshihiro Soya, Kazuhiko Nakatani: IKCOC-11.  
[7]DNA crosslink tonatural base by a formyl group-containing DNA (poster), Shibata. T, Dohno. C, 
Nakatani. K: 13th SANKEN International Symposium 2010.  
[8]Spin labeling of DNA by using radical-containing mismatch binding ligands (poster), Hiroshi Atsumi , 
Kensuke Maekawa, Diasuke Shiomi, Kazunobu Sato , Takeji Takui,and Kazuhiko Nakatani: 13th 
SANKEN International Symposium 2010.  
[9]The motion between (CGG)n containing hairpin DNA and G-G mismatch binding molecule (poster), 
Changfeng Hong, Masaki Hagihara, Kazuhiko Nakatani: 13th SANKEN International Symposium 2010.  
[10]The Development of The Displacement Assay, Screening Method for Detecting the RNA-ligand 
Interactions (2) (poster), Shiori Umemoto, Masaki Hagihara, Kazuhiko Nakatani: 13th SANKEN 
International Symposium 2010.  
[11]Secondary Structure Inducible Ligand Fluorescence coupled with PCR (invited), Kazuhiko Nakatani: 
2nd Roundtable on Chemical Biology of Nucleic Acid and Carbohydrates.  
[12]Integrated Polymerase Chain Reaction (PCR) by Novel Chemical labeling (invited), Kazuhiko 
Nakatani: The 14th Japan-Korea Seminar on Organic Chemistry.  
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of Pi-release (poster), *Rikiya Watanabe, Hiroshi Ueno, Ryota Iino, Hiroyuki Noji: International 
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to ATP (poster), *Kim Phuong Huynh Nhat, Hiroko Togawa, Hiromi Imamura and Hiroyuki Noji: 
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�Innovative Nanoscience of Supermolecular Motor Proteins Working in Biomembranes�(Kyoto, Japan), 
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[15]The Development of Genome Replaced Bacteria for Production of Useful Substances (poster), 
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[16]Development of a Force-Clamping System to Study the Torque Generation Mechanism of F1-ATPase 
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[18]Simple Dark-field Microscopy with Nanometer Spatial Precision and Microsecond Temporal 
Resolution (poster), *Hiroshi Ueno, So Nishikawa Ryota Iino, Kazuhito V. Tabata, Shouichi 
Sakakihara,Toshio Yanagida and Hiroyuki Noji: International Symposium �Innovative Nanoscience of 
Supermolecular Motor Proteins Working in Biomembranes�(Kyoto, Japan), 2009/9/8-10.  
[19]Stiffness of  Subunit of F1-ATPase (poster), *Daichi Okuno, Ryota Iino, Rie Hasegawa, Hiroyuki 
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Biomembranes�(Kyoto, Japan), 2009/9/8-10.  
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[1]Control of Metal-Insulator Transition at Room Temperature on W doped VO2 Thin Films (poster), *H. 
Takami, T. Kanki, N.G. Cha, H. Tanaka: The Korean Physical Society Fall Meeting, 2009.10. 21-23, 
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[3]Direct Fabrication of an 80-nm Integrated Fe2.5Mn0.5O4 (FMO) Nanocrystal Arrays in Large Area 
Using a Hollow Nanopillar Metal Mask for High Temperature (poster), *N.G. Cha, T. Kanki, H. Tanaka: 
2009 MRS Fall Meeting, 2009.11.30-12.4, Boston, USA.  
[4]Fabrication of the Epitaxially grown Fe2.5Mn0.5O4 (FMO) Nanocrystal Arrays in Large Area Using a 
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device application (invited), *H. Tanaka, N.G. Cha, S. Yamanaka, T. Kanki, T. Kawai: International 
Symposium on Sputtering and Plasma Processes�ISSP�2009, 2009.7.8-10, Kanazawa, Japan.  
[8]Controlled Fabrication of Epitaxial Magnetic Oxide Artificial Nano-Constriction Structures and their 
Giant Magnetoresistive properties at room temperature (oral), *H. Tanaka: 16th International Workshop 
on Oxide Electronics (WOE 16), 2009.10.4-7, Tarragona, Spain.  
[9]Controlled Fabrication of Epitaxial Functional Oxide Artificial Nano-wire and Nano-dot Structures and 
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[10]Controlled Fabrication of Complex Oxide Epitaxial Artificial Nano- wire and Nano-dot Structures 
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21-23, Korea, ChangWon.  
[11]Controlled Fabrication of Epitaxial Ferromagnetic Oxide Artificial Nano-Constriction Structures and 
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2009 MRS Fall Meeting, 2009.11.30-12.4, Boston, USA.  
[12]Enhancement of Spin Polarization in (Fe
Zn) 3O4 Ferromagnetic Oxide Nano Dot Diodes (oral), S. 
Yamanaka, T. Kawai, *H. Tanaka: 2009 MRS Fall Meeting, 2009.11.30-12.4, Boston, USA.  
[13]Functional Oxide Nano Spintronics (invited), *H. Tanaka: International Conference on Magnetism 
and Advanced Materials(ICMAM-2010), 2010.3.3-7, Dhaka, Bangladesh.  
[14]Noise-induced enhancement of signal transfer in vanadium dioxide by stochastic resonance (oral), *T. 
Kanki, Y. Hotta, N. Asakawa, T. Kawai, H. Tanaka: 16th International Workshop on Oxide Electronics 
(WOE 16), 2009.10.4-7, Tarragona, Spain.  
[15]Stochastic Resonance in Vanadium Dioxide: Toward Creation of Bio-mimetic Devices with Neuronal 
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[1]From Solvated Electron to Hydrated Electron in Ionic Liquids by Controlling Water Content (poster), 
*T. Kondoh, J. Yang, K. Norizawa, Y. Yoshida, R. Nagaishi, M. Taguchi, K. Takahashi, R. Katoh: 
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Radiation Chemistry in the 21st Century, Notre Dame, USA, July 12-15, P48, 2009.  
[2]Femtosecond pulse radiolysis study: Observations of solvation process in water and of geminate ion 
recombination in alkane in femtosecond time scale (poster), *J. Yang, T. Kondoh, K. Norizawa, Y. 
Yoshida: Radiation Chemistry in the 21st Century, Notre Dame, USA, July 12-15, P48, 2009.  
[3]Femtosecond Time-Resolved Stroboscope for Study of Nanofablication Process (poster), *J. Yang, T. 
Kondoh, K. Kan, K. Norizawa, Y. Yoshida: 5th Handai Nanoscience and Nanotechnology International 
Symposium, Osaka University, Osaka, Japan, September 1-3, P1-12, 2009.  
[4]Effect of Coexist-Water on Solvated Electron in Ionic Liquids for Formation of Nano Particle (poster), 
*T. Kondoh, J. Yang, K. Norizawa, Y. Yoshida, R. Nagaishi, M. Taguchi, K. Takahashi, R. Katoh: 5th 
Handai Nanoscience and Nanotechnology International Symposium, Osaka University, Osaka, Japan, 
September 1-3, P1-12, 2009.  
[5]Femtosecond pulse radiolysis and femtosecond electron diffraction (invited), *J. Yang, K. Kan, T. 
Kondoh, N. Naruse, Y. Yoshida, K. Tanimura, J. Urakawa: International Workshop on Ultrashort Electron 
& Photon Beams: Techniques & Applications, Xi’an, China, September 7-11, 2009.  
[6]Collective Energy Loss of Attosecond Electron Bunches (poster), *A. Ogata, T. Kondoh, K. Norizawa, 
J. Yang, Y. Yoshida, S. Kashiwagi: International Workshop on Ultrashort Electron & Photon Beams: 
Techniques & Applications, Xi’an, China, September 7-11, 2009.  
[7]Primary process of radiation chemistry for green nanotechnology (oral), *Y. Yoshida: The 13th Sanken 
International Symposium, Kansai, Jan. 18-19, 2010.  
[8]Spatial resolution of intensity-modulated electron beam generated with photocathode rf gun linac 
(poster), *K. Kan, T. Kondoh, J. Yang, K. Norizawa, T. Kozawa, Y. Yoshida: The 13th Sanken 
International Symposium, Kansai, Jan. 18-19, 2010.  
[9]Femtosecond time-resolved spectroscopy based on a femtosecond electron beam and a femtosecond 
laser light (poster), *J. Yang, T. Kondoh, K. Kan, K. Norizawa, Y. Yoshida: The 13th Sanken International 
Symposium, Kansai, Jan. 18-19, 2010.  
[10]Femtosecond pulse radiolysis study of geminate ion recombination in n-dodecane (poster), *T. 
Kondoh, J. Yang, K. Kan, K. Norizawa, A. Ogata, Y, Yoshida, S. Tagawa: The 13th Sanken International 
Symposium, Kansai, Jan. 18-19, 2010.  
[11]Pulse radiolysis study of Hydrated Electron in MgSO4 Aqueous Solution with scavenger (poster), *K. 
Norizawa, T. Kondoh, J. Yang, K. Kan, Y. Yoshida: The 13th Sanken International Symposium, Kansai, 
Jan. 18-19, 2010.  
[12]Femtosecond photocathode electron gun for time-resolved electron diffraction (invited), *J. Yang, N. 
Naruse, Y. Murooka, Y. Yoshida, K. Tanimura, J. Urakawa: Particle Accelerator Conference (PAC09), 
Vancouver, Canada, May 4-8, 2009.  
[13]Applications of femtosecond electron beam: femtosecond pulse radiolysis and femtosecond electron 
diffraction (invited), *J. Yang: The 1st joint Asian accelerator workshop: accelerator techniques and their 
applications, Beijing, China, Dec. 21-23, 2009.  
[14]Ultrafast electron diffraction (invited), *J. Yang: 3rd ILC Asian R&D Seminar under Core-University 
Program: Advanced Accelerator Workshop 2010, Mumbai, India, March 9-10, 2010.  
[15]Optical Modulation of Electron Beam by the Digital Micro Mirror Device for the Radiation Therapy 
based on the Photocathode RF Gun (poster), *T. Kondoh, H. Kashima, J. Yang, K. Kan, K. Norizawa, A. 
Ogata, Y. Yoshida, T. Tagawa: 12th SANKEN International Symposium 7th Nanotechnology Center 
International Symposium 2nd MSTeC International Symposium, Osaka, JAPAN, January 22, 2009.  
[16]Dissolution kinetics and deprotection reaction in chemically amplified resists upon exposure to 
extreme ultraviolet radiation (poster), H. Yamamoto, T. Kozawa, S. Tagawa, T. Mimura, T. Iwai, J. 
Onodera: SPIE Advanced Lithography, Proc. SPIE 7273, 72731X (2009).  
[17]Evaluation of alcoholic hydroxyl derivatives for chemically amplified extreme ultraviolet resist 
(poster), K. Furukawa, T. Kozawa, S. Tagawa: SPIE Advanced Lithography, Proc. SPIE 7273, 72731Y 
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[18]Development Status and Future Prospect of Extreme Ultraviolet Resists (invited), T. Kozawa: 2009 
International Workshop on EUV Lithography, Honolulu, Hawaii, USA, July 13-17, 2009.  
[19]Dependence of Acid Yield on Polymer Structure in EUV Chemically Amplified Resist (poster), H. 
Yamamoto, T. Kozawa, S. Tagawa, T. Iwai, J. Onodera: 2009 International Workshop on EUV 
Lithography, Honolulu, Hawaii, USA, July 13-17, 2009.  
[20]Monte Carlo Simulation of Chemical Intermediates in CARs (oral), A. Saeki, T. Kozawa, S. Tagawa: 
2009 International Workshop on EUV Lithography, Honolulu, Hawaii, USA, July 13-17, 2009.  
[21]Image Formation in Chemically Amplified Resists upon Exposure to Extreme Ultraviolet Radiation 
(invited), T. Kozawa, S. Tagawa: 26th International Conference of Photopolymer Science and Technology 
(ICPST-26) Conference, Chiba, Japan, June 30 - July 3, 2009, A-06.  
[22]Modeling and simulation of chemically amplified resists for EUV lithography (invited), T. Kozawa, S. 
Tagawa: 7th Fraunhofer IISB Lithography Simulation Workshop, Hersbruck, Germany, Sep. 25–27, 2009.  
[23]Relationship Between Pattern Collapse and Deprotection Intermediate Region (invited), T. Kozawa, 
H. Oizumi, T. Itani, S. Tagawa: IEUVI Resist TWG Meeting, Prague, Czech Republic, Oct. 18, 2009.  
[24]Study on Depth Profile of Acid Generator Distribution in Poly(4-hydroxystyrene) films by Using 
X-ray Photoemission Spectroscopy (XPS) (poster), H. Yamamoto, T. Kozawa, S. Tagawa: EUV 
Symposium, Prague, Czech Republic, Oct. 18-23, 2009.  
[25]Bottom Extreme-Ultraviolet-Sensitive Coating for Evaluation of the Absorption Coefficient of 
Ultrathin Film (poster), H. Hijikata, T. Kozawa, S. Tagawa, S. Takei: EUV Symposium, Prague, Czech 
Republic, Oct. 18-23, 2009.  
[26]Latent Image Created using Selete Small-Field Exposure Tool for Extreme Ultraviolet Lithography 
(poster), T. Kozawa, H. Oizumi, T. Itani, S. Tagawa: EUV Symposium, Prague, Czech Republic, Oct. 
18-23, 2009.  
[27]Relationship between Normalized Image Log Slope (NILS) and Chemical Gradient in Chemically 
Amplified Extreme Ultraviolet Resists –Effect of Secondary Electron Migration Migration (poster), T. 
Kozawa, S. Tagawa: 22nd International Microprocesses and Nanotechnology Conference, Sapporo, Japan, 
Nov. 16-19, 2009.  
[28]Effect of Direct Excitation of Acid Generatorsupon Exposure to Extreme Ultraviolet Radiation 
(poster), H. Yamamoto, T. Kozawa, S. Tagawa, T. Hirayama, T. Iwai, K. Sato: 22nd International 
Microprocesses and Nanotechnology Conference, Sapporo, Japan, Nov. 16-19, 2009.  
[29]Short-Lived Intermediates of Fluorinated Benzene Derivatives Generated upon Exposure to Ionizing 
Radiation (poster), S. Higashino, K.Okamoto, A. Saeki, T. Kozawa, S. Tagawa: 22nd International 
Microprocesses and Nanotechnology Conference, Sapporo, Japan, Nov. 16-19, 2009.  
[30]Dynamics of Radical Cation of Protected Poly(4-Hydroxystyrene)s for EUV and Electron Beam 
Resists (oral), K. Okamoto, M. Tanaka, T. Kozawa, S. Tagawa, T. Sumiyoshi: 22nd International 
Microprocesses and Nanotechnology Conference, Sapporo, Japan, Nov. 16-19, 2009.  
[31]Study on Radiation Chemistry of Fluoronaphthalene for Extreme Ultraviolet Resists (oral), S. Ikeda, 
K. Okamoto, H. Yamamoto, A. Saeki, T. Kozawa, S. Tagawa: 22nd International Microprocesses and 
Nanotechnology Conference, Sapporo, Japan, Nov. 16-19, 2009.  
[32]Simulation Studies on Relationship between Resolution, Line Edge Roughness, and Sensitivity in 
Chemically Amplified Resists of Electron Beam Lithography (oral), A. Saeki, T. Kozawa, S. Tagawa: 
22nd International Microprocesses and Nanotechnology Conference, Sapporo, Japan, Nov. 16-19, 2009.  
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[1]Ultrashort-period lateral composition modulation in TlInGaAsN/TlInP structures, M. Ishimaru, Y. 
Tanaka, S. Hasegawa, H. Asahi, K. Sato, T. J. Konno: Appl. Phys. Lett., 94 (2009) 153103(1)-153103(3).  
[2]Transmission electron microscopy study of an electron-beam-induced phase transformation of niobium 
nitride, J. H. Won, J. A. Valdez, M. Naito, M. Ishimaru, K. E. Sickafus: Scripta Mater., 60 (2009) 
799-802.  
[3]stage of the crystallization in amorphous Fe-Si layer: Formation and growth of metastable -FeSi2, M. 
Naito, M. Ishimaru: Nucl. Instrum. Meth. B, 267 (2009) 1290-1293.  
[4]Damage profile and ion distribution of slow heavy ions in compou, Y. Zhang, I.-T. Bae, K. Sun, C. M. 
Wang, M. Ishimaru, Z. Zhu, W. Jiang, W. J. Weber: J. Appl. Phys., 105 (2009) 104901(1)-104901(12).  
[5]Influence of native silicon oxides on the growth of GaN nanorods on Si(001), S. Hasegawa, J.-U. Seo, 
K. Uchida, H. Tambo, H. Kameoka, M. Ishimaru, H. Asahi: phys. stat. sol. (c), 6 (2009) S570-S573.  
[6]Thermoelectric characterization of (Ga,In)2Te3 with self-assembled two-dimensional vacancy planes, 
S. Yamanaka, M. Ishimaru, A. Charoenphakdee, H. Matsumoto, and K. Kurosaki: J. Electronic Mater., 38 
(2009) 1392-1396.  
[7]Ion-beam-induced chemical disorder in GaN, M. Ishimaru, Y. Zhang, W. J. Weber: J. Appl. Phys., 106 
(2009) 053513(1)-053513(4).  
[8]Specific surface effect on transport properties of NiO/MgO heterostructured nanowires, K. Oka, T. 
Yanagida, K. Nagashima, H. Tanaka, S. Seki, Y. Honsho, M. Ishimaru, A. Hirata, T. Kawai: Appl. Phys. 
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Lett., 95 (2009) 133110(1)-133110(3).  
[9]Effect of periodicity of the two-dimensional vacancy planes on the thermal conductivity of bulk 
Ga2Te3, C.-E. Kim, K. Kurosaki, M. Ishimaru, D.-Y. Jung, H. Muta, S. Yamanaka: phys. stat. sol. (RRL), 
3 (2009) 221-223.  
[10]Electron microscopy study of L10-FePtCu nanoparticles synthesized at 613K, Y. Hirotsu, H. W. Ryu, 
K. Sato, M. Ishimaru: J. Microsc., 236 (2009) 94-99.  
[11]Formation process of -FeSi2 from amorphous Fe-Si synthesized by ion implantation: Fe 
concentration dependence, M. Naito, M. Ishimaru: J. Microsc., 236 (2009) 123-127.  
[12]Fabrication of Ni quantum cross devices with a 17 nm junction and their current–voltage 
characteristics, H. Kaiju, K. Kondo, A. Ono, N. Kawaguchi, J. H. Won, A. Hirata, M. Ishimaru, Y. Hirotsu, 
A. Ishibashi: Nanotechnology, 21 (2010) 015301(1)-015301(6).  
[13]Spontaneous formation of ultra-short-period lateral composition modulation in TlInGaAsN/TlInP 
structures, M. Ishimaru, Y. Tanaka, S. Hasegawa, H. Asahi, K. Sato, T. J. Konno: Proc. 21st Int'l Conf. 
Indium Phosphide and Related Materials, (2009) 253-254.  
[14]Improvement in luminescence properties of TlInGaAsN/TlInP multi-layers grown by gas source 
molecular beam epitaxy, Y. Tanaka, S. Hasegawa, J.Q. Liu, M. Ishimaru, H. Asahi: Proc. 21st Int'l Conf. 
Indium Phosphide and Related Materials, (2009) 259-253.  
[15]Irradiation-induced amorphous structures studied by electron diffraction radial distribution function 
analysis, M. Ishimaru, M. Naito, A. Hirata: Proc. Microscopy and Microanalysis 2009, (2009) 1346-1347.  
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[1]Electronic structure and electrical resistivity of -boron under high pressure, K. Shirai, H. Dekura, and 
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[2]Superconductivity research on boron solids and an efficient doping method, K. Shirai, H. Dekura, and 
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[39]Investigation of Structural and Magnetic Properties of Polycrystalline Ni0.50Zn0.50-xMgxFe2O4 Spinel 
Ferrites, A. K. M. Hossain, T. S. Biswas, T. Yanagida, H. Tanaka, H. Tabata and T. Kawai: Mater. Chem. 
Phys., 120 (2010) 461-467.  
[40]Magnetic Cu-Ni (core-shell) Nanoparticles in a One-pot Reaction under Microwave Irradiation, T. 
Yamauchi, Y. Tsukahara, T. Sakata, H. Mori, T. Yanagida, T. Kawai and Y. Wada: Nanoscale, 2 (2010) 
515-523.  
%� 
[1]d�¦èÜÀ*;��$% (�È��
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×¹ �)“�É��^@��Ëè' xøù
89Ë+ú¾û~”, æ�;<, mï>�, 6 (6) 2009.  
[2]´¦èþ�»	<=9Ü<� (6³�})“´¦è�»Ï�
Ð<�9:Ë�������
�Ë�CÏ���”, æ�;<, NTS, 2009.  
�P 
[1]xField effect transistor and making method~T. Kawai, M. Taniguchi, I. Fukui, �Â3& US 
7,557,392 B2  
[2]xDNAÖÍ8����ã�Í����7ÁÏË~H. Y. Lee, È8' £9, J. W. Park, J. M. Kim, 
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H. S. Jung, �P¯ 4324707&  
[3]xTHE MANUFACTURE METHOD OF HIGH DURABLE REPLICA MOLD FOR 
NANOLOTHOGRAPHY~T. Kawai, H. Y .Lee, B. K. Lee, N. Y. Hong, D. P. Kim, �Ý 2009-0006902
�!6�  
[4]xþ��Ï8�Ï=�/KLÎÑËÍ�ã¶=�	8�?�Ë1ë�����(kî ~B. K. 
Lee
H. Y. Lee
È8' £9, N. Y. Hong, D. P. Kim, �Ý 2009-0006902  
[5]x�(©�~æ�;<
È8£9, �P¯ 4452278  
[6]xã¦èÇ;Ü���k$î ���ü�î %�ä��ã�ã¦èÇ;Ü��~�é =

È8£9, �Ý 2003-203163  
[7]x�ÐWÂ9���Û�î ~�é =
$�f%
È8£9, �Ý 2010-32567  
[8]xª«�ÜÕ
Õ-�Ô���è
���
ª«�ÜÕ
Õ-�Ô���è�k$î ~Æ
�Ç
È8£9
ù£fP
¢#1, �Ý 2009-168919  
67D¤ 
[1]Heterostructured Oxide Nanowires and Their Interface Properties (invited), T. Kawai: Materials 
Research Society, San Francisco, California, USA, 2009.04.14-16.  
[2]Nanoarray of Biomolecules with a Nanoimprinted Inert Hydrogels for Developing Nanobiosensor 
(invited), T. Kawai: Nanomeeting 2009, Minsk, Belarus, 2009.05.26-29.  
[3]Composite nanostructures using transition metal oxide nanowires , T. Kawai: 15th International 
Conference on Composite Structures (ICCS15), Porto, Portugal, 2009.06.15-17.  
[4]Non-Volatile Resistive Memory Effects in Oxide Nanowires , T. Kawai: 16th International Workshop 
on Oxide Electronics, Catalonia, Spain, 2009.10.04-07.  
[5]Green NanoScience and Nanotechnology for the Energy Saving and Human Health (invited), T. 
Kawai: 2009 International Conference on Nano Science and Nano Technology(GJ-NST 2009), Muan, 
Korea, 2009.11.05-06.  
[6]Multiferroic Properties in Metal Oxide Nanowires Toward Giant Magnetoresistance and Resistive 
RAM Application (invited), T. Kawai: The 2nd APCTP Workshop on Multiferroic, �Þy, �v, 
2010.01.08-10.  
[7]Fabrication and magnetic properties of one and two dimensional metal oxides (invited), T. Kawai: 
11th(2010) Joint MMM-Intermag Conference, Washington, District Of Columbia, USA, 2010.01.18-22.  
[8]Magnetism in Nanostructured Metal Oxide Materials , T. Kawai: International Conference on 
Magnetism & Advanced Materials (ICMAM-2010), Dhaka, Bangladesh, 2010.03-07.  
[9]Electrostatic Force Microscopy /Spectroscopy on Insulating Substrates: Effect of Capacitive 
Interactions in Vacuum and Water (oral), *T. Matsumoto, M. Kawano, A. Takagi1, F. Yamada1, E.M.- 
Satoh1, T. Kawai: 17th International Colloquium on Scanning Probe Microscopy (ICSPM17),Atagawa, 
Japan, Dec.10-12,2009.  
[10]Nanotester : Imaging the Current Pathway of Soft Material (invited), *T. Matsumoto: Germany / 
Japan , 1st Workshop on “Nanoanalytics,Osaka,Japan, Feb.15,2010.  
[11]Identification of Single Nucleotides Using Gating Nanopores (???), M. Taniguchi: The 13th 
SANKEN International Symposium 2009 / The 8th SANKEN Nanotechnology Symposium / The 3rd 
SANKEN MSTEC Symposium / The 2nd SANKEN Alliance Symposium, Osaka, Japan, 2010.01.18-19.  
[12]Partial sequencing of a single DNA molecule with a scanning tunnelling microscope (invited), 
*Hiroyuki Tanaka and T. Kawai: 17th International Colloquium on Scanning Probe Microscopy 
(ICSPM17).  
[13]Non-volatile Memory Effect in Heterostructured Nanowires of Transition Metal Oxides (invited), K. 
Nagashima, T. Yanagida, K. Oka and T. Kawai: The 8th Japan-France Workshop on Nanomaterials.  
[14]Metal Oxide Nanowires: Synthesis, Properties and Non-volatile Memory Applications (invited), T. 
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Yanagida, K. Nagashima, K. Oka and T. Kawai: The 8th Japan-France Workshop on Nanomaterials.  
[15]Non-volatile Unipolar Memory Switching in TiO2 Heteronanowire (poster), K. Nagashima, T. 
Yanagida, K. Oka, M. Taniguchi and T. Kawai: The 10th International Symposium on Sputtering & 
Plasma Processes.  
[16]Non-volatile Bipolar Resistive Memory Switching in Single Crystalline NiO Heterostructured 
Nanowire (poster), K. Oka, T. Yanagida, K. Nagashima and T. Kawai: The 10th International Symposium 
on Sputtering & Plasma Processes.  
[17]Metal Oxide Nanowires: Synthesis, Nano-properties and Device Applications (oral), T. Yanagida, K. 
Nagashima, K. Oka and T. Kawai: The 10th International Symposium on Sputtering & Plasma Processes.  
[18]Mechanism of Nonvolatile Bipolar Resistive Memory Switching in MgO/Co3O4 Nanowire and 
Multi-storage Memory Application (poster), K. Nagashima, T. Yanagida, K. Oka, M. Taniguchi and T. 
Kawai: 5th Handai Nanoscience and Nanotechnology International Symposium.  
[19]Crucial Role of Doping Dynamics on Transport Properties of Sb-doped SnO2 Nanowires (poster), T. 
Yanagida, A. Klamchuen, K. Nagashima, S. Seki, K. Oka, M. Taniguchi and T. Kawai: 5th Handai 
Nanoscience and Nanotechnology International Symposium.  
[20]Non-volatile Resistive Memory Switching in Individual MgO/NiO Heterostructured Nanowire 
(poster), K. Oka, T. Yanagida, K. Nagashima, M. Taniguchi and T. Kawai: 5th Handai Nanoscience and 
Nanotechnology International Symposium.  
[21]Mechanism of Resistive Switching in MgO/Co3O4 Nanowires for Non-volatile Memory Applications 
(poster), K. Nagashima, T. Yanagida, K. Oka, M. Taniguchi and T. Kawai: International Symposium on 
post silicon materials and devices research alliance project.  
[22]Resistive Switching Phenomena in MgO/Co3O4 Core/shell Nanowires (poster), K. Nagashima, T. 
Yanagida, K. Oka, T. Kawai, J.-S. Kim and B. H. Park: 16th International Workshop on Oxide 
Electronics.  
[23]Non-volatile Resistive Switching in Individual MgO/NiO Heterostructured Nanowire (poster), K. 
Oka, T. Yanagida, K. Nagashima, T. Kawai, J.-S. Kim and B. H. Park: 16th International Workshop on 
Oxide Electronics.  
[24]Self-Assembling Oxide Nanowires: Growth Mechanisms and the Impact on Transport Properties of 
Impurity-Doped Nanowires (poster), T. Yanagida, A. Klamchuen, K. Nagashima, K. Oka and T. Kawai: 
16th International Workshop on Oxide Electronics.  
[25]Non-volatile Memory Switching using Atomically Controlled MgO/Co3O4 Heterostructured 
Nanowires (poster), K. Nagashima, T. Yanagida, K. Oka, M. Taniguchi and T. Kawai: Second 
International Symposium on Atomically Controlled Fabrication Technology.  
[26]Extraction of Localized Non-volatile Memory Switching using MgO/Cobalt Oxide Heterostructured 
Nanowire (poster), K. Nagashima, T. Yanagida, K. Oka, A. Klamchuen, M. Taniguchi and T. Kawai: The 
13th SANKEN, The 8th Nanotechnology Center, The 3rd MSTEC, The 2nd Alliance International 
Symposium.  
[27]Impurity induced mesostructures of Sb-doped SnO2 Nanowires (poster), A. Klamchuen, T. Yanagida, 
M. Kanai, K. Nagashima, K. Oka, T. Kawai: The 13th SANKEN, The 8th Nanotechnology Center, The 
3rd MSTEC, The 2nd Alliance International Symposium.  
[28]Redox Reactions of Non-volatile Bipolar Resistive Memory Switching in Single Crystalline NiO 
Heterostructured Nanowire (poster), K. Oka, T. Yanagida, K. Nagashima, A. Klamchuen, T. Kawai: The 
13th SANKEN, The 8th Nanotechnology Center, The 3rd MSTEC, The 2nd Alliance International 
Symposium.  
[29]Heterostructured Oxide Nanowires and Their Interface Properties (invited), T. Kawai and T.Yanagida: 
Material Research Society Spring Meeting.  
[30]Composite Nanostructures using Transition Metal Oxide Nanowires (oral), T. Kawai, T.Yanagida, 
K.Nagashima and K.Oka: 15th International Conference on Composite Structures. 
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[31]Iron Oxide Shell Layer Morphology in' PLD (oral), A. Marcu, T.Yanagida and T.Kawai: European 
Material Research Society.  
[32]Particles Flux Limitations in Nanostructures Growing Using PLD/VLS Technique (oral), A. Marcu, 
T.Yanagida, C.Grigoriu and T.Kawai: 10th International Balkan Workshop on Applied Physics, Constanta.  
[33]Study on Nucleation Seeds for Pulsed Laser Ablation Oxide Materials (oral), A. Marcu, T.Yanagida, 
A.Mihailescu, C.Grigoriu and T.Kawai: ROMOPTO 2009.  
[34]Non-Volatile Resistive Switching Memory Effects In Single Oxide Nanowire (invited), T. Yanagida 
and T.Kawai: WCU International Conference on Quantum Phases and Devices.  
[35]Addressable Lipid Rafts Nanoarrays for Advanced Nanomedicine (invited), H. Y. Lee: Special invited 
seminar, Microbiochip Center, Hanyang University, Seoul, Korea, 2009.04.23.  
[36]Addressable Lipid Rafts Nanoarrays for Advanced Nanomedicine (invited), H. Y. Lee: Special invited 
seminar, Deviion of Marin Molecular Biotechnology, Kangung University, Kangung, Korea, 2009.04.28.  
[37]Bio-Nanodevices using QCM (invited), H. Y. Lee: QCM Research Workshop; Research of molecular 
interaction by QCM ~from biomolecules to materials, Tokyo, Japan, 2009.09.25.  
[38]Biomimetic Nanowell Array Chip based on Digital Signal toward Nanomedicine (invited), H. Y. Lee: 
The second Korea-Israel Workshop on “Cells & Molecules, Chips & sensors: innovative platforms for 
interfacing biology”, The Hebrew University of Jerusalem, Israel, 2009.10.26.  
[39]Artificial Cell Membrane Nanoarrays Toward Advanced Nanomedicin (invited), H. Y. Lee: 1st WCU 
Workshop on "Quantum Physics and Devices", KonKuk university, Seoul, Korea, 2009.10.28.  
[40]Biomedical NanoDevice System Toward Nontoxic Diagnostics and Therapeutics (invited), H. Y. Lee: 
Special invited seminar, Pusan university, Pusan, Korea, 2009.11.11.  
[41]Addressable Nanoarrays of Tethered Lipid Bilayer Rafts for Advanced Nanomedicine (poster), H. Y. 
Lee: The 13th SANKEN International Symposium 2009 / The 8th SANKEN Nanotechnology 
Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN Alliance Symposium, Osaka, 
Japan, 2010.01.18-19.  
[42]Minute Signal Detection of Biomelecules Toward Advanced Nanobiodevices (invited), H. Y. Lee: 1st 
WCU&NCRC Co-Workshop on "Sensors& their application for human interface system", 
Sungkyunkwan university, Suwon, Korea, 2010.2.24.  
[43]Nanobiosensor Toward Nanomedicine (invited), H. Y. Lee: Special invited seminar, Center for 
Materials and Processes of Self-Assembly, KookMin university, Seoul, Korea, 2010.3.19.  
[44]Nanowell Array Biodevices Integrated Top-down and Bottom-up Technology (invited), H. Y. Lee: 
Nano-Bio based Fusion Technology Conference, Boston, USA, 2009.06.18-19.  
67D¤�./��
67å|�pF�� 
È8' £9 International Conference on Superlattices, Nanostructures and Nanodevices (ICSNN) 

in 2010 (Âõ��) 
È8' £9 International Symposium on Surface Science -Focusing on Nano-, Green, and 

Biotechnologies- (ISSS-6) (89KLMÂõ��) 
È8' £9 CIMTEC 2010 12th International Ceramics Congress Symposium CI Magnetic and 

Transport Properties of Oxides (Âõ��) 
æ�' ;< The 6th International Symposium on Surface Science and Nanotechnology (��ñðó��

��D��) 
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b �Uþ�ëè�áF²³ 
 
¹ºE»W1¼Ëþ�ÌÍ¦� 
æ%�� 
[1]Direct mapping of the spin-filtered surface bands of a three-dimensional quantum spin Hall insulator, 
A. Nishide, A. A. Taskin, Y. Takeichi, T. Okuda, A. Kakizaki, T. Hirahara, K. Nakatsuji, F. Komori, Y. 
Ando, and I. Matsuda: Phys. Rev. B, 81 (4) (2010) 04139/1-4.  
[2]Quantum oscillations in a topological insulator Bi1-xSbx, A. A. Taskin, and Y. Ando: Phys. Rev. B, 80 
(8) (2009) 085303/1-6.  
67D¤ 
[1]Transport and Magnetic Studies of the Topological Insulator Bi-Sb (invited), *Y. Ando: International 
Workshop on Novel Topological States in Condensed Matter Physics, Hong Kong, China, June 23, 2009.  
[2]Unusual Transport and Magnetic Properties of a Topological Insulator Bi-Sb (oral), *Y. Ando,  and  
A. A. Taskin: 6th International Symposium on High Magnetic Field Spin Science in 100T: Applicaton of 
High Magnetic Field for Condensed Matter and Material Sciences, Sendai, Japan, December 7, 2009.  
[3]Quantum Oscillations in a Topological Insulator Bi1-xSbx (oral), *Y. Ando,  and  A. A. Taskin: 
RIKEN Workshop on "Emergent Phenomena of Correlated Materials," Saitama, Japan, December 3, 
2009.  
[4]Study of the novel superconductivity in Cu-intercalated Bi2Se3 (poster), *Z. Ren, A. A. Taskin,  K. 
Segawa,  and Y. Ando: RIKEN Workshop on "Emergent Phenomena of Correlated Materials," Saitama, 
Japan, December 3, 2009.  
[5]Anomalous Magnetotransport in a Topological Insulator Bi1-xSbx (oral), *Y.Ando, and A. A. Taskin: 
Workshop on Exotic Insulating State of Matter, Johns Hopkins Univ., Baltimore, USA, January 14-16, 
2010.  
[6]Quantum Oscillations in a Topological Insulator Bi-Sb (invited), *Y. Ando: American Physical Society 
March Meeting, Portland, USA, March 15, 2010.  
67D¤�./��
67å|�pF�� 
ú�' �f EPL-Europhysics Letters (m�pFp) 
6N@D 
����@D¯O?V��\D 1�
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1,000
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ú�' �f US AFRL Asian Office of 

Aerospace Research and 
Development, Special Grant 

Exploration of New Principles in 
Spintronics Based on Spin Hall 
Insulators 

5,350

 
þ�£���ÐM¦� 
æ%�� 
[1]A direct method for estimating a causal ordering in a linear non-Gaussian acyclic model, S. Shimizu, A. 
Hyvarinen, Y. Kawahara, T. Washio: Proceedings of 25th Conference on Uncertainty in Artificial 
Intelligence, (2009) 506-513.  
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[2]Change-point detection in time-series data by direct density-ratio estimation, Y. Kawahara and M. 
Sugiyama: Proceedings of the 2009 SIAM International Conference on Data Mining, (2009) 389-400.  
[3]Submodularity cuts and applications, Y. Kawahara, K. Nagano, K. Tsuda and J. Bilmes: Advances in 
Neural Information Processing Systems, 22 (2009) 916-924.  
[4]Optimization of Budget Allocation for TV Advertising, K. Ichikawa, K. Yada, N. Nakachi, T. Washio: 
Proceedings of KES2009: 13th International Conference on Knowledge-Based and Intelligent 
Information & Engineering Systems, (2009) 270-277.  
[5]áË<�Íë���ã?ãÉØ;���õ8IY�ÌÍ, 0ÑI�¸, ×£Ô, ²³3: o
�p�@D��|, 50 (5) (2009) 1493–1505.  
[6]Modelling deposit outflow in financial crises: application to branch management and customer 
relationship management, K. Yada, T. Washio, Y. Ukai: International Journal of Advanced Intelligence 
Paradigms, 2 (2,3) (2009) 254-270.  
%� 
[1]New Frontiers in Applied Data Mining, PAKDD 2008 International Workshops (S. Chawla, ²³ 3, 
Ê §f, ¹� J(, ¹�� d, Ó� 69, Öà â�)“New Frontiers in Applied Data Mining, 
PAKDD 2008 International Workshops”, , Springer, LNAI5433 (LNAI5433) 2009.  
[2]Special Issue on Data-Mining and Statistical Science (²³' 3)“New Generation Computing, 
Computing Paradigms and Computational Intelligence”, ²³' 3, Springer, 27[4] (27[4]) 2009.  
[3]Advances in Machine Learning (Z.H. Zhou, T. Washio)“Advances in Machine Learning, Proceedings 
of First Asian Conference on Machine Learning, ACML 2009”, Z.H. Zhou, T. Washio, Springer, 
LNAI5828 (LNAI5828) 2009.  
67D¤ 
[1]Identification of an exogenous variable in a linear non-Gaussian structural equation model (oral), S. 
Shimizu, A. Hyvarinen, Y. Kawahara, T. Washio: 4th International Workshop on Data-Mining and 
Statistical Science (DMSS2009), Kyoto, Japan, July 7-8, 2009.  
67D¤�./��
67å|�pF�� 
²³' 3 The 9th SIAM International Conference on Data Mining (SDM09) (89KLM»�

Ò��ù) 
²³' 3 PAKDD: Pacific-Asia Conference on Knowledge Discovery and Data Mining (�Ð

Ò�ÏK��) 
²³' 3 The fifteenth ACM SIGKDD International Conference on Knowledge Discovery and 

Data Mining (KDD-2009) (89KLM��) 
²³' 3 The first Again Conference on Machine Learning (ACML-2009) (89KLM��

ù) 
²³' 3 7th International Workshop on Mining and Learning with Graphs (MLG-2009) (89

KLM��) 
²³' 3 The 18th ACM Conference on Information and Knowledge Management (CIKM 

2009) (89KLM��) 
²³' 3 2009 IEEE International Conference on Data Mining (ICDM09) (89KLM��) 
²³' 3 The Twelfth International Conference on Discovery Science (DS09) (89KLM�

�) 
²³' 3 First International Workshop on Learning and Mining for Robotics (LEMIR 2009) 

(89KLM��) 
²³' 3 Knowledge and Information Systems: Special Issue on Selected Papers of The 12th 

Pacific-Asia Conference on Knowledge Discovery and Data Mining (PAKDD2008) 
(D�=pFp) 

²³' 3 New Generation Computing: Special Issue on Selected Papers of The 3rd 
International Workshop on Data Mining and Statistical Science (DMSS2008) (D�=
pFp) 

²³' 3 International Journal of Knowledge and Web Intelligence (IJKWI) (pF��) 
²³' 3 27th International Conference on Machine Learning (ICML-10) (89KLM��) 
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²³' 3 11th Pacific Rim International Conference on Artificial Intelligence (PRICAI 2010) 
(�®ÁÍ�CÏ��ù) 

²³' 3 19th European Conference on Artificial Intelligence (ECAI 2010) (89KLM��)
²³' 3 The Thirteenth International Conference on Discovery Science (DS2010) (89KL

M��) 
²³' 3 SIAM Conference on Data Mining (SDM2011) (89KLM��ù) 
²³' 3 ICDM 2010, the 10th IEEE International Conference on Data Mining (89KLM�

�) 
Öà â� 2009 Pacific-Asia Conference on Knowledge Discovery and Data Mining (89KL
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Öà â� 2009 Asian Conference on Machine Learning (89KLM��) 
Öà â� 2009 International Workshop on Data-Mining and Statistical Science (ÎË<�CÍ

8��ù�m��) 
Öà â� 2009 SIAM International Conference on Data Mining (89KLM��) 
Öà â� 2009 IADIS European Conference on Data Mining 2010 (89KLM��) 
Öà â� 2010 Pacific-Asia Conference on Knowledge Discovery and Data Mining (89KL

M��) 
Öà â� IEICE Transactions on Information and Systems, Special Section on Data Mining and 

Statistical Science. (pF��) 
Öà â� International Journal of Applied Evolutionary Computation (ùà��) 
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[1]Biomolecular Nano-Flow-Sensor to Measure Near-Surface Flow, Lee S-W, Kinoshita H, Noji H, Fujii 
T, Yamamoto T: Nanoscale Res Lett., 5 (2010) 296-301.  
[2]Protein assay using diffusion effect in single molecule micro-TAS, Nakayama T, Namura M, Tabata 
KV, Noji H, Yokokawa R: Lab on a Chip, 9 (2009) 3567-3573.  
[3]Acceleration of the ATP-binding rate of F1-ATPase by forcible forward rotation, Iko, Y., Tabata, K.V., 
Sakakihara, S., Nakashima, T., Noji, H.: FEBS Lett., 583 (2009) 3187-3191.  
B6
A6 
�F½i���ÐM��©H���é�ÔË:ÏK�A �F%����, ���=
<,Ij, 
1+Â ìê 2�, mï>�, 54[15] (2009), 1913-1917.  
¡JF-89Ë+�Í��åfN ATP�ÔË:ÏK, ér�,
���=, 1+Â ìê 2�, 
mï>�, 54[15] (2009), 1937-1944.  
3f¦è�¦C�i���@, ���=, Ü@�ªe, ��Ü@D, 62[10] (2009), 1082-1084.  
Single-molecule assay of biological reaction in femtoliter chamber array, Iino R., Lam L., Tabata K. V., 
Rondelez Y., Japanese Journal of Applied Physics, Japan Society of Applied Physics, 48 (2009), 
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[1]36-degree stepping rotation of FoF1-ATP synthase (oral), *Hiroyuki Noji, Ryota Iino: International 
Symposium �Innovative Nanoscience of Supermolecular Motor Proteins Working in Biomembranes�
(Kyoto, Japan), 2009/9/8-10.  
[2]Completion of the chemomechanical coupling scheme of F1-ATPase: Pi-release and torque generation 
(invited), *Hiroyuki Noji: WBMAÐ09(Osaka, Japan), 2009/12/15-17.  
[3]Imaging of Intracellular ATP Using FERT-Based Indicators (invited), *Hiroyuki Noji: International 
Symposium of Joint Research Network on Advanced Meterials and Devices �Û�(Hotel-NIDOM 
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[1]Enhanced leakage current properties of Ni-doped Ba0.6Sr0.4TiO3 thin films driven by modified band 
edge state., S. Hyungtak. Y.-B. Kim, G. Lucovsky, II-D. Kim, K.-B. Chung, H. Kobayashi, and D.-K. 
Choi: J. Appl. Phys., 107 (2010) 024109/1-7.  
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[1]H-NS modulates multidrug resistance of Salmonella enterica serovar Typhimurium by repressing 
multidrug efflux genes acrEF, K. Nishino, M. Hayashi-Nishino, Akihito Yamaguchi: Antimicrob. Agents 
Chemother., 53 (8) (2009) 3541-3543.  
[2]Role of the AraC/XylS family regulator YdeO in multidrug resistance of Escherichia coli, K. Nishino, 
Y. Senda, M. Hayashi-Nishino, A. Yamaguchi: J. Antibiot., 62 (5) (2009) 251-257.  
[3]Regulation and physiological function of multidrug efflux pumps in Escherichia coli and Salmonella, 
K. Nishino, E. Nikaido, A. Yamaguchi: Biochim. Biophys. Acta-Proteins and Proteomics, 1794 (5) (2009) 
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Virulence and drug resistance roles of bacterial multidrug efflux systems, K. Nishino, Proceedings of the 
symposium on biological membrane, ��µ@D, (2009), .  
Electron tomography revealed a subdomain of the endoplasmic reticulum as a cradle for autophagosome 
formation, M. Hayashi-Nishino, N. Fujita, T. Noda, A. Yamaguchi, K. Nishino, T. Yoshimori, A. 
Yamamoto, Proceedings of the symposium on biological membrane, ��µ@D, (2009), .  
The localization study of a bacterial efflux transporter, T. Hirata, A. Kitamura, K. Nishino, A. Yamaguchi, 
Proceedings of the symposium on biological membrane, ��µ@D, (2009), .  
Regulation mechanism of Salmonella AcrAB multidrug efflux pump in response to extracellular signals, 
E. Nikaido, I. Shirosaka, R. Nakashima, A. Yamaguchi, K. Nishino, Proceedings of the symposium on 
biological membrane, ��µ@D, (2009), .  
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[1]Regulation of multidrug efflux pumps in Escherichia coli (poster), *Yamasaki, S., M. Nishino-Hayashi, 
A. Yamaguchi, and K. Nishino.: The 10th Japan-Korea International Symposium on Microbiology, 
Yokohama, Japan (2010/3/26).  
[2]Green Microbiology: Development of novel therapeutic strategies to tackle multidrug-resistant 
pathogens. (poster), *K. Nishino: The 13th SANKEN International Symposium (18 Jan. 2010, Osaka).  
[3]Effects of NlpE overproduction on the induction of xenobiotic transporters involved in multidrug 
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resistance in Escherichia coli (poster), *S. Yamasaki, M. Nishino-Hayashi, A. Yamaguchi, K. Nishino: 
The 13th SANKEN International Symposium (18 Jan. 2010, Osaka).  
[4]Membrane-damaging activity of Phe-Arg- -Naphthylamide in Escherichia col (poster), *Y. 
Matsumoto, K. Hayama, R. Iino, K. Nishino, H. Noji, A. Yamaguchi: 49th ICAAC, Interscience 
Conference on Antimicrobial Agents and Chemotherapy (12-15 Sep. 2009 SanFrancisco).  
[5]Roles of xenobiotic transporters in bacterial drug resistance and virulence (poster), *K. Nishino, A. 
Yamaguchi: The Awaji International Forum on Infection and Immunity (8-11 Sep. 2009, Hyogo).  
[6]Physiological functions of multidrug efflux pumps in Salmonella (invited), *K. Nishino: The 10th 
Japan-Korea International Symposium on Microbiology, Yokohama, Japan (2010/3/26).  
[7]Function and regulation of multidrug efflux pumps in E. coli and Salmonella (invited), *K. Nishino: 
School of Biological Sciences Seminar at the University of Hong Kong.  
[8]Unexpected role of multidrug efflux pumps in Salmonella virulence (invited), *K. Nishino: 3rd 
Symposium on Antimicrobial Resistance in Animals and the Environment.  
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[1]Unipolar resistive switching characteristics of room temperature grown SnO2 thin films, K. Nagashima, 
T. Yanagida, K. Oka and T. Kawai: Appl. Phys. Lett., 94 (2009) 242902.  
[2]Crucial role of doping dynamics on transport properties of Sb-doped SnO2 nanowires, A. Klamchuen, 
T. Yanagida, K. Nagashima, S. Seki, K. Oka, M. Taniguchi and T. Kawai: Appl. Phys. Lett., 95 (2009) 
053105.  
[3]Specific surface effect on transport properties of NiO/MgO heterostructured nanowires, K. Oka, T. 
Yanagida, K. Nagashima, H. Tanaka, S. Seki, Y. Honsho, M. Ishimaru, A. Hirata and T. Kawai: Appl. 
Phys. Lett., 95 (2009) 133110.  
[4]Interfacial effect on metal/oxide nanowire junctions, K. Nagashima, T. Yanagida, A. Klamchuen, M. 
Kanai, K. Oka, S. Seki and T. Kawai: Appl. Phys. Lett., 96 (2010) 073110.  
[5]Resistive Switching Multistate Nonvolatile Memory Effects in a Single Cobalt Oxide Nanowire, K. 
Nagashima, T. Yanagida, K. Oka, M. Taniguchi, T. Kawai, J.-S. Kim and B. H. Park: Nano Lett., 10 
(2010) 1359-1363.  
[6]Enhancement of initial permeability due to Mn substitution in polycrystalline Ni0.50-xMnxZn0.50Fe2O4, A. 
K. M. Hossain, T. S. Biswas, S. T. Mahmud, T. Yanagida, H. Tanaka and T. Kawai: J. Magn. Magn. Mater., 
321 (2009) 81-87.  
[7]Influence of Mg and Cr Substitution on Structural and Magnetic Properties of Polycrystalline 
Ni0.50Zn0.50-x-yMnxCryFe2O4, A. K. M. Hossain, T. S. Biswas, S. T. Mahmud, T. Yanagida, H. Tanaka and T. 
Kawai: Mater. Chem. Phys., 113 (2009) 172-178.  
[8]ZnO Nanowire Morphology' Control in Pulsed Laser Deposition, A. Marcu, M. Goyat, T. Yanagida 
and T. Kawai: J. Optoelectron Adv. Mater., 11 (2009) 421-424.  
[9]X-ray Absorption Magnetic Circular Dichroism of La0.7Ce0.3MnO3 Thin Films, T. Yanagida, Y. Saitoh, 
Y. Takeda, A. Fujimori, H. Tanaka and T. Kawai: Phys. Rev. B, 79 (2009) 132405.  
[10]Novel Mechanochemical Process for Synthesis of Magnetite Nanoparticles using Coprecipitation 
Method, T. Iwasaki, K. Kosaka, T. Yabuuchi, S. Watano, T. Yanagida and T. Kawai: Adv. Powder Technol., 
20 (2009) 521-528.  
[11]Size control of Magnetite Nanoparticles in Hydrothermal Synthesis by Coexistence of Lactate and 
Sulfate Ions, N. Mizutani, T. Iwasaki, S. Watano, T. Yanagida and T. Kawai: Curr. Appl. Phys., 10 (2010) 
801-806.  
[12]Novel Environmentally Friendly Synthesis of Superparamagnetic Magnetite Nanoparticles using 
Mechanochemical Effect, T. Iwasaki, K. Kosaka, S. Watano, T. Yanagida and T. Kawai: Mater. Res. Bull., 
45 (2010) 481-485.  
[13]Investigation of Structural and Magnetic Properties of Polycrystalline Ni0.50Zn0.50-xMgxFe2O4 Spinel 
Ferrites, A. K. M. Hossain, T. S. Biswas, T. Yanagida, H. Tanaka, H. Tabata and T. Kawai: Mater. Chem. 
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515-523. 



― 242―

 
�P 
[1]xª«�ÜÕ
Õ-�Ô���è
���
ª«�ÜÕ
Õ-�Ô���è�k$î ~Æ
�Ç
È8£9
ù£fP
¢#1, �Ý 2009-168919  
67D¤ 
[1]Non-volatile Memory Effect in Heterostructured Nanowires of Transition Metal Oxides (invited), K. 
Nagashima, T. Yanagida, K. Oka and T. Kawai: The 8th Japan-France Workshop on Nanomaterials.  
[2]Metal Oxide Nanowires: Synthesis, Properties and Non-volatile Memory Applications (invited), T. 
Yanagida, K. Nagashima, K. Oka and T. Kawai: The 8th Japan-France Workshop on Nanomaterials.  
[3]Non-volatile Unipolar Memory Switching in TiO2 Heteronanowire (poster), K. Nagashima, T. 
Yanagida, K. Oka, M. Taniguchi and T. Kawai: The 10th International Symposium on Sputtering & 
Plasma Processes.  
[4]Non-volatile Bipolar Resistive Memory Switching in Single Crystalline NiO Heterostructured 
Nanowire (poster), K. Oka, T. Yanagida, K. Nagashima and T. Kawai: The 10th International Symposium 
on Sputtering & Plasma Processes.  
[5]Metal Oxide Nanowires: Synthesis, Nano-properties and Device Applications (oral), T. Yanagida, K. 
Nagashima, K. Oka and T. Kawai: The 10th International Symposium on Sputtering & Plasma Processes.  
[6]Mechanism of Nonvolatile Bipolar Resistive Memory Switching in MgO/Co3O4 Nanowire and 
Multi-storage Memory Application (poster), K. Nagashima, T. Yanagida, K. Oka, M. Taniguchi and T. 
Kawai: 5th Handai Nanoscience and Nanotechnology International Symposium.  
[7]Crucial Role of Doping Dynamics on Transport Properties of Sb-doped SnO2 Nanowires (poster), T. 
Yanagida, A. Klamchuen, K. Nagashima, S. Seki, K. Oka, M. Taniguchi and T. Kawai: 5th Handai 
Nanoscience and Nanotechnology International Symposium.  
[8]Non-volatile Resistive Memory Switching in Individual MgO/NiO Heterostructured Nanowire (poster), 
K. Oka, T. Yanagida, K. Nagashima, M. Taniguchi and T. Kawai: 5th Handai Nanoscience and 
Nanotechnology International Symposium.  
[9]Mechanism of Resistive Switching in MgO/Co3O4 Nanowires for Non-volatile Memory Applications 
(poster), K. Nagashima, T. Yanagida, K. Oka, M. Taniguchi and T. Kawai: International Symposium on 
post silicon materials and devices research alliance project.  
[10]Resistive Switching Phenomena in MgO/Co3O4 Core/shell Nanowires (poster), K. Nagashima, T. 
Yanagida, K. Oka, T. Kawai, J.-S. Kim and B. H. Park: 16th International Workshop on Oxide 
Electronics.  
[11]Non-volatile Resistive Switching in Individual MgO/NiO Heterostructured Nanowire (poster), K. 
Oka, T. Yanagida, K. Nagashima, T. Kawai, J.-S. Kim and B. H. Park: 16th International Workshop on 
Oxide Electronics.  
[12]Self-Assembling Oxide Nanowires: Growth Mechanisms and the Impact on Transport Properties of 
Impurity-Doped Nanowires (poster), T. Yanagida, A. Klamchuen, K. Nagashima, K. Oka and T. Kawai: 
16th International Workshop on Oxide Electronics.  
[13]Non-volatile Memory Switching using Atomically Controlled MgO/Co3O4 Heterostructured 
Nanowires (poster), K. Nagashima, T. Yanagida, K. Oka, M. Taniguchi and T. Kawai: Second 
International Symposium on Atomically Controlled Fabrication Technology.  
[14]Extraction of Localized Non-volatile Memory Switching using MgO/Cobalt Oxide Heterostructured 
Nanowire (poster), K. Nagashima, T. Yanagida, K. Oka, A. Klamchuen, M. Taniguchi and T. Kawai: The 
13th SANKEN, The 8th Nanotechnology Center, The 3rd MSTEC, The 2nd Alliance International 
Symposium.  
[15]Impurity induced mesostructures of Sb-doped SnO2 Nanowires (poster), A. Klamchuen, T. Yanagida, 
M. Kanai, K. Nagashima, K. Oka, T. Kawai: The 13th SANKEN, The 8th Nanotechnology Center, The 
3rd MSTEC, The 2nd Alliance International Symposium.  
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[16]Redox Reactions of Non-volatile Bipolar Resistive Memory Switching in Single Crystalline NiO 
Heterostructured Nanowire (poster), K. Oka, T. Yanagida, K. Nagashima, A. Klamchuen, T. Kawai: The 
13th SANKEN, The 8th Nanotechnology Center, The 3rd MSTEC, The 2nd Alliance International 
Symposium.  
[17]Heterostructured Oxide Nanowires and Their Interface Properties (invited), T. Kawai and T.Yanagida: 
Material Research Society Spring Meeting.  
[18]Composite Nanostructures using Transition Metal Oxide Nanowires (oral), T. Kawai, T.Yanagida, 
K.Nagashima and K.Oka: 15th International Conference on Composite Structures.  
[19]Iron Oxide Shell Layer Morphology in' PLD (oral), A. Marcu, T.Yanagida and T.Kawai: European 
Material Research Society.  
[20]Particles Flux Limitations in Nanostructures Growing Using PLD/VLS Technique (oral), A. Marcu, 
T.Yanagida, C.Grigoriu and T.Kawai: 10th International Balkan Workshop on Applied Physics, Constanta.  
[21]Study on Nucleation Seeds for Pulsed Laser Ablation Oxide Materials (oral), A. Marcu, T.Yanagida, 
A.Mihailescu, C.Grigoriu and T.Kawai: ROMOPTO 2009.  
[22]Non-Volatile Resistive Switching Memory Effects In Single Oxide Nanowire (invited), T. Yanagida 
and T.Kawai: WCU International Conference on Quantum Phases and Devices.  
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[1]Theoretical Study on Chemical Gradient Generated in Chemically Amplified Resists Based on 
Polymer Deprotection upon Exposure to Extreme Ultraviolet Radiation, T. Kozawa and S. Tagawa: Appl. 
Phys. Express, 2 (2009) 056503/1-056503/3.  
[2]Difference of Spur Distribution in Chemically Amplified Resists upon Exposure to Electron Beam and 
Extreme Ultraviolet Radiation, T. Kozawa, K. Okamoto, A. Saeki, and S. Tagawa: Jpn. J. Appl. Phys., 48 
(2009) 056508/1-056508/4.  
[3]Dynamics of Radical Cation of Poly(4-hydroxystyrene) and Its Copolymer for Extreme Ultraviolet and 
Electron Beam Resists, K. Okamoto, M. Tanaka, T. Kozawa, and S. Tagawa: Jpn. J. Appl. Phys., 48 
(2009) 06FC06/1-06FC06/4.  
[4]Relationship between Resolution, Line Edge Roughness, and Sensitivity in Chemically Amplified 
Resist of Post-Optical Lithography Revealed by Monte Carlo and Dissolution Simulations, A. Saeki, T. 
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Kozawa, and S. Tagawa: Appl. Phys. Express, 2 (2009) 075006/1-075006/3.  
[5]Normalized Image Log Slope with Secondary Electron Migration Effect in Chemically Amplified 
Extreme Ultraviolet Resists, T. Kozawa and S. Tagawa: Appl. Phys. Express, 2 (2009) 
095004/1-095004/3.  
[6]Origin of Frequency-Dependent Line Edge Roughness: Monte Carlo and Fast Fourier-Transform 
Studies, A. Saeki, T. Kozawa, and S. Tagawa: Appl. Phys. Lett, 95 (2009) 103106/1-103106/3.  
[7]Effects of Flare on Latent Image Formation in Chemically Amplified Extreme Ultraviolet Resists, T. 
Kozawa and S. Tagawa: Jpn. J. Appl. Phys., 48 (2009) 095005/1-095005/5.  
[8]Exposure Dose Dependence of Chemical Gradient in Chemically Amplified Extreme Ultraviolet 
Resists, T. Kozawa and S. Tagawa: Jpn. J. Appl. Phys., 48 (2009) 106504/1-106504/5.  
[9]Image Formation in Chemically Amplified Resists upon Exposure to Extreme Ultraviolet Radiation, T. 
Kozawa and S. Tagawa: J. Photopolym. Sci. Technol., 22 (2009) 51-58.  
[10]Charge Transfport Properties of Hexabenzocoronene Nanotubes by Field Effect: Influence of the 
Oligoether Side Chains on the Mobility, Y. Yamamoto, W. Jin, T. Fukushima, T. Minari, K. Tsukagoshi, A. 
Saeki, S. Seki, S. Tagawa and T. Aida: Chem. Lett., 38 (2009) 888-889.  
[11]Impact of Side-Chain Length on Alternating Current Mobility of Charge Carriers in Regioregular 
Poly(3-alkylthiophene) Films, A. Saeki, S.-i. Ohsaki, Y. Koizumi, S. Seki, and S. Tagawa: Synth. Met., 
159 (2009) 1800-1803.  
[12]Unusual Side-Chain Effects on Charge-Carrier Lifetime in Discotic Liquid Crystals, J. Motoyanagi, Y. 
Yamamoto, A. Saeki, M. A. Alam, A. Kimoto, A. Kosaka, T. Fukushima, S. Seki, S. Tagawa, and T. Aida: 
Chem. Asian J., 4 (2009) 876-880.  
[13]Conformational Relaxation of  -Conjugated Polymer Radical Anion on Picosecond Scale, Y. 
Ohnishi, A. Saeki, S. Seki, and S.Tagawa: J. Chem. Phys., 130 (2009) 204907/1-204907/6.  
[14]Anisotropic Electron Transport Properties in Sumanene Crystal, T. Amaya, S. Seki, T. Moriuchi, K. 
Nakamoto, T. Nakata, H. Sakane, A. Saeki, S. Tagawa, and T. Hirao: J. Am. Chem. Soc., 131 (2009) 
408-409.  
[15]Evaluation of Chemical Gradient Enhancement Methods for Chemically Amplified Extreme 
Ultraviolet Resists, T. Kozawa, H. Oizumi, T. Itani, and S. Tagawa: Jpn. J. Appl. Phys., 48 (2009) 
126004/1-126004/5.  
[16]Dynamics of the Delocalized Charges of a Radical Anion in A center dot T DNA Duplexes, R. 
Yamagami, K. Kobayashi, and S. Tagawa: Chem. Eur. J., 15 (2009) 12201-12203.  
[17]Latent Image Created Using Small-Field Exposure Tool for Extreme Ultraviolet Lithography, T. 
Kozawa, H. Oizumi, T. Itani, and S. Tagawa: Jpn. J. Appl. Phys., 48 (2009) 106506/1-106506/5.  
[18]Sugar Nanowires Based on Cyclodextrin Prepared by Single Particle Nanofabrication Technique, S. 
Watanabe,  A. Asano, S. Seki, M. Sugimoto, M. Yoshikawa, S. Tagawa, S. Tsukuda, and S. Tanaka: 
Radiat. Phys. Chem., 78 (2009) 1071-1075.  
[19]Breaking time-resolution limits in pulse radiolysis, J. Yang, T. Kondoh, K. Norizawa, Y. Yoshida, and 
S. Tagawa: Radiat. Phys. Chem., 78 (2009) 1164-1168.  
[20]Electron Transfer Processes in Subunit I Mutants of Cytochrome bo Quinol Oxidase in Escherichia 
Coli, K. Kobayashi, S. Tagawa, and T. Mogi: Biosci. Biotechnol. Biochem., 73 (2009) 1599-1603.  
[21]Removal of Ion Implanted Resists with Various Acceleration Energy using Wet Ozone, Y. Goto, T. 
Maruoka, M. Yamamoto, H. Horibe, E. Kusano, T. Miura, M. Kekura, and S. Tagawa: J. Photopolym. Sci. 
Technol., 22 (2009) 321-324.  
[22]Effect of Polymer Protection and Film Thickness on Acid Generator Distribution in Chemically 
Amplified Resists, T. Fukuyama, T. Kozawa, H. Yamamoto, S. Tagawa, M. Irie, T. Mimura, T. Iwai, J. 
Onodera, I. Hirosawa, T. Koganesawa, and K. Horie: J. Photopolym. Sci. Technol., 22 (2009) 105-109.  
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[23]Formation of Hybrid Nano-structures by Ion Beam Irradiation to the Sol-Gel Film, S. Tsukuda, S. 
Seki, M. Sugimoto, A. Idesaki, S. Tagawa, and S. Tanaka: J. Photopolym. Sci. Technol., 22 (2009) 
245-248.  
[24]Removal of Ion-Implanted Photoresists Using Wet Ozone, M. Yamamoto, Y. Goto, T. Maruoka, H. 
Horibe, T. Miura, E. Kusano, and S. Tagawa: J. Electrochem. Soc, 156 (2009) H505-H511.  
[25]Relationship between the Thermal Hardening of Ion-Implanted Resist and the Resist Removal Using 
Atomic Hydrogen, T. Muraoka,Y. Goto, M. Yamamoto, H. Horibe, E. Kusano, K. Takao, and S. Tagawa: J. 
Photopolym. Sci. Technol., 22 (2009) 325-328.  
[26]Nano-fabrication and Functionalization of Crosslinked PTFE Using Focused Ion Beam, Y. Takasawa, 
N. Fukutake, K. Okamoto, A. Oshima, S. Tagawa, and M. Washio: J. Photopolym. Sci. Technol., 22 
(2009) 341-345.  
[27]Effect of Molecular Structure on Depth Profile of Acid Generator Distribution in Chemically 
Amplified Resist Films, T. Fukuyama, T. Kozawa, K. Okamoto, S. Tagawa, M. Irie, T. Mimura, T. Iwai, J. 
Onodera, I. Hirosawa, T. Koganesawa, and K. Horie: Jpn. J. Appl. Phys., 48 (2009) 06FC03/1-06FC03/4.  
[28]Correlation between C-37 Parameters and Acid Yields in Chemically Amplified Resists upon 
Exposure to 75 keV Electron Beam, K. Natsuda, T. Kozawa, K. Okamoto, A. Saeki, and S. Tagawa: Jpn. J. 
Appl. Phys., 48 (2009) 06FC05/1-06FC05/4.  
[29]Reactivity of Halogenated Resist Polymer with Low-Energy Electrons, H. Yamamoto, T. Kozawa, A. 
Saeki, S. Tagawa, T. Mimura, H. Yukawa, and J. Onodera: Jpn. J. Appl. Phys., 48 (2009) 
06FC09/1-06FC09/3.  
[30]Bottom Extreme-Ultraviolet-Sensitive Coating for Evaluation of the Absorption Coefficient of 
Ultrathin Film, H. Hijikata, T. Kozawa, S. Tagawa, and S. Takei: Appl. Phys. Express, 2 (2009) 
066503/1-066503/3.  
[31]Intramolecular Electron Transfer Processes in Cu-B-deficient Cytochrome bo Studied by Pulse 
Radiolysis, K. Kobayashi, S. Tagawa, and T. Mogi: J. Biochem., 145 (2009) 685-691.  
[32]Photoresist Removal Using Atomic Hydrogen Generated by Hot-Wire Catalyzer and Effects on 
Si-Wafer Surface, M. Yamamoto, H. Horibe, H. Umemoto, K. Takao, E. Kusano, M. Kase, and S. 
Tagawa: Jpn. J. Appl. Phys., 48 (2009) 026503/1-026503/7.  
[33]Removal Characteristics of Resists Having Different Chemical Structures by Using Ozone and Water, 
H. Horibe, M. Yamamoto, Y. Goto, T. Miura, and S. Tagawa: Jpn. J. Appl. Phys., 48 (2009) 
026505/1-026505/4.  
67D¤ 
[1]Positron' and' EUV (Extreme Ultraviolet) Beam Applications to Resist Materials (invited), S. 
Tagawa: 15th International Conference on Positron Annihilation.  
[2]Picosecond and Nanosecond Pulse Radiolysis Studies on Dynamics of Radical Cations of 
Poly(4-hydroxystyrene) and Its Copolymer for Extreme ultraviolet and electron beam resists in 
comparison with polystyre related polymers (invited), K.Okamoto, M. Tanaka, K. Natsuda, T. Kozawa, 
and S. Tagawa: The 26th Miller Conference on Radiation Chemistry.  
[3]Tribute to Dr. Hiroshi Ito (invited), S. Tagawa: 22nd International Microprocesses and Nanotechnology 
Conference.  
[4]Monte Carlo Simulation of Chemical Intermediates in CARs (Oral), A. Saeki, T. Kozawa, and S. 
Tagawa: 2009 International Workshop on EUV Lithography.  
[5]Computational Study on Nanometer-scale Side-Wall Roughness in Chemically Amplified Resists of 
Next-Generation Lithography (Oral), A. Saeki, T. Kozawa, and S. Tagawa: 42nd IUPAC Congress.  
[6]Simulation Studies on Relationship between Resolution, Line Edge Roughness, and Sensitivity in 
Chemically Amplified Resists of Electron Beam Lithography (Oral), A. Saeki, T. Kozawa, and S. Tagawa: 
22nd International Microprocesses and Nanotechnology Conference.  
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[7]Hole Dynamics in Poly(4-Hydroxystyrene) and its Copolymer (Oral), K. Okamoto, M. Tanaka, T. 
Kozawa, and S. Tagawa: The 12th SANKEN International Symposium.  
[8]Image Formation in Chemically Amplified Resists upon Exposure to Extreme Ultraviolet Radiatio 
(Oral), T. Kozawa, and S. Tagawa: 26th International Conference of Photopolymer Science and 
Technology (ICPST-26) Conference.  
[9]Modeling and simulation of chemically amplified resists for EUV lithography (invited), T. Kozawa, 
and S. Tagawa: 7th Fraunhofer IISB Lithography Simulation Workshop.  
[10]Dynamics of Radical Cation of Protected Poly(4-Hydroxystyrene)s for EUV and Electron Beam 
Resists (Oral), K. Okamoto, M. Tanaka, T. Kozawa, S. Tagawa, and T. Sumiyoshi: 22nd International 
Microprocesses and Nanotechnology Conference.  
[11]Simulation Studies on Relationship between Resolution, Line Edge Roughness, and Sensitivity in 
Chemically Amplified Resists of Electron Beam Lithography (Oral), A. Saeki, T. Kozawa, and S. Tagawa: 
22nd International Microprocesses and Nanotechnology Conference.  
[12]Study on Radiation Chemistry of Fluoronaphthalene for Extreme Ultraviolet Resists (Oral), S. Ikeda, 
K. Okamoto, H. Yamamoto, A. Saeki, T. Kozawa, and S. Tagawa: 22nd International Microprocesses and 
Nanotechnology Conference.  
[13]Short-Lived Intermediates of Fluorinated Benzene Derivatives Generated upon Exposure to Ionizing 
Radiation , S. Higashino, K. Okamoto, A. Saeki, T. Kozawa, and S. Tagawa: 22nd International 
Microprocesses and Nanotechnology Conference.  
[14]Radiation Chemistry of Aromatic and Halogenated Non-chemically Amplified Resists for Electron 
Beam and Extreme Ultraviolet Lithography (invited), H. Yamamoto, K. Okamoto, A. Saeki, T. Kozawa, 
and S. Tagawa: 11th Paciffic Polymer conference 2009.  
[15]Dependence of Acid Yield on Polymer Structure in EUV Chemically Amplified Resist , H. Yamamoto, 
T. Kozawa, S. Tagawa, T. Iwai, and J. Onodera: 2009 International Workshop on EUV Lithography.  
[16]Study on Depth Profile of Acid Generator Distribution in Poly(4-hydroxystyrene) films by Using 
X-ray Photoemission Spectroscopy (XPS) , H.Yamamoto, T. Kozawa, and S. Tagawa: 2009 international 
symposium on Extreme Ultraviolete and immersion Lithography.  
[17]Effect of Direct Excitation of Acid Generators upon Exposure to Extreme Ultraviolet Radiation , 
H.Yamamoto, T. Kozawa, S. Tagawa, T. Hirayama, T. Iwai, and K. Sato: 22nd International 
Microprocesses and Nanotechnology Conference.  
[18]Acid Generation Processes in Halogenated Aromatic Polymer films for Electron Beam and Extreme 
Ultraviolet Lithography , H. Yamamoto, T. Kozawa, A. Saeki, S. Tagawa, T. Iwai, and J. Onodera: 11th 
Paciffic Polymer conference 2009.  
[19]Relationship between Normalized Image Log Slope (NILS) and Chemical Gradient  in Chemically 
Amplified Extreme Ultraviolet Resists –Effect of Secondary Electron Migration , T. Kozawa, and S. 
Tagawa: 22nd International Microprocesses and Nanotechnology Conference.  
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[1]From the gamma-glutamyl cycle to the glycan cycle: a road with many turns and pleasant surprises., N. 
Taniguchi: J. Biol. Chem., 284 (50) (2009) 34469-34478.  
[2]Physiological and glycomic characterization of N-acetylglucosaminyltransferase-IVa and -IVb double 
deficient mice., S. Takamatsu, A. Antonopoulos, K. Ohtsubo, D. Ditto, Y. Chiba, D.T. Le, H.R. Morris, 
S.M. Haslam, A. Dell, J.D. Marth and N. Taniguchi: Glycobiology, 20 (4) (2010) 485-497.  
[3]a2,6-Sialic Acid on Platelet Endothelial Cell Adhesion Molecule (PECAM) Regulates Its Homophilic 
Interactions and Downstream Antiapoptotic Signaling, S. Kitazume, R. Imamaki, K. Ogawa, Y. Komi, S. 
Futakawa, S. Kojima, Y. Hashimoto, JD.. Marth, J.C. Paulson and N. Taniguchi: J. Biol. Chem., 285 (9) 
(2010) 6515-6521.  
[4]Comparison of methods for profiling O-glycosylation: Human Proteome Organization Human Disease 
Glycomics/Proteome Initiative multi-institutional study of IgA1., Y. Wada, A. Dell, SM. Haslam, B. 
Tissot, K. Canis, P. Azadi, M. Bäckström, CE. Costello, GC. Hansson, Y. Hiki, M. Ishihara, H. Ito, K. 
Kakehi, N. Karlsson, CE. Hayes, K. Kato, N. Kawasaki, KH. Khoo, K. Kobayashi, D. Kolarich, A. 
Kondo, C. Lebrilla, M. Nakano, H. Narimatsu, J. Novak, MV, Novotny, E. Ohno, NH. Packer, E. Palaima, 
MB. Renfrow, M. Tajiri, KA. Thomsson, H. Yagi, SY. Yu and N. Taniguchi: Mol. Cell Proteomics, 9 (4) 
(2010) 719-727.  
[5]Core fucosylation of E-cadherin enhances cell-cell adhesion in human colon carcinoma WiDr cells., D. 
Osumi, M. Takahashi, E. Miyoshi, S. Yokoe, SH. Lee, K. Noda, S. Nakamori, J. Gu, Y. Ikeda, Y. Kuroki, 
K. Sengoku, M. Ishikawa and N. Taniguchi: Cancer Sci., 100 (5) (2009) 888-895.  
[6]Core fucose and bisecting GlcNAc, the direct modifiers of the N-glycan core: their functions and target 
proteins., M.Takahashi, Y.Kuroki, K.Ohtsubo, N.Taniguchi: Carbohydr. Res., 344 (12) (2009) 1387-1390.  
[7]Prologue for reflections and perspectives., N.Taniguchi: J. Biochem., 146 (1) (2009) 1.  
[8]7th HUPO World Congress: the human disease glycomics/proteomics initiative (HGPI) session 17 
August 2008, Amsterdam, The Netherlands., N.Taniguchi, JM.Pierce: Proteomics, 9 (7) (2009) 
1738-1741.  
67D¤ 
[1]Role of glycans in diseases biomarker and treatment (invited), N.Taniguchi: the International Medical 
Conference for the 60th Anniversary of Kyun Hee University May 10, 2009.  
[2]Role of Glycan in Disease: biomarker Discovery and Therapeutics (invited), N.Taniguchi: FEBS 
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Advanced Lecture Course, Matrix Pathobiology, Signaling and Molecular Targets July 11-16, 2009.  
[3]Glycomics in disease biomarker discovery and treatment (plenary), N.Taniguchi: Pre Conference on 
CNHUPO6, July 27, 2009.  
[4]Core fucose and bisecting GlcNAc, the direct modifiers of N-glycan core, their functions and target 
protein. (plenary), N.Taniguchi: CNHUPO6 July 28-31, 2009.  
[5]Role of glycans in disease and therapeutics (invited), N.Taniguchi: 21st IUBMB &12th FAOBMB 
International Congress of Biochemistry and Molecular Biology, Aug 2-7, 2009.  
[6]Roles of branched N-glycans in disease and therapeutics (oral), N.Taniguchi: Austria/Japan Seminar on 
Comparative Glycobiology and Developmental Biology, Sep. 20-22, 2009.  
[7]Glycomics approach for disease mechanism, biomarker discovery and therapeutics (plenary), 
N.Taniguchi: HUPO 8th Annual World Congress, Sep. 27-30, 2009.  
[8]"Glycan cycle" and the role of branched N-glycan in cell surface signaling, biomarker discovery and 
therapeutics (plenary), N.Taniguchi: 20th Joint Glycobiology Meeting, Nov. 8-10, 2009.  
[9]Role of "Glycan cycle" in disease; lessons from functional glycomics. (invited), N.Taniguchi: 20th 
International Symposium on Glycoconjugates, Nov. 29-Dec. 4, 2009.  
[10]The Role of Fut8 in the Pathogeniesis of Chronic Obstractive Lung Disease (COPD) (oral), 
N.Taniguchi: 11th HGPI Meeting, Mar. 4-5, 2010.  
[11]Pancreatic Beta Cell Glycosylation Integrates Diet and Gene Expression in the Pathogenesis of Type 
2 Diabetes. (oral), K.Ohtsubo: 11th HGPI Meeting, Mar. 4-5, 2010.  
[12]Pancreatic  Cell-Targeted Overexpression of N-acetylglucosaminyl-transferase-IVa Ameliorates 
High-Fat Diet Induced Diabetic Phenotypes. (oral), K.Ohtsubo: 10th HGPI meeting; Satellite Meeting of 
the Japanese and German Study Groups for Glycobiology in 20th Joint Glycobiology Meeting, Nov.10, 
2009.  
[13]Pancreatic  Cell-Targeted Overexpression of N-acetylglucosaminyltransferase-IVa Ameliorates 
High-Fat Diet Induced Diabetic Phenotypes. (poster), K.Ohtsubo: The 13th Annual San Diego 
Glycobiology Symposium, Jan. 8-9, 2010.  
[14]Alpha 1,6 fucosyltransferase heterozygous knockout (KO) mice have increaed susceptibility to 
elastase-and cigarette smoke-induced emphysema models. (oral), CX.Gao: 10th HGPI meeting; Satellite 
Meeting of the Japanese and German Study Groups for Glycobiology in 20th Joint Glycobiology Meeting, 
Nov. 10, 2009.  
[15]Simultaneous determination of nucleotide sugars with ion-pair reversed-phase HPLC and 
LC-ESI-MS. (poster), K.Nakajima: 20th Joint Glycobiology Meeting, Nov. 8-10, 2009.  
[16]Simultaneous determination of nucleotide sugars with ion-pair reversed-phase HPLC and 
LC-ESI-MS. (poster), K.Nakajima, S.Kitazume, E.Miyoshi and N.Taniguchi: 20th International 
Symposium on Glycoconjugates, Nov. 29-Dec. 4, 2009.  
[17]Comprehensive in vivo analyses of N-acetylglucosaminyltransferase (GnT)-IV. (poster), S.Takamatsu: 
20th Joint Glycobiology Meeting, Nov. 8-10, 2009.  
67D¤�./��
67å|�pF�� 
ßà' »× Journal of Biological Chemistry (pF��) 
ßà' »× Cellular and Molecular Life Sciences (pF��) 
ßà' »× Clinical Proteomics (pF��) 
ßà' »× Glycobiology (pF��) 
ßà' »× IUBMB Life (pF��) 
ßà' »× IUBMB Biochemistry and Molecular Biology Education (pF��) 
ßà' »× Nitric Oxide (pF��) 
ßà' »× Protein Expression and Purification (pF��) 
ßà' »× Biochemical and Biophysical Research Communications (pFp) 
ßà' »× Glycoconjugate Journal (pFp) 
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ßà' »× International Journal of Oncology (pFp) 
ßà' »× Proteomics (pFp) 
ßà' »× Proteomics Clinical Applications (pFp) 
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[1]Nano-fabrication and Functionalization of Crosslinked PTFE Using Focused Ion Beam, Y. Takasawa, 
N. Fukutake, K. Okamoto, A. Oshima, S. Tagawa, M. Washio: J. Photopolym. Sci. Tech., 22 (2009) 
341-346.  
[2]Adhesion Improvement of Perfluo-sulfonic Acid Membrane by UV-irradiation for PEFC Performance, 
F. Shiraki, Y. Oshima, A. Oshima, M. Washio: J. Photopolym. Sci. Tech., 22 (2009) 335-340.  
[3]Ion-beam Irradiation Effects on Polyimide-UV–vis and Infrared Spectroscopic Study, H. Kudo, S. 
Sudo, T. Oka, Y. Hama, A. Oshima, M. Washio and T. Murakami: Radiat. Phys. Chem., 78 (2009) 
1067-1070.  
[4]Development of a Compact X-ray Source and Super-sensitization of Photo Resists for Soft X-ray 
Imaging, T. Gowa, N. Fukutake, Y. Hama, K. Hizume, T. Kashino, S. Kashiwagi, R. Kuroda, A. Masuda, 
A. Oshima, T. Saito, K. Sakaue, K. Shinohara, T. Takahashi, T. Urakawa, K. Ushida, M. Washio: J. 
Photopolym. Sci. Tech., 22 (2009) 273-278.  
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[1]Nano and Micro Fabrication of Fluoropolymers  Using Quantum Beam Technology (invited), *M. 
Washio, N. Miyoshi, N. Fukutake, H. Nagai, T. Urakawa, T. Gowa, Y. Takasawa, T. Takahashi, T. Katoh, 
A. Oshima, S. Tagawa: 11th Pacific Polymer Conference' (PPC-11) Cairns, Australia, December 6-10, 
2009.  
[2]Fabrication of PEFC Membrane based on Perfluorinated Polymer Using Quantum Beam Induced 
Grafting Technique (oral), *A. Oshima, Y. Sato, F. Shiraki, N. Mitani, K. Fujii, Y. Oshima, H. Fujita, M. 
Washio: 11th Pacific Polymer Conference' (PPC-11) Cairns, Australia, December 6-10, 2009.  
[3]Surface Modification of Polymeric Materials Using Ultra Low Energy Electron Beam Irradiation 
(poster), *A. Oshima, F. Shiraki, M. Washio: 11th Pacific Polymer Conference' (PPC-11) Cairns, 
Australia, December 6-10, 2009.  
[4]Study on Sensitivities of Resist Materials under UV, EB and Soft X-ray Exposure (oral), *T. Gowa, T. 
Takahashi, T. Urakawa,  N. Fukutake, K. Sakaue, A. Oshima, M. Washio: 11th Pacific Polymer 
Conference' (PPC-11) Cairns, Australia, December 6-10, 2009.  
[5]Heavy Ion Irradiation Effects on Depth Profiles in Poly(tetrafluoroethylene-co-ethylene) (poster), *T. 
Gowa, T. Shiotsu, T. Urakawa, T. Oka, T. Murakami, A. Oshima, Y. Hama, M. Washio: 11th Pacific 
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International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 
2010.  
[13]Effect of Transfer Velocity on Porosity of Lotus-type Porous Aluminum Fabricated by Continuous 
Casting Technique (poster), *Y. Iio, T. Ide, H. Nakajima: The 11th the International Symposium on 
Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[14]Fabrication of Lotus-type Porous Iron by Thermal Decomposition Method (poster), *T. Ide, T Wada, 
H. Nakajima: The 11th the International Symposium on Eco-materials Processing and Design 
(ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[15]Formation of Hollow and Porous Nanostructures of Iron Oxides via Oxidation of Iron Nanoparticles 
and Nanowires (poster), *R. Nakamura, H. Nakajima: The 11th the International Symposium on 
Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[16]Formation of Oxide Nanotubes and Bamboo-like Structures via Oxidation of Cu, Fe and Ni 
Nanowires (poster), *G. Matsubayashi, R. Nakamura, H. Tsuchiya, S. Fujimoto, H. Nakajima: The 11th 
the International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 
9-12, 2010.  
[17]Pore Growth Direction of Lotus-type Porous Copper Fabricated by Continuous Casting Technique 
(poster), *S. Suzuki, J.S. Park, K. Sugihara, H. Nakajima: The 11th the International Symposium on 
Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[18]Effect of Addition of NiO Powder on Pore Formation in Lotus-type Porous Carbon Steel Fabricated 
by Continuous Casting (poster), *M. Kashihara, H. Yonetani, S. Suzuki, H. Nakajima: The 11th the 
International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 
2010.  
[19]Fabrication of Lotus-type Porous Al-Ti Alloys using the Continuous Casting Technique (poster), *T.B. 
Kim, S. Suzuki, H. Nakajima: The 11th the International Symposium on Eco-materials Processing and 
Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 2010.  
[20]Anisotropic Growth of Pores in Lotus-type Porous Magnesium (poster), *K. Sugihara, S. Suzuki, H. 
Nakajima: The 11th the International Symposium on Eco-materials Processing and Design (ISEPD2010), 
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Sakai, Japan, Jan. 9-12, 2010.  
[21]Consideration of Pore Diameter Distribution on Heat Transfer Capacity of Lotus-type Porous Copper 
Heat Sink for Air Cooling (poster), *H. Chiba, T. Ogushi, S. Ueno, H. Nakajima: The 11th the 
International Symposium on Eco-materials Processing and Design (ISEPD2010), Sakai, Japan, Jan. 9-12, 
2010.  
[22]An Effect of Transfer Velocity on Porosity of Lotus-type Porous Aluminum Fabricated by Continuous 
Casting Technique (poster), *T. Ide, Y. Iio and H. Nakajima: The 13th SANKEN International 
Symposium 2009, Izumisano, Japan, Jan. 18-19, 2010.  
[23]Tin Whisker Growth in Vacuum Thermal Cycling (invited), K. Suganuma, A. Baated, S. Kim, K. S. 
Kim, N. Nemoto, T. Nakagawa, Y. Toshiyuki: 2010 TMS Annual Meeting & Exhibition, Washington State 
Convention & Trade Center,  Seattle, Washington, USA, Feb.14-18, 2010.  
[24]Investigation of Mechanism for Spontaneous Zinc whisker Growth from an Electroplated Zinc 
Coating (oral), A. Baated, K. S. Kim, K.Suganuma: 2009 International Symposium on High Density 
Packaging and Microsystem Integration (HDP’09), Beijing, China, August 10-13, 2009.  
[25]JEITA Sn whiskers mitigation project-Room Temperature Whiskers, Thermal cycling Whiskers and 
Alloying Effects (oral), K. Suganuma, K.S. Kim, Y. Shimada, K. Yamamoto, T. Kudoh, N. Nakamura, H. 
Oshima, S. Hayashi: 3rd International Symposium on Tin Whiskers, Technical University of Denmark, 
Denmark, June 23-24, 2009.  
[26]Joining Characteristics of Various High Temperature Lead-free Interconnection Materials (poster), K. 
Suganuma, K.S. Kim, S.S. Kim, D.S. Kim, M. Kang, S.J. Kim: 59th Electronic Components & 
Technology Conference (ECTC 2009), San Diego, CA, USA, May 26-29, 2009.  
[27]Transport and Magnetic Studies of the Topological Insulator Bi-Sb (invited), *Y. Ando: International 
Workshop on Novel Topological States in Condensed Matter Physics, Hong Kong, China, June 23, 2009.  
[28]Electron-Hole Asymmetry in an Ambipolar Cuprate (invited), *Y. Ando: Emergence of 
Inhomogeneous Phases in Strongly Correlated Electron Systems (Glassy '09), Paris, France, July 2, 2009.  
[29]Unusual Transport and Magnetic Properties of a Topological Insulator Bi-Sb (oral), *Y. Ando,  and  
A. A. Taskin: 6th International Symposium on High Magnetic Field Spin Science in 100T: Applicaton of 
High Magnetic Field for Condensed Matter and Material Sciences, Sendai, Japan, December 7, 2009.  
[30]Quantum Oscillations in a Topological Insulator Bi1-xSbx (oral), *Y. Ando,  and  A. A. Taskin: 
RIKEN Workshop on "Emergent Phenomena of Correlated Materials," Saitama, Japan, December 3, 
2009.  
[31]Anomalous magnetic-field-angle dependence of the magnetoresistance in PbS in the quantum 
transport regime (poster), *K. Eto,  A. A. Taskin,  K. Segawa,  and Y. Ando: RIKEN Workshop on 
"Emergent Phenomena of Correlated Materials," Saitama, Japan, December 3, 2009.  
[32]Study of the novel superconductivity in Cu-intercalated Bi2Se3 (poster), *Z. Ren, A. A. Taskin,  K. 
Segawa,  and Y. Ando: RIKEN Workshop on "Emergent Phenomena of Correlated Materials," Saitama, 
Japan, December 3, 2009.  
[33]Anomalous Magnetotransport in a Topological Insulator Bi1-xSbx (oral), *Y.Ando, and A. A. Taskin: 
Workshop on Exotic Insulating State of Matter, Johns Hopkins Univ., Baltimore, USA, January 14-16, 
2010.  
[34]Quantum Oscillations in a Topological Insulator Bi-Sb (invited), *Y. Ando: American Physical 
Society March Meeting, Portland, USA, March 15, 2010.  
[35]Spatial modulations of electronic states in the pseudogap phase of cuprates: ordering or interference? 
(oral), *C. Parker, A. Pushp, A. Pasupathy, K. Gomes, S. Ono, Y. Ando, J. Wen, Z. Xu, and G. Gu' : 
American Physical Society March Meeting, Portland, USA, March 15, 2010.  
[36]Exfoliated Thin Crystals: A New Platform For Exploring Cuprate Physics (oral), *L. Sandilands, G. 
Chugunov, S. Ono, P. Kim, Y. Ando, and K. Burch: American Physical Society March Meeting, Portland, 
USA, March 17, 2010. 
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[37]Universal critical behavior in single crystals and films of YBa2Cu3O7-d (oral), *S. M. Anlage, H. Xu, 
S. Li, C.J. Lobb, M.C. Sullivan, K. Segawa, and Y. Ando: American Physical Society March Meeting, 
Portland, USA, March 17, 2010.  
[38]Transport properties of the Mott-insulating YBa2Cu3O6.03 single crystals (poster), *K. Segawa, and Y. 
Ando: 9th International Conference on Materials and Mechanisms of Superconductivity (M2S-IX), Tokyo, 
Japan, September 8, 2009.  
[39]Electron-hole asymmetry in the doping dependence of the Neel temperature in an  Y-123 system 
(poster), *K. Segawa, and Y. Ando: Gordon Research Conference on Superconductivity, Hong Kong, 
China, June 8, 2009.  
[40]Effect of Carbon Content on Synthesis of SiC/BN Nanocomposite Powders by Carbothermal 
Reduction - Nitridation of Borosilicate Glass (poster), *T. Kusunose, T. Sekino, Y. Ando: The Third 
International Conference on the Science and Technology for Advanced Ceramics (STAC-3).  
[41]Oscillatory Angular Dependence of Magnetoresistance in a Topological Insulator Bi1-xSbx (poster), 
*A. A. Taskin, and Y. Ando: RIKEN Workshop on "Emergent Phenomena of Correlated Materials," 
Saitama, Japan, December 3, 2009.  
[42]Oscillatory Angular Dependence of Magnetoresistance in a Topological Insulator Bi1-xSbx (poster), 
*A. A. Taskin, and Y.Ando: Workshop on Exotic Insulating State of Matter, Johns Hopkins Univ., 
Baltimore, USA, January 14-16, 2010.  
67D¤�./��
67å|�pF�� 
éê' �ý Sixth International Conference on Porous Metals and Metal Foaming 

Technology(MetFoam2009) (./��) 
éê' �ý High Temperature Materials and Progress (67pF��) 
éê' �ý Diffusion and Defect Data (pFèõ) 
éê' �ý Materials Science Foundations (pFèõ) 
éê' �ý International Conference on New Frontiers of Process Science and Engineering in 

Advanced Materials (./��) 
éê' �ý 6th International Conference on Diffusion in Solids and Liquids (./��) 
éê' �ý International Conference on Eco-Materials Processing and Design 2010 (./��) 
éê' �ý 3rd International Symposium on Cellular Metals for Structural and Functional 

Applications (89KLM��D��) 
éê' �ý International Conference on Advanced Structure and Functional Materials Design (.
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éê' �ý THERMEC 2009 International Conference on Advanced Materials (67èõ) 
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[1]Sequence-independent and rapid long-range charge transfer through DNA, K. Kawai, H. Kodera, Y. 
Osakada, and T. Majima: Nature Chem., 1 (2) (2009) 156-159.  
[2]“Signal-On” Detection of DNA Charge Transfer at the Single Molecule Level, T. Takada, Y. Takeda, M. 
Fujitsuka, and T. Majima: J. Am. Chem. Soc. (Commun.), 131 (19) (2009) 6656-6657.  
[3]Emission Mechanism of Doubly Ortho-linked Quinoxaline/Diphenylfluorene or cis-Stilbene/Fluorene 
Hybrid Compounds Based on the Transient Absorption and Emission Measurements during the Pulse 
Radiolysis, Y. Wei, S. Samori, S. Tojo, M. Fujitsuka, J.-S. Lin, C.-T. Chen, and T. Majima: J. Am. Chem. 
Soc., 131 (19) (2009) 6698–6707.  
[4]Photochemical Reactivity of Gold Cluster; Dependence of Size and Spin Multiplicity, M. Sakamoto, T. 
Tachikawa, M. Fujitsuka, and T. Majima: Langmuir, 25 (24) (2009) 13888–13893.  
[5]Emission from Regioisomeric Bis(phenylethynyl)benzenes during Pulse Radiolysis, S. Samori, S. Tojo, 
M. Fujitsuka, T. Ryhding, A. G. Fix, B. M. Armstrong, M. Haley, and T. Majima: J. Org. Chem., 74 (10) 
(2009) 3776–3782.  
[6]Fullerol-Titania Charge Transfer Mediated Photocatalysis Working under Visible Light, Y. Park, N. J. 
Singh, K. S. Kim, T. Tachikawa, T. Majima, and W. Choi: Chem. Eur. J., 15 (41) (2009) 10843-10850.  
[7]Comparing electroluminescence efficiency and photoluminescence quantum yield of fluorene-based 

-conjugated copolymers with narrow band-gap comonomers, J. Han, J. An, C. Im, N. S. Cho, H. K.  
Shim, and T. Majima: J. Photochem. Photobiol. A, 205 (2-3) (2009) 98-103.  
[8]Important factors for the radiolysis-induced emission intensity of aromatic hydrocarbons, S. Samori, S. 
Tojo, M. Fujitsuka, and T. Majima: J. Photochem. Photobiol. A, 205 (2-3) (2009) 179-185.  
[9]Carbon-doped TiO2 Photocatalyst Synthesized without Using an External Carbon Precursor and the 
Visible Light Activity, Y. Park, H. Park, W. Kim, T. Tachikawa, T. Majima, and W. Choi: Appl. Catal. B, 
91 (1-2) (2009) 355-361.  
[10]Long-Range Charge Transfer through DNA by Replacing Adenine with Diaminopurine, K. Kawai, H. 
Kodera, and T. Majima: J. Am. Chem. Soc., 132 (2) (2010) 627-630.  
[11]Evaluating Host-Guest Interactions in a Metal-Organic Framework Using a Polarity-Sensitive Probe, 
J. R. Choi, T. Tachikawa, M. Fujitsuka, and T. Majima: J. Phys. Chem. Lett., 1 (7) (2010) 1101-1106.  
[12]Electron Transfer in the Supramolecular Donor-Acceptor Dyad of Zinc Hemiporphycene, M. 



― 260―

Fujitsuka, H. Shimakoshi, S. Tojo, L. Cheng, D. Maeda, Y. Hisaeda, and T. Majima: J. Phys. Chem. A, 
114 (12) (2010) 4156-4162.  
[13]Solvent-Polarity Dependence of Electron Transfer Kinetics in a CdSe/ZnS Quantum 
Dot-Pyromellitimide Conjugate, S.-C. Cui, T. Tachikawa, M. Fujitsuka, and T. Majima: J. Phys. Chem. C, 
114 (2) (2010) 1217-1225.  
[14]Synthesis of a Novel Sn(IV) Porphycene-Ferrocene Triad Linked by Axial Coordination and Solvent 
Polarity Effect in Photoinduced Charge Separation Process, D. Maeda, H. Shimakoshi, M. Abe, M. 
Fujitsuka, T. Majima, and Y. Hisaeda: Inorg. Chem., 49 (6) (2010) 2872-2880.  
[15]Probing Photocatalytic Active Sites on a Single Titanosilicate Zeolite with Redox-Responsive 
Fluorescent Dye, T. Tachikawa, S. Yamashita, and T. Majima: Angew. Chem. Int. Ed., 49 (2) (2010) 
432-435.  
[16]Photochemical Fabrication of Silver Nanostructure at Solid-liquid Interface Using the Recyclable 
Photosensitized Reduction Process, M. Sakamoto, S. S. Kim, K. Furusho, and T. Majima: Phys. Chem. 
Chem. Phys., 12 (2) (2010) 365-372.  
[17]One-pot Preparation of Chiral Dinuclear Vanadium(V) Complex, S. Takizawa, D. Rajesh, T. 
Katayama, H. Sasai: Synlett, (10) (2009) 1667-1669.  
[18]Ir-Catalyzed Oxidative Desymmetrization of meso-Diols, T. Suzuki, K. Ghozati, T. Katoh, H. Sasai: 
Org. Lett., 11 (19) (2009) 4286-4288.  
[19]Enantioselective Intramolecular Oxidative Aminocarbonylation of Alkenylureas Catalyzed by 
Palladium-Spiro Bis(isoxazoline) Complexes, . Tsujihara, T. Shinohara, K. Takenaka, S. Takizawa, K. 
Onitsuka, M. Hatanaka, H. Sasai: J. Org. Chem., 74 (24) (2009) 9274-9279.  
[20]Asymmetric Synthesis of Chiral Spiro Bis(isoxazoline) and Spiro (Isoxazole-Isoxazoline) Ligands, K. 
Takenaka, T. Nagano, S. Takizawa, H. Sasai: Tetrahedron: Asymmetry, 21 (4) (2010) 379-381.  
[21]Enantioselective 6-Endo-Trig Wacker-Type Cyclization of 2-Geranylphenols: Application to Facile 
Synthesis of ( )-Cordiachromene, K. Takenaka, Y. Tanigaki, M. L. Patil, C. V. L. Rao, S. Takizawa, T. 
Suzuki, H. Sasai: Tetrahedron: Asymmetry, 21 (7) (2010) 767--770.  
[22]Acid-Base Organocatalysts for the Aza-Morita-Baylis-Hillman Reaction of Nitroalkenes, S. Takizawa, 
A. Horii, H. Sasai: Tetrahedron: Asymmetry, 21 (8) (2010) 891-894.  
[23]Enantioselective Wacker-Type Cyclization of 2-Alkenyl-1,3-Diketones Promoted by Pd-SPRIX 
Catalyst, K. Takenaka, S. C. Mohanta, M. L. Patil, C. V. L. Rao, S. Takizawa, T. Suzuki, H. Sasai: Org. 
Lett., 12 (15) (2010) 3840-3483.  
[24]Formal Total Synthesis of Ottelione Using Iridium-Catalyzed Oxidative Desymmetrization, T. Suzuki, 
K. Ghozati, D.-Y. Zhou, T. Katoh, H. Sasai: Tetrahedron, 66 (38) (2010) 7562-7568.  
B6
A6 
 ��Ü@%���Ì�#*+�¡xS, �©ª
§ê¨�,  ��Ü@D|, �� ��Ü@
D, 87 (2009), 14-22.  
¡J�,ëÆ´¦è�-Ü@, �©ª
±�f
§ê¨�, d�8�Ü@eD|, (a)d�8�Ü
@eD, 67[4] (2009), 328-336.  
Foerster��, �©ª
§ê¨�, d�8�Ü@eD|, (a)d�8�Ü@eD, 67[4] (2009), 400.  
Marcus��, �©ª
§ê¨�, d�8�Ü@eD|, (a)d�8�Ü@eD, 67[4] (2009), 400.  
-Ü@�Ì��þ�ëè�áó� )¸ù)	Ë{Ë�Í��f�@�ª���L, ª�~�

§ê¨�, Ü@, Ü@�c, 64[5] (2009), 23-28.  
)¸ù)	Ë{Ë�-Ü@�Ì½f�@-�ªY�ÌÍ, ª�~�
§ê¨�, 	Ë{�ª@D
|, 	Ë{�ª@D, 16[2] (2009), 147-151.  
Single-Molecule Fluorescence Imaging of TiO2 Photocatalytic Reactions, T. Tachikawa and T. Majima, 
Langmuir (Feature Article), American Chemical Society, 25[14] (2009), 7791-7802.  
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[1]Kinetics of Long-Range Oxidative Electron Transfer through DNA (Marc M. Greenberg)“Radicals in 
Nucleic Acids, Volume 2 in the Wiley Series of Reactive Intermediates in Chemistry and Biology”, K. 
Kawai and T. Majima, John Wiley & Sons, Inc., 2009.  
[2]ên�Ó8ÕBC' Ò{MBH�Ì�é���� ((¢' J9)“Ü@Î9ÏÐÑÒ 21' zÜ�
j��d�BC�d�8��µ¡û�¯f�BC”, ¡,' Uâ
_�' `, Ü@�c, 2009.  
[3]C-C�8Û��
o� ((¢J9, �¾~è, ',n#, \�ãÕ, @¢«)“ì�Ld�8�
�Ì 241�¬Ú�ë”, ¡,' Uâ
_�' `
Mé' �i, Ü@�c, 2010.  
�P 
[1]xfn�ÐÕ�=>î ~§ê¨�
È,«¸, �Ý 2010-9822  
67D¤ 
[1]Photochemical formation of Gold Clusters and Nanoparticles in Polymer Matrix (invited), T. Majima: 
5th Hnadai Nanoscience and Nanotechnology International Symposium, Osaka, Japan, September 1-3, 
2009.  
[2]Photochemical Reactions of Gold Clusters (invited), T. Majima: Langmuir Symposium, Tsukuba, 
Japan, September 14, 2009.  
[3]Beam-induced molecular chemistry (invited), T. Majima: International Meeting on Interdiciplinary 
Chemistry 2009, Gunma, Japan, September 18-19, 2009.  
[4]Kinetic Studies of Long-Range Hole Transfer through DNA (oral), *K. Kawai, and T. Majima: 6th 
International Symposium on Nucleic Acids Chemistry, Takayama, Japan, September 27-October 1, 2009.  
[5]Interfacial Electron Transfer Dynamics of Solar Materials Studied by Single-Particle Fluorescence 
Measurement (invited), T. Majima: 1st WCU International Workshop on Dye-sensitized and Organic 
Solar Cells, Jochiwon, Korea, October 13, 2009.  
[6]TiO2 Photocatalysts for Green Technology (invited), T. Majima: Korean Chemical Society Meeting, 
Deajeon, Korea, October 29-30, 2009.  
[7]Interfacial Electron Transfer Dynamics in a Single CdTe Quantum Dot-Pyromellitimide Conjugate 
(invited), T. Majima: 2009 KOREA-JAPAN Symposium on Frontier Photoscience, Jochiwon, Korea, 
October 13-Novwmber 2, 2009.  
[8]Electron Transfer in Supramolecular Donor-Acceptor Dyad of Zinc Porphycene (invited), *M. 
Fujitsuka, H. Shimakoshi, S. Tojo, D. Maeda, Y. Hisaeda, and T. Majima: 2009 KOREA-JAPAN 
Symposium on Frontier Photoscience, Jochiwon, Korea, October 13-Novwmber 2, 2009.  
[9]DNA Electronics (poster), T. Majima: 2009 KOREA-JAPAN Symposium on Frontier Photoscience, 
Jochiwon, Korea, October 13-Novwmber 2, 2009.  
[10]Photochemistry of Gold Clusters (invited), T. Majima: 1st International Forum on Photoenergy Future 
(IFPF), Choenan, Korea, December 11-13, 2009.  
[11]DNA Electronics (oral), T. Majima: 2009 Asian Symposium on Organic Materials for Electronics and 
Photonics (ASOMP 2009) and The 7th International OLED and PLED Materials Workshop, Taipei, 
Taiwan, December 13-15, 2009.  
[12]Electron Transfer in Supramolecular Donor-Acceptor Dyad of Porphyrin Isomers towards Efficient 
Photo-Energy Conversion Systems (poster), M. Fujitsuka and *T. Majima: 13th SANKEN International 
Symposium, Osaka, Japan, January 19-20, 2010.  
[13]Enantioselective PdII/PdIV Catalysis Using Spiro Bis(isoxazoline) Ligand (poster), *K. Takenaka, T. 
Tsujihara, K. Onitsuka, M. Hatanaka, H. Sasai: 15th IUPAC International Symposium on Organometallic 
Chemistry Directed toward Organic Synthesis (OMCOS 15).  
[14]Oxidative Desymmetrization of Diols by Iridium Catalyst (poster), *T. Suzuki, K. Ghozati, K. Suzuki, 
T. Kato, H. Sasai: 15th IUPAC International Symposium on Organometallic Chemistry Directed toward 
Organic Synthesis (OMCOS 15).  
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[15]Enantioselective Oxidative Coupling Reaction of 2-Naphthol Derivatives Using Dinuclear Vanadium 
Complexes (poster), *R. Doss, S. Takizawa, H. Sasai: 5th Spanish-Portuguese-Japanese Organic 
Chemistry Symposium (5th SPJ-OCS).  
[16]Iridium-Catalyzed Oxidative Desymmetrization of meso-Diols (poster), *K. Ghozati, S. Takatani, T. 
Kato, T. Suzuki, H. Sasai: 5th Spanish-Portuguese-Japanese Organic Chemistry Symposium (5th 
SPJ-OCS).  
[17]Enantioselective Oxidative 6-Endo-Trig Cyclizations Catalyzed by Palladium(II)-Spiro 
Bis(isoxazoline) Complex (poster), *S. C. Mohanta, Y. Tanigaki, M. L. Patil, C. V. L. Rao, K. Takenaka, S. 
Takizawa, T. Suzuki, H. Sasai: 5th Spanish-Portuguese-Japanese Organic Chemistry Symposium (5th 
SPJ-OCS).  
[18]Enantioselective PdII/PdIV Catalysis Using Spiro Bis(isoxazoline) Ligand (poster), *K. Takenaka, T. 
Tsujihara, K. Onitsuka, M. Hatanaka, H. Sasai: The 11th International Kyoto Conference on New Aspects 
of Organic Chemistry (IKCOC-11).  
[19]Enantioselective Oxidative Coupling of 2-Naphthols Using Dinuclear Vanadium(V) Catalysts (poster), 
*R. Doss, S. Takizawa, H. Sasai: The 11th International Kyoto Conference on New Aspects of Organic 
Chemistry (IKCOC-11).  
[20]Iridium-Catalyzed Oxidative Desymmetrization of meso-Diols (poster), *K. Ghozati, S. Takatani, T. 
Kato, H. Sasai, T. Suzuki: The 11th International Kyoto Conference on New Aspects of Organic 
Chemistry (IKCOC-11).  
[21]Enantioselective Oxidative 6-Endo-Trig Cyclizations Catalyzed by Palladium(II)-Spiro 
Bis(isoxazoline) Complex (poster), *S. C. Mohanta, Y. Tanigaki, M. L. Patil, C. V. L. Rao, K. Takenaka, S. 
Takizawa, T. Suzuki, H. Sasai: The 11th International Kyoto Conference on New Aspects of Organic 
Chemistry (IKCOC-11).  
[22]Development of Enantioselective Organocatalyzed Domino Reactions (poster), *S. Takizawa, N. 
Inoue, K. Kiriyama, S. Hirata, S. Murakami, T. Nguyen, T. Suzuki, H. Sasai: The 11th International 
Kyoto Conference on New Aspects of Organic Chemistry (IKCOC-11).  
[23]Oxidative Desymmetrization of Diols by Iridium Catalyst (poster), *T. Suzuki, K. Ghozati, K. Katoh, 
H. Sasai: The 13th SANKEN International Symposium 2009 / The 8th SANKEN Nanotechnology 
Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN Alliance Symposium.  
[24]Enantioselective PdII/PdIV Catalysis Using Spiro Bis(isoxazoline) Ligand (poster), *K. Takenaka, T. 
Tsujihara, K. Onitsuka, M. Hatanaka, H. Sasai: The 13th SANKEN International Symposium 2009 / The 
8th SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd 
SANKEN Alliance Symposium.  
[25]Novel Enantioselective Domino Reactions Promoted by Acid-Base Organocatalysts (poster), *S. 
Takizawa, N. Inoue, S. Hirata, H. Sasai: The 13th SANKEN International Symposium 2009 / The 8th 
SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / The 2nd SANKEN 
Alliance Symposium.  
[26]Exploring a New Paradigm in Immobilization of Asymmetric Catalysts (invited), *H. Sasai, S. 
Takizawa, D Rajesh: 239th ACS National Meeting & Exposition.  
[27]Exploring a New Paradigm in Immobilization of Multicomponent Asymmetric Catalyst (oral), *H. 
Sasai, S. Takizawa, M. L. Patil, K. Marubayashi: The 14th International Symposium on Relations 
between Homogeneous and Heterogeneous Catalysis.  
67D¤�./��
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§ê' ¨� 2009 Korea-Japan Symposium on Frontier Photoscience (./��ù) 
§ê' ¨� FIRST WORKSHOP OF COLLEGE OF SCIENCE AND TECHNOLOGY, KOREA 

UNIVERSITY AND SANKEN, OSAKA UNIVERSITY (./��ù) 
§ê' ¨� Second WORKSHOP OF COLLEGE OF SCIENCE AND TECHNOLOGY, KOREA 

UNIVERSITY AND SANKEN, OSAKA UNIVERSITY (./��) 
§ê' ¨� 2010 WORKSHOP OF COLLEGE OF SCIENCE, National Taiwan University and 
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SANKEN, OSAKA UNIVERSITY (./��) 
§ê' ¨� Langmuir (Senior Editor) 
§ê' ¨� ACS Applied Materials and Interfaces (Editorial Bord) 
¡,' Uâ 2010 The 7th International Symposium on the Chemistry and Biological Chemistry of 

Vanadium (./��) 
¡,' Uâ The 11th International Kyoto Conference on New Aspects of Organic Chemistry (.
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[1]Electron tomography reveals the endoplasmic reticulum as a membrane source for autophagosome 
formation, M. Hayashi-Nishino, N. Fujita, T. Noda, A. Yamaguchi, T. Yoshimori, A. Yamamoto: 
Autophagy, 6 (1) (2010) 301-303.  
[2]A subdomain of the endoplasmic reticulum forms a cradle for autophagosome formation, M. 
Hayashi-Nishino, N. Fujita, T. Noda, A. Yamaguchi, T. Yoshimori, A. Yamamoto: Nature Cell Biology, 11 
(12) (2009) 1433-1437.  
[3]H-NS modulates multidrug resistance of Salmonella enterica serovar Typhimurium by repressing 
multidrug efflux genes acrEF, K. Nishino, M. Hayashi-Nishino, Akihito Yamaguchi: Antimicrob. Agents 
Chemother., 53 (8) (2009) 3541-3543.  
[4]Characterization of the ATP-dependent sphingosine-1-phosphate transporter in rat erythrocytes, N. 
Kobayashi, N. Kobayashi, A. Yamaguchi, T. Nishi: J. Biol. Chem., 284 (32) (2009) 21192-21200.  
[5]Role of the AraC/XylS family regulator YdeO in multidrug resistance of Escherichia coli, K. Nishino, 
Y. Senda, M. Hayashi-Nishino, A. Yamaguchi: J. Antibiot., 62 (5) (2009) 251-257.  
[6]Regulation and physiological function of multidrug efflux pumps in Escherichia coli and Salmonella, 
K. Nishino, E. Nikaido, A. Yamaguchi: Biochim. Biophys. Acta-Proteins and Proteomics, 1794 (5) (2009) 
834-43.  
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[7]Pulse radiolysis study of ion-species effects on the solvated electron in alkylammonium ionic liquids, T. 
Kondoh, A. Asano, J. Yang, K. Norizawa, K. Takahashi, M. Taguchi, R. Nagaishi, R. Katoh, Y. Yoshida: 
Radiat. Phys. Chem., 78 (2009) 1157-1160.  
[8]Breaking time-resolution limits in pulse radiolysis, J. Yang, T. Kondoh, K. Norizawa, Y. Yoshida, S. 
Tagawa: Radiat. Phys. Chem., 78 (2009) 1164-1168.  
[9]100-femtosecond MeV electron source for ultrafast electron diffraction, J. Yang, K. Kan, N. Naruse, Y. 
Yoshida, K. Tanimura, J. Urakawa: Radiat. Phys. Chem., 78 (2009) 1106-1111.  
[10]Pulse radiolysis study of trapped electron in MgSO4.7H2O single crystal, K. Norizawa, T. Kondoh, J. 
Yang, A. Ogata, Y. Yoshida: Radiat. Phys. Chem., 78 (2009) 1153-1156.  
B6
A6 
�ÎÑÏç�Ï-1-�Ïê���Ú Spns2	�vå¤åf�2-�²³û�, Èæ' ný
¶' �

Óà' âc
y�' »P, åfª@, @*Ô�Ñ?1�Ga, 28[4] (2009), 390-391.  
1�WLÐÜ¶�Ü%Z[û�ÐÜO>=LÏ��ËøËAcrAB¶��#�BC, 9��'
�
0�' �M
Óà' âc
¶�' ·¸, ,-µ��z�, ¥b c,-µ�*+QR¥b, 
30[29] (2009), 77-84.  
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D' ff

�' �f,  ��Ü@, �� ��Ü@D, 88 (2009), 28-32.  
%� 
[1]Ü@è @ ' Þè���þ�Å�G	ì�'  [«i�Â@6å�] (Óà' âc)“Ü@è @ '
Þè���þ�Å�G	ì�'  [«i�Â@6å�]”, Óà' âc, ~�ÒÈ�«, 2010.  
67D¤ 
[1]Regulation of multidrug efflux pumps in Escherichia coli (poster), *Yamasaki, S., M. Nishino-Hayashi, 
A. Yamaguchi, and K. Nishino.: The 10th Japan-Korea International Symposium on Microbiology, 
Yokohama, Japan (2010/3/26).  
[2]Mechanism of the sphingosine 1-phosphate export from the cells (poster), *T. Nishi, Y. Hisano, N. 
Kobayashi, S. Kawasaki-Nishi, A. Yamaguchi: International Symposium of Joint Research Network on 
Advanced Materials and Devices, “Chou” (25-26, March, 2010, Hokkaido, Japan).  
[3]Crystal structure of the substrate binding form of multidrug exporter AcrB (poster), *R. Nakashima, K. 
Sakurai, A. Yamaguchi: International Symposium of Joint Research Network on Advanced Materials and 
Devices, “Chou” (25-26, March, 2010, Hokkaido, Japan).  
[4]Effects of NlpE overproduction on the induction of xenobiotic transporters involved in multidrug 
resistance in Escherichia coli (poster), *S. Yamasaki, M. Nishino-Hayashi, A. Yamaguchi, K. Nishino: 
The 13th SANKEN International Symposium (18 Jan. 2010, Osaka).  
[5]Identification of the transporter that export sphingosine 1-phosphate from the cells (invited), *A. 
Yamaguchi: 11th International Conference - Cancun, Mexico (25-28 Oct. 2009).  
[6]Autophagy and the Endoplasmic Reticulum (invited), *M. Hayashi-Nishino, N. Fujita, T. Noda, A. 
Yamaguchi, T. Yoshimori, A. Yamamoto: 5th International Symposium on Autophagy Meeting (Otsu 
Prince Hotel, 24-28 Sep. 2009).  
[7]Membrane-damaging activity of Phe-Arg- -Naphthylamide in Escherichia col (poster), *Y. 
Matsumoto, K. Hayama, R. Iino, K. Nishino, H. Noji, A. Yamaguchi: 49th ICAAC, Interscience 
Conference on Antimicrobial Agents and Chemotherapy (12-15 Sep. 2009 SanFrancisco).  
[8]Roles of xenobiotic transporters in bacterial drug resistance and virulence (poster), *K. Nishino, A. 
Yamaguchi: The Awaji International Forum on Infection and Immunity (8-11 Sep. 2009, Hyogo).  
[9]Characterization of the ATP dependent sphingosine-1-phosphate (S1P) transporter in rat erythrocytes 
(poster), *N. Kobayashi, N. Kobayashi, T. Nishi, A.Yamaguchi: The 5th Takeda Science Foundation 
Symposium on PharmaSciences �Bioactive Lipid Molecules and Transporters� (Tokyo) May, 2009.  
[10]Optical Modulation of Electron Beam by the Digital Micro Mirror Device for the Radiation Therapy 
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based on the Photocathode RF Gun (poster), *T. Kondoh, H. Kashima, J. Yang, K. Kan, K. Norizawa, A. 
Ogata, Y. Yoshida, T. Tagawa: 13th SANKEN International Symposium 7th Nanotechnology Center 
International Symposium 2nd MSTeC International Symposium.  
[11]Optical Absorption Spectrum of Hydrated Electron in MgSO4 Aqueous Solution (poster), *K. 
Norizawa, T. Kondoh, J. Yang, Y. Yoshida: 13th SANKEN International Symposium 7th Nanotechnology 
Center International Symposium 2nd MSTeC International Symposium.  
[12]Femtosecond reaction analysis based on a femtosecond electron beam and a femtosecond laser light 
(poster), *J. Yang, T. Kondoh, K. Norizawa, Y. Yoshida: 13th SANKEN International Symposium 7th 
Nanotechnology Center International Symposium 2nd MSTeC International Symposium.  
[13]From Solvated Electron to Hydrated Electron in Ionic Liquids by Controlling Water Content (oral), 
*T. Kondoh, J. Yang, K. Norizawa, Y. Yoshida, R. Nagaishi, M. Taguchi, K. Takahashi, R. Katoh: 
Radiation Chemistry in the 21st Century.  
[14]Femtosecond pulse radiolysis study: Observations of solvation process in water and of geminate ion 
recombination in alkane in femtosecond time scale (oral), *J. Yang, T. Kondoh, K. Norizawa, Y. Yoshida: 
Radiation Chemistry in the 21st Century.  
[15]Effect of Coexist-Water on Solvated Electron in Ionic Liquids for Formation of Nano Particle (poster), 
*T. Kondoh, J. Yang, K. Norizawa, Y. Yoshida, R. Nagaishi, M. Taguchi, K. Takahashi, R. Katoh: 5th 
Handai Nanoscience and Nanotechnology International Symposium.  
[16]Femtosecond Time-Resolved Stroboscope for Study of Nanofablication Process (poster), *J. Yang, T. 
Kondoh, K. Kan, K. Norizawa, Y. Yoshida: 5th Handai Nanoscience and Nanotechnology International 
Symposium.  
[17]Femtosecond pulse radiolysis and femtosecond electron diffraction (poster), *J. Yang, K. Kan, T. 
Kondoh, N. Naruse, Y. Yoshida, K. Tanimura, J. Urakawa: International Workshop on Ultrashort Electron 
& Photon Beams: Techniques & Applications.  
[18]Collective Energy Loss of Attosecond Electron Bunches (poster), *A. Ogata, T. Kondoh, K. Norizawa, 
J. Yang, Y. Yoshida, S. Kashiwagi: International Workshop on Ultrashort Electron & Photon Beams: 
Techniques & Applications.  
67D¤�./��
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Óà' âc Journal of Bacteriology (pF��) 
6N@D 
��µ@D' ¯ 130�D 2�
¯ 83V' ��åk@DAD 2�
¯ 44V' b*k°±�*+D 1�
��iÚ»W1¼Ë*+D' ¯ 35VE�D 2�
¯ 31V' iÚ��µ��=�(Í�Ï�:¿M 6�
¯ 57V' ��Ü@è @D¶���lAD 1�
¯ 19V' ��Õ¹µ�@D 1�
¯ 47V' ��i���@D�D 2�
¯ 82V' ��iÜ@D\D 6�
¯ 11V' ��zÜ@D\D 1�
¯ 52V' ��	úÜ@D\D 1�
¯ 57V' ��Ü@è @DAD 2�
¯ 61V' ��åfi�@D\D 1�
¯5V' =LÏ��ËøË*+D 3�
¯ 9V' ��1+Â^@D�D 1�
��Ü@D¯ 89nõ�D 1�
ã LET ��*+D 2�
¯ 6V���?V@D�D 3�
æè @D 2009�l��D 3�
¯ 52V ��Ü@E�D 6�
¯5Vã¾ÅèÌÍ*+�Ï�:¿M 1�



― 266―

¯ 7VãJ¸°èq*+D 4�
æè @D 2010�n��D 3�
��@� 
���µ@�  
��' �7 

��O>=LÏ��ËøË%��h�¡¢V6�#�Bâ 

���µ@�  
0�' �M 

1�WLÐÜ¶�Ü²³�#�Bâ 

���µ@�  
�é' §�7 

åkµÜO>=LÏ��ËøË�zÜ@¤BC 

���µ@�  
r�' §ë 


= spinster-like proteina�9K���BC 

���µ@�  
=�' � 

�ÎÑÏç�Ï 1-�Ïê(S1P) >��Ú����¡J S1P��Ú Spns2��
; 

^@*+4¦�� 
3�½S¨ 

�í*+�S�  
Óà' âc 

��O>=LÏ��ËøË�#$E��E²³�i�¤¤
" 

21,580

dA*+��ø
Ë=ÒÍ8�  
¶�' 7�è 

°±�%���åk���h�·³�#�Bâ 1,391

�í*+�S�  

�' �f 

�Ê^Ò=EEÎ;M=E<1�L:7���%Zû�*
+ 

58,890

S�*+ 
Óà' âc Þµ�í*+G' UI

Þè¦�%�����
*+Øz�e��*+
Øz�e 

ÐÜ¶�k°±��Fû�¡
Jjèµ�S- 

84,000

Óà' âc ¯ 38V�2009��N
�Á>^@QR¥b'
�;*+�� 

�ÎÑÏç�Ï-1-�Ïê¦��
�Ú��;�BC 

1,500

]@Ý{� 
¶�' 7�è Ñ{¥b 1,500
 

!Ë0Ï�ÏøËÎ;Ë�*+K1Ë8 
æ%�� 
[1]?ËW1 SOM%��./%&��$�����Ë��¦§��%&, , If, z¾ �
�, }� f<, ¬¾ ãf¸, �Ó ¦f, 6æ 2, E³ :=: o�p�@D��|:k���1
Ü�ÌÍ, 3 (1) (2010) 36-48.  
[2]ÇÚêÜ��À°�%���./c#�¼"Ü, , If, z¾ ��, }� f<, ¬¾ ã
f¸, �Ó ¦f, 6æ 2, E³ :=: ����@D��F Ap., 76 (762) (2010) 223-232.  
[3]Direct fabrication of integrated 3D Au nanobox arrays by sidewall deposition with controllable heights 
and thicknesses, N.-G. Cha, B. K. Lee, T. Kanki, H. Y. Lee, T. Kawai, H. Tanaka: Nanotechnology, 20 
(2009) 395301.  
[4]The water falls but the waterfall does not fall: New perspectives on objects, processes and events, 
Antony Galton and Riichiro Mizoguchi: Journal of Applied Ontology, 4 (2) (2009) 71-107.  
[5]A Functional Ontology of Artifacts, Riichiro Mizoguchi and Yoshinobu Kitamura: The Monist - An 
Int'l Quarterly J. of General Philosophical Inquiry, 92 (3) (2009) 387-402.  
67D¤ 
[1]Growth Analysis of Neighbor Network for Evaluation of Damage Progress (oral), *Ken-ichi Fukui, 
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Kazuhisa Sato, Junichiro Mizusaki, Kazumi Saito, Masahiro Kimura, and Masayuki Numao: Proc. the 
13th Pacific-Asia Conference on Knowledge Discovery and Data Mining (PAKDD-09),  (Lecture Notes 
in Artificial Intelligence 5476). Bangkok, Thailand. pp. 933-940. April 2009.  
[2]Evaluation Method for Mechanical Performance of Solid Oxide Fuel Cell under Simulated Operating 
Conditions (oral), *Kazuhisa Sato, Ken-ichi Fukui, Masayuki Numao, Toshiyuki Hashida, and Junichiro 
Mizusaki: ASME 7th International Conference on Fuel Cell Science, Engineering and Technology, 
California, USA. June 8-10 2009.  
[3]Visual Data Mining for Supporting Damage Evaluation of Fuel Cells (poster), *Ken-ichi Fukui, Shogo 
Akasaki, Kazuhisa Sato, Junichiro Mizusaki, and Masayuki Numao: The 13th SANKEN International 
Symposium / The 8th SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC Symposium / 
The 2nd SANKEN Alliance Symposium, Osaka, Jan. 2010.  
[4]OntoGear: A Platform for Externalization of Functional Knowledge and its Interoperability (poster), *S. 
Takafuji, Y. Kitamura, and R. Mizoguchi: Asian Semantic Web Conference 2009, Shanghai, China, Dec. 
6-9, 2009.  
[5]Some Ontological Distinctions of Function based on the Role Concept (oral), *Yoshinobu Kitamura, 
Riichiro Mizoguchi: ASME 2009 International Design Engineering Technical Conferences & Computers 
and Information in Engineering Conference ( IDETC/CIE 2009), San Diego, CA, USA, Aug. 30 - Sep. 2, 
2009.  
[6]Control of Metal-Insulator Transition at Room Temperature on W doped VO2 Thin Films (poster), *H. 
Takami, T. Kanki, N.G. Cha, H. Tanaka: The Korean Physical Society Fall Meeting, 2009.  
[7]Control of Metal-Insulator Transition Temperature in W-doped VO2 Thin Films and Investigation of 
Their Electronic Properties (poster), *H. Takami, T. Kanki, S. Ueda, N.G. Cha, H. Tanaka: The 13th 
SANKEN International Symposium / The 8th SANKEN Nanotechnology Symposium / The 3rd 
SANKEN MSTEC Symposium / The 2nd SANKEN Alliance Symposium, Osaka, Jan. 2010.  
[8]Direct Fabrication of an 80-nm Integrated Fe2.5Mn0.5O4 (FMO) Nanocrystal Arrays in Large Area 
Using a Hollow Nanopillar Metal Mask for High Temperature (poster), *N.G. Cha, T. Kanki, H. Tanaka: 
2009 MRS Fall Meeting.  
[9]Fabrication of the Epitaxially grown Fe2.5Mn0.5O4 (FMO) Nanocrystal Arrays in Large Area Using a 
Hollow Mo Nanopillar Metal Mask (poster), *N.G. Cha, T. Kanki, H. Tanaka: The 13th SANKEN 
International Symposium / The 8th SANKEN Nanotechnology Symposium / The 3rd SANKEN MSTEC 
Symposium / The 2nd SANKEN Alliance Symposium, Osaka, Jan. 2010.  
[10]Construction of 3D transition metal oxide nano superstructures and their physical properties toward 
device application (invited), *H. Tanaka, N.G. Cha, S. Yamanaka, T. Kanki, T. Kawai: The 10th 
International Symposium on Sputtering & Plasma Processes (ISSP 2009), Kanazawa, Japan, July 8-10, 
2009.  
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[1]Photovoltaic Performance and Charge Carrier Mobility of Dendritic Oligothiophene Bearing Perylene 
Bis(dicarboximide) Groups, Y. Ie, T. Uto, A. Saeki, S. Seki, S. Tagawa, Y. Aso: Synth. Met., 159 (9-11) 
(2009) 797-801.  
[2]STM Fluorescence of Porphyrin Enhanced by a Strong Plasmonic Field and Its Nanoscale 
Confinement in an STM Cavity, H. W. Liu, R. Nishitani, T. Z. Han, Y. Ie, Y. Aso, H. Iwasaki: Phys. Rev. 
B, 79 (12) (2009) 125415-1-6.  
[3]Electronegative Oligothiophenes Having Difluorodioxocyclopentene-annelated Thiophenes as 
Solution-processable n-Type OFET Materials, Y. Ie, M. Okabe, Y. Umemoto, H. Tada, Y. Aso: Chem. 
Lett., 38 (5) (2009) 460-461.  
[4]Completely Encapsulated Oligothiophenes up to 12-mer, Y. Ie, A. Han, T. Otsubo, Y. Aso: Chem. 
Commun., (21) (2009) 3020-3023.  
[5]Synthesis of Tripodal Anchor Units Bearing Selenium Functional Groups and Their Adsorption 
Behaviour on Gold, Y. Ie, T. Hirose, A. Yao, T. Yamada, N. Takagi, M. Kawai, Y. Aso: Phys. Chem. Chem. 
Phys., 11 (25) (2009) 4949-4951.  
[6]Synthesis, Properties, and FET Performance of Rectangular Oligothiophene, Y. Ie, T. Hirose, Y. Aso: J. 
Mater. Chem., 19 (43) (2009) 8169-8175.  
[7]Comprehensive Evaluation of Electron Mobility for Trifluoroacetyl-Terminated Electronegative 
Conjugated Oligomer, Y. Ie, M. Nitani, T. Uemura, Y. Tominari, J. Takeya, Y. Honsho, A. Saeki, S. Seki, Y. 
Aso: J. Phys. Chem. C, 113 (39) (2009) 17189-17193.  
[8]Air-Stable n-Type Organic Field-Effect Transistors Based on Carbonyl-Bridged Bithiazole Derivatives, 
Y. Ie, M. Nitani, M. Karakawa, H. Tada, Y. Aso: Adv. Funct. Mater., 20 (6) (2010) 907-913.  
[9]Identifying Molecular Signatures in Metal-Molecule-Metal Junctions, M. Tsutsui, M. Taniguchi, K. 
Shoji, K. Yokota and T. Kawai: Nanoscale, 1 (2009) 164-170.  
[10]Molecular vibrations in metal-single-molecule-metal junctions, K. Yokota, M. Taniguchi and T. 
Kawai: Chemical Physics Letters, 487 (4-6) (2009) 268-271.  
[11]Single-Molecule Junctions with Strong Molecule-Electrode Coupling, M. Taniguchi, M. Tsutsui, K. 
Shoji, H. Fujiwara and T. Kawai: Journal of the American Chemical Society, 131 (40) (2009) 
14146-14147.  
[12]Inelastic Electron Tunneling Spectroscopy of Single-Molecule Junctions Using Mechanically 
Controllable Break Junction, M. Taniguchi, M. Tsutsui, K. Yokota and T. Kawai: Nanotechnology, 20 (43) 
(2009) 434008-434015.  
[13]Fabrication of the Gating Nanopore, M. Taniguchi, M. Tsutsui, K. Yokota and T. Kawai: Applied 
Physics Letters, 95 (2009) 123701(1-3).  
[14]Quantitative Evaluation of Metal-Molecule Contact Stability at the Single-Molecule Level, M. 
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Tsutsui, M. Taniguchi and T. Kawai: Journal of the American Chemical Society, 13 (30) (2009) 
10552-10556.  
[15]Atomistic Mechanics and Formation Mechanism of Metal-Molecule-Metal Junctions, M. Tsutsui, M. 
Taniguchi and T. Kawai: Nano Letters, 9 (6) (2009) 2433-2439.  
[16]Transverse Field Effects on DNA-Sized Particle Dynamics, M. Tsutsui, M. Taniguchi and T. Kawai: 
Nano Letters, 9 (4) (2009) 1659-1662.  
[17]Roles of Lattice Cooling on Local Heating in Metal-Molecule-Metal Junctions, M. Tsutsui, M. 
Taniguchi, K. Yokota, and T. Kawai: Appl. Phys. Lett., 96 (2010) 103110-103112.  
[18]Identifying Single Nucleotides by Tunnelling Current, M. Tsutsui, M. Taniguchi, K. Yokota, and T. 
Kawai: Nature Nanotechnology, 5 (2010) 286-290.  
[19]Metal–molecule interfaces formed by noble metal–chalcogen bonds for nanoscale molecular devices, 
K. Yokota, M. Taniguchi, and T. Kawai: J. Phys. Chem. C., 114 (2010) 4044-4050.  
[20]Insulated Molecular Wire with Highly Conductive pi-Conjugated Polymer Core, J. Terao, Y. Tanaka, 
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