
 1



 1 

�

������	
� � ��� ��

 

�������	
���������������������� !"#$�%&!'() *+�,-./0

��$12)345��	6789:;5<=>?@A�B�*&CD*&�EF5�GHI(�JKLM$!�&FN

OP�QR�*&1R�ST(&�)UVW��X�YZV�[\]V^_ Z5 `a$Y�b);��cdY*T,

1eZ)fg$h�&59:5iIj5kO5lm$�(no� Z, 

����	8pq$8r�stuvKwxy����������5z{|y}1)�~n()��LM�5<=>?@

A ����� 18�24 ��5��� 10 �������FLOPS �5�����Fh���stu�vKw5��	5

z{����!���(��-�|�yZ)Tb5��A�?�5z{���V ¡$I(&�YZ,;5<=>?@A

8¢£¡�¤P¥¦�F%&§�¨©ª#¤P«¬®5�h�*&¯°±²'(�³´£LM®«4�µ$!²)¶

h5 ·¸¹º»¼Z)��F$�������5z{$��½V¤5LM®¾¿À¤�*&5¤Á¡ÂÃ�ÄÀZ

);�V£ÅI(&�YZ,�5ÆÇ$8�È�É�${ÊI()��5���������� TOP500 Ë�Ì�Í 2)

 2002 �¶ÎÏ'Ð£ÑÒ �¯$Ó�TÔÕÖ×�Ø�� 3)FÙ� 11 Î5Ë�Ì�Í 8 30 ¯$ÚV��345

AÛ<VÜÝ-5 TSUBAME 5 16 ¯���Þ¤5:ß�à*TáâV���������$�%&ã#ä*�åæ

��*&�YZ, 

������8ÔÕÖ×�Ø��$ÒE�st��	5z{<=>?@A ZV�ç�)Kè�S%&!���(8

xyK���;� Z,ÔÕÖ×�Ø��8ÔÕ675éê5ÂÃuGë�ìT) ¡�*&#Y*TV������

�8íîïyY ðbT�LM®5ñ�òó$!²)|�yV ¡�I(&�YZ,I'$�ôÒK���;�V-#

�õö�A�I(&�YZ,������8a{5<=>?@A���2² 8�E�9:�ôÒ*&¤P÷î�*&

z{*&�E�st��	5�h5� ����5øù:$8�ú���5�5��û#ôV(&�E���¯°

±² Z,�5Tb$8���	5üý¡þ°!��üý�5Ñ�V���m�'(&�YZ,Y�¤P5�ËÛÍÖÛ

<�*&�������8�b�Z)��5�st����V���NLS (National Leadership System	�~n()³

�ý���YZ,�$�òó ñE�yI

(&�)�-Mu
��$þ°I(T��

��V���NIS�National Infrastructure 

System	�~n()³�ý���*YZ,

I'$
�������5��$�)��

@���Ö�������5³´ý���

YZ,;('³�ý�³´ý5��	8�

�*��$!�&8�5�$!²)�

5³�ý�³�ý5®VïyI();�

$�%&z{I(�;(8���z�~n

(YZ,;5���z���¡$��;�

V�9:5½V¤$!²)��	5 !$

���"#�$TZ *+�, 

������������������
 



 2

<=>?@A[\5�%>��&$h�&8�'�(�?�$1*&8¹)* +,-�Vøù*&./-�$0%T

�;æ ��5:�c1�ÂÃ�2&�Y���� 22 ��3$45�6b)G7$�%&�YZ,�� 23 ��3$8

�&��Û@ 89�z6*��� 24 ��8Kw5:��;�Í
v�êV�2(YZ,<-5ÀÔ$h�&8 15 5

=>Ô5QÏ'Ù�´Î$?@A$BY�Y*T,õ�A�öË�(5Q5õ�A�öË�(CD$EF*TG�$��

	H�
�HVI-I(YZ, 

������58y$1*&8�SPring-84)�J�EKyL�MN7st-.
�<-5Ky5OP$1Z)LQR	5)

VSyI(YZ,;5LQ����	5z{!��<-5I-uTN���-°UV°Ï(YZV�;(8NêM
��

$BY%&�YZ,�5V$�|yU5W7!��|yXY���Z[	1�pq$8Z[<-|yOP	1	VKyL$

�%&°Ï();�$���SPring-8 $!�&8vÓ�\LM
�]����JASRI	V�($�T�YZV����

���$h�&8^_BY%&�Y`j, 

¸Á$���I(&!'()


�UV�Fab�FT() �æ

�Ö��cd�$h�&8���

LM�!��efLM®gk5

ÂÃ�hY�&NêM
��$!

�&Ù�iÎ$B7I(Y*TV�

.*�;�VjÊI(&!�Y`

j,z{8NêM
���klm�

34no�3Àp1�5q�r�

´sVKJ ��;�$��Y*

T,�F-#�Nt8�rË��

u@A&�Ï'd�I()^fx

yÖ��c���;� ����

5NK�vÏ*Tv�xyK��

��ww5v�xyK� !5³

�ý����º5�zKV�zI

(Tõö�A5�� Z,



 3 

 <=>?@A[\5\{�`a

$Y�b)��5��$�%&�

YZ,-°U5NêM
��5Q

$8ó|}~N÷¢�¢�Z)�

�����������z{¸

<4�V!Ï(����<=>?

@A����5F��Ö��c5

'�(�?�u��A�?�5z

{
��<�%�Ö��675d

�u�<�%�Ö��z{XYV�

Ö��cz{��%&�)q�

r���w*&�2(&�YZ,

�5V$���������-�|�yZ)Tb5��A�?�5
�z{�*&ÍË�(:�Ø�>�GC	�<�

%�Ö���~n()<=>?@AV���@�=>��Ëö��ö���5�h5òó$-²'(�!5!5M��

���fÖ×�Ø�Ö����A�?�5
�z{R6)�r��v�\�fÖ×�Ø�Ö����A�?�5
�z{}

�����Vh�&�YZ,YT�íî�y�CPZ)Tb�����|y®5z{������CPZ) ¡ 

M������������Í®íîïy�kgR7) V-ÀI(�174 5�î��\�-M�	1Vg���%&�Y

Z,YT���LM�5Q$8<=>?@A5ef�����Tb$�12 Î$������������CP4�V-

²'(Y*T,I'$�LM®uM®�kg5Q5��LM®��g$������������1î�gV-°

I(�<=>?@A59:5CPU�
ÂÃ5��ÏT�����kZ)G7$�%&�YZ, 

��5��òó5ÍË�(:�

Ø�>8���JKLM���J�

LM$�E1e*&�)5 ;($

ab�FT(&�)UFW��X�

YZ,;(8�� 15 ��$6Y%

T��LM�5M�v������

����<=>?@A R �m�

NAREGI	8)�ô�*&��� 18�

�Ï'��� sv�¡*¢�ò¢

LM
���¡*�*&���A*�

������545V6Y)��

22 ��3Y $z{�p1�ÂÃ

������ 23 ��8¸	�y�

T¸£����µ Z,��¤ÛA

5¥¦$�%&�¡*5Q$8r�

��§&¨�}����� ��

� 	�r����v\J�}����� ©ªP	�r������	wu«¬}����� �®¯	5´h5Í

&�<V°Ï(��5�h8ò¢LM
��!���:5Í&�<8JK
���¡*�*&�YZ,r������

	wu«¬}8��5�°n¢±²ö�
³-u�v�ï´\�öÛ:��vµ�¶o�[5«·��)NOu��L

MULO5ÄÀ� ¸*&!��IY¹Y�-M�
���	d��î5WE5
�UV��^f«¬����� º»

¼½	���n¢«¬����� �¾¿m	���¶K«¬����� �®¯	5´h5�ÀÍ&�<$òÏ(&
�

z{��%&�YZ, 

�������	
��	������������������

�� !�� 

	"#$%&

�'()

��*+,-.

��/0123456

%7,-. %7

8,-.

9:;<
12WG

�����

������
WG

�����=>
?@ABC

���

��D�EF

���

GHIJ

EKLMWG NOLMWG

)�A����
��PQWG

RS�T:U	��VWXWG

��Y�BC

��ZOBC

��[KBC



 4

¡*5Q$8ÁÂ¡�fg$h�&5�EhÏ5��Ì�ÍÍ&�<�WG	V°Ï(&�YZV��5Q$��×�;

����<=>?@A5Ñ��§)Tb5�M��JKLM WGR9)�ì� º»¼½	V��YZ,ñE�×�;���5

ÃÄ����� GC <=>?@A$ÅÆI`)Tb$-ÀI(Y*T,ÇUF¬÷5�È ZV�JK
��5��

��������5|yU$ÉY'��IY¹Y�	d�	1��î5��LM
�U�I'$81R5!SÊ5��ò

ó5¸Ë
�U5ÃÄ�Ì�T��X%&!�YZ5 �ÍÎ�Ú�5Ï�c��> 9)��g�5Z[�!Ð�*YZ,

;(Y 5�55Q ���LM�5ÑÒ*&�)N7v�n¢��	<-5Ky5OP$1Z)«4¡�UÓ$¥Z)

ÃÄÑÒ$¥*&�������5Ô��Y�b)1î$12�Y*T,;5Ô�8������5Õg-7�Õg

W7$1Z)ÃÄ�Y�bTF5 Z,YTÖ×ØÙsv��ÚÈÊ�*&M��J�LMÑÛgkR10)V¨ÜI(Y*

T,��J�LM�×�;���5ÝÞ�*&�������<=>?@A�zó$0(���J�LM5
�ußà

�5$1Z)[¤¡���!��ÃÄáâ5G�ÔãZ)�5�I(&�YZ,¹ä�¤À-M5LÈê$¦tI()�

�$½V¤5
�678åæ�éê�çèhh����é$êªY*T��$����������567F�5ëì 

8���X2(YZ,�5B��)5V������������ ����(�JK
��5����������

5Ñ���YE§%&�E;�V�345��JKLM
�U5�@��í����X�)���õö�A$��YZ,

;5fg$h�&8�ñE�×�;���5Q kO�îd�ï�ð��U��§%&�E;�Vñ� Z,4òV�5

Tb5kO5!"$T&no� Z,������5Tb5 COE ���9óôÏ�Ï%T���fg$h�&8�	

g�õb&ö÷*T��X�YZ, 

 4�Q5�é5´h5åÊ8NêM
��������������z{¸<4�5���ØÛAÏ'9øI`&ù

#Y*T,úy5ûü�ÚI%T;�$ýþ�T*YZ, 

 

�� NêM
��5������z{4�5Ï�c��> http://www.nsc.riken.jp/project.html NêM
��$�)

<Ø�����8 http://www.riken.go.jp/r-world/info/release/press/2006/060919/index.html 

�� http://www.top500.org/ 2007 � 11 Î5Ë�Ì�Í �¯8Þ¤=�Ø���²��
��5 BlueGene/L  478

�Ë FLOPS,Þ¤�ì 8(ö��ö�(���?�±�V 10¯�����ö�V 13¯, 

�� http://www.es.jamstec.go.jp/index.html 

�� http://www.spring8.or.jp/ja/ 

�� http://law.e-gov.go.jp/htmldata/H06/H06HO078.html 

�� http://nanogc.ims.ac.jp/nanogc/ 

	� http://www.icscp.jp/ 


� http://www.naregi.org/index.html 

�� http://mswg.issp.u-tokyo.ac.jp/ 

��  http://www.jaist.ac.jp/cmsf/ 

 

 



 5 

 

��� ����!"� � #$� %&�

 

JK
��8�����	
JK
�<-��F$[¤5
�U5XY��²&��ìu� X ���5vÓ�	


\\�<-�I-Z)�µ�CP*��Ì����D95���Õg�*&�è��U�$�5¸¹��E�#Ï²&#

Y*T,¯U�Ü�-M 8��� 17 ��$��×e¢5����{��	$�JK
���QR�Z)[M<Ë��

*&CP*&#T�Ì�����ìu� X �vÓ�	
\\��µ$h�&�e¢�5F�$����Ì�Í�-²�

<-I-5ñ�K�¸¹�wK��$h�&�\¡�����%&#Y*T,�5 $�¯¤À-MLÈ �)Ü�-M

VvÓ�	
\\�<-�!w I-*"SZ);�8#$�%& �);��YTV	1Ï'5�w�Y'�()Äm

*VÀT��;�5Tb�e¢��*&8<-I-�µ�Q)`¹)�(���5*+VJ� 10Î$,I(Y*T, 

Ü�-M 8�;(Y [¤51Ñ
�U5�w5F� Pb'(&#T�ìu� X �vÓ�\�I-�µ5M®

¡-í��×�;��$./*�vÓ�	
\|y
�5¯ý5CP�8Ï)Tb$�01<-5|y�2�*T�*�

í�cËö��µ3Ü�-M��A���Ö���µ��CP*&�YZ,�� 18 � 5 Î$e¢�45¨Ü�*&J�

LM�Â�v�LM�Â5��ÂÏ'�)Ü�-M	
\Ñ�
�	dVz-I(�01<-3SPring-8 � PF ���

$	
\í�cËö��I-*&vÓ�	
\�|y*TJ��v�LM�CPZ)Tb5�\¡�1îV�2(&#Y

*T,J�LM
�5CP$1*&8�SPring-8 5¢���$��5\36������75\�8�9�);�V:

!)5\{;�<���>�Ø���í�cËö�!��ò\\M=5I-u����µI(��(�-M5!>G� 

��;�$*&9��Ï'V�5I-V���A*Y*T,�� 19 ��5G� ��>�Ø��56�5\��I-*�

�� 20��Q$í�cËö�!��ò\\M=���*& 250 eV?2 keV5�<��� vÓ�	
\�|y*TJ�

LM
�V���AZ)G7 Z, 

¹ä��×�;��5�w�(&�@A
�U�QR$*T�ÀÍ&�<$�)vÓ��<��|yZ)¸ËB°5

CD�7�[¤KJ|y\{5����V�2(&�YZ,��Q5ì�
���E5�EhÏ��Ú$�èYZ, 

������vòFw\n¢ò\3G�.�$�)��J�5n¢áHud¿5FI�n¢u\u¶o±²ö�5�

�n¢áHFI 

���<�{\ò\$�)Ê�JKJ�5LMÅï
v\J�5	wFN�\f�Åï
ð	n¢±²ö���5n

¢áHu	wFN 

´��?cAO)�òFò\¸Ë$�)¶K\5¶êPQ�Ê�êMÅï�\RST9D5�ö�×@�5FN 

U��§&¨�òI.\n¢VWX3YZ.�$�)��d¿J�5d¿�	wFI�±²ö���[ê55¡\] 

Ð��^�Ø��|y�<�ó_VWX$�)��¶K\5¶od¿�)�|1K5FN�v\J�5d¿�	wFI 

����	
JK
�<-8�;(Y �ìu� X ���5	
\|y
�UnÏ� �EJ�LM
�$�2)

/WE5òó5Èú5£Å�`��IY¹Y�É�w��T_#�V'vÓ�\��µ�CP*&#Y*T,9:FñE

�×�;��5XY��²&	
\�|yZ)J�LM
�$§�¨j �#T��m�&�YZ,�5Tb��*��

µ5Q 8	
\Ñ�
�	d5J�LM�Â�ab*&í�cËö��¸Ë-��I-u��*�vÓ�� X ��|

y*&st¡J�LM
������F$�[¤KJ|y�CP*&�E;�$*&!�YZ, 

 

 

 

 

 

 

'()*+!",-./012345678�9�:;�

,-���� 



 6

 

 

 

 

�

Daniel Agterberg 
Physics Department,  

University of Wisconsin-Milwaukee, USA 

agterber@uwm.edu 
 

I visited the ISSP from August 1 to November 30, 2007. During this time, I investigated novel magnetic and 

superconducting order in strongly correlated electronic systems with the group of Prof. Tsunetsugu. This 

collaborative effort turned out to be very fruitful and provides a firm basis to carry out collaborations in the future. 

During the visit, two problems have been addressed and significant progress was made in each of these. Work on the 

first problem with Prof. Tsunetsugu has lead to an understanding of a new class of topological defects in pair density 

wave superconductors. Work on the second problem has progressed well. In this problem, Dr. Hattori also made 

significant contributions. This work addressed the possibility of composite order (also known as nematic order) in 

unconventional superconductors. 

In addition to the excellent scientific collaboration, my visit to the ISSP was also an enjoyable experience for my 

family and myself.  The main reason for this was the outstanding support provided by the ISSP for visiting 

scientists. The help of the International Liaison Office staff, in particular, that of Ms Kameda and Ms Kubo was 

indispensable. Ms Kameda and Ms Kubo were always very helpful and tried their best to address any request we 

had. We very much appreciated this help and could not have done without it. Also of tremendous help were Ms. 

Habu and Ms. Tsuji who work for the division of condensed matter theory.  

My three children attended Toyofuta elementary school which is located very close to the ISSP. As far as I am 

aware, this is the first time that a visiting scientist at the ISSP has had children in a Japanese public school. My 

children had taken only a beginning Japanese course before arriving, so there was a large language barrier. To help 

ease this barrier, the school arranged for a private Japanese tutor that my children visited twice a week. Overall, 

this turned out to be an excellent experience. My children enjoyed Toyofuta elementary school and will have fond 

memories of it. A variety of people helped us to communicate with the school. In particular Ms. Kameda and Ms. 

Onuki helped considerably, and we also had help from a variety of parents of other children at the school.  

Also important to the success of my visit was the housing provided by the ISSP. We stayed in the Kashiwa 

International Lodge, which is a series of furnished apartments available for visiting scientists. This Lodge is 

conveniently located close to the ISSP and places to shop. It is also of sufficient size for our family. The proximity to 

other families in the Lodge was very useful in many ways.   

In summary, the visiting scientist position at the ISSP provided me with a fruitful scientific collaboration and my 

family with an unforgettable and enjoyable experience. 
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Jianshi Zhou 

Texas Materials Institute, Mechanical Engineering,  

University of Texas at Austin, USA 
 

Near the end of my stay in the ISSP, I was asked to write an essay which can be anything but research. Nice 

examples of essays written by previous visiting professors make me feel I have nothing else to say about this new 

research institute filled with the sophisticated equipments and its beautiful surroundings. When thinking about  

leaving for United States, I have a lot to tell to all friendly people in the ISSP.  

As they come to this world, Japanese know God places them in a small island and leave them  with very limited 

resources and no oil. Perhaps, these make everyone here appreciate what they have and respect each other.   

It  was first time for me to contact with a government agent when I applied the resident card after arriving at 

Kashiwa campus. Talking with the agent is like a reunion with an old friend. Even so, I was told that the 

government agency here is blamed the most for not being polite enough in dealing with customers. My experience to 

extend my US passport before I left for Japan was not as pleasant as this. A lady receiving my case seems to have no 

function of smile.  

The public transportation system in Japan is very  impressive. It is so reliable that one can make a travel plan 

down to minutes. Anyone who has a driving experience in the bay area in United States knows that highway 880 

and 580 are like parking lots for the most time in a day, cars are burning gasoline for nothing. The BART ( the mass 

transportation system in the bay area ) system does not cover this far for some reason. I am thinking that  the 

desire for oil may not be so urgent if the money is used to build the transportation system in some highly populated 

area instead of spent on Iraq war.  

While waiting at Osaka train station, I was watching a guy cooking noodle in a small booth nearby. Some white 

hexagons are floating in a pot full with boiling water. Noodles are cooked by merging a net bowl inside the pot.  

Initially I thought those hexagons are some kind of food. I was told that the hexagons are used to cover most surface 

of boiling water, which prevents water from converting into steam. Keeping water boiling for a whole day heats up 

the small room in the booth and adds a huge load for a AC to take the heat out. By using this small trick, both 

heating and AC energy consumptions are reduced significantly. This zoom-in episode reflects how Japanese use some 

basic science in their daily life in order to do their part for curbing the global warming.  

I have poor capability to imagine what a modern society should look like. But, when you see metal detecting doors 

everywhere, when you hear the news of school shootings, shopping mall shootings before you forget the last one, 

when you deal with a government agent through a liquid-crystal monitor or through a small and deep window, 

something goes fundamentally wrong.   

I miss all food in Japan, vegetable tastes like vegetable, fruits are tasty and more colorful. But what I miss the 

most is a peaceful and responsible society in Japan.  
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13  9:25� 9:50  ��A�Ö����.tw]&�y�TvtÚ�¶G ESRë7 

B°5z{ ©�   ª3?@-ò¢]� 

14  9:50�10:15  He«�¬5.�ö��(��í&]&�y�T�t�� 5 

X�ó_¸Ë5cd Q¤ ®¦3Ü¯-�N�  

15 10:15�10:40  Pressure-Induced Magnetic Quantum Phase Transition and  

Magnetic Excitations in Gapped Spin System KCuCl3 �Q Ø/3ÜÝ-�         

10:40�11:00  ��320ò�           

�¢c©�   ª3?@-ò¢]�           

16 11:00�11:25  °ê��§&�xy\5twRS�xy�}~\9D �� ±¥3²³´-N�         

17 11:25�11:50  twÚ 5µ¶�/f·è¢ FeGa2S4�Fe2Ga2S55xy ¸� ¹º3Ü-JK
�         

18 11:50�12:15  �ö=@=�.��À±�»êJ5twRST9D ¼Þ   Ù3Ü-�Ý�         

19 12:15�12:40  twÚ�¢ dT KOs2O65«½áH ¼� j¯3ÜÝ-NÝ��         

12:40�13:25  ¾�d           

�¢c¿À ¥o3Ü-JK
�           

13:25�15:25 õ���]ÛÖ��           

1 Cu2O5 63Cu-NQR$�)twM\5��   �× ÁÂ3��-�� 

2 ��A�Ö����.tw]&$�)QK¢ó_   ÃÄ Å�3Ü�-JK
� 

3 Palm Cubic Anvil tw{vB°   �À ñÆ3Ü�-JK
�  

4 NiCrAlf|p SQUIDytwB°5z{�twÚ Ca2RuO45ÇÈ�¶K   �4 ÉÊ3ñ´-�� 

5 SrCu2(BO3)25twRS¶oT   ¥o  Ë3Ü�-JK
� 

6 Ï�Ë��öA.²�>�c»êJ K2V8O165|��}~\9D$!²)êM 

tw�$   Ì� pÍ3Ü�-JK
� 

7 Hg2Ru2O75twÚ}~\|�9D  �Ú  �3íe
�T1]�  

8 @=c��§&5¶o9D�tw�$   Î� ÏN3Ü�-JK
� 

9 Pr2Ir2O7$!²)���$5�wK�twÚnoÐÑë7   vÒ �®3Ü�-JK
� 

10 tw tuning$�)�J�5n�>Ó�5WDK   ×�  Ô3Ü�-JK
� 

11 vtÚ$!²)ýá;Û%&»êJ5|��}~\9D   vk lm334-�N� 

12 (TMTSF)2FSO35n¢TctwÚ$!²)n�ÕÖê   ×¾ ØØ3MÙ�-� 

13 ð	�xy\º5¯2KtÚ�f·è¢Tå   �Ü  ®3�ÛÜ-� 

14 β'. BEDSe-TTFÝ5 8GPa��vtÚJK   �¿ ®Þ3ßà-�� 

15 1/2áâÏ'�(Tãä. BEDTäTTFÝ5twÚÎ��nåntNK   �d  æ3ßà-�� 

16 ð	�xy\5twÚáå¶ê�ë7   �� çp3ßà-M�� 

17 �.@Ë�<]&�y�T Et2Me2Sb[Pd(dmit)2]25twÚ�¢ë7   v© èé3Üê-N� 

18 ò¢Ky\5twÚ¶K
�   �¼ ë½3Nê
� 

19 ì�²&AÖ��í\K0.4Co1.3Fe(CN)6u4.7H2O5W�T��6twÚÅ
�ë7 î¼ áï3ð×M�-NÝ� 

20 :?Ûr�ñ�(.n�z{áH�òfZ)�°ð	�xy\ 

beta-(meso-DMBEDT-TTF)2PF6 óQ �ô3Ü�-JK
� 

21 twRS�xy\(TMTTF)2SbF65¶GQnoÐÑë7   õó dÏ3Ü�-JK
� 

22 �xy�ö��(5twNK ¸© ÂN3J«	d� 

23 ¶oz{�K1Z)�xyáH5��vtÚNQRë7   �� ö½3-g-«·Ý�  

24 Ce2CuGe65vtÚnoÐÑ   Q´ o÷3øù-N� 

25 J�úû�tw�y�T�üJKzý   qþ��Ê3�©-N� 

26 Yb2Rh3Ga35�¢T9D �� Ép3×Þ-�� 

27 Pressure induced magnetic order of Yb2Pd2In1-xSnx à� ë�3-g-��]�  
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28 YbCo2Zn205vtwÚJK �� ®©3ßà-M�� 

29 Development of the method to measure thermal expansion under high pressure ¢� ��3-g-��]� 

 

15:25�15:35  ��310ò�           

                

�¢c�§ pÈ3¨-N�           

20 15:35�16:00  CeRhSi35twÚ5�?&×� º	 ©¯3J«	d�  

21 16:00�16:25  ��n¢=êfJ CeRhIn55tw���Tå�NQR$�)
�� 
´ \�3g-«·Ý� 

22 16:25�16:50  ÀU� CsCl.êfJ YbPd$!²)tw�$ \� º3s-N�         

23 16:50�17:15  YbCo2Zn20$!²)vtÚ�¢ë7 ¿À ¥o3Ü-JK��  

24 17:15�17:40  Ca2RuO45W��twRS�¢T9D Qd �Í3ñ-stJ��         

18:00�  ��g           

EF G EW H���������������

�¢cd� �f3-AÀ-�           

25  9:00� 9:25  vtwÚ¢��ë75cd £�   :3�¤-�         

26  9:25� 9:50  UIr$!²)twRS¯�T9D��xy51e �A¾ �3©-�         

27  9:50�10:15  �§�u�@:�ö(êfJ5vtÚJK
� À� Å½3�
st«·]�         

10:15�10:35  ��320ò�           

�¢c¼6 ij3g-��]�           

28 10:35�11:00  Ö���k|�í\5��twTå�d¿�%���Í ��   Ï3��-/N�         

29 11:00�11:25  1/2áâÏ'�(Tκä. BEDTäTTFÝ5twÚ��NK  Þ ºf3ß-N�         

30 11:25�11:50  !2�$ d� ef3-AÀ-�  

 

 

O-1 
X4YZ[����\]^MbarLM_`.��ab.cd 

 

¼6 ij3-g-M���¢LM
�]���� 

 

��5vtw�y�TJK
�5Pu8v*E�JNMg!5"�$Ftw�y�T�xy�¶oz{�|��}~\

9D��
�VW/��I(&#&�),N$�«¬5z{�8�btw5{v®�IY¹Y�ë7L5z{$���

;æV-#��m�'(),I'$ 10GPa ���)tw$!�&F�twÚ$#$Z)%�
�¹K5JK
�V�

I(&�),4
�g 8;5���tw��Ëq���*&��P�*&�)��JK
�5¹á�Kð*&9:5�

z$h�&kO*T�,"� 8���5&'5.*�ö÷�*T�� �g-��]���$!�&¹ä§�¨j �

)I'$v�tw���100GPa	 5JKë75¹áFö÷Z), 

 

 

O-2 
X4YZ[����\]^ 10GPae.QRf'L_����.cd 

 

��×�¢3-g-M���¢LM
�]���� 

 

twVJ�$!�(Z«4�$8��Y F�E�¢�)*5+,$����5 $�*&IY¹Y�JK5éêVv

�),^/5JN��tw51/�*&ef¡$kO*&NF�Pb)Tb$�J�F5�*&-�)%µ${;I(T

tw67��*&J�º5tÚ�$��\¡$ÂÃZ);�Vñ���),�Éæ 8 10 GPa�5tw$Y �5��

��.VvY)��F$�($ï�)®FPj #&�),2(2(5Í&�< 8����Ú 5úy$ð|��.

5twB°���� 8F%�Fð� �)�ö��(��í&]&�QR$��5�I�c¬/� ¸¹*()��
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tw5�
%µ�JKë7®50�$1b&#T,noÐÑ
2¶��¢3y
áå�¢��5®z{5��5§�

¨d$h�&��@Û�&�öAêfJ5ë�4è&ö÷Z),å�8 PrRu4P12$h�&noÐÑë7$úyZ)n�

�¢n¥«¬ ��Z);�$��J���u¶Gutw5�Ú noÐÑ��áå�¢�ë7*T $ �),6

60 K �Ú Èy\¡�noxyNK�,*&�T5VtwÚ |�¡$�%&�E,	
\$�) X �ó_¸Ë 2

Ï%T P �¢W�\d¿5é��å�	��¢$d'()��@d¿5FIÏ' �G7¯5twéê!�m�*&|�

�}~\9D5{¹	dV8N #T, 

 

[1] A. Miyake et al., to be published in Physica B (2007). 

[2] A. Miyake et al., Physica B, 378-380, 199 (2006). 

 

 

 

O-3 
g��hij6�hklm 

 

�Ú   �3íe
 CERC��v9 �¡�:» ;ô3íe
 CERC�Ü-�N
� 

 

 <é8ÔÕLMy=5¸Ë5Tbz{5�2(T 1-4-1 q�DIA .	Ì��íÛ@��í&B° [1]8�I'$>|�v

k'$�%&��yÌ��íÛ@��í&vtwB° [2]�*&Pê*�Ww5JK¸Ë$úyI()��$�%T,¹

ä�;5Ì��íÛ@��í&B°V��A�Ö����.B°5��?@�A�)tw�� 8��F easy $øBK

5v� $5('()B° �)�m�);�V #),½ú8�;5Ì��íÛ@��í&B°5q�ÛA��-�$

vÏZªE��CD!5�öE5B°�õF*���v�tw{v�����C10 GPa Q�${vtw�{�Z);�

 ��w���5�.ê����NMR ¸Ë��5��&G�5v�¸Ë$ïyZ)�5¶h5U0K z{�Pb&�

),;('5¹á$h�&F8���T�,�!�;5¸Ë8�H���'5��-Í&�<�IÞ�J�'5KL-M

Ü�Í&�<�=Û@¤�AMqgs�KJ �%&�), 

 

[1] J. Osugi et al.: Rev. Phys. Chem. Jpn. 34 (1964) 1.  

[2] N. Môri et al.: High Pressure Research 24 (2004) 225.  

 
å�CtwÚ$!²) PrRu4P12 5noÐÑ�áå�

¢5��|1K, 

 
å�CPrRu4P125��310 K��vtw3Nc2.2 GPa�

Oc17 GPa�Ú5 P �¢5é¯320 P$��*&,*

&�)�, 
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O-4 
 

nopqrist�6�hk[k.uv1h�t�.LMwxyz{ 
 

�¾ ��3��-M-M�>�LM
�L� 

 

 õ}.À�Û>E���í&]&8�c¬/�$��=�r<]&�twM\Q�|yZ);� �6tK5}�tw

�{vZ);�V�w ���6 10GPa 5twÚ 5JKë7��w�Z),½ú8;5tw]&�y�&�í�E�

5vtT$!²)�xy9D$¥Z)tw�$�N'Ï$Z);�� ¡�*& 10GPa �5twÚ 5í�E�5Rt

¢L$�)noÐÑë7��%T,í�E�5�xy9D$¥Z)tw�$8PS$�I(&�)V�T\M\�y�T

¶t¢L$�)%�5}E���m�'()ë7*Ï��I(&���, 

��$!�&UT$T<Z)�EhÏ5tw�V�*�4K Y 5WX��%T,�5 $��(5tw F 7K Y�

 �xy9D�v�)V�PS5��5���NZ�tw$¥Z)éê8\ëI(�Ï%T,*Ï*�xyáH$!²

)noÐÑ5[)\�8 5GPa �7��*&éê*&!��T7�51ä�,]*&�),YT V T$!�&8 9K Y

� �xy9DV\ëI(T, 

 

 

O-5 
 

10GPa|NMR/NQR.cd 
 

�� �È��× ÁÂ�×^ _���H   �3��-�N��¿4 `Í3Ü-JK
� 

º»��¢��Ú   �3íe
 CERC��v9 �¡�:» ;ô3íe
 CERC�Ü-� 

 

 ���twÚ 5ab�)JN¹¦VW/{ÄI(�tw��Ëq���*&Dú�JN�5ë7V��2(&�),

NMR/NQR $h�&8���A�Ö����]&�y�T 3-4GPa Q�Y 5ë78a(¯bêI(hh�)���)

V��(��5twÚ 5ë7��)��Y_Y_¯b¡$��2(&�)�8����,½ú8�;5áâ�czZ)

ªE�õ}.À�Û>E���í&]&[1]��.Ì��íÛ@��í&]&�y�& 10GPa Q�Y 5 NMR/NQR ë

7$§�¨j �),;(Y $õ}.À�Û>E���í&]&�y�& Cu2O 5 63Cu B5ød�ú%&�6

10GPa  5ød5�:$F�e*&�)V�c¬/�5{6V�)5F÷¸ �),;5Tb�¹ä�.Ì��íÛ@

��í&]&�y�&���ñ�c¬/��Äf*�vtÚ 5ød�:$©²&
�z{���%&�),"� 8�

;('5
�5./�ö÷Z)��F$���A�Ö����]&�y�T¸Ë$!�&�Ey�'(&�)Q\5tw

M\5ÂÃ� Cu2O5 63Cu-NQR ��%T5 [2]��5 $$h�&Fö÷Z)G7 �), 

 

[1] H. Fukazawa et al.: Rev. Sci. Instrum. 78 (2007) 015106-1-4.  

[2] H. Fukazawa et al.: submitted to J. Phys. Soc. Jpn.   

 

 

O-6  
 

βäNa0.33V2O5.'L�� �10GPa|'LNMRab� 
 

�� p�3�ÛÜ-M-M�NM
�L� 

 

 ²�>�cuÀ=�EβäNa0.33V2O5 8�²�>�c»êJ éb&�xyV{ÄI(T= �),;5�xy8�n

�z{T�tw g{*T:�6 8GPa�9K  :¹Z);��Ï'�n�h'i�M÷�*T�xy{¹	d5�wK

V¸jI(��5vtJK$abVST(&�),NMR �y�&�;5=5vtJK$h�&
�Z)Tb$8�

10GPa �vt NMR ë7Vñ���),*Ï*�D!5 NMR ë7 yI(&#T��A�uÖ����u]&5t

w��86 3.5GPa ����T�tw]&�y�T NMR®5z{V�Y(&�T,kTÊ5Í&�<8��� 6

10GPa 5tw�{vI`);�V�w�õ}.À�Û>E�u��í&u]&�y�Tvt NMR ¸Ë5®z{�P



 13

b�W��c¬/��6 1mmlm6 1mm¢	� �6 8GPa5twÚ 5 NMR¸Ë$�e*T,¹ä�;5tw]&

�y�&�βäNa0.33V2O55��ätwTå5ÄÀ� ¸*Tvt NMR ¸Ë�Pb&�),Å�¶K9D��� Na 5z

{nz{9D��5twéê��öAÖ�A5tw�$��5¸Ë $$h�&��Z),4
�8��Ú�ll�íe


	5
�Í&�<!����oßp�Ü-JK
	5Í&�<�5KJ
� �), 

 

 

O-7 
 

4}~L|b����NMRlm.uv1LMwxyz{� 14-24-41��.�� 
 

�� �m3�L-M-M�È�u67M
�L� 

 

 7��Uq$�� ��A�Ö����.tw]&$U�ot�5tw����¶GÚ V�Z);�5 #) NMR

y���éö���A�p1*T,NiCrAl �y�Ttw]& U�ot�Eq�Z);�$�e*�*ÏF�Ö��

���ò8�|y�w �);�VN'Ï$�%T,tw8�&í�r\L� Cu2O5BR��KsL$�)J)�ë$

���;�*&����tw51e�hY���$¥Z)tw��
���$¥Z)tdU��5«·�ë��%T[1, 2], 

;5B°�y�&�3.8�otÚ u¢è¢v»êJ Sr12 Ca2Cu24 O415 NMRë7��%T,;5u¢è¢v»êJ8

´�otÏ'�xyV:¹*�U�otV�Stw �),tÏ' 3.8�otY 5w¥�5ë7Ï'����¨�Û

<8twV���F$+,Z);�VN'Ï$�%T,D!u¢è¢5�9¥$Ï�&��V��I(��xy5{¹	

d$�)�NOGHI(&#TV�tÏ'Z $Ï�&��V1ä*�twV���F$F**G�áHV��E&á

H ¸¹Z)�m�(n�ë7 $8xy�E8NI(),<38��xyáH 5w¥��Ö�A5 $Fö÷Z), 

 

[1] N. Fujiwara, et. al., Rev. Sci. Instrum. 78 (2007) 073905 

[2] ���m�V T\JN �øG7  

 

 
O-8 
 

f���.'L�<�* 
 

©d �¯3?@-�N� 

  

�§�/z�ð©r��n¢=}J� 8��§�/z5 4f n¢V�5JK$���"#�$TZ;�VW�,/!

{äKV�� 4f n¢Vxyn¢�5|��m�&�ò¡$Î{ä��);� �Dú�ab��JK5{¹$h�V)

�m�'(),½ú8��WE5 Ce�Yb êfJ$h�& ì\Mxy�5ë7��%T�;æ�4f n¢5{äuÎ{

äK�ÅÆ*TNt¡�}S��@�Ä�_*��5�§&¨�V;('J�5|��§&¨���Ç¡$�%���Í

*&�);��Ä�_*T[1],¯U�J¯5J�$tw�V�Z);� 4f n¢5{äK
|�5�f��:��;�

Í*&\Mxy�5ë7���n�4f n¢5×@=�|�n¢áH$1*&I'$WE5��V.Y)�£Å #),

;; 8��½úV�%&�) Yb, YbAl2 5vtÚ$!²) ìò\¸Ë5 $[2]�ö÷*T�,��(5J� Ft

w~��K$ Yb 5Ã/V 3 Ã$�±E�Z�2Ê f n¢5{äKV~*&�E$h(&�f n¢�p�	5|��§&

¨�V+,*&�ED¢VNÄ$��'(&�), 

 

[1] H. Okamura et al., JPSJ 76 (2007) 023703. 

[2] H. Okamura et al., JPSJ 76 (2007) Suppl. 9. 
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O-9 
 

'L_�<���*���^ LiV2O4.LM`wx��^�D����.�� 
 

0� N¡3?@-�>�� 

 

AB2X4. ÊI()��§&êfJ LiV2O48�d n¢= éb&��n¢¡�[)\��Z);�V{ÄI(�/,

��|�xy�,Z��§&»êJ�*&� I(&�),4J�$!²)��n¢áH8�JK$��Z)n¢V 3d

n¢ �)Tb f n¢= 5���$$«±�T�]�8ç�)�m�'(���§&d¿5��M¡�Ë�AØ�A�

��\*��Fðb��5S��FNZ);�VÎ$����),YT�tw�$$h�&F
�I(&!��7 GPa

��5vt��Ú }~\êZ);�VnoÐÑë7Ï'�'(&�),4
�8����tw5�Ëq���é�T 

ìÅ
ë7������ 5��n¢áHÏ'twÚ 5}~\áH$éêZ)PQ��F\ëZ);�� ¡�*T,

J ì��z\Å
¸Ë8 SPring-8 BL43IR 5	
\!��¸Ë�\��y�!;�%T,tw8�ö��(��í

&]&�DAC	�y�&{vI`����é<=�À$]ÛA*T DAC �5a �c¬$¥*� ìVWX�y�& 6�

300 K5��?@ �t�20 GPa5twÚ 5Å
ë7�!;�%T, 

noÐÑ }~\º5éêV¹(:Z 7 GPa�:Ï'Å
�$FéêVÄ'(�9 GPa�� 8-#EÅ
�V+,

*T}~\�,ZáH$�),�5Á�Q ì��@!���§&¨��5�)J ì��@V\Mxy�$:¹*��

(�(noÐÑ5��éê d'()Nt$¥ïZ);�����twTåÏ'FN*T,;('�F�$ ìò\ë7

Ï'ÄTtwÚ 5 LiV2O45n¢áH5éê�8NZ), 

 

 

O-10 
 

LM_��1��ab�.uv1����� YbAgGe.LMwx�~�� 
 

£¤ ¥¦3ñ->�]���f l¯3ñ-�stJ����� �¯3��-ïJ� 

�f   N3Ü¯-�N��v� Ù�3ñ-�stJ�� 

  

½ú8;(Y Ce 
 Yb �ð©��n¢=êfJ5¶o�¢��*�� :¹Z)Î�?&×Q\¡45
Nç�t

wRS¶oz{5
�5Tb�2 GPa��5tw�1 K�Ú5���10 TY 5�¶GÚ 5�¢�¶êë7L5z{

��%&#T,4"� 8��('5z{5¹á�ö÷*���n¢= YbAgGe 5ë7ë�,*&��('5UL59

:5��$h�&kO*T�, 

twÚ�¢ë7$8áåL¢���À�Û>E���í&]&�¨df2`TB°��T$z{*T,����^�

���tw5ÏÏ'��«�%ÛA5~$§�Y²);� �vtÚ FtÚ�J�ë7%� �¢�ë7 #T,�

(�y�&��n¢=Å�¶K\ YbAgGe5�¢� 3.2 GPaY ë7*T,�5¶o9D��8 1.6 GPa5 0.9 KÏ'

3.2 GPa5 1.7 KY å��Z)V[1]�¶o��A=��Ï'ÄîF%T����8 1.6GPa�� a�j�éê*��,

;5;�8�9D��5å��V���$5g{ 8�E Yb ö��51)µr�qè¢5¶o�Ë�AØ�Ö��5�

ò¡w¥ �);��,]Z), 

 2 GPa��5twÚ�0.3 KY 5���Ú 5¶êë75Tb�NiCrAlf|� Cu-Bef|�¨df2`T�.¶ý

qtw]&�Ì��Ö���]&�y�T��Ë±�L[2]$�)¶êë7B°$¨d�j_,;(Y 5�vtw8 2 

GPa  �),YbAgGe 5¶ê�ë7*�4.5 T Y� Ä'()q�¶K¡�¶ê5~-V 1 GPa �� ��¶G�$Ö

�AZ);�V2Ï%T,YT�4 T���1 K�Ú �T�¶oTV:¹Z);�V2Ï%T, 

 

[1] K. Umeo, et al.: Physica B 359-361 (2005) 130. 

[2] T. Sakakibara, et al.: JJAP. 33 (1994) 5067. 
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O-11 
BiNiO3.LMwx��8����� 

 

Ü   pm3�-ê
� 

  

BiNiO3 8√2a×√2a×2a 5�;ÛA]&�Sh�f��5�=À�röA �)�å�	,��öA�)í�E�ö��

V 3+� 5+$n�ÕÖê*&!��»êáH8 Bi3+0.5Bi5+0.5Ni2+O3�Ni2+�ÅÆ*&�S=1 �ShÅ�¶K}~\ �),

;5J�$!�&8�4GPa ��$�tZ);� |�êVS;),}~\�|�9D5qr;Ec�*&�1C�t$

�%& Bi3++Bi5+5n�ÕÖêV�²)�2CBi5+Ï' Ni2+º5n�D5VS;��;Û%&V´Ã$�)Tb$|�êV

!;)�5�m�Vm�'(),�Ê'VS;%&�)5Ï��£Z)Tb�ö¨�� RAL ISIS 5í�cËö�

PEARL �twÚ5�3QK¢ó_¸Ë�%T,%µê*Td¿�Ëq��Ï'ÄîF%T Bond-Valence Sum�å�

$,Z,tT 8´Ã�ÐÃ$ÕÖê*&�T Bi 5Ã/VvtT 8´$����($�%& Ni V�ÃÏ'´Ãº

�»êI(T;�VòÏ),hY��BiNiO3 5twRS}~\�|�9D8�A �öAÏ' B �öAº5n�D5$

�%&S;);�VN'Ï$�%T, 

 
 
 
O-12 

'L_���ab.uv 
 

 �§ pÈ3¨Õ-N� 

 

 ¢nw�TEP���ªÛ@e/	8�noÐÑ
�¢�T>¡�1e$�)�����e/ �)V�ë75�_I


FI$y�)A��NOV������Y�¯b¡ 8���X2(),*Ï*����¢n«¬5úû
�T1n¢=

 5-#�¢nNK$� VÒY%&�),½ú8���Ï'��uv���
�¶GQ$��&�vtÚ 5¢nwë

7��%&#T5 �(���Z), 

 ¯b¡$¢nwë78��åLÏáåL ë7Z);�$�)�X2()V�½ú8rÖ���^����ÍL}��

�!>5UL�z{*��($��D!5UL��Fv%��ë7V�w$�%T,noÐÑ
Ï�&�$5nåu¶G

Å9�JD$�¢å5Å9$�� ò�Snw�§�¡#%���è&�)�m�)�òÏ�
Z�,s$¢n¥5Sn

w¢p�*&!E��¢�£$q*TSnw0��(�(ë7Z);� �c¬5¢nw�Bb);�V #),YT�

nåt¢�y0Z);� ¢�£)$nå�V�*�noÐÑFJ)ë7Z);�V�w �), 

 �5ë7ë�*&�PC?1.25GPa  Ã/9D�S;Z YbMn2Ge2�ö÷Z),[1,2];5= 8�t Yb ö��V

|f�¢ÃáH$���¶K8Mn�5áâT¤1y$�%&Nt±²'(�AFM I T�163K<TN1<?400K	� AFM II

T�TN2<163K	5�h5Å�¶Kz{�,Z,vtÚ 8�1.25GPa  Yb Va( 3 Ã��)Ã/9D�,*��($�

5

4

3

2

B
V

S

86420

Pressure (GPa)

Bi2

Bi1

Ni

å� ñ�(²Ø���c5tw|1Kå� BiNiO35 �d¿ 
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�¶oáHFéê*&�),�(�¢nw d)��Ã/9D�: -#E��|1Véê*�TN2  -#E_(¥V%

&�TéêV��� 5-#���@d¿5��$¦d¿�*&Ä�&�),Ã/9D�:5 TN2 5éê8noÐÑ 

8\ë #��¢nw \ëI(T9D��8�2¶�ë7 5�($��¯§�d`&�),./84"� ö÷Z), 

 

[1] T. Fujiwara et al.: Acta Phys. Pol. B 34 (2003) 1541. 

[2] T. Fujiwara et al.: J. Magn. Magn. Matter 272-276 (2004) 599. 

 

 

O-13 
��8�:r� �pLM[kA��P'L_¡�¢ ESRablm.uv 

 

  ©�   ª3?@-Mò¢�¨A�ö���
�]���� 

 

 tw8���
¶G��'j J�5áH�éêI`)����Ëq��� �),�; ½ú8�tw����*�

�Ëq�����¶G ESR ë7$Y�Z) ¡ ��¶G ESR y5©P.��A�Ö����tw]&5z{�ZZ

b&#T[1],;5tw]&5Nt8�NiCrAl f|�]&4\$ú�hh�n¶�5©P��w$Z)Tb��A�
<

ËÍ$>&�;�
���ö��úy*&�)*$�),¹ä;5tw]& 1.1GPa 5tw5{v$�e*&�)[1],

YT�NiSnCl6�6H2O �y�&�ESR $�)tw�pL�z{*T[1],4"� 8�;5��$½úVz{*TvtÚ

�¶G ESR ë7Ö��c�ö÷Z)��F$�;5ë7Ö��c�y�&!;�%T����öE�= KCuCl3$!²

)���¨�Û<5tw|1K5ë7 $$h�&Fö÷Z),�!�4
�8�ª¼«l�?@-	��nop�Ü-J

K
	��QØ/�ÜÝ-	�5KJ
� �), 

 

[1] T. Sakurai et al., Rev. Sci. Instrum. 78 (2007) 065107. 

 

 

O-14 
 

He£�¤�p �¥¦�§6�hk[kA��PQL¨e`. X©ª«¬C.® 
 

 Q¤ ®¦3Ü¯-M -M�NM
�L� 

  

4
�g5&'$�)��$���5vtÚ5¸Ë®5{�8v*�,;5�Ï X �ó_¸ËF��ö��(

��í&]&�DAC	�y��EhÏ5Í&�<$���2(&�), *Ï*�V' DAC 8�¬qtwV 100GPa �8

)Ï$A�)KwV�)È��JK ����%&�) 1GPa, 10GPa ��%TtwÚ 5tw{;8� ]&!5¢

Ú5Z®5Tb$c¬�5twV����F$-#Eéê*&*Y�&*�,;5Tb��Y�WE5
�V�2(&�

��5V¹á �),�; ½ú8�rbÃ5tw�6 10GPa �Ú�tw%� 0.1GPa �Ú	u���10?300K	 5�

DAC�y�T X�¯°¸Ë�>Ó$��;�}� ¡�*
��6bT, 

�; �1. tw{;$y�) He «�t5>5ê,2. twE�r��*& NaCl 5è¢7/5|y,��%T,�5 

$����utwÚ 5 X �¯°¸ËV>5ê #�IY¹Y�5�Ú 5ë7V��¡�G$��)��$�%T,

N$ët$ NaCl 5è¢7/�y�T;� �;(Y ìå �%T&í�r\L� X �¯°¸Ë5¨f`$�ª`±

$ëtV��)_² �E�0.1 GPa5tw%�V:ò$('();�F2Ï%T, 
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O-15 
 

Pressure-Induced Magnetic Quantum Phase Transition and 
Magnetic Excitations in Gapped Spin System KCuCl3 

 

Hidekazu Tanaka 

3Department of Physics, Tokyo Institute of Technology� 

  

Magnetization and neutron elastic scattering measurements under a hydrostatic pressure were performed on 

KCuCl3, which is a three-dimensionally coupled spin dimer system with a gapped ground state. The gap decreases 

with applied pressure. The pressure dependence of the gap was obtained. A quantum phase transition (QPT) from a 

gapped state to an antiferromagnetic (AF) state occurs at Pc = 8.2 kbar. For P > Pc, magnetic Bragg reflections were 

observed at reciprocal lattice points equivalent to those for the lowest magnetic excitation at zero pressure. This 

confirms that the spin gap decreases and closes under applied pressure. The ground state for P > Pc can be described 

by the coherent superposition of the singlet |0,0� and two triplet components |1,±1�. To investigate the pressure 

effect on magnetic excitations, we also carried out neutron inelastic scattering experiments at 4.7 and 6.4 kbar using 

a newly designed cylindrical high-pressure clamp cell. A well-defined single excitation mode is observed. The 

dispersion relations along four different Q directions were obtained. The softening of the excitation mode due to the 

applied pressure is clearly observed. Using the random phase approximation, we have analyzed the dispersion. From 

the analysis of both magnetic susceptibility data and dispersion relations, it was found that an intradimer 

interaction decreases with increasing pressure, while sum of interdimer interactions increases. These pressure 

dependences of the exchange interactions give rise to reduction in spin gap and the pressure-induced QPT from a 

gapped ground state to an AF state in KCuCl3. 

 

 

O-16 
 

¯���°kyz{�.LMwxyz{±²�³³� 
 

 �� ±¥3²³´-N� 

  

AB2X4�X:r&�¤�	 ÊI()r&�¤�ö(��§&8�¶K
noxy$!�&Dú�JK�,Z,T��n

CuRh2S4 
 CuRh2Se4V�xy\�Tc 8�(�( 4.7²3.5 K	 �)5$¥*�CuIr2S48|�}~\9D�TMI = 226 

K	�S;Z,è¢7/8�CuRh2Se4�è¢7/ a = 10.269 �	�CuIr2S4�a = 9.844 �	�CuRh2S4 �a = 9.787 �	5³$

�IE���;5³{ êM¡twV�E�%&�)�Ä�`)C;��%TÆÇ ½ú8;5=5tw�$$ab�S

Ê�
���%&�),CuRh2S45twÚnoÐÑ� ρ 5��|1K�å��$,Z,tw?@ P < 5.0 GPa 8�x

y9D�,ZV�P > 6.0 GPa 8�xy9DV´µ*�ρ 5��|1KF}~\¡��),hY�twRS�xy}~

\9DVS#&�),å��$ CuRh2Se4 5twÚnoÐÑ��,Z,CuRh2S4 5��$twV�$�)noÐÑ�5

~-VÄ'()V�8GPaY 5tw?@ 8twRS�xy}~\9D8S#&���,{Ê 8 CuRh2(S0.8Se0.2)45

twÚnoÐÑ�ë75 $Fa`&��Z), 

 

 
 

 

 

 

 

 

 

 

å�1 CuRh2S45twÚnoÐÑ�           å�2 CuRh2S45twÚnoÐÑ� 
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O-17 
 

�������	
������������ ������������

 

¸� ¹º A�¶d ®Â B�C� Ê· AB�¿4 �÷ A�Q  ̧  � A�¿À ¥o A��n op A 

3Ü-JK
 A��-N� B� 

 

r&�¤�ö(êfJ FeGa2S4, Fe2Ga2S5 8�S=2�Fe2+	5µ¶�/f·è¢�ShÅ�¶K\ �),FeGa2S4

�trigonal d¿	8�Fe2+V¶�/f·è¢���*���Y ¢)*z{�,I�$ 18 K  ���¹ Z),¯U�

Fe2+V¶ºîý*Td¿ �) Fe2Ga2S5�rhombohedral d¿	5Gf���FT¤1y����FT¤1y5UV��,

;5Tb�¶K�m�)� ð��è¢8�Ë�AØ�Ö��5��R»è¢Ï'�)';rcè¢��)�m�'(),

�($¥ï*&�;5J�8�¶ê��¢$�� 113K $Å�¶K9D�,Z;�V2Ï%&�),FeGa2S4�

Fe2Ga2S58K$t }~\ �),½ú8�;('5�Ë�AØ�Ö����� S=2 5¶�/f·è¢�Sh=$!

�&�|�ê� ¸*&vt¸Ë��%T,FeGa2S4 8�t
����$��noÐÑ8+,*T,¯U�Fe2Ga2S5 8

��Y� 8�t$��ÐÑ8+,Z)V��� 8¯9*&��t�K$}~\êZ);�V\ëI(T,;5noÐ

ÑÏ'ÄîF'(T FeGa2S4 � Fe2Ga2S5 5�§&¨�¨�Û<�å�l¼	8��(�( 0.12�0.005 eV ��%T,

FeGa2S4 8tw�K$a�$n�¨�Û<V+,*��� 8 12GPa Q ¨�Û<V½()�m�'(),¯U

Fe2Ga2S58��(�8¾$¨�Û<VzE[)\��Ä`|�êZ)¿08Ä'(�Ï%T, 

 

 

O-18 
 

��´j´6p¦rqµ�¶��.LMwx�³� 
 

¼Þ   Ù A�ÀÁ Â· B�Ã� $m A��Þë¶� C� 

�Ú   � D�º»��¢ D�v9 �¡ D,E�:» ;ô A,D,F 

 3Ü-Ý A�©×-N B�Ü¯-|
 C�íe
 CERCD�Ü-��� E�ERATO-MFF� 

 

�ö=@=�.��À±�»êJ�R2Mo2O7, R = Nd-Lu, Y	8�Nt¡�è¢=$Ó!Z)����Ë�AØ�Ö��

��§�ö��Èl5Ä�$�)²�(�5éê$����¶K|�Ï'���ÍË�}~\º�éêZ)Î$Æ��

�ÛA9D= �)[1],½ú8;5=5twÚ 5[\]�NFZ)TbtÚ |��¶K\ �) Nd2Mo2O7 Ï'

J�E���ÍË�}~\ �) Dy2Mo2O7Y 5�c¬ vtwÚ5ÐÑ��¶ê��ë7*T, 

R2Mo2O7 $!²)tw�$5-#�Nt8�tw�Ëq��V�§�ö��Èl5Ä�$�)êMtw�Ëq���

�%�&Z)�=À�röAE�«�»êJ[2]���8-#Eç�)���;� �),t �¶K|� �)

Sm2Mo2O7, Nd2Mo2O7  8�tw~���F$�¶K9D��VÚV%&�#����ÍË�¡�¶K�,Z��$�

),I'$vtwÚ 8���ÍË�¡�9DF´µ*&*Y��¶K|�áHº�9DZ);�VòÏ%T,t 

���ÍË�}~\ �) Gd2Mo2O7 FvtÚ 8���ÍË�9DV´µ*¶K|�áH$9DZ), 

;('5T9D8t 5|��}~\9D*$��a���twÚ S;���¶K|�T����ÍË�}~\T�

¶K|�TVÒY%TW���*���*&�);�V2Ï%T, 

 

[1] T. Katsufuji, et al., Phys. Rev. Lett. 84, 1998 (2000). 

[2] H. Y. Hwang, et al., Phys. Rev. B 52, 15046 (1995). 

 



 19

O-19 
 

LM_��`®P KOs2O6.·¸d¹ 
 

¼� j¯ A,B,C�Bernard SalceB�Jacques FlouquetB�×Å ö¯ C�Æ¼ F¶ C 

3ÜÝ-NÝ A�CEAÍ&��À& B�Ü-JK
 C� 

 

 u��.�ö=@=�»êJ�xy\ AOs2O6�A=Cs�Rb�K	8 OsO6 
�\51)��¡-#�Ç5Q$�&r�

|�ö�� A V1äZ);�$�5d¿¡�Nt�FÊ��5d¿Ï'�&r�|�ö��$�)ËÛA��ÍV��

$!�&FÈ)���Nç�K��Fh,I'$;5ËÛA��Í8551äVn¢�è¢T¤1y�m*&�� 5N

ç�n¢áH�¸¹I`&�);�V£ÅI(�WE5
�U$��abVST(%w¡$
�V�I(&�),;5N

t8�&r�|�ö��V K5Gf$Vv��),¸Á�KOs2O6 8�� Î$-#�è¢�¢VÄ'(�I'$�

xy9D���Tc=9.6 K	�8É$d¿Ó!�X2()ç���9DV Tp=7.5 K $Ä'(),;59D�� Tp8¶G

$¥*&Î$Êý �);�VòÏ%&�)V�5./8�EòÏ%&���,Ë$ Tp 5S�Vd¿$Ó!Z)�m

�)��-#�tw|1KV£ÅI()Tb�5./��ª)� twÚ 5JKë7V#2b&�� �)�m�'(

),�; ½ú8�ö��(��í&]&�ú��KOs2O65�¢� 12 GPa Y 5twÚ ë7*�Tc!�� Tp5

twéê��ªT,ë7$8áåL�y�twM\�*& Ar�y�T, 

 �5 $�t 8 Tc �¢$NÄ�çVÄ'(T,¯U�Tp 8V5�� Ä'()���NÄ���@d¿ 

8�EÖ�&��á5çVÄ'(T,tw�Ï²)� Tc�5F58�(a�éê*��F55 Tc 5çVÀ=�(

$��J)$ Tp 8NÄ�ç8Ä'(�E�%T,;5;�8 Tp 5çVtw$Î$Ùý �);��,]*&

�),YT 1.6 GPa��5tw�� Tc 5çV��Ö��<$�)÷�m�)���t�� Tc 5çVÀ=�

($Ä�)58 Tc� Tp5�h5çV��%&�);�$S�*&�)�wKV�),I'$tw�~�I`&ÌE�

Tc8Íú$�Ú* 5 GPa Y� åæ$+,u´µZ),;5 TcVåæ$éêZ)�� 5¸Ë $�./$�ª)�

Tc ��F���$�I�çVÄ'();�VòÏ%T,;5���5ç5S�8Y_N'Ï 8��V��xyV

¯�9D¡$´µ*&�);���E1e*&�)�wKV�), 

 

 

O-20 
 

CeRhSi3.LM_.º»k¼½ 
 

º	 ©¯�×Þ ÅØ�¿4 `Í�Î~ Pp3J«	d� 

9d ÁÞ�ð9 �F3Ü¯-��]� 

ÏÐ ÅÑ3?@-N� 

  

 �d¿$Å9¥�K�ST����n¢= CeRhSi3 8�t 8�� Å�¶K�,ZV��t$��¶KV´µ

Z),YT��tÚ �xy�,Z[1],����¶G Bc28-#�çUK�,*�Bc25v� c2U0 8�6 1 K5�

��xy9D��$FÏÏ2'��30 T��ç$v� Bc2�0	V\ëI()[2],30 kbarY 5vtwÚ c2U05

dHvA ë7��%T�;æ[3]��?&×�5-#�Ö�AV¶KuÎ¶K9Dtw�YT� ÑÒ¡$\ëI(�¶K

áH F Ce 4fn¢8ÇÈ*&�)�X2(),dHvA[58�xyáH F�EÄ��[5��5¶G|1K�FIZ

)���;$8�xy¨�Û<5Z®VÄ'(�Ï%T, 

 

[1] N. Kimura et al., PRL 95, 247004 (2005). 

[2] N. Kimura et al., PRL 98, 197001 (2007). 

[3] T. Terashima et al., PRB 76, 054506 (2007). 
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O-21 
 

������¾� CeRhIn5.LM¿R)�ÀÁNQR��^��Â 
 


´ \�3g-«·Ý� 

  

��n¢=êfJ CeRhIn58�t 8Å�¶K�TN = 3.8 K	�,ZV�6 1.5GPa ��5vtÚ �xyV{¹Z

);�VòÏ%&�),��n¢=�xy$1Z)
� 8�Å�¶K��xy51e�FNZ)Tb$�Å�¶KV�

Ï$*&�xy$D�*&�E5ÏVabST()�;æ �),;(Y 5
�Ï'8�;5J� 8Å�¶KV�x

yT�F*T�;æ ¯�T9D¡$´µ*&�)5 8��Ï���I(&�)V��¢��	�;5Å�¶K¶o��

*��5[)\��pÄ$Ä�b)Tb$ NQR ë7�cdT,9ó5{Ê 8�NQR ë7Ï'('(T¶o��*�

�5./�Tå�ö÷Z), 

twB°8��A�Ö����.vt]&�y�&�),9ó5ë7 8�NQR ��@A&5FIÏ'!��5tw

òÒ�ÄîF%&!���(�F�$¶o��*��5 TN5twéê�Bb);�V #�6 2.1GPa  Å�¶KV´

µZ);��N'Ï$Z);�V #T,ÓEª#;�8�;5Å�¶KT9D�V�xy(�c�~ 2 K at 2GPa	$Ô

��j �);� ���;5;�Ï' CeRhIn5$8R���*�¶KT�Å�¶KT�K1T�Å�¶KÕ�xy	�

�xyT	V1ä*&�)�m�'(), 

 

 

O-22 
 

Ã�Ä CsClp�¾� YbPd�\]^LMÅÆ 
 

\� º�×� �¶�¥� ®�3s-�N� 

 

YbPd8ÀU� CsCl.d¿�FÊ�«·JK5ë7Ï' T= 0.6, 2.0, 105, 125 K T9D�,ZJ��*&��I(

&�T[1],170Yb q�²����$5ë7[2]Ï'�2.0K 8¶o9D$�)F5�I(&�)V��(�ì5T9D5

	d8N'Ï$�%&���,YT���$!²)¶GQq�²����$5ë7[2]$�%&�Yb 8¶K¡�F5�Î

¶K¡�F5Va(�Ö� 1äZ)���I(&�), �M¡$ Yb 8��öA �)5 ��h5ç�)¶K�F

h Yb VK1Z);�8ab��,9ó�½ú8�;5Î¶K¡� Yb 8�Ã�4f14	��5Ã/áH$�%&{¹*&�

)F5�GH*�tw$�)´Ã�4f13	U0º5Ö�A��($���*�T5{¹�£Å*&�twÚ5!²)noÐ

Ñ�ë7*T,ë78¹äP�Q 1.6GPa Y ë7VPj �),;(Y 5ë75 $��t��F$ 105, 125K

5T9D8åæ$��ºÖ�A*�1.6GPa $!�&�20K �Ú$Y ÚV%T,¯U�2.0K 5¶o9D$T<Z)ç

8 3.0K Y�$\ëI(��t��F$��Vv$�%&�E,¶oz{V×7ê*&�);��,*&�)F5�m

�'(),Ø$�t��F$����5noÐÑV��*&�E;�Ï'�Î¶K¡� Yb V¶K¡�U0ºÖ�A*�

Ã/h'iV-#E�%&�)�wK�,]*&�), 

 

[1] R. Pott et al., PRL 54 (1985) 481    

[2] P. Bonville et al., PRL 57 (1986) 2733 

 

 

O-23 
 

������Ç YbCo2Zn20�\]^'L_��ab�

 

¿À ¥o��� ®© A��§ pÈ B�£�   : C��� Ép D��Ù ±Â A�Úó   P A��n op 

3Ü-JK
�ßà-�NÝ A�¨Õ-N B��¤-�Ý C�×Þ-�NÝ D� 

  

���ÀU�5 �d¿�Sh¯Ñ5J�Û YbT2Zn20 �T = Fe, Co, Ru, Rh, Os, Ir	$!�&��� ��n¢áH�

,Z;�V��I(T,t$!²)¶ê�5��|18 Yb3+ áH$�)Ì���u�ö�¦$D�V���$!�&
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¶oz{8,I��,��(5J�$!�&Fn¢�¢e/8Î$-#�0�,*�N$ YbCo2Zn20 $!�&8/

J/mole K2 ��$FqZ),½ú8 YbCo2Zn20 5JK$K *�a �c¬5à�!��vtÚJKë7$§�¨j 

#T,ab��;�$��5½ú5
� $$�(n�6 1 GPa 5vt�$!�&¶oz{T51ä�,]Z)¸Ë 

$V('(&�),4"� 8�vtÚ�¢ë7$1Z)¸Ë $�PS$�2(TnoÐÑu¶êë7 $�ö÷*�

YbCo2Zn205��$!²)n¢áH$h�&kOZ), 

 

 

O-24 
Ca2RuO4.ÈÉÊLMwxË��³� 

 

 

Qd �Í3ñ´-MstJ�LM
�L� 

 

�T1n¢=J���tZ);�  ab�)ü�¢¹¦V{ÄI(&�),�Ï F Ru »êJ 8�ÛA5|��

}~\9D�çU¡³-¶oÐÑ�$�ÇÈn¢¶K��ÌÜ:Û@�xy��W���ü�¢¹¦V¹(),YT�;

5=5JN�NFZ)Tb$��¢����ÌÜ:Û@�xy�E&:²�(�ÛA9D���z{�ÇÈn¢�¶KN

O��5�T1n¢=Nð5��+,Vm�'(&�), 

½ú8�Å�¶K�«½áH$Sh Mott}~\ Ca2RuO4��t* Sr2RuO4�J� p��xy�:¹I`);�� 

¸*&�),¹äY $ Ca2RuO4 5twTåÏ'*%T;�8[1,2]�Ý2�Ï 0.5GPa  Å�¶K�«½áH�Z)

�ÛA}~\Ï'�¶K�«½áH�Z)��/|�º9DZ),�¹ä���/|� �¶KV:¹Z)Þ¯5= �

)	ß¶êPQÏ'�¶K5ÇÈ�Ëq��
çUK�Ëq���B7*T,�5 $�twRS�¶KV MnSi �JQ

�5ÇÈ�¶K �d n¢=�¶K\ 8�$d)a�-#�çUK�Shà1~2GPa 5tw?@ ¶od¿5¶Géê

$1e*&çU¡³-¶oÐÑ�N$ 10T  80%F5p5³-�¶oÐÑV¹(),á�¶K9D��86 5GPa  �

v5 25K��%T��+,*�6 8GPa ´µ����,Z, 

;5= twRSI()�ü�¢¹¦VW� �);�8�n¢áH��?&×�	5��/K�1eZ)�m�'()

V�;(�N'Ï$*�I'$ab�)¹¦�úûZ)$8v��xy �%T����çU¡tw¸Ë[3]Vð� �

æ�, 

 

[1] F. Nakamura, et. al., Phys. Review B 65 (2002) 220402(R). 

[2] F. Nakamura, J. Phys. Soc. Jpn. Supl A 76 (2007). 

[3] F. Nakamura, et. al., Physical Review B 61 (2000) 107-110. 

 

 

O-25 
'LM_�ÌËab.® 

 

£�   :��¾ Ùo�â© VÈ�¸© ÂN�¹NIMS	3�ã¤-uÝM
��� 

¿À ¥o��n op3Ü-uJK
� 

�§ pÈ3¨Õ-uNM�� 

 

vtwÚ 5¢��ë7Ö��c5z{��5ïyë$1*&��Z),¢��ë7L8+¢L�áåL �),+¢

L8��äW¹	�FÊ�&�100mK Ï'5ë7V�w �),�v¬qtw8�6 1.5GPa  �),;5Ö��c�

y�&�CeRhSi3 $ïy*T, $���n¢Å�¶Kz{áH��xyáHV²&@ K1Z)÷�Ä:*T,áå

L8�3He 5@Ëö���ÛA�y�& 450mK Ï'5ë7V�w �),�v¬qtw8�¹ä5�;æ�NiCrAl-

CuBe 5'öÀ�Û(]&�y�&�)Tb�3GPa 5Q� �),;5Ö��c�y�&�CeIrSi3�CeRhSi3 $ïy

*T,CeIrSi3$1*&8�6 2.2GPa V��tw �)��$Ä�),hY����n¢Å�¶Kz{áH��xyá

H8�«4¡$8²&@ K1*����)�8�²&@ K1Z)tw��8�b&å���$Ä�),CeRhSi3 $

1*&8�¹äP�Q �)V�1.93GPa  ���n¢Å�¶Kz{áH��xyáH8²&@ K1*&�)��$

Ä�),;(8�+¢L5 $�xy*��,9:5Õg�*&�+¢L5I'�)vtwê�áåL�Ì��íÛ@�

�í&ºïyZ)÷��èT�, 
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O-26   
UIr�\]^LMwx���³�1yz{.ÍÎ 

 

�A¾ ��H   Þ®�0æ �©�3v ®½��À qv� � ÓÍ A 

×4 çè B�é� êë B�ì� ì? B�-í îï B,C 

3©-�>��?-q÷LM A��
st
 B�g-�N C� 

 

UIr 8/�Å9¥�K�ST���¶K\ ���2.5�2.7 GPa 5vtÚ �xyV:¹Z),[1]twÚ 8´h5

�¶KT�FM1�FM3	V¹(��xy8 FM3 V´µZ)�� \ëI(),[2]*Ï*�[010]U05ÈÉÐÑV 

1.5�2.5 GPa  åæ$~-Z)Tb�d¿T9D�X2()twRS5¯�T9D���($��ñ�tw?@ 5T

ò*5�wKV���[2]�xyV FM3�Wz¡$K1*&�)5Ï��Ï8 O #&���, 

 ;(Y 5tw¸Ë8[&twM\�*&��§�ö& 7373 �y�&�TV����6tK�vb)Tb��� T

êZ)twVv��ð���&�y�T,å$noÐÑ

5��éê�,ZV�2.53 GPa  8��$¥*&^�

��Ö�V\ëI(T,;5^���Ö�8 2.1�2.8 

GPa 5ñ�tw?@ \ëI(),å5��$ñ�P

Q5 midpoint � T1st�7ò*&Tå$ÊZ��vtT

��tT51äVN'Ï$�),¯U�twM\$��

§�ö& 7373 �y�TGf8^���Ö�V\ëI(

)tw?@VåE�2.5 GPaQ� 8��Y vtTV

×7 �);�VòÏ%T,�tTV×7��ð���

&5¸Ë 8 FM3 Tº59D��xy9D8Äó #

�Ï%TTb�FM3 ��xy8vtT S#&�)�

CëI(),YT�½úVy�&�)ö�±���]&

��5õ}5áâ$h�&Fö÷Z)G7 �), 

 

[1] T. Akazawa et al., JPSJ 73 (2004) 3129. 

[2] T. C. Kobayashi et al., JPSJ 76 (2007) 051007.  

 

 

O-27 
 

ÏÐÑf6jÒÓ�§�¾�.'L_���� 
 

À� Å½�é� êë�ì� ì?3�¢w	dust«·
]� 

�� Ôp�ôÅ wv�-í îï3g-�N� 

  

kTÊ5Í&�< 8ì$vtÚáå�¢ë7�m*&�§�u�@:�ö(êfJ5¶Ku�xy�
�*&�),

¢wM¡ë7Ï'¶ou�xy9D���pÄ$B7*�n¢�¢5�T¥¡	twéê!�m*&¶o´õ��tw��

5n¢áH5NçK��xy{¹�5¥ï1e��ª),4
�g 8kq5PS´��5
� $�ö÷Z), 

 kq8 AuFe=¢n¥�y�Táå�¢ë7�m*& �d¿$Å9¥�K5�� CePt3Si, UIr, CeIrSi3��5�tw

RS	�xyJ�5
���%&#T�[1]. [2], [3]	,CePt3Si 8�äW¹	�y�T���� 70 mKY 5vtÚ�¢

ë7�m*&¶o��twVB7I(�²&@��xyT�¶oz{T�51eVkOI(T[1],UIr 8 60 K5v�

��Y áå�¢ë7�xyI`T,w¥L$�)�¢ë7 $�5��Ï'v�Y øB #)áå�¢ë7V�w 

�);��,*T,I'$vtÚ�¢ë7Ï' UIr 5vtT�FM1,2,3	5T7��B7*T[2],I'$ CeIrSi3  8¯

h5c¬�y�&noÐÑ��¢�rJ)}$ë7*��=ÐÑÏ'B7I(T�xyT�²&@5�xyT�5Ä��

kO*T,YT�¶o��tw�2.25 GPa	�� 8�xy9D��$!²)�¢ç�ΔCac/Cac�Tsc		8 5.7 F5-#�

0�,Z[3],;508PS5�xyJ����*&F�-50 ���� f�xyáHV¸¹*&�);�V,]I

(),YT����¶G Bc25ç���|1K���ðb&� f�xy���\* ö¸Ë $V8N #);�V

N'Ï��%T[3], 
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�g 8 CeIrSi35¸Ë $�QR$ö÷Z)V�I'$½úV��§�¨j �)
���Ec�Ë�r&�¤�

öA5vt
��JK
�n
���5KJ
�	��ö��(��í&]&�y�T�vtÚJKë7Ö��c5z{

$h�&Fö÷Z),�U$h�&8t ¶K}~\ US2 5twRST9DT�³-�¶oÐÑ�$�51e$h

�&kOZ),:U$h�&kq8���«���&��	�twM\�*TnoÐÑë7$�)�Ë�êfJ5vt
�

�6bT,�5«4¡AL��$h�&Éö÷*T�, 

 

[1] N. Tateiwa et al., J. Phys. Soc. Jpn. 74 (2005) 1903 .  

[2] N. Tateiwa et al., J. Phys. Soc. Jpn. 76 (2007) Suppl. A, 140.  

[3] N. Tateiwa et al., J. Phys. Soc. Jpn. 76 (2007) 083706  

 

 

O-28 
 

:6ÓÔÕÖ×Ø�.R)LM�À1ÙÚ�Û�r�Ü 
 

��   Ï3��-M/NJ�LM
�L� 

  

CoW Ö��í\�CsCo[W(CN)8](3-CNpy)2H2O	 8�|�VÖ��«$�kI(¶�/¡n§ÛA��@���*&

�),�Y. Arimoto, S. Ohkoshi, et al. J. Am. Chem. Soc.125, 9240 (2003)�CoWÖ��í\8��5��$�� 216K

 n�D5T9D�,*�W4+Ï' Co3+º5n�VD5Z),;5T9D$���¶KVÎ¶KÏ'¶Kº�éêZ

),YT��� \RS¶K�,Z;�V�'(&�),½ú8�;5\RS¶KV\RS$�)7×7d¿º�d¿é

ê$S�Z);��N'Ï$*T,�J. E. Kim, et al. Phys. Rev. B76, 

014106 (2007)	�$�½ú8��6twVn�D5T9D$�(Z�

$�W·¡$
�*T, 

Y��n�D5T9DVÎ¶Kä¶K5¶Kéê���;��|y

*&�twÚ 5¶ê�5��|1K�������B7*T,twV

�$8���A�Ö����.5tw]&�y����;��ö&�t

wM\�*T,('(T��twTå�N$,Z,Ref 8¶KT�

green 8Î¶KT$¥ïZ),����8�250K/GPa ��%T-#�

#f ��*T,;5-#�twe/8�n�D5T9D$��-#�

\îéê�ΔV/V=0.08	$S�Z)�m�'(),;�*T��twTå

�d¿�5T1��ª)Tb$�vÓ� �)	
\ X ��y�&d

¿5��|1K��tw|1K��ªT,�3����5��|1K8�

SPring-8/BL02B2í�cËö��tw|1K8 BL10XUí�cËö�

 ë7*T,"� 8�d¿5��éê��twéê$«±#�;5J

�5n�D5T9D$�(Ztw�$�kOZ), 

 

 

O-29 
 

1/2ÝÞßàá�P�
~¿p BEDTäTTFâ.LM_ãäå� 

 

 Þ ºf3ßà-M-M�NÝM
�L� 

  

κä. BEDTäTTFÝ8�µ¶�/K
�xyT5Å�¶K}~T�5�F���Nt�Sh;�Ï'�ð	�xy\5

Q F�F
�V�I(&�)= �),;5= 8�xyý�$!�&�ò¢5��¶�\êd¿�Sh;�Ï'�²

�(áâ8÷µ$ 1/2 �),*TV%&�tw$�%&�²�(��{;Z);�$���|��}~\9DV¸¹*�

�; �xyV:¹*&�)�m�'(),���½ú8�κä�BEDTäTTF	4Hg3-δX8�X=Cl, Br	�~n()�κä. ���
V'�6ø5Õ7�¨�$S�*T 1/2 áâÏ'2�Ï$�(T=$� *&�),;5=5JK8�v»êJ�xy\�

5��5Ãb F-éab��,<38�tw�1/�*&�ªT�noÐÑ
Ï�&�$��5��NK���*T�, 
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P-1 
 

Cu2O. 63Cu-NQR��^LMæ�.�ç 
 

�× ÁÂ�×^ _���� �È��H   �3��-�N� 

 

��A�uÖ����]&�y�Ttw?@ 5twM\5NK�N$ NMR/NQR ¸Ëº5SK��ª)Tb$��

=���A 70-77�Í�]���ö�����unä�����Ö�|fQ���;�7373�ö&$h�&�tw5Ö¯K�

��¢Ú$�)ù��c���4.2K	 5twúµ5�$� Cu2O 5 63Cu-NQR �y�&�ªT $$h�&��Z), 

�w5twM\�y�&����éêI`�V'����ù��c�� Cu2O Q5 63Cu-NQR ��@A&�ë7*

T,63Cu-NQR8Ksû�/�tw5�$a(��¡�T1V���YT�(ïw�twòÒFKs�5��5~���

)Tb$�6tK5}�<=�À��), 

��$!²)tw�Ks�5���È0[�	$h�&8�0.5GPa �Ú5tw 8twM\5w�$|'��, 

1 GPa ���T�;æ �=���A�y�TGf$���5åæ�~�V\ëI(),;(8�=���AV�1GPa

�� �� Tê*�;5áH ����èTTb$-#�twüþV{vZ)Tb �),JD$��;��ö&�y

�TGf F 2 GPa �� Tê:��=���Aa�åæ 8��VKs��5~�V\ëI(),Í�]���tw

M\�*&y�TGf�� Tê*&����m�'()V

ñ�Ks�V\ëI(),õ��� 8;('5;�

$h�&.*E��Z), 

 

[1] H. Fukazawa, K. Hirayama, et al. : submitted to J. Phys. Soc. Jpn.  

 

 

P-2 
��8�:r� �pLM[k��^/��ª« 

 

ÃÄ Å�3Ü�-MJK
��u��QK¢LM
�<-� 

 

 vtwÚQK¢¯°$�)¶K\5
�$8�)Q�5c¬\îVñ� �)Tb���A�Ö�����y�T
�

V�b&ð� �),*Ï*�QK¢LM5òó$!�&8�QK¢$¥Z)tw]&>�5©P
¯°5fgV���

N$�ýÞ$�*&	34 8�Y�z{!V�2(&;�Ï%T5V¹á �),�
õfdþ 8õ}. McWhan ]

&���r�óº]&}Vxy.tw]&�*&ñEúyI(&#&��hÏ5-#��$��è&#TV��5-#I

��l�100mm	5fgÏ'NK��5���§�u�Ë�=5��n¢=5��� 5
�$8Õ0# �%T, 

 �; �JK
QK¢Í&�<�vtÍ&�<��n
	8��wW¹	$§�Y²�w��w�.tw]&5z{*�

rQK¢ó_$�)¶od¿B75Tb}5�CuBe p5a�.
 NiCrAl/CuBe p5¶�.5��A�Ö����!�

p1*&#T,NiCrAl/CuBe 5¶�]&8 NiCrAl >���EZ)!5õ}���&F 2.5GPa ��5twV¸¹*&

�)V�Ni 5Î��K¯°V-#�Tb$�μBQ���5¶od¿5B7V�w �),YT�ìl 8.8mm 5 CuBe

p5F58�0.2μB Q��� �(n¶od¿5B7V�w �),YT��wtwM\FQK¢$¥Z)NK�©P�

¯°	
�6tK$h�&F�ª'(�ë�n�Daphne737386z H�ðd©PKwV��Tb�¶o��q�A5�

I�
�¥¦$8Õ0# ����6zê*T�&��&=5M\VS< �),�6tK�nzZ(n��Ûz=5�

=���A8�F©PKwV��, 

 CeRhIn58�t Å�¶K\�TN=3.8K	 �����5 $ 8 Tsc=90mK$&�xy�,Z,�t��F$ TN8

Íú$+,Z)5$¥* Tsc8��*�1.9GPa 5��tw��5^_���u¶GutwTåV CeCoIn55�xy��

�ukOI(&�),¶od¿8Î�f��/u@A& k=[0.5,0.5,0.297] �êI()�	d¿��),�; �½ú8

CeRhIn5 5¶K��xy�51ÑK��ª) ¡ CuBe p5��A�Ö�����ϕ8.8	�y�TQK¢ó_$�)¶

od¿5tw|1K��ª&�),¹ä 1.2GPaY 5twÚ$&¶oÅ
5\ë$�e*&!��;(Y 5twÚQ

K¢ó_ $$�*&�F SN�5��,I'$ÓEª#;�8��6zê*Tq���&u����&|fQ�twM

\�*&y�T;�$����=���A�y�TPS5 $�Î�f05tw|1KV-#Eç�) $�(T;� 

�),3
Ê�tw5�$��¶od¿Vç�),�./8<3ö÷Z), 

 tw]&5z{8�nop�Ü-JK
	���Ép�×Þ-�NÝ	���5�CeRhIn5 5
�8��¼���ól�� 

â��m�Ü-JK
	��k���Á���-�N	��5KJ
� �), 
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P-3 
 

Palmtop Cubic AnvilLMlm.uv 
 
�À ñÆ��§ pÈ�¿4 `Í��� Ép A��©   © A��� pÂ B�×� -÷ B�v9 i� B��n op 

3Ü�-MJK
���×Þ-N A����@� B� 
 

Cubic Anvil twB°8���$!�&F��}��6tK�¸¹Z)B°�*&7ÂV�),{vtw8 10GPa Y
 �w ���!�� 1.8KQ�Y WX #), 
��n¢=J� 
�I(&�)�¢��¹¦5
�$8�}��6tÚ$!²)���� 5JKë7Vñ�Õ��

 �),Cubic Anvil tw{vB°8�}��6t�{v #)V�¹ä5¢��5-#�¹ä5B° 8���� 5
ë78Õ�w$��,;5*�i�Z)Tb$8��6tK���$`��������� ë7 #)�.5twB°

Vñ� �), 
9ó½ú8����� 5ë7� ¸*�B°5�.ê��%T5 �5 $���Z), 

 
 
P-4 

NiCrAl¾Öè SQUID�LMlm.uv1LM_ Ca2RuO4.éê¡�� 
 

�4 ÉÊ�Qd �Í3ñ´-MstJ�LM
�L� 
 
 ���WE5JK
�UV Quantum Design s5 MPMS �|y*T¶êë7��%&�),YT�6 1GPa Y 5
twÚ 5¶êë7F BeCup��A�Ö����]& �w$�%&�),*Ï*�1GPa���&�¶K¶êFë
7 #)tw]&8�95�;æ�, �),�; �½ú8 NiCrAlf| cylinder�N��Ý$��tÚ��u�K$
�(T ZrO2 piston �y�Ttw]&�z{*T,�uìl8φ2.5/φ8.5�[¢ 150mm�twM\�*&��;�ö&
7243 �y�&�),�5 $��� 2.4GPa�Sn 5�xy9D��Ï'B7*T�� 5tw8 1.8GPa  �%T,
YT�tw]&$0(T Pb 5�xy�5K�0.1mT	� Pd�5K�1T	5¶ê5��|1K�ë7*�ë7�w���¶ê
50� 2m10-3emu�B7*T�²Û@ÍË��(�*û#<=ÍËcúy`�	, 
 I'$�;5tw]& �¶K�«½áH�Z)twRS��/|� Ca2RuO45¶êë7��%T,�¶K9D����

5 Curie-Weiss¦$D�¶ê�5��|1KÏ' peff�1.84μB���� 5�¶K¶ê¥�Ï'�¥¶ê0Mrem�0.42μB�
(T,�%&ÇÈ�Ëq��8 peff/Mrem�4.4 �),YT���� 5¶ê¥�5 Arrott Plot�M2 vs H/M	�����
Ì'i5�Ëq��� T0�70K�TA�640K �.b�generalized Rhodes-Wohlfarth Plot $&Ê¡�ÇÈ�¶K\
MnSi �JQ�5ÇÈK�Sh;�VòÏ%T,�5V�¶ê%&2$¥*&FJD5ë7����¶ê¥���çUK
�§&¨�� 100kJ/m3�.bT,;5D$ Ca2RuO45�¶K8 d n¢= 8¶oçUKVÎ$-#�;�V2Ï%T, 
 
 
P-5 
 

SrCu2(BO3)2���������
 

 ¥�   Ë3Ü-JK
� 
 

SrCu2(BO3)2 8 Cu2+(S=1/2)5¶�\�«��*T¶�/�Ë�AØ�Ö��Å�¶K\ �),Cu �5¶�/¡�
T¤1y8 Shastry-Sutherland �±&�J. ����($f�/¡�T¤1y�m�*TTå� 8�4=8Å�¶
Kz{T��<Ë%ÛAT��5�öE�Ö�ÍØÛAT$¯°Z),½ú8;(Y $¶ê�� 11B-NMR ë7Ï'�
twÚ$!�&��RS¶oT9DVS;);��N'Ï$*T[1], 
�öE��«��*T���¨�Û<J�5Êë �) TlCuCl3  8�tw$��¨�Û<V�Ú*��(5´µ

�J)$Å�¶Kz{V¹(),¯U4= 8����¨�Û<8tw$¥*a�$+,Z)V�´µZ)��5twÚ

 ¶oTV:¹Z),YT�tw]&�¶GQ ó9I`)	d���T<=�À�y�&�%T 11B-NMR ë7Ï'�
twÚ¶oT8�ð�5���¨�Û<�ðZ)¶�\�¨�Û<Ø��¶�\Vû£¡$þ�*�Ïh�=¶G >{

¶êVn�áH$�), 
<38�4=5Tå���z{T5¶oáH$h�&��Z), 

 
[1] T. Waki, et al. J. Phys. Soc. Jpn. 76 (2007) 073710. 
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P-6 
 

 !"#$%&'()*+,-./ K2V8O16�0123456789:;.<��=> 
 

Ì� pÍ��� �e�×�   Ô�Î� ÏN���   o3Ü�-M JK
��� 

 

½ú8��T��T1n¢=J�5z{� ¡�*&�²�>�c»êJ�QR$J�z{��%&#&�),Ï�Ë

��öA.²�>�c»êJ K2V8O168��� V ö��5 �M¡�öA8�h ����q¡$ V3.75+��)|f

�¢ÃêfJ �),���½ú8vtf�L�4GPa,1200 	$�� K2V8O165f�$�e*�éb&6 160K  |�

�}~\9DZ);��\ë*T[1],YT;5|��}~\9D$���d¿T9D�,* �d¿VÌV©,YTJ

)$2¶�Våæ$+,Z)V�9D���Ú ¶oz{�,I��,*TV%&;5T9D$!�&�n�z{�S;

*�J)$ V3+-V3+¥, V4+-V4+¥���*�9D���Ú ����uÖ�ÍØÛAáH$�%&�)�wKV�),I

'$�K �öA� Rb $�V �öA� Ti $°â*T)5T9D5Z®��ªT,K+�öA�-#�ö�� Rb+$°âZ

);�8��5êMtw�$$¥ïZ),twÚ 52¶�5ë7 $���*�kOZ), 

 

[1] M. Isobe et al., J Phys Soc Jpn 75 (2006) 073801. 

 

 

P-7 
 

Hg2Ru2O7����3450167 
 

�Ú   �3íe
 CERC��×4 �¢3N
�� 

v9 �¡�:» ;ô3íe
 CERC�Ü-�N
� 

 

 ×4'$�%&f�I(T�ö=@=�. Ru »êJ Hg2Ru2O78d¿¡$¶o¡�Õ×7K�S%&�)�m�'(

)V�t$!�&8 108K Y�$!�&|�}~\9D�S;Z,;5Á�¶ê5+,V\ëI(&!�[1,2]�¶o

¡���V��I(&�)F5�m�'(),J)$\î5~-VÄ'()Tb��6tw���);� ;5|�}~

\9DVg{I()�X2(),D%&�:ò$v�tw�y�);� ;59D�g{*�v��5¶o¡$Õ×7�

|�áH�«½áHY 1ÒI`);�V�w �),;5�ÌÜ:Û@�|�áH$ab�SÊ�¸Á$Ì��íÛ@

��í&B°!��À�Û>E�.vtB°�FÊ�&noÐÑ�ë7� 12GPa Y 5tw?@ !;�%T5 ;(

���Z)[3], 

 

[1] A. Yamamoto et al.: J. Phys. Soc. Jpn. 76 (2007) 043703.  

[2] W. Klein et al.: J. Mater. Chem. 17 (2007) 1356.  

[3] N. Takeshita et al.: J. Phys. Soc. Jpn. 76 (2007) 063707.  

 

 

P-8 
j´ë��°k.�~³�1LMÅÆ 

 

 Î� ÏN3JK
��� 

 

@=c��§&MCr2X4(M=Zn, Cd, Hg, X=O, S, Se, Te)8��ö=@=�è¢�¨j_@=cö��5dV¶K�`

� S = 3=2 5'ö��u&Í¶K\ �),»êJ$!�&8���FT¤1yVÅ�¶K¡ ������5��M

¡�Ë�AØ�Ö��5\!�*&K I(&�),;('5�Ê CdCr2O4 !�� HgCr2O4  8��¶G5V�$

�%&�@=c5[¶ê5Èò5¶ê�Sh¶GRSTV�(�(H > 28 T !��H > 10 T  ¹();�V�'(&

�),[1,2];5¶GRST8�Rh5@=c5hE)pR�\5Q �fhV¶G����¯hV¶G�Å��$�)

;�$�%&�Å�¶K¡� f�WEÈ*TYY -#�¶ê�:Z���d¿$�%T $�*&¹()�NFI(

&�),;5¶o9D8�@=cö���5¶o¡�T¤1y$XþI(&!��¶oT¤1y�§&¨��éêI`)
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;�$�%&-#�Z®��²)�GHI(),9ó�@=c��§&5¶oNK5tw�$�ë7*T5 ��5 $

5��!��kO���, 

 

[1] H. Ueda, et al., Phys. Rev. B 73, 094415 (2006). 

[2] H. Ueda, et al., Phys. Rev. Lett. 94, 047202 (2005). 
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Pr2Ir2O789:;?@=>�ABC����D�EFGH 
 

vÒ �®�"�   ��¿À ¥o�Q¸   ���ó çÓ A��n op3Ü-JK
��-N A� 

 

 �ö=@=�êfJ Pr2Ir2O78��Ë�AØ�Ö��V�)Tb$ 70mK Y ¢)*¶oz{�,I��,�5¯U

 noÐÑë7 8����$5���ÐÑ05��V\ëI(&�)[1], 

 ½ú8;5¹¦54��##)b)Tb�a �$1*twÚnoÐÑë7��%T,�5 $�ÐÑ��5��8t

w~��K$v��$Ö�AZ);�VN'Ï��%T,I'$W �c¬$!�&noÐÑë7��%T�;æ�a 

�c¬�JD5noÐÑ5��V\ëI(T,ab��;�$�a �c¬�8ç���� ��è¢=��$*T[)

\�V\ëI(T, 

 4"� 8��c¬5¸Ë $5./����$5�wK$1*&kOZ), 

 

[1] S. Nakatsuji, et. al, Phys. Rev. Lett, 96 (2006) 087204 
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�� tuning8I;J/K�DLMNO�PQC 
 

×�   Ô3Ü�-JK
� 

 

¯bq β-AxV 2O 5�A = Li, Na, Ag, Ca, Sr, Pb, x ~ 0.33	 ÊZ;�V:!)�¯Ñ5µ¯�/xy\²�>�c»êJ

8twÚ �n�>Ó�VÛj_�ÓEa�W��¹¦�,Z,ë�4è)��n �z{�òf*T�xy
� 

Si-MOSFET 5Ì���{;.|�}~\9D�J���¸/�F%T�¢T9D�I'$8�n�>Ó�V�è¢=

5 ¥�K�5F5���ErÛ<&*T%$S%&�) �æ��m�'()�z/û£5dV¹()�&5ü'¡T

9D�����T%T¯h5J�ÛÏ'Óç¡��%&}�a�W��JNV��5twÚ5K�5Q$Ê�nb'(&

�),4"� 8��('5ab��JN��:!)_²�N$()Z);�� ¡$*&�), 
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'L_�\]^ìdíiÛk¶��.Ö×¿±²�³� 
 

/* É��¼¾ ¯o33-�ef«·��vk lm��� +¢�â�Ïa�33-�N� 

 

Ê¡�»êJ�xy\5¯h �) La2-xSrxCuO4(LSCO)�JD5 �d¿�Fh R2-xSrxNiO4(R=La,Nd)(RSNO)8

no¡�¶o¡$Fv»êJ�$TK��,Z;�Ï'%w¡$
�V�I(&�),RSNO 8 LSCO $�ª&n�D

5¨�Û<
n¢��¨��T¤1yV-#�;�Ï'|�êZ)Tb$8WE5 Sr (�<�Ï�&(�<	Vñ� �

)÷V�'(&�),YTf�ò=5 La-Ni-O êfJ$8 Ruddlesden-Popper . �)�Lan+1NinO3n+1V�'(&!

�4
� 8 n=15 Nd1.6Sr0.4Ni1-xCuxO75aÏ$ n=25 La3Ni2O75f�F���twÚ noÐÑ�ë7Z);�$

��|��}~\�MI	9D$h�&�ªT, 
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noÐÑë78Rt¢L�y��vt{v$8��A�Ö�����twM\�*&�=���A�úy*& 2.5GPaY

 ë7��%T,YT�ö���(��í&]&�DAC	�y�TvtÚ 5noÐÑ5ë7$8twM\�*& NaCl

�y���- 20GPaY ë7��%T, 

 Nd1.6Sr0.4Ni1-xCuxO75f���%T�;æ�x=0.55c¬V 220K MI9D�S;*&�)÷VÄó #�;5c¬

5vtÚ 5noÐÑ5ë7��%T,��A�Ö����B°$�) $Ï'8 MI 9D��8tw$¥*w
Ï$+

,Z)¿0$�),YT La3Ni2O7$!�&F MI 9DV6 130K $ÄóI(�2 GPa Y 5twÚ 8ä12.5K/GPa 5

#f +,Z);�V\ëI(T,*Ï*�V'�DAC �y�Të7 8[���� c¬V}~\¡K��,*�MI

9D8Äó #�Ï%T,¹ä 10GPa Y�5twÚ E&:��í&!��6tK5��vtB° 5ë7��µ*&

�), 
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(TMTSF)2FSO3.���îLM_�\]^��ïð� 
 

×¾ ØØ 1�z   ë¯ 1�vk |® 1�Haeyong Kang2�Y. J. Jo2�W. Kang2�O. H. Chung3 

31MÙ�-M�2,À-¢-�3³.-M� 

 

ò¢Ky\(TMTSF)2FSO38�Î¥��R�\�;�� FSO3- Vno/�¢��q�A�S%&�);�VNt¡ 

�),Dú�twÚ 5noÐÑ��¢Snwë75 $Ï'�V5 TMTSF Ý�8ç�)^_�tw���TåV�

�I(T[1],½ú8��T5n¢áH�¶od¿��ª)Tb�NMR ë7��%&�),��5 77Se-NMR ë7 �

twÚ��� n�ÕÖê�GHI()J�5ñV��\ë*T[2],�; �;5n�ÕÖê5ÄÏ�£¡�()T

b�twÚ 77Se-NMR 5J�5·�|1K�ë7*T,tw]&8�xy�ö&��ó`)���,À-¢-5 W. 

KangßpVm0*T�.5 Be-Cu]&�úy*&�),ë78�150 K, 50 K, 15 K5´h5�� ë7*T,�5�

� FJ�8f·1/¡$Ö�AZ);��\ë*T,YT�50 K  ('(TJ�8�|�T�150 K	 5J�

$�ª&�-#ExV%T,;5J�5xV�5·�|1K8�Knight shift5·�|1K�¥ï*&�);�Ï'�

;5��� n�5ÕÖêVS;%&�);�V2Ï%T,I'�)./8<3{ÊZ), 

 

[1] Y. J. Jo et al., Phys. Rev B 67, (2003) 014516 

[2] H. Satsukawa et al., Synth Met. 153, (2005) 417. 
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ñòyz{��.�ó�Lô1õö÷��À 
 

�Ü   ®��� É13�ÛÜ-M��×� ³¯3234À-� 

  

�����/ð	y\5,Z|�}~\9D��xy9D5çU¡f·è¢�5�ÛA'²�(5.$«±�TNFV

Pdhh�)[1],N$κ-(BEDT-TTF)2Cu2(CN)3 8���Y 9D5v����Ë�AØ�Ö��=�*&� I(&�

),²³´'$�%&z{I(T¯2KtÚL[2]8�çU¡f·è¢5 t � t' �a(!À${; #�f·è¢� n

¢T9D�
�Z)� ðw�AL��),κ . BEDT-TTF Ý5´w�5Ý$h�&��'$��¯2KtÚÚ5�x

y9DV�ª'(&!��t'/t=0.7 Y�$�xy9D�� Tc 5�-0V!)��$ $V�NI()[3],;(8NO¡

$�ª'(TTå�¥ï*&�), 

9ó½ú8�×�'$�%&�*Ez{I(Tò¢BDA-TTP�y�T��/ð	�xy\ β-(BDA-TTP)2SbF6 (Tc=7 K) 

[4]$h�&�Tc $¥Z)¯2KtÚ�$��ªT,�5 $�t �~-I`)��Û@��U0 8 Tc V�+*�t'�

~-I`)��Û@U0 8�Tc V 3kbar Y ��*T:Úñ$9�);�V2Ï%T,;(8�;5J�$!�&F

t'/t=0.76Y�$ Tc5�-0V�);��,*&�), 

[1] For example, B. J. Powell and R. H. McKenzie, J. Phys. Cond. Matt. 18 (2006) R827. 

[2] M. Maesato et al., Rev. Sci. Instru., 71 (2000) 176. 
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[3] M. Maesato et al., Synth. Metals 137 (2003) 1243; erratum, 143 (2004) 145. 

[4] J. Yamada et al., J. Am. Chem. Soc. 123 (2001) 4174. 
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β’p BEDSe-TTFâ. 8GPa|y'L_�� 
 

�¿ ®Þ�â� É��Ú× ¥º� Þ ºf��� ¯Í� 

64 á7 A��§ pÈ B��n op B�Qd �Í C 

3ßà-�NÝ�¯-�N A�Ü-JK
 B�ñ´-�stJ� C� 

 

β’-(BEDSe-TTF)2X (X=ICl2, IBr2)8ð	J 8�v �) Tc=14.2K 5twRS�xy\ β’-(BEDT-TTF)2ICl2�JD

5 �d¿�ShÅ�¶K}~\ �)[1],9ó½ú8�¶ýq��A�Ö����.tw]&��Ì��íÛ@��

í&�y��β’. BEDSe-TTF Ý5noÐÑ5tw|1K�ë7*T,�5 $�Úå$,Z,Nå89óë7*T 
β’-(BEDSe-TTF)2ICl2 �β’-(BEDT-TTF)2ICl2 5ÐÑ

�5tw|1K5ÍË��Oå8 β’-(BEDSe-

TTF)2ICl2 5�tw$!²)ÐÑ�5��|1K5Í

Ë� �),8GPa 5twÚ 8a([���� |

�ê$�e*T,*Ï*�β’-(BEDT-TTF)2ICl2  8

8GPa  �xyV\ëI(&�)5$¥*β’-(BEDSe-

TTF)2ICl2  8��58=Z'\ëI(�Ï%T,

IBr�Ý$¥*&FJD �), 

 <389ó('(TTå���y�.*�m]�ö

÷Z)G7 �), 

 

[1] J. Sakata, Master Thesis, Tokyo Institute of  

Technology, (1998) 
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1/2ÝÞßàá�Pκ−p BEDT-TTFâ.LM_ø©ù�ú�Lå� 
 

�d   æ� Þ ºf��� ¯Í3ßà-M-M�NÝM
�L� 

 

���WE5ð	xy\ Î��nåV\ëI(&�),��\ëI(&�)F55WE8�n�z{TF*E8�5

��5J�$!�&Ä:I(TF5 �),Gf$�%&8Èy\¡�[)\�V�nå5��$�%&|�¡�F5$

Y éêZ)���;�F��I(&!� 1)�;5���¹¦8 CDW5�Ëö±��Í��$Ä'()Û¡¡�Î��

nå¹¦�8[Eç�)F5 �),9ó�ð	�xy\5¯w �)�κ-(BEDT-TTF)4Hg2.89Br8 5xyáH�tw

�nå��Ëq����*&�ªT $�Î��nåntNKV('(T5 � $$h�&��Z),;5J�8�

tÏ'vt�Y �� �xy�*bZV�Î��nåV\ëI(T58��t�5�xy��5xyáH5d ���

tw5��$�%&�m5��×Û@�[)\�$éê*T,;5J� 8�n�z{T5���T8Y�m�'(�

�V��t� 8vÐÑáH$����j'Ï5(qö�d¿51äF97 #��,<38�./� $$h�&��

Z), 

 

1	 H. Endo, T. Kawamoto, T. Mori, I. Terasaki, T. Kakiuchi, H. Sawa, M. Kodani, K. Takimiya, and T. Otsubo, J. Am.  

Chem. Soc. 128, 9006-9007 (2006). 

     
å� ÐÑ�5tw|1K   å� β’-(BEDSe-TTF)2ICl25ÐÑ�

5��|1K
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P-16 
 

ñòyz{�.LM_ûú��üab 
 

�� çp3ßà-M-M�� 

 

 κ-(BEDT-TTF)4Hg2.89Br8�tð	�xy\	�κ-(BEDT-TTF)4Hg2.78Cl8��:��(�( HgBr � HgCl ¦Z	5Å¶

Kï´����tw51/�*&�T¤RyL$�)áå¶ê��ë7*&�ªT,�5 $�HgBr  8t$!²)

9D8Ï���ñE�1.3K $!�&�xy\îò�8�2�Ï 5%*Ï\ëI(��V�twÚ 8a( 100%\ëI(

T(Fig. 1.),YT�Å¶Kï´ë7 5 onset-Tc�noÐÑë7 5 onset-Tc5tw|1K� Fig. 2.$,*T,�; 

8�Km*& 0.7GPaY�$��@V\ëI(T,½ú8�t 5�xy\îò�5+,���@d¿5S�$h�&

kO*T�, 

πχ
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ýpjN�þ[kA��P Et2Me2Sb[Pd(dmit)2]2.LM_��ab 
 

v© èé A�.ó    A�:¤   ; AB�<� =, AB��� >f C 

3Üê-N A�Üê-^fJK] B�N
 C�JST-CRESTC� 

 

ð	y\$!�&WD�T9D51äVtwÚ N'Ï����9D5KèY²���� Õ���¢wM¡ë75ñ

�KV~*&�),4
� 8�.@Ë�<]&�y�TtwÚ 5�¢ë7B°5z{����Et2Me2Sb Ý5T9D

$h�&5ë7��%T,;5=8�;��ò¢V¶�\���*���¯h�ðZ),;('V7f·�á$þ°*�

Ë�AØ�Ö��V�)TbÅ�¶K9D�,I��V��5Ï2� 70K  n�5D5$�)Èy\?}~\9D�S

;Z,;59D8�t$��9D��V��*T5Ê�6 10kbar �7$9D��8Úñ*��t�5v�T8Èy\¡

K� �%TF5Vvt� 8|�¡$éêZ),2(2(8;5Nç�T9D��¢ë7 N'Ï$Z)Tb�DTA

L�ïy*TtwQ5�¢ë7��%T, 

�5 $��t��P<10kbar	 59D��5����vt��P>10kbar	 59D��5ÚñVÄ'(��t� 8�¢

��@���A=��0V+,*T,vt� F @�¢V\ëI(TV�t���F�¢��@���A=���F$�

IE�%&�T,9ó8�t� 5T9D�Èy\�}~\	�v�� 5T9D�|��}~\	$h�&kOZ)G7 �

), 
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P-18 
���{�.LM_���� 

 

�¼ ë½��d AÂ��� >f��B eÊ3N
� 

 

 ò¢KJ��ð©�T1n¢=5n¢áH$h�&�¶Kë78��������)V�twÚ 5
�ë8,��,

ò¢Ky\5¶ê�V�I�5 �tw�C5«�
�á$NÉ�Ý1�D'I�²(nøB #) $V('(��Ï

' �),½ú8AE5 SQUID ¶F�$¨�©;�5 #)tw]&��Sê*�¯Ñ5ò¢Ky\[Pd(dmit)2]Ý5

n¢JK
�$ïy*&�),[Pd(dmit)2]Ý8tÚ 8�ÛA}~\ �{ä���V¶�/f·è¢� �Ë�A

Ø�A*&�),twÚ [Pd(dmit)2]Ý5,ZNt¡�JK�*&�

|�áHº5�ÛA9D!���xyV4è'()[1, 2],;('$

h�&�¶K5\*Ï'
��PbT, 

  t  8 � �  Valence Bond Order(VBO) á H � , Z

EtMe3P[Pd(dmit)2]2 8�twÚ VBO����¨�Û<	T$EF

*&²&@�xyTV{¹Z);��Ä�_*T[3],� Zª#*

8��t�5}~\TVÅ�¶K}~T 8�E���¨�Û<T 

�)���* �Valence Bond ����xy¥��51Ñ$abV

FT(), 

 YT¹ä½ú8�N
�RAL X�$!�&����5�&�á

×���í�c�|y*TtwÚ muSR ¸ËB°�z{Q �),

×���8��<&Q5��¶G5éê$Î$Ùý �YT/zB

w$F�'�¶GFñ��*��;�Ï'�«½áH�ú)¶o¡<

=�À�*&8Î$�(&�),;5twÚ muSR ¸ËB°8

2008 �éG$8�é5±����);�V #)�µ ���ò¢

Ky\5¶K
�$Fïy*&�EG7 �), 

 

[1] R. Kato: Chem. Rev. 104 (2004) 5319. 

[2] M. Tamura and R. Kato: J. Phys.: Condens. Matter 14 (2002) 

L729 

[3] Y. Ishii, M. Tamura, and R. Kato: J. Phys. Soc. Jpn., 76 (2007) 

033704. 
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Reflectivity measurement of Cobalt-Iron Prussian Blue  

Analog K0.4[Co1.3Fe(CN)6]•4.7H2O under Hydrostatic Pressure 
 

M. Itoi1*, I. Maurin2, C. Chong1, K. Boukheddaden1, A. Rotaru1 E. Codjovi1, F. Varret1,  

D. Chernyshov3, J.-H. Park4, D. M. Pajerowski4, M. W. Meisel4, F. Frye4, D. R. Talham4 
1Université de Versailles Saint-Quentin-en-Yvelines, 2 Ecole Polytechnique, 3 ESRF, 4University of Florida 

(*Present address: Aoyama Gakuin University)   

 

Prussian blue analogs, such as K0.4[Co1.3Fe(CN)6]•4.7H2O, are typical examples of multifunctional materials, 

combining spin-crossover (SC) transition, magnetic ordering and photo-magnetic properties. Recently, the multi-

stability was evidenced by magnetic investigations using different kinetics of temperature in the title compound [1]. 

By flash cooling (more than 100 K/min), a sizeable macroscopic fraction of the high temperature (HT) phase, that is 

CoII (S = 3/2)-FeIII (S = 1/2), is trapped at low temperature in the Q-phase for which it corresponds the highest value 

of the magnetization. This Q-phase undergoes a thermal relaxation at 160 K, at which the magnetization drastically 

decreases because thermal charge-transfer produces the non-magnetic state CoIII(S = 0)-FeII (S = 0) (LT-phase). On 

 
Fig.1. (a)Pressure-Temperature phase diagrams for 
the (C2H5)(CH3)3P salt. The data points are from 
susceptibility measurements (H), diamagnetic 
onset Tc of the polycrystalline sample (I) and that 
of the single crystal (J). (b)Magnetization at 0.21 
GPa using single crystal sample corrected for 
demagnetization effect. Zero-field-cooled and Field-
cooled data are denoted by ZFC and FC, respectively.
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the other hands, by slow cooling (~1 K/min) from the HT phase, the system reaches an intermediate (IM) state, the 

magnetization of which is located between that of LT- and Q-phases. In addition, the spontaneous charge-transfer 

transition CoIII(S = 0)-FeII (S = 0) � CoII (S = 3/2)-FeIII (S = 1/2) is accompanied by a thermal hysteresis loop. To 

understand the multistability of the present sample, we measured photo-induced magnetization, powder X-ray 

diffraction under light and reflectivity measurement under pressure. Here, we report on result of reflectivity 

measurement under pressure in Potassium Cobalt hexacyanoferrate. 
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����T1ð	y\ �n�z{���T9

D[1]�!����5tw[2]�nG[3]�¶G[4]$

�)ìGï´V�� �N�&�),½ú8�²

�(����öA��)�8�öA�5@�=�

Å{5� �)�T1�Ëq���ò¢$À\O

P�y0Z);�$�%&éêI`�}~\Ï'�

�xy�|�Y 5JK�!���5ìGï´�

�ª�Nç�n¢áH�úû*&�), 

�5Q �ETò¢$q:&«�y0*T

meso-DMBEDT-TTF5 PF6Ý �) β-(meso-

DMBEDT-TTF)2PF68�t ��5xy�V�

10-20 Scm-1 �90KY Q�|�K�,*��

(�Ú }~êZ)[1],X�ó_¸Ë��%T�

;æ��1	 70 K�Ú �(h, k/2, l/2)5�è¢V�

¢*&�);���2	 11.5 K �è¢�ðbTd

¿FI���:?Ûr�ñ�(.5n�z{��

*&�);�VN'Ï��%T[5],;5n�z

{ê8ËE�ò\ FÄóI(&�),I'$�

twÚ ��xy9DZ);�V\ëI(TV��xyT�n�z{T51e8�Y_ÕN �),�; �4
� 8�

twÚ 5./��xy9D!����5¶oÐÑ�ë7*�n�z{��xy5òfáH��ªT,�5 $�n�z

{T��xyTVEF*�I'$�xy9D5�� �R)*5n�z{���,]Z)-#�¶oÐÑV\ëI(T5

 ��Z), 

Figure 1. Temperature dependence of magnetic susceptibility of 

K0.4[Co1.3Fe(CN)6]•4.7H2O in several phases. High Temperature phase 

has spin configuration of FeIII(HS)-CoII(HS) (1. High Temperature state). 

The kinetic hysteresis loop is observed by slow cooling and heating (2 

Intermediate state). The spin state keeps the high temperature spin 

configuration by direct insertion to 10 K (3. Quench Phase), which shows 

high magnetic susceptibility. LT phase (FeII(LS)-CoIII(LS)) is obtained by 

thermal relaxation of Q-phase (4. LT phase). All susceptibilities were 

measured with 1 K/min sweeping late. 

β -(meso-DMBEDT-TTF)2PF65Tå 



 33

[1] H. Seo, C. Hotta, and H. Fukuyama, Chem. Rev., 104, 4887-5782(2004). 

[2] S. Kimura, T. Maejima, H. Suzuki, R. Chiba, H. Mori, T. Kawamoto, T. Mori, H. Moriyama, Y. Nishio, and  

K. Kajita, Chem. Commun., 2454-2455(2004). 

[3] F. Sawano, I. Terasaki, H. Mori, T. Mori, M. Watanabe, N. Ikeda, Y. Nogami, and Y. Noda, Nature, 437, 522-

524(2005). 

[4] T. Yamaguchi, T. Konoike, K. Enomoto, M. Nishimura, T. Terashima, S. Uji, and H. M. Yamamoto, Phys. Rev. 

Lett., 98, 116602(2007). 

[5] S. Kimura, H. Suzuki, T. Maejima, H. Mori, J. Yamaura, T. Kakiuchi, H. Sawa, and H. Moriyama, J. Am. Chem. 

Soc., 128, 1456-1457(2006). 

 

 

P-21 
LMwxyz{�(TMTTF)2SbF6.�¢/�~��ab 

 

õó dÏ3JK
���§ pÈ3¨Õ-��Qd Ù¥3ò¢
���n op3JK
� 

  

 ½ú5Í&�<8PS$�µ¯�/ð	y\�(TMTTF)2SbF6 $!²)twÚ5noÐÑë7$!�& P=6GPa� 

T=2.5KY� åæ�(=Û<V\ëI(T;����*&#T[1],*Ï*��5ë78 T=2.0KQ�Y *ÏWX #

��Ì��íÛ@��í&<Ø��y�&�2(TTb�=ÐÑ5\ë$8S'�Ï%T,4
� 8���²Û@&q

�.�ö���(��í&]&�DAC	�y�);�$���I'�)����$!�&¶GQnoÐÑë7�����

=ÐÑ5\ë!��¶oÐÑ52|1K5ë7$�e*T,{Ê 8��. DAC $!²)�t5qr;Ec�]Û��

�ÍUL��$h�&5.*�F8F��G7 �), 

 

[1] T9'�êlO�	 

 

 

 

 

 

 

 

 









 

P-22 
 

yz{ �¥¦�§.LMå� 
 

¸© ÂN A�U� �V A�×Þ ÅØ A�¾�� � B�vó òÍ A 

3«¬
�	d A�WX�- B� 

 

�ö��(8�5.5eV 5²�(¨�Û<�ðZ)¡.¡�²�(}~\ ���Î$}�¢xyK�22W/cm K	�

v�±²ö���2200K	�Sh;� }E�'(&�),YT�çY��ö��($ñ=��Ï�&�*&(�<Z

);�$��}~\Ï' p .Èy\º�éê*�I'$ñ=�5Z��~�Z)�|�$�)���NKV�),;5

���Nç�JK5Tb$��ö��(8�±²ö��*&5�yV£ÅI(�[j$
�I(&�), 

2004 ��Ekimov '$��v�vtL f�I(TvZ�ñ=�(�<�ö��(V Tc�4K  �xy�,Z;�

V{ÄI(�I'$� I()��$�%T,�5:�MPCVD L�y�Tñ=�(�<�ö��(�\5f�5�
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e$����100	�
�111	�$Ï����ÌÖ�&�¢I`T�\c¬5
�VPd��111	�U0$�¢I`Tñ=�

(�<�ö��(5�xy9D��86 10KY ��Z);�V��I(T,YT�ñ=�Z�VJ� F�111	�U

0$�¢I`Tc¬5�xy9D��V�100	�U05F5��Fv����;�VòÏ%&#T, 

½ú8 ��¢U0$�%&�xy9D��$Ä�V�'2()���Nt$K *�;(Y $��5n�tw$�

)JK5éê�N'Ï$Z)Tb$�Dú�twÚ 5noÐÑë7��%T,ë7c¬$8 MPCVD L$�%&f�

I(Tñ=�(�<�ö��(�\�tw{v$8 NiCrAl-CuBe 'öÀ�ÛA��A�Ö����.tw]&�úy

*T, 
 
 
P-23 

�~��1���^yz{d¹.QR'L_NQRab 
 

�� ö½�]� Ø¥�¯© }Ê�Thamizhavel ArumugamA�^� _÷ A� 

ôÅ wv A�-í îï A��� j� B�E. E. HallerC�ÏÐ ÅÑ D 

3g-«·Ý�g-N A�`ï-NÝ B�r��¨&;�- C�?-N D� 

 
CeNiGe38t TN=5.5K 5Å�¶K\ �)[1],�*&noÐÑë7���vtÚ P=1.9GPa�3.5GPa � 5.9GPa

�7.3GPa 5�h5tw�� �xyVÄóI(&�)[2],ab��;�$�t��xyT8;(Y ${ÄI(&#T

WE5 Ce =��n¢=�xy\�ç���¶o��*Ï'*( TNV�F�b'(Táâ �xy9D��FvE�%

&�), 

½ú8;(Y $vtÚu��� 73Ge-NQR ë7����CeNiGe3 5�t�5�xyT 8çU¡�xyV¸¹*�

YTÅ�¶K�¯D$K1*&�);��N'Ï$*&#T,9ó��xy5ÆÇ �)Å�¶KáH Nt¡�[)\

��\ë*T5 ;(Y 5
����f2`&��Z), 

 

[1] M. Nakashima et al., J. Phys.: Cond.Mat.16 (2004) L255-L262.  

[2] H. Kotegawa et al., J. Phys. Soc. Jpn 75 (2006) 044713  
 
 
P-24  

Ce2CuGe6�d��D�EF 
 

Q´ o÷ A�õó dÏ B�6¼ �p C�Ú� Éj C��� Ôp D�Þ× ap A�.³b A� 

¿� qÐ E�ì� ì? E�¼6 ij F�¿À ¥o B��n op B�ôÅ wv C�-í îï C, E 

3øù-N A�Ü-JK
 B�g-�N C�g-��] D��¢w	dst
 E�g-��] F� 
 

Ce2CuGe68�U�5 �d¿�FÊ�!�� 15 K ¶o9D�,ZÅ�¶K\ �)[1, 2],�ËÛ@�L$��(

'(Ta ���<&5¶êë7$���[010]U0�b 2	V¶ê�G2 �);�VòÏ%&�)[3],½ú8;5J�

$!²)twRS�xy5�wK�ú)Tb�twÚ 5noÐÑë7��%&�),tÚ 5noÐÑ��|1K5

[)\�8�!�� 120 K�T�$Ì)
Ï�×�SÊ�§�&�� 15 K åæ$+,Z),�t��F$�;5×8

~�I(���@¯°8���ºÖ�AZ),YT�§�&��8!�� 3 GPa Y 5tw 8a�j�éê*��V�

��vtÚ 8+,Z)¿0�,*&�),vtÚ 5ë78�ö�±���]&�À�Û>E�]&��ö���(]

&�DAC	��� 4 w�5twB°�y�T,Ì��íÛ@��í&]&� DAC 5 $Ï'��tw(Pc)8!�� 

7.2 GPa �ÄîF'(),YT�ρ(Τ ) = ρ0 +AT2$!²)ÈÉÐÑ0 ρ0!��e/ A 5tw|1K8��t��F$~

-*�PcY� �-0��)�����*&�),;(' 4 w�5]&!�� 3He W¹	��äW¹	���y�Të

7 $�f2`&{ÊZ), 

 

[1] M. B. Konyk et al., Kristallografia 33 (1998) 838. 

[2] O. Sologub et al., J. Alloys and Compounds 227 (1995) 37. 

[3] M. Nakashima et al., Physica B, to be published.  
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P-25 
 

�Ç��1LMA��P�	��u
 
 

qþ��Ê3�©-MNM�� 
 
 �T�JK
	w�zýZ)Gf�D!8J�5¨�
¨df2`�â�);�Vì �%T,;5Gf�¨��Vì

��Ëq����*&1y*&�),ë�n��n¢= 8���(F AuCu3.ÀU��Sh CeIn3
 CeSn3V�5

Êë �û£QÊ5E�f2`5 In� Sn�J¯5 Ce$¨df2`)_² ���n¢=Å�¶K\�CeIn3	�4fn¢
ÇÈJ��CeSn3	�[Eç�)«½áH�Sh;�$�), 
 VU 1990 �!5Q��CeIn3 $!²)twÚ�6 2.5GPa	 �xyVÄ�_I(���n¢= 5�xyJ�V¶o
M÷�xy\5è;ë�*&c\�N�)��F$�ì��Ëq����*&5tw5ð�KVõb&K I()��$

�%T, 
 9ó5
�g 8�0$Ä�_I(&�)��n¢=$!²)��xyJ� 5qr;EcFNº5tw�$5Syë

��J�z{�twÚJKë7�y�&�	wzý� ¸*&�);�$h�&{ÊZ), 
 
 
P-26 
 

Yb2Rh3Ga9�e��67 
 

�� Ép��� ®© A, B�¿À ¥o B��n op B��©   ©3×Þ-�NÝ�ß-�NÝ A�Ü-JK
 B� 
 

 

½ú8�Yb êfJ$!²)�¢T9D5úû� ¡�*T
���%&�),9ó��U� Y2Co3Ga9 . �d¿�

ðZ)|��êfJ Yb2Rh3Ga9�
�¥¦J��*&W7*T,;(Y $�4êfJ$!�& Yb 8Ã/h5áH$
�����Y ¶oz{�,I��÷V��I(&�)[1],½ú8�Ga ]&�u�ËÛ@�L$&;('�=5-.
a �5à�$�e*T,;('5êfJ$!�&¶ê�noÐÑ��¢5ÂÃ��%T,I'$noÐÑ5tw�$�

��*T,�t$�%&���$!²)noÐÑ5��|1KVå�$éê*�ÈÉÐÑVv*E~-*&�ED¢�\

ë*T,�� $noÐÑ5 T2d5e/ A8 2.0 GPa�� {¯¿0�,*�ÈÉÐÑ ρ08 2.4 ~ 3.5 GPaY� �
-�����¢��*V1äZ);��,]*&�),./84"�$!�&{ÊZ), 
 
[1] N. O. Moreno et al., Phys. Rev B, 71, 165107 (2005). 
 
 
P-27 
 

Yb2Pd2In1-xSnx�������XY�

 
à� ë��d¿ �m���×�¢�¼6 ij�Ernst BauerA3g-��]�����Ý- A� 

 

Yb2Pd2In1-xSnx8�x=0.6 �:5å�?@ 5dÅ�¶K�,*�x=0�1 5�t5J� 8¶oz{8¹(��[1],
 �Q5 Yb 5Ã/8�Å�¶K�,Z x=0.6 �: 8e=3 ��%&!���(�ì 8e�2.9 ��%&�),YT�
�;ÛA]&5\î8 x=0.6 Y� ����),Yb2Pd2In1-xSnx 5�'(T x  5¶oz{�Ã/5éê�'�$�
;ÛA]&5\î5éêÏ'�½ú8 Yb2Pd2In1-xSnx 5tw�$$� *T,x=1 $�T) Yb2Pd2Sn  8�twV
1.0GPa Ï' 4.0GPa 5?@$�)�#$¶oz{V\ëI(T,¹ä8�x=0 $�T) Yb2Pd2In 5twRS¶oz{
�úû*&�)�;æ �), 
tw{v$8�ö��(��í&]&�y�T,stl 800μm 5�ö��(��í&�«�%ÛA$ SUS310S�
twM\$ NaCl �y�T,«�%ÛA�ë7=�5}~ý�*& c-BN ��õÌÖmf5|fJ�y�T,YT4
�
 8�¶o9D*�NÄ$�'�)Tb$�noÐÑë7�J)$áå�¢ë7F��)��]Û���Í*T, 
 
[1] E. Bauer et al., J. Phys. Cond. Matter. 17(2005)S999 
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P-28 
 

YbCo2Zn20�d���/C 
 

�� ®©�¿À ¥o A��� Ép B��Ù ±Â�Úó   P��n op A 

3ßà-�NÝ�Ü-JK
 A�×Þ-�NÝ B� 

 

RT2Zn20�R = rare earth, T = Fe, Co, Ni, Ru, Rh, Os, Ir	8ÀL��Fd3¯m ; space group, Z=8	 ����5 �d¿

5Nt8 R�T�¢V�(�( 3h5 �M¡$ç�)�öA�Sh Zn5r�$@Y(&�);� �),;5êfJ

$!�& Rö��8ñ�{ä*�3+5Ã/�Sh,[1][2] �5Q F YbCo2Zn208�&Fab��;�$ T < 0.2 K 

��n¢áH�� = 7900 mJ/mol K2	���*&!��T ~ 50mKY ¶oz{�,I��,½ú8 Zn�ËÛ@��y�

&à�*Ta �c¬ YbCo2Zn20�y�&twÚnoÐÑë7��%T $��PC ~ 	 1GPaQ�5twÚ5����$

!�& Yb ö��5¶oz{9D�m�'()ç�Ä:*T,;5twRST$1Z)¶o¡����()Tb$tw

Ú 5¶oÐÑë7��%T,<38twÚnoÐÑë75 $Ï'('(T TäPTå
 T2|1KÏ'('()e/ A�

ρ05tw|1K��F$¶G�$$h�&F��Z)G7 �), 

 

[1] T. Nasch et al., Zeitschrift f¨ur Naturforschung, B: Chem. Sciences 52 (1997) 1023. 

[2] M. S. Torikachvili et al., Proc Natl Acad USA 104 (2007) 9960 

 

 

P-29 
 

Development of the method to measure thermal expansion under high pressure 
 

¢� ���fg hM���×�¢�¼6 ij3g-��]� 

 

Thermal expansion is important physical value. There are some methods to measure thermal expansion such as 

electric dilatometer, X-ray diffraction and strain gauge. To make high pressure, piston cylinder cell and diamond 

anvil cell (DAC) are often used. Piston cylinder cell is available commercial strain gauge. On the other hand, it is too 

large to use in DAC. So we make micron size strain gauge and introduce the making process. 
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������� � 	� 
 	� �������� � 	� 
 	" ��(�

������������)*������� !"��

 

Ô0ÊU  Ö×  o  Ü�-M-M�NM=
�LJNMÁi ßp 

Ô0U    :� øÍ  Ü�Ýî-MNÝM
�L ßp 

Àj É�  NêM
�� Áb
�� 

�ó �1  Ü�-MJK
�� ßp 

¢ ¾oÊ  Ü�-MJK
�� kßp 

 

1982 �5{N�ñ�G�A�§&VWX�STM	®8å�$�l*�¹ä 8IY¹Y�¥¦Ïh5�u67Ú 5

�ë$|yI(&�),JK
�º5�zV£ÅI()�� STM $�%&F�Ê�8F�����xyuÈy\u¶K

��ñ?@$2T)
�òóº5ïyVP�*&�),;5��$Km5¸ËALuB°�úy*&�)$FÏÏ2'��

�(�(5
��$�{ÊZ)MguòLVç�)Tb�¤�5"��"E;�
¸Ë®5��'��KðZ)	g8

;(Y a�j�nÏ%T5V¸� �),�; ��� STM �y�TJK
��CPZ)
�U�¯m$Òb��(

�(5òó 5�st5
����¤�$ö÷*��O�m�&��áâu��'�Kð5G�ÔãZ);�8<nòó

5d�'�JK
�[b5{�$���m��4R£
�g�zoZ);��*T, 


�g 8��Ú5<=ÍËc5��$�24 �5ÞG{Ê� 14 �5õ���{ÊV�2(T,7�£�VRE��

×�;��º5:ò�û�V�I(&�)ÏpqI(TV��ÚÈ5GH���) 98 �5l�UV���JAL$¥Z

)� u£Å5vIVÌ2(T,Ê���xy�Èy\uqÜ���Û@JN�\ï´���òó 5�(T"�V�I

(�òó�5
�U� 5æOV�zI()¯U �çòó5
�UÏ'5ÃÊ�#�T�f��V���
�U�5á

å
T¤NF5G�*&8-éðÃò�F5 �%T, 

I'$9:$0²TÔ0�*&�B°5®�$�*�°�Tg5zo
qìÏ'5
�UºFÂ@�ñèT
�gº

5�z��VkOI(&!��;5
�g�tr�*&�T��;�;�����$sV)F5�£Å*&�), 

 

 

# $ % & '�

�

fg h f�ij0k�

13:00-13:05  zg5t Ö×   o3Ü-N� 

�¢ uv æp3`-NÝ� 

1. 13:05-13:35  A�§&Ì�����0�xÏ$�)�¾�¢w1  �ó �13Ü-JK
� 

2. 13:35-14:05  }~\�a¯ò¢5 STM/STS  �¾ �x3Ü-st
� 

3. 14:05-14:35  �¢Ï�&9D5¸/�\]  k4 i½3Ü¯-N� 

4. 14:35-15:05  ��G�¤�AVWL$�)�¢õö�A���@A5\]  ð9 y½3��-� 

�¢ Àj É�3N
� 

5. 15:20-16:00  G�A�§&ò\L$�)�xyzîáH5
�  :� øÍ3ÜÝ-NÝ� 

6. 16:00-16:25  9¯�M÷�*T YNi2B2Czîè¢Ò�85¸)�u¸/� 

ë7  �× ¥~3ÜÝ-NÝ� 

7. 16:25-16:50  PrOs4Sb12zîè¢ STSë7  |¢ {¯3ÜÝ-NÝ� 

�¢ Ad =¯3¯-Ý� 

8. 17:00-17:30  v��xy\ Bi2201�� Bi22125 STM/STS  �§ $o3¯-N� 

����@IJ��K�

� � QR��8�°k��.cd1UV�
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9. 17:30-18:00  STM/STS$�)v»êJ�xy\5{�C÷1/5ë7  Nó |¯3ñ-efLM� 

 

18:00 - 20:00 õ���]ÛÖ�� 

P01. ¢�.6�[5¢�y�T��� FM-AFM$�)�¢òFw\]  ×   ÜØ3Ü-JK
� 

P02. �&�}~L JKI`T 10nm���:��?�ò¢�ö5 STM\]  :× �Æ3�ãA-� 

P03. STM Ä)<=A�5A�§&�ö�×@�  ^×   º3�-N� 

P04. ¶K�¢¥JK=5¶oT¤1y� STSë7  C  �o3g-Ý� 

P05. ��WúÓG�<=�ÀVWX5z{  �`   �3�;�@� 

P06. n¢���Ks STM5z{�a¯����:$0²&  �ó Aô3N
� 

P07. STM/STS$�) Sr3(Ru1-xMnx)2O7\]  �¼ ô¢3N
� 

P08. ��G�A�§&VWX�y�Tñ=�(�<�xy�ö��(�\5
�  :� ¼¥3Ü¯-|
� 

P09. ð	xy\$!²)n�z{T5 STM \]  Þ× �m3Ü¯-|
� 

P10. Pb°âBi2Sr2CuO6+δ$!²)�²ö�� STM]5Ì���Z�|1K!�� 

¶G|1K  Ý� ¯Æ3Ü¯-|
� 

P11. ��G�A�§&VWX$�)v��xy\5�§&¨�¨�Û<� LDOS 

/�é�5\]  �� ýp3ÜN-N� 

P12. 6�[5¢�y�T���G�<=�ÀVWX5z{  �� ñ-3`�-NÝ� 

P13. Zn(�< Bi2212$!²)ÕçJKsáH5��|1K  ?�   Ï3Ü-N� 

P14. ��� STM�y�T>�¨Üê\$¥Z)Î�Kn¢A�§&ò\  ©À ¦13Ü¯-W/
� 

 

fg h flijmk�

�¢ ¢ ¾oÊ3Ü-JK
� 

10.  9:00-9:20  �xy���öË�($!²) vortex5�� STM\]  :¤ Ø®3Ü-JK
� 

11.  9:20-9:40  ��õ��Ö�&����±&[55¸/�\]  �ó Aô3N
� 

12.  9:40-10:10  JKò¢=5[5}S�ÅïcÎ�KA�§&n¢$�)Åï 

RSqr;Ec ¾f {ô3N
�Ü-���� 

13. 10:10-10:40  �� STM$�)JKò¢�/�¢T¤1y5�F�ë  �×   ¹3�ãA-� 

�¢ Ù� �N3ÜN-N� 

14. 11:00-11:30  »êJ�xy\$!²) STM/STS  �À ¡ 3Ü¯-|
� 

15. 11:30-12:00  v��xy\$!²)R)*z{5�zê  oÙ �v3N
� 

16. 12:00-12:25  Bi2Sr2CaCu2Oxzî�n¢áH5v/�òFw STS  ¿�   �3ÜÝ-NÝ� 

�¢ �À ¡ 3Ü¯-|
� 

17. 13:30-14:00  \}S STM5z{�Èy\{�Ì�����ö�×Û@� 

FIº5ïy �¾ Ø¸3��-/NJ�LM� 

18. 14:00-14:30  ���FG\Möq�>�Í$�)Èy\�¢d¿5n¢ 

áHEÛ��Í  ¿� ¯�3�-ê
� 

19. 14:30-15:00  Èy\Ê�$��I(T��/n¢áH5 STM\]  ¢© i�3J«	d� 

20. 15:00-15:30  Èy\ù�=d¿�z�5STM/STS  �9 �¯3NTTJKLM«·
� 

 

�¢ Ö×   o3Ü-N� 

21. 15:50-16:20  ð	�xy\5 STMò\  Ad =¯3¯-Ý� 

22. 16:20-16:50  ��(�<áH5|�»êJ5 STM/STS  ¿�   �3W-NÝ� 

23. 16:50-17:20  ���¶G STM$�)�T1n¢=5n¢áHöq�>�Í  Àj É�3N
� 

24. 17:20-17:50  ÍË���!��ÍË��öAÊ�5 STM/STS\ë  ¿¼ �®3Ü-N� 
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E��8�°kg�r6���1z���^�������

 

  �ó �13Ü�-MJK
��� 

 

 ¼�� Ge(001)Ê� 8�STMúÓÏ'5Ì����0$���80 K�Ú5��$!�& p�2×2	� c�4×2	5�h5

�d¿��¾¡Ïh{�¡$�DI`);�V #),;5d¿éê8�×@=$8�¶h5�d¿57� �)�Ì

�@�5¥v��D5���PQ NF #),úÓÏ'�0I(TÌ���8�Ê�áH�x�*�Ê�� Ì�@

¥�v�I`),¯�v�*TÌ�@8��0I(TÌ���$�%&n¢}SI(�I'$D5Z),;5Ì�@v

��D58�Ì���5�§&¨�Vè¢=$D5*&�Ê��d�Z) Ge ¿��öE�5¿�0#�Å9I`)PQ

 �),d¿éê5Tb5²ö��nt*#�08�Ì�@¥5v�$ñ��Ì���5�§&¨�0$¥ï*&�), 

 úÓ�T7*&�&�¡$Ì�����0*TÁ${�¡$v�I(T�d¿��5�á8�Ê�n¢áH5çUK

$|1*&�),Î�ðÊ�n¢áH8�Ê� Ge¿��öE�5Ú��¢5��Í��Íñ�($Ó!*Tµ 1�/á

H ²&@²�(¨�Û<Q$����öE��U05²�(ò¯V-#�,;5Tb$��&�n¢�0 8��/

¡� p�2×2	��V c�4×2	Ê�$��I(),YT�Ê�$�0I(Tn¢8�öE��U0$8JEY x�*�

100nm ��*(TÌ�@�5ÏZ;�F #),¯U��ðn¢áH8 Ge ¿��öE�5���¢5��Í��Íñ

�($Ó!*Tµ��/áH ���²&@n¢áH$Ks*&�),,�5Tb$��&�Ï�&�0 8��/¡�

c�4×2	��V p�2×2	Ê�$��I(),�0I(TÏ�&8²&@º�å�$w¥Z)Tb$�5xÏ)*8R�, 

 ;5¹¦5ïy�*&�Úå5���¤&E;�c�001	Ê�$�E��K*TGf$ #)�E�¤&E;�c�ö

E�5J7���(�y�T��/n¢=5�¢�öÛ:¸¹$h�&êª), 

 

  

 

 

 

 

 

 

 

 

 

 

2. ±²������. STM/STS 
 

  �¾ �x3Ü�-MstLM®
�]���� 

 

STM $!�&c¬��)�¢uò¢�Î$�

�}~\�$þ°Z);�$���c¬�|�«�

5T¤1y��+Z);�V #),;5�#��

¢uò¢4!5n¢áHV�$¹(6b)��F$

�5}SáH5��8¢E���Dú�ab��¹

¦V{¹Z);�V�'(&�),;(Y $a¯

�¢uò¢5 charging 
����5T¤1yVÄ

óI(�STM ] 8ò¢��V���N$���

YT��@A&�5+,$�� STS 
 STM-LE  

8ò¢5[57¯�vibronic states	V\ë$ÏÏ)

��$�),NiAl(110)«��5��»ê\�y�

TÁ5�i	 Ó� \}SI(TA�§&n¢5ò¢

��º5KsA�§&�a¯ò¢ charging��ii	Î

�KA�§&�y�T STM-vibronic ò\$�)�

Àò¢òFw 5ò¢[55�:�;5V�EhÏ5¸Ë $�y�T¸ËB°=$h�&ö÷*T�, 

rate rate

 
úÓ 

Sn

(a) NiAl(110)«�� AlOx }~\5�$þ°*T Naphthalocyanine ò¢

(LUMO),(b) a¯ Naphthalocyanine ò¢5[5ò\�ò¢�� STM]

3inset�,ò¢�5�*$úÓ�þ°Z);�$����5ò¢�¯5d�
�z�ÅÆ*T vibronic progressionV\ëI(), 
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4
�8r��¨&;�-M��²ö�¢Wilson Hoßp
�� �2(Y*T, 
 
[��]  
G. Mikaelian et al., J. Chem. Phys. 124, 131101 (2006) 
S. W. Wu et. al., Science 312, 1362 (2006) 
N. Ogawa et. al., Phys. Rev. Lett. 98, 166103 (2007) 
 
 

3. Ë���k³�.¬���  
 
k4 i½ 1,2, C. Sohrmann3, J. Wiebe1, X© x 4, Y. Hirayama2, R. Wiesendanger1, R. A. Römer3, and M. Morgenstern5 

�1Hamburg University, 2Ü¯-M-M�NM
�L, 3University of Warwick, 4�A-MÝM�, 5RWTH Aachen University	 
 
 ¶�/=5T9D5´h5Vv�ë�*&�°_õ��Ö�&Vû#S;Z|��}~\9D��¢Ï�&9D��x

y\�}~\9DV�è'(),;('5T9D8Zª&Wz¡����Ø�Ö���±& �êI(��� 8�('

��¯Z)�±&FÔ0I(&�),*Ï*��5Wz¡�]8�¸Ë¡$8�Y_N'Ï$I(&���,½ú8��

/�¢Ï�&áH$!�&��¢Ï�&9D 5n�µ�5[\���G�A�§&ò\$���F\]*T,¸Ë8�

1%ML Cs/ n-InSb(110)5Ê�$��I(T¶�/n¢=�c¬�*�����T = 0.3 K	��¶G�B = 12 T	��v{/

�P < 1 x 10-8 Pa	5Ú �%T,å a-g$�ç�)nt Vs ë7*T dI/dVEÛ<�,Z,G���� �Öê*T

dI/dV r�À�å h	$,Z��$�ë7nt8���ò**T�� Landau level(LL)�5�§&¨�$¯§*&�),

LL5��§&¨��5�ó Vs = -116mV�å a	�v�§&¨��5�ó Vs = -89 mV�å g	 8����u*V �(

�(,*T�/�¡$�À*T��Í
±�@.5����VÄ'(T,�('5ìû5-#I8�LL Q�U0$�§

&¨���'Z�K$x-*T�å b, f�,��Í����5È0�V�ö@=A=�Èl 7.4nm $��;�Ï'�å

a,b�f, g	 ���u	*V ,I(T����8õ��Ö�&5����-	${ä*T�Ú0#���u(��AáH �

)�m�'(),�§&¨�V LL Q�$�YE��E�f%T{äáHVõ��Ö�&5�*Y� á2�6b�å c, e	�

LLQ� Vs = -98mV 8�å d$,Z��$��T§ÛA��@d¿���*T,;5§ÛA��@d¿8�c¬[\

$ ©Z) extended áH �)�m�'(),;('5¸Ë $8�NO¡$GHI(T�¢Ï�&9D$!²)n¢

áH5Wz¡[)\�$f§Z), 

 

 

 

4. QR��!�8�����^Ë�"��8���j8.�  
 

  ð9 y½��f ¡¯3��-M-M��fLM
�L� 
 
G�A�§&VWX�STM	5{N�!�W¢$�)G�<=�ÀVWL�SPM	Vz{I(&#T,�5a�j�8

SPM úÓ �:I(TJN¡���EÛ��ÍZ);� ¸¹I(&#T5_V�½úVy�&�)G�¤�AVWL

�SGM	 8�úÓÏ'5nGé�$�)c¬�5noxyNKéê��:Z),;($���«�$T7I(T¤�A

n�$�)D!5xy¹¦ÂÃL$¥*�SPM úÓ�|y*T��5¤�An���y�);� �W/d¿$!²)

noxyNK�/�¡$z£ê*&�£Z);�V�w��%&#T,;5���UL8�Èy\�¢õö�A���
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@A�QPC	
�¢(ÛA�r�ñ���:��À���SPM úÓst�JQ�5-#I�Sh��xy\5noxyN

KÂÃ$y�'(&#&�),�E$xy�V�¢êI() QPC  8�QPC Ï':Tn¢åV:�§&5xy��(

$¥ï*&ò¢Z)D¢V,I(T
�8ð� �)[1],¯U ½ú8�QPC 5��$!²)xy¹¦5z£ê$� 

*�GaAs=��/n¢«��2DEG	$�ª&Õ°¦K5�� InGaAs= 2DEG�$1pI(T QPC5�� SGM�y

�T�¢��¹¦5\ë��%&#T[2, 3], 

½úV
�$y�T�� SPM  8�3He @Ëö���ÛA5st$§�Y²'(TÎ¶K5 SPM ùÛ(�$ñ�

±��Í�<*Tc¬�y0*���ÜÐÑ.5>���r�:Ø²��y�&ë7��%T,=5����8 0.28 K

 ���¤8 T 5¶GV�V�w��%&�),=Û@ö���<�y�TUt¢ë7$���QPC 5xy��ë7*

�V'��50�úÓ5¯°$J£I`&������$§��©;� �¯°$�)noxyNK5éê�EÛ��

Í*&�), 

å(a)8¸Ë$y�T QPC5¥¦] ���G�?@8 2.7μmm2.7μm �),SGMë7)5úÓ5G��§è��

��$�d¿8�Û:�Í$�%&1pI(&!��V I5��8ö�<Ø��.5�ö(¤�A�*&	wZ),å

(b)8��ö(¤�Ant�3.2 V ('(T SGM]�'ö����&��¨N*TF5 ���:�§&� 5xy�

Ì'i�UCF	V¹(&�),;5aÏ���($|1*T��@�²Û@ÍË��(õ��Ö�&�¶GV�$�)x

y�Ì'i5éê�v¶G$!²)�¢Ï�&�Û>áH��Vz£êI(&�), 

 

[1] ë�n�M. A. Topinka et al., Science 289, p.2323, 2000. 

[2] ð9y½��f¡¯�T\JN 42, p.9, 2007. 

[3] N. Aoki et al., Phys. Rev. B 72, p.155327, 2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. ��8�°k�*���^yz{#$d¹.�� 
 

  :� øÍ3ÜÝ-� 

 

 1981 �$�G. í;Û^� H. =�Ë�$�%&�G�A�§&ò\VWX�STM/STS	V{NI(��¢��F\ë

 #�I'$�Ê�5n¢áH��¢�%�& ë7 #);�V,I(T,v»êJ�xy\ LaBaCuO V{ÄI(

T 1986 ��{NU8��u&©��©*&�),1989 �u&
��5 Hess 'V�STM V�xy
�$Î$ðy 

�);��,*T,ª'8��xyzîè¢�\ë*T5d�'��@��¥V«I(&v�T7¬¢Vzî�$��

�b'(TFáH�éb&\ë*�STM V�xy
�5�*�8�Þ�Ôã*�);��,*T,zî�57¬¢F

áH8��xyz{é/5¥�K�ÅÆ*TF5 �)5 ��5:�WE5�xy\5zî� STM 
�V�2(T

V�c¬5ç�YT8Ê�áH5`�ÏÕN �)V��Y�WE5�xy\ �zî�FáH8ë7I(&���,

YT�v»êJ�xy\5�^�Ø��¢8 1-2nm  ���»z�V®[${; #��;�
��ÛA}~\$|¯

F5�*&Ì������0Z)5 �°(VI²'(����q����%�&5ÕÖ¯V1ä*�),��q��

�%�&5n¢áH5ÕÖ¯$h�&�STM Vë7A'�*&Þ¯5UL ���v��xy
�$ STM 8Nt�)

»¼�Z);�$�%T,v��xy\5{Ä�J�;æ$�STM V{NI(&�T;�8�ab�Eý�),

STM/STS�y�T�xy
�$h�&�zîáH
��QR$�YY 5
�$h�&`a�F8���, 

(a) (b)

¥¦] SGM] 
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6. ³%Aæ&1DP YNi2B2C#$÷�'()�¬*�f¬��ab 
 

�× ¥~�°�   ���9   ±�|¢ {¯��Ü Ïo A��� ¥È A�:� øÍ3ÜÝ-NÝ�J«	d A� 

 

 

 ³¶w�xy\$¶G���)�|fáH�zîáH	$S),¶F8�¢¶F²0 �a¯�*&c¬�$³0*zîè

¢���Z),½ú8�;5�xyzîè¢585�G�A�§&VWX Wz¡$
�*&�),4"� 8�Y�

zî�ö�×@�$1Z)
�5¹á�+\*��$G�A�§&VWX zî��zêZ)UL�N��,*�Ò�

&½ú5
� N'Ï$�%&#Tzîè¢5855qr;Ec$h�&ÚZG7 �), 

 

7. PrOs4Sb12#$÷� STS�� 
 

|¢ {¯�Û× ±~�vó ÏÂ�´�   ª A�ð9 ¡¶ B��� �� B�:� øÍ 

3ÜÝ-N�Â´-efL A�KL-NÝ B� 

 

PrOs4Sb128áâ�@Û�&�öAêfJ�~n()J�Û�RT4X12	5¯h �), �8ÀU� �R�¢5û��

12µ5 X �¢V 20�\ §�@©Ç.5d¿�*&�),YT;5J�Û8 Th��� �5¥�K�SÊ� �5ó

9$¥*&8Uó¥�2�ST��ó¥� *Ï��,2001�$ PrOs4Sb12V�� 1.85K  �xy$9DZ);�V{

ÄI(T,Pr �ð©|�êfJ 86b&5�xy\ �ð���5-#���n¢=�xy\ �%T,�*&�x

yáH$!²)>{¶ê5:¹�����¶G��v�¶G �T�z{TV:);����Nç�¹¦V��I(&

�), 

½ú8 PrOs4Sb12 $!�&���G�A�§&VWXuò\L�LT-STM/STS	$�)ë7��%&#T,c¬Ê�8

Q\ù��c�� a �c¬�#);�$��7�*��5YYc¬���$fÊhh 3He5�{WX$�� 0.4K 

5 STM/STS 5¸Ë��%T,STM 5\ë 8 PrOs4Sb125è¢7/$¥ïZ)¬á5d¿V('(T,PrOs4Sb125

 �d¿$!²)Çá5�ò�Ä&�)�m�'(),YT½ú8¶GQ$!²) STS $��zîè¢5\ë$�e*

T,¶G� �5[001]U0$Ï²)�¶�5zîè¢V\ëI(�¶G�é�)�¶�5�á8Íú$éê*T,YT

;5¶�50#8�hFJ�0#�0�&!�� �5 Th¥�K�ÅÆ*TF5$�%&�T,"� 8 PrOs4Sb12$

!²) STM/STS5 $$h�&ö÷Z), 

 

 

8. 'Ryz{� Bi2201+, Bi221. STM/STS·Ò»i-�.�§y÷�1/�iþÙÚ 
 

  �§ $o3¯-�N� 

 

���Bi2212 =
 Na-CCOC =5 STM ¸ËÏ'�v��xy�Nt±²)µ¨�Û<áH xyn¢µ�$:?Û

r�ñ�(á5�è¢��:�a$:?Ûr�ñ�(�~¸	V¹();�V��I(�µ¨�Û<áH5�¹(Tz

{� 8��Ï�-#�� �Òb&�) 1,2	,;5:?Ûr�ñ�(5û£8 STM5²ö��nt��§&¨�	$|

'��Îò¯K��2(),�5:�Îò¯K µ¨�Û<áH�J¯5û£�Fh:?Ûr�ñ�(V�xyáH 

F1äZ);�VÄóI(T,STM]$¹():?Ûr�ñ�(8��Gf�Q�GfV�)V��U5Gf�STM]

�J¯G� ë7I(T�xy¨�Û<8�¨�Û<5½��¡�&/�¡$Î$ÕÖ¯��),YT�:?Ûr�

ñ�(8�ì$�xy¨�Û<�5�§&¨����²ö����	 ¹()V�¨�Û<5½�$T<Z)�=²ö�

�Y� v*Eg{I(),v��xy\5��� d��xy\ 8��=²ö��Y�5 STM]
A�§&��@A

&$!²)¨�Û<½�5d¿8�º/�$!²)��(Y�5¨�Û<d¿
�57¬¢áH$XþI(),�5T

b�:?Ûr�ñ�(
�xy¨�Û<5ÕÖ¯8�K$�xy¨�Û<5������(��5n¢¥áH�)�8

7¬¢áH�1e*&�)�m�'(), 

9ó8�ì$�S(�<Y�5 Bi2201(Tc=32K)� Bi2212(Tc=88K)������(�<5 Bi2201(Tc=25K)5c¬$h

�&�%T STM/STS¸Ë5 $�«$�:?Ûr�ñ�(>�5Ï�&Z�|1K
�xy¨�Û<uµ¨�Û<�5

1ÑK�ö÷Z),4¸Ë 86 9K 5�v{/Q  ��º#z*�8�b$ STM ]�ë7*��5:�J¯G� 

STS ë7��%T,�5 $�����(�<�� 8~4am4a  �%T Bi2201�Bi2212 5:?Ûr�ñ�(5û£

V�S(�<�E 8K$~5am5a ��);�VòÏ%T,;5û£5éê8�:?Ûr�ñ�(5��$�?&×�
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5§����ÍVÛj �);��,]*&�)�X2(),YT�Bi2201=5 STS5 $Ï'�1	 ARPES¸ËÏ'

��I(&�)��$�µ¨�Û<8�xyáHY v#È%&�);��2	 µ¨�Û<5-#I8/�¡$Î$Õ

Ö¯_V��Ö5-#I8��5 ARPES ¸Ë5���¯§Z);��3	 ¨�Û<�$¹()�À¨�Û<8����

��(Y� ��I()n¢¥�Ï�&¥	5¨�Û< �);�!VòÏ%T,YT�µ¨�Û<5ÕÖ¯K�|y*

&.bT�?&×u��@t$!²)¨�Û<5-#IΔs8��xy5 Tc$�%�&Z);�$h�&Fö÷Z), 

 

1) M. Vershinin, et al. : Science 303 (2004) 1995. 

2) T. Hanaguri, et al.: Nature 430 (2004) 1001. 

 

 

9. STM/STS��^0¶��yz{�.1@23Í4.ab�
 

  Nó |¯�»4   3ñ´-M-M� efLM
�L� 

 

G�A�§&VWò\�STM/STS	8c¬Ê�Ï'5A�§&nå$��Ê�5n¢áH�\ëZ)F5 �),;5

A'$�� Bi =v»êJ�xy\ 8 nm �%�& 5¨�Û<5ÕÖ¯K
{�áHµ�5é�V�Ç¡$\ëI(

&�),�5S�$1*&8Ì���Z�òÒ
 �d¿$S�Z)°(VkOI(&!��YT�xy{¹	d5F

N5AVÏ����)F5�*&/WE5
�V�I(&�),Bi =�xy\ 8�Bi2O2 �V�Ê�ý�*&¼:*�

�xy�`� CuO2�8 SrO ��2Ó*& 2 ýò_²ÚU$¯°Z),*Ï*��zK��5NÓ CuO2���F\

ëZ)58Î$&*E�¯b5 STM/STS \ë 8¼�Ê��();�V�G� BiO Ê��y�&�),*TV%&�

;5\ë $V CuO2�$�F12)²&@áH�Ê*&�)Ï9Ï8>N 8�E�('(TÕÖ¯KVv��xy{

¹$4�¡Ï��Ï$1*&¯§*TÄF8('(&���, 

;5���áâ5Q ½ú8�Ê�áH�Ùý$ÅÆZ)���();�V:!)A'�m*&�xy¨�Û<�5

1ÑK��ª�;(VÊ�áH$�EZ®��²TF5 �)5Ï9Ï�ú);�� ¡�*&�Bi2Sr2CaCu2O8+y 

�Bi2212��S(�<	a �5{�O½vI�Local Barrier Height, LBH	5¸/�òÒ�\ë*�STM Ê�]


¨�Û<�Ëq���Δ5¸/�òÒ��¢Øu& ./$��*T,LBH 8C÷1/$¥ï*&!��úÓ�c¬��

å()A�§&nå5+¾e/$T<Z),å8J)$\ëI(TJ��$!²) STM Ê�]�Δ]��� LBH ]�

,Z,STM Ê�]� LBH ]$8-#��5T1V���Ê� 5é�d¿�-#EÅÆ*&�);�V2Ï),I'

$./$FI*T $�LBH 8é�d¿�®[$¥ï*&�)¿ 8�E�é�d¿$��v�T Bi �¢�À5-�

$-#E|1*&�);��Ä:*T,Δ]� LBH ]���*&d)���U5�$��T18ób'(��¸Á�T

1e/8-0.15 �2�Ï��T1�,*&�),;5���Δ5ÕÖ¯K8Ê�5Z®��E�²TF5 8�E�CuO2

� 5²&@5áH�ÅÆ*&�)�m�'(), 

þtcBi2212a �c¬8Áª���íe
	��Ôã��²T, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
å Bi2212a �$!²)(a) STMÊ�]�(b) Δ]�(c) LBH](20 nm x 20 nm, 5K). 

(a) (b) (c)
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10. yz{5Ó6�N�§�\]^ vortex.QR STM�  
 

:¤ Ø®�×   ÜØ�ód öl A�æÞ ;N�Ù� �N B�¢ ¾oÊ 

3Ü-JK
�ÜN-«·Ý A�ÜN-N B� 

 

 

 Ê�LM¡�AL�¬úZ);�$�%&W����d¿\���*��5�xy��ª)
�V[j$�I(&�

),ë�n Si�111	¼�Ê��5 Pb ��\$!�&8��¢ý����5Ë�§�{;$�)ñ&�Û@�5��;�

ÍV��I(&!�[1]�ïy5\*Ï'F�xy5�öE�$$h�&N'Ï$*&�E;�8Î$�� �), 

½ú8;(Y $�xy5�öE|1K$h�&��v{/Q 1p*T�öEu\hVK$�E{;I(T Pb ��

�öË�(d¿$K *&Q\ù��c´WX�v{/ STM �y�&\]��%&#T[2],9ó8å�(a),Z���

�öË�($!�&¶GQ 5�xy¨�Û<ë7�����5òÒ$h�&�ªT,N$�=²ö�����@��

��ZBC	��xy5¸·�m�&�öË�(�$!�& ZBC 5EÛ��Í��%T,�5 $�vortex 5��$��

ZBC 5���\ë*T�å�(b)�,I'$Dú��öE5�öË�($h�&JD5ë7��%T $�vortex 5��8

�öË�(5�öE�µF$1e*&!����êI(T GLUQq�y�T�� $5¿0�a(¯§*&�);�V

òÏ%T[3], 

�

67���

[1] M. M. Özer et al., Nature Phys. 2, 173 (2006). 

[2] T. Nishio et al., Appl. Phys. Lett. 88, 113115 (2006). 

[3] V. A. Schweigert et al., Phys. Rev. B 57, 13817 (1998). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11. ��b891ºr�µk:�.¬���  
 

   �ó AôÂÃ�:¤ Ø®Ã�æÞ ;NÃ�¢ ¾oÊÃ3N
Â�Ü-JK
Ã� 

 

 n�$��RSI(){/Q5�nõ��Ö�&8¯b$@�=�õ��Ö�& �êI(),T\� 8û@5M

�$|1*�>Ón¢=$@Y(&�)Gf$8�=�5n¢V@�=�õ��Ö�&�cÊ´���Z)���$V

v�),;5���$$���@�=�õ��Ö�&8��åÄ$éêZ){�¡�õ��Ö�&��),ë�n|�

Q5Gf$8�T\JN5ßLô$ø%&�)��$�Å¾.õ��Ö�&Z�2Ê¸/1/¡$+,Z)�á��)

;�V�'(&�),�*&�5v�n¢µ�$�)�����$$�%&�n�$�)õ��Ö�&82�Ï 0.1 nm

Q�5)* +¾*&*Y�,;5������$8�J�� 5n¢5[)\�
�($1Ñ*TJ�5ö¹¦�N

FZ)� «4¡Ïh���¹¦5¯h �)V�|�� 5���$5\]8�STM 5/�òFw�F%&*&F%

& �), 

 
Fig.1 (a) Pb���öË�(�12 ML	5 STM]�125 nm x 125 nm	 
(b) (a)Q5Æ� @Y(T�ò5 ZBC]�T = 2.0 K, B = 0.6 T	 
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�; �4
� 8���I(T�nõ��Ö�&�{�¡$\]

Z)Tb$����$5Q���/n¢=�y�T,��/n¢=

 8�ì�n�$�)´�/¡$xV%Tõ��Ö�&���/�

�$���b'(Tn¢V��Z)Tb$����$V´�/5G

f$�ª&Q�,\]$S*TÊ��*&�Si�111	 Ag-33 × Ê�

��Ú Ag3 	�¥¦�Z);��*T,;5Ê�8�Si�111	��$

ø���¢ý�ML	�K*&��I()�d�Ê� ���|�¡�

Ê�7¯�ð*>Ón¢¡���/n¢=���Z);�V�'(

&�), 

4
� 8;5�����/n¢=�ShÊ��$!�&�

STM/STS �y�&����$�,Z�nõ��Ö�&5¸/��F

\]����Nå5��$��I(Tõ��Ö�&5+¾���5

õ��Ö�&5[5d¿��À���%�&5òFw ¸/�\]

$�e*T[2]5 ��Z), 

 

[1] N. W. Ashcroft and N.D. Mermin: “Solid State Physics”, (Saunders College, Philadelphia, 1976). 

[2] H.Ono, Y. Nishigata, T. Nishio, T. Eguchi and Y. Hasegawa, Phys. Rev. Lett. 96, 016801 (2006). 

 

 

12. ;<���.:�=x1>?îø@�8�°k����^>?wxO-íAë 
 

   ¾f {ô3Ü--M����¾�LM
�L�NêM
��� 

 

|�$JK*Tò¢5[5áHVÎ�KPQ }SI(����@���$Féê���);�V�'(&�)V

[1,2]�STM Î�KA�§&ò\ 8��'(T[5áH5ÖÍ�&*Ï�:I(&���,¯U�ò¢�©PZ)n¢

8;5Wn¢PQ ò¢5[5áH�}S*��)Ä� êMÅï�RSZ)[2,3],©PZ)n¢585�§&¨�$

¥Z)ò¢5855ï´Ï'�Ç�h5ò¢Ï'[5��@A&5§(V�w �)��@Ö����@A&	[4],�:

I(T[5��(�©PZ)n¢V��õË&$AËÛ<I()n¢áH�51e�¸Ë!��µ�x1/L$�)N

O��$���ª�n¢áH$Ks¡$1y*&�);��N'Ï$*hh�)[5,6], 

}SI(T[5��(VÅï�·$�áZ)Gf�[5��(�5Î�¥ f5-�V�Åï��$-#E��Z)

;��;(Y $,*&#T[3],���Î�¥ f5-#IV�[5�¢/$��;��);��¸Ë¡$Ä:*T5

 �a`&ö÷Z)[7], 

 

67���

[1] S. Katano, Y. Kim, M. Hori, M. Trenary and Maki Kawai, Science 316 (2007) 1883. 

[2] Y. Kim, T. Komeda, Maki Kawai, Phys. Rev. Lett. 89 (2002) 126104. 

[3] T. Komeda, Y. Kim, Maki Kawai, B. N. J. Persson, H. Ueba, Science 295 (2002) 2055. 
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[5] M. Ohara, Y. Kim and Maki Kawai, Chem. Phys. Lett. 426 (2006) 357-360. 
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13. QR STM��^;<����B��.CD,a 
 

   �×   ¹3�ãAÀ-M-M� ¤ÁefLM
�L ��LMÁi� 

 

½ú8;(Y �|�Ê��$!²)���öEò¢5���¨q�Ö��[1]
WÉ¡�ò¢�T¤1y$�)>�

¨Üêd¿[2]��� STM$�%&N'Ï$*&#T,;('5
� 8ò¢�$�Eûw¡�T¤1y�|y*&#T

V�4
� 8Êw¡�/�¢T¤1y�|yZ);� �Ê�� a¯ò¢�Ö¯$ò¯I`,�5ò¢�T¤1y

åC(a)STM ]�(b)ËI/dV ](Vs=0V)�(c)õ��Ö�&

],(a)$8    5´5¯�V\]I(�(b) 8�5´$

�)��Û<û� 5n¢7ä�V\]I(�(c)Q$8
J��5õ��Ö�&5[5V\]I(&�), 

Ag3
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��F�ëZ);��cdT[3], 

å84
� y�T IrPPY �~n()ò¢ ���Ir 

5û�$´h5�?;&��>�V<=�Ëá$þ°*

T�á�§%&�),;5ò¢8 C3 2U0$ 6.5Debye

5-#�/�¢��q�A�,Z;�V�'(&�),

;5 IrPPY � Cu(111)�$�KZ)��a¯ò¢$ò¯

*&�);�V�� STM $�%&N'Ï$�%T,vò

Fw STM \]$�%&�IrPPY ò¢5 C32V«�Ê�

$¥*&��$�%&�);�VòÏ��I'$È2Ë

¡�ò¢����$�%&�ò¢5/�¢��q�A8

«���0�&�);�VòÏ%T,hY��Êw¡�

/�¢T¤1y$�%&a¯ò¢$ò¯*&�)� O

±²'(), 

I'$�ò¢5��F)*òÒ��ª);�$���ò¢�$�Eõ��Ö�&�.b�ÊwT¤1y8X]/�¢

$�)T¤1y$�%&I'$�b'(&�);�VN'Ï$�%T,I'$�K��~�I`)��0.24nm-1 5��

ò¢µ� ¯7$���P@ò¢8¶�/´���*T,;5¶�/´8ò¢UýÏ'���Wýd¿���Z);�

 �/�¢��q�A�TÌ*&�);�VòÏ%T, 

 

[1] J. Chem. Phys. 115, 3814(2001); J. Phys. Chem. B110, 18130(2006) V 

[2] Nature 413, 619(2001); Appl. Phys. Lett. 88, 253113(2006); Adv. Mater. 19, 117(2007).V 

[3] Phys. Rev. Lett. 98, 206102 (2007). 

 

 

14. ¶��yz{��\]^ STM/STS 
 

  �À ¡ �:� ¼¥�Ý� ¯Æ3Ü¯-|
� 

 

 ½ú5Í&�< 8�10 �a��$�v{/CD5��u¶GQ STM/STS �y0*»êJ�xy\5n¢áH5


��6bT,�5:�3Heu11T CD5�d	�y0�I'$`±�B°�>1*
��Pb&�),
�¥¦8»êJ

�xy\ YBa2Cu3Oy� Pb�Í�*T Bi2Sr2CuO6+d5n¢áH�¶FáH��xy�ö��(�\5n¢áH�ð	

y\$!²)n�z{�� �), 

 »êJ�xy\ 8�STM/STS, NMR, QK¢ó_��5ë7Ï'�n�
���5¢û£z{V\ëI(�;(V

v��xy5	d��5��$1ÑZ)ÏabVFT(&�),½ú8»êJ�xy\ YBa2Cu3Oy(YBCO)a �5º

#z�$!�& STM/STS5ë7����n�z{51ä�ú%T, 

1 V 6 mV 

]^^_\`ab\

(a) (b) 

]cd\`ab\

å� BaO�$!²) STM]5²ö��|1K,(a) 1V, (b) 6mV. 
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 YBCO5º#z�8 CuOÎ�YT8 BaO�$�%&d�I(),CuOÎ�5A�§&��@A&8�xyNK�,

ZV BaO �8,I��,YT�CuO Î�� 8WE5»z�úV\ëI()V�BaO �$8a�j��úVÄ'(�

�,BaO �5 STM ]�å�(a), (b)$,Z,v²ö��$!²) STM ]8a(®[�è¢]�,*&�)�å�(a)�,

¯U�10 mV�Ú5�²ö��5 STM]8 BaO�5�Ú$�) CuO2�5n¢áH�ÅÆ*&�)�X2()V��

�/¡�é�d¿V\ëI(&�),�5þ�8�Bi2Sr2CaCu2Oy 
 Ca2-xNaxCuO2Cl2  \ëI(T:?Ûr�ñ�(

�����8ç���Õ°¦ R)*¡ �),I'$�;5��/é�d¿5S��ú)Tb$ÕçJ�$
²ö�

�|1K$h�&ë7*T,;('5 $$h�&��Z), 

 

 

15. 'Ryz{��\]^IEF��.�G� 
 

oÙ �v3N
� 

 

v»êJ$!²)v��xy8��ÛA}~\$Ì����(�<Z);� {¹*YZ,}~\Ï'�xy\º5

{qPQ$!�&8��2Ì)µ¨�Û<
�AËö<z{��%Tab��¹¦VÄ:I(�;('5NFV�xy

{¹	d5FN�µF$1Ñ*&�)�m�'(&�YZ,�5¯U �Ì���(�<VêM¡$�2()Tb�°

(VÕ�Ï¡$y0I(�v��xy\$!�&8/�¡$ÕÖ¯�¹¦V�EhÏ��I(&�YZ, 

;5���¥¦$½ú8 STM �y�Tò\ë7����}S��@A&5�?&×�§&¨�$1Z)Î¥��ò5

/�òÒ$��V 4a0�a0 8��Fv-v)*	5¯2K5(qö�d¿V�);��{Ä*��(VJ�$�'�Ä:I

();����*Y*T[Y. Kohsaka et al., Science 315, 1380 (2007)],;5���AËö<á5d¿8Îû£¡$òÒ

*&�&�[\�*&n¢@Ë���ÍË����*&�YZ,(qö�5��d¿8v-v5 f�$QRV�)Nt

¡�F5 �J�$�'�J¯ �);�V2Ï�Y*T,;�*T�Îû£¡�d¿��°(51äÚ$!�&FN

'Ï$ #)58�STM5Î$�w�* �)���YZ,"� 8�;('5 $��STMÏ'('()±��5

Fä$!²)�T�����F$ö÷*YZ, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16. Bi2Sr2CaCu2OxnoD�Z[�dpqrsB STS 
 

  ¿�   ��â� �÷��Î ¡Ð��� vl A��� ¥È A�:� øÍ3ÜÝ-N�J«	d A� 

 

³ II w�xy\$ Hc1<H<Hc2�Hc1, c2: Ú���¶G, ����¶G	$�)¶G�Ï²)��¶G8�¢¶F

(h/2e=2.07m10-15 Wb)$òÏ(&c¬�$³0Z),�TÏF��¢¶F�Ó�*TÑ× c¬�##Ò�TÏ5��

$�),;5áH�|fáH�~¸,�¢¶F5Y2�$8�xynåVzá$�V(&�);�Ï'��¢¶F5;
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��zî�F��,zî 8�QRÏ'�xy�^�Ø��¢Ó5?@ �xyz{é/5[�V+,*&!��YT�

¶G³0¢Ô5?@ ¶GV³0*&�),�U5�� 8�xyVQE�%&!��Y2��8ç�)n¢áH�

�%&�),�5Tb�;5���N$zî��~¸,zî� 5n¢áH��ª);�8³ II w�xy\5¶GQ5

K���)� �&F�� �),STM 5úÓ�¶G�J�U0Ï'c¬Ê�$�±²�G�A�§&ò\L�STS L	

�SyZ)��zî� 5{�áHµ���ª);�V #),YT�zî�5���ì� áHµ�Vç�);��

ú��zî��µ]êZ);�F�w �), 

½ú8��� 4.2Ku¶G 14.5T 5F�|fáH$�)v��xy\ Bi2Sr2CaCu2Ox $¥*& STS L�y��0.47

Õ/�@]&����b&v�/�òFw zî�5n¢áH��ª);�$�e*T[1],å 1 $ë7I(T¯µ5zî

�5 STS ]�,Z,Bi2Sr2CaCu2Ox 5zî�$86¤9 mV $áHV1äZ);�V��I(&�)[2],Nå8 

Õ9 mV $!²)Wòxy� µ]ê*T] ���O8�9 mV  5] �),�F$Q�5u���Vzî� �),

�U5]$!�&�zî���$é�d¿V\]I(&�),�50#8 Cu � O 5 fU0$Ö%&�),I'$¶

h5]�Ä�ª)��Õ9 mV5zî�] N)�G�8�9 mV 8×E�¾$�9 mV N)�G�8Õ9 mV ×E

�%&�);�V2Ï),zî�$!�&n¢¡�áH�Ï�&¡�áHV¤�$¾¯T5é��,Z;�VÄ�_I

(&�),./8"�$&êª)G7 �), 

 

[1] K. Matsuba et al.: J. Phys. Soc. Jpn. 76 (2007) 063704. 

[2] K. Matsuba et al.: J. Phys. Soc. Jpn. 72 (2003) 2153. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17. *=x STM.uv1H{�1@g�r6� �5¼ij�IJ�.?� 
 

�¾ Ø¸3��-M/NJ�LM
�LuJ�st¾�LMÁi� 

 

���%�& d¿�{;*�*�	w�JK	�¸¹Z)$8�W/d¿51pu{;®5z{��2`&�;(

'	w�p*EÂÃZ)®5ÄÀVñ�Õ�� �),ë�n�Èy\±²ö�8W/ê®5P�$��¥¦�Z

)d¿V/: nm 5��$q*&!��*¯*T(���A5òÒ
��5Ë�§����¢�%�&5h'i
{�

¡�d¿8	w$Z®���)_² �E�z¢[\551NK�5F5�NOZ)'ü$S%&�), 

½ú8�G�A�§&VWX�STM	��¢\M5®��fZ);�$�%&�ë�n����%�&5\RSï´

�v�/�u)�òFw FIZ);�V�w�®5z{�Pb&#T,4"� 8�;�*T¯Ñ5AL5QÏ'�

\é�A�§&ò\L$�){�Ì����5�zê�)�òF STM $�)�ö�×Û@�5FI��$h�&���

5 $�ö÷Z), 

 

å 1: �� 4.2Ku¶G 14.5T5F� ë7I(Ta¯zî�,¶h5]8J)$ë7I(&�),
O�$����éâ]V,I(&�), 
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18. QRKD¢*5�O�s�Ü��^H{�Ë�ÙÚ.��d¹ti��Ü 
 

   ¿� ¯�3�L-MêM
����/zLM¤Á
�]���� 

 

\MVWX 8�\5ó_��$�%&�5/�òFwV!���À×@=�${�I(&�),;($¥*&�\

�FG®�|y*T<=�ÀVWX��FG\MVWX	8�ó_�����Tv/�òFw 5\ëV�w ���

�5Ôä¡�õ��Ö�&5vIÏ'�*���&�*&£ÅI(&�),*Ï*¸Á$8��5Nt�vÏ*T

100nm �Ú5/�òFw 5./�ò\uöq�>�Íë78®¡$�G 8��,����
E 50nm �Ú5��

Y ¬q*�;(Y �8�¡$ç�)ë7V�w$�%&#&�)[1-4], 

�FG\MVWX 8�<=�À�~n()�ò5KwVVWX�*&5N)I
/�òFw�-#ENOZ),

½ú8�;(Y $Ø%&#T<=�À1p®�u��$�D!5F5$�ª�&�<ÛA�N)I	V-�$0�*

T¶'����.�á5<=�À�z{*&#T[2],�5¯U �;; ¥¦�Z)Èy\�¢d¿5vòFwë7$

8�VWX5Kw��F$c¬d¿5�SêVñ� �),;('���*��FG\MVWX�y�&�¢(ÛA 

5ë7Ï'�/�òFw 30 nm 5{\öq�>�Íë7V�w �);�V2Ï%T[1], 

;; 8��FG\Möq�>�Í5Nt�vÏ*T�¢(ÛA5}S¢5�51/EÛ��Í$h�&ö÷Z),

c¬8 GaAs/AlGaAs a¯�¢¼@Q$v�T�öË�(��¢(ÛA	d¿ �),�¢(ÛA5{\��@A&$8}

S¢�@�=�T¤1y$��F*Tn¢-p�¥;X	!��}S¢ò¢��h5}S¢5FáH;XX	{\V\ëI(

&�),å$�('5����;��*�V'('(T{\öq�>�,Z,}S¢{\öq�>$8��¢(ÛA5

�áçUKVÄóI(�I'${\öq�>5�öE��Fv�/�òFw ë7 �);��m�Z)��;5ö

q�>8(ÛA� 5}S¢�51/��F�zê*&�);�$¥ïZ)[3],I'$�}S¢ò¢{\öq�> 8

�5xV�V�}S¢5�(��ª¯ó��IE�%&�),}S¢ò¢{\öq�>5/�¡�xV�8�}S¢ò

¢���Z)�µ5}S¢�5/�T1�Å

Æ*�}S¢�51/��{äZ);�V£

ÅI(),¸Á�NO��$�) $Ï';

5¸Ë $��¹Z);�V2Ï%T[1],;

5�����öq�>�Íò\�~ª)v/

�òFw 5\Möq�>�Í8�Dú�=

º5ïyVm�'(),"� 8�;5�F

G��öq�>�Í5Nt�9:5����

$h�&êª),  

 

[1] K. Matsuda, et al., Phys. Rev. Lett. 91,177401 (2003), Physical Review Focus Story, 22 October (2003) and Physics  

Today, 11, 14 (2003). 

[2] K. Matsuda, S. V. Nair, H. E. Ruda, et al., Appl. Phys. Lett. 90, 013101 (2007). 

[3] K. Matsuda, T. Saiki, T. Yamada, and T. Ishizuka, Appl. Phys. Lett. 85, 3077 (2004). 

[4] K. Matsuda, T. Saiki, S. Nomura, and Y. Aoyagi, Appl. Phys. Lett. 87, 043112 (2005). 

 

 
 

19. H{�L½�ùM��PQ�N��d¹. STM�  
 

  ¢© i� A,B�ÙÚ   Û A,C�¢¤ Ü� A,B�Q× �ø A,B,C3J«	d A�Ld ICORPB���-�/J C� 

 

�� STM/STS 8�v�/�òFw�Ý1 nm	����v��§&¨�òFw�~ 3.5kBT	 c¬Ê��YT8��5�

�	5n¢áH�¸/� µ]ê #)�(T��& �),4"� 8�Èy\Ê�$��I(T��/��d¿5n

¢áHë7$h�&ö÷Z), 

�1	 �¢õö�A���@A�QPC	[1] 

Si(111)«��$�¢I`TE&:(qö� Bi�\5(qö�7��� 1nm�Ú5/�¡¨�Û<	�|y*�QPC �

1p*T,;5Gf�QPC8Ê���U0$��I()Tb�STM \]�w��),�; �n¢áH5G�|1K

� QPC û� ë7*T,QPC �� 8(qö���$8��*¯¡�n¢áHV1ä*��57¯�5�§&¨��
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8S<��l5µ��/7Þ�$���b'(Tn¢áH�*&�E8NI(), 

�2	 ��/�À²�( 

Si(111)-β-  m  -R °30 -Bi��:�β-   -Bi	Ê�5 STM ë7$!�&n¢7ä�VÄóI(T,;(8���/¡�

n¢áHV��I(&�);��ÃbZ),;5n¢7ä�5�¢8��<&n¯5~���F$+,*��§&¨�

ò¯8>Ón¢¡ �%T,;5;�8�;(Y ��I(TÊ�n¢7ä�5Nt�¯§Z)V�4c¬5Gf��

Ú5* ç�),�1	 β-   -BiÊ�8Èy\¡ ��5²�(¨�Û<8 Si��F-#�,�2	p.«� 5d7ä�V

\]I(�n .«� 8\ëI(�Ï%T,�3	p .«�$!�&\ëI(T��/>Ón¢²�(5½8�«� Si 5²

&@xy25½��F�§&¨�¡$��¯°$1ä*T,;('5;�Ï'�Ê� 8�E�/�n�ý�$��I

(T�¢¼@�$���b'(T��/�À²�(5n¢áH �)�m�&�), 

 

[1] K. Nagaoka et al., PRB 74, 033310 (2006). 

 

 

20. H{�O9´ÙÚPu½. STM/STS 
 

  �9 �¯3NTTJKLM«·
��� 

 

Èy\ù�=d¿8��¢Ï�&�$�6b�*T¶�/=Nð5K�V¹()��JN¡$ab��= ���Y

T�vû�z¢
\z¢!�ïy�F���«¬= �),;(Y �;('ù�=d¿5NK8�E@=���Û@

�\M¡ë7
no¡ë7$���ª'(&#TV�JN¹¦5®[�NF
z¢NK0�� ¸Z� �ù�=d¿

��$!²)�51/5¸/�FIV�Y(), 

���¸¹Z)UL5¯h�*&�ù�=d¿�z�5G�A�§&ò\�STS	V4è'(),STS 8úÓ�Ú5{

�áHµ��LDOS	��§&¨�51/�*&�);�V #),¯b¡� III-V ßÈy\5¼���110	�8��?&

×Øu&��;�Í$�)Ê�º5n¢5àîV��;�V�'(&!���5ù�=d¿�{/Q �110	�V:)�

�$�z*�STS ë7���;� �ù�=d¿��$!²

)��¢2U0$¥Z) LDOS 5/�òÒ��51/5¶á

$¥ï	��);�V #), 

½ú8�InAs/GaSb ù�=d¿�c¬�*��110	�z�

5�� STS ë7��%&#T,4{Ê 8�;(Y $\ë

I(T��¢���b$����I(Tn¢!��p�5�

À²�(��¢¼@�5�51/5 f�a¯õ��Ö�&

O½$�)0
/Å
n¢�5��$h�&ö÷Z), 

 

K. Suzuki et al., Phys. Rev. Lett. 98, 136802 (2007). 

K. Suzuki et al., Jpn. J. Appl. Phys., 46, 2618 (2007). 

\
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å�Cù�=d¿�z�5 STM/STS ë7,¼� �â�

�110	Ê��()Tb�c¬8�v{/Q��10-10Torr	 �z
I(��� STM��5 K	º��I(), 
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å�CInAs/GaSb �¢¼@5 STS ë7,InAs �¢¼@$

��I(T�À²�(VNZ$\ëI(&�),LDOS �

/�¡$îòZ)���§&¨�$¥*&ü'á$éêZ

)¶�/=Nð5áHµ�òÒV('(), 

å´CInAs/GaSb a¯ù�=��Y�5 STS ë

7,InAsýÏ' GaSbõ��Ö�&O½$0
Z)

n¢V�; Å
I();� �������Vv

�),n¢�¢5�§&¨�|1KÏ'ò¯1e�

�F.b);�V #), 

3 3

3
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21. ñòyz{�. STM�* 
 

  Ad =¯ 1�vÄ   ø 2�ód ¯� 2 31¯-uÝuïyJN�2¯-uNuJN� 

 

2 �/¡n¢²�(�Shð	�xy\κ-(BEDT-TTF)2X 5= 

8�Å�¶K}~T$F*&�xyTV:¹*�v»êJv��x

y\�Km5Td¿�Sh;�Ï'F��T1n¢=$:¹Z)�

xy$abVFT(&�),½ú8��xyáH5 STM ò\ë7

$��¨�Û<5¥�K�N'Ï$Z)
���%&#T,9ó8

κ-(BEDT-TTF)2Cu[N(CN)2]Br 5a �c¬$!²)���/�$

�����$!²)·�|1�ðbT STM ò\ë75 $Ï'�

¨�Û<5¥�K�kOZ), 

κ-(BEDT-TTF)2Cu[N(CN)2]Br 5��/xy��a-c �	$��$

STM úÓ��<=�:*T�#5Wò���@���51/�8�

��(5GfF V ã.�*TçU¡¨�Û<�,*&!��d-�

$Nt¡�F5��%&�),¯U��U¯5ç�)��$!�&

('(TA�§&��@A&8å�$,Z��$=�¡�·�|1

�,Z,;; �A�§&U0�,Z·�φ 8xy�� 5 a 2

Ï'5·��ÊZ,φ V~�Z)$*TV��¨�Û<�8-#E

����=²ö�� ���@���50V�=$�Ê�j �E,

YT�=²ö���� 5���@���5ÀÊ�V�V� 

φ =40ä 8åEφ =9ä 8�â �)��%T1/�5Ä�F2

Ï),;('8�κ-(BEDT-TTF)2Cu[N(CN)2]Br ��Fn¢T1VQ�κ-(BEDT-TTF)2Cu(NCS)2[1]5�#�JD$ d-�

5¥�K NF #)��F$���(5U0V ka�� kc2Ï'π/45U0�dx2-y2	$�);��,*&�),  

YT�çU¡�xy\$Nð5 zero bias conductance peak�ZBCP	Véb&�� \ëI(T,ZBCP 8κ-(BEDT-

TTF)2Cu(NCS)2  8\ëI(�Ï%TV��U5Ä�8/5n¢²�(V�?&×�� ¨�Û<�ShÏ��Ï5Ä

� NF #),;5 ZBCPVφ =45ä$��U¯ 5d\ëI();�Ï'��xy¨�Û<V��(�Sh;�5É

5��£¡���&�), 

 

[1] T. Arai et al. Phys. Rev. B 63, 104518 (2001). 

 



22. ÏQ§�þd¹.Ö×¶��. STM/STS 
 

¿�   �3W-NÝ� 



v��ny\8�underdope �� µ¨�Û<¹¦��5çV¹(

);�8�E�'(&�),½ú8�Bi-2212 �y�&áHµ�5

doping|1K��ª&#TV�Tcæ0$�T) underdope�5c¬1�

V%& �%TTb�ñ�?@ 5 doping |1K8�ª'(�Ï%T,

����hÏ5UL underdope c¬51�$�e*T5 ��5 $

���Z),YT�µ¨�Û<¹¦
 Bi=v��ny\ ñE\]I(

)ÕÖ¯¨�Û<òÒ5�ÇK��ª)Tb$�Bi = Co »êJ

[BiSrO2]2[CoO2]1.82(BC-2202)5Ê�d¿
áHµ���ªT $��

Bi-22125 $���*�V'��Z),

 underdope �5v��ny\5-#�Nt8��xy¨�Û<�µ

¨�Û<	V Tc V�ÚZ)5$FÏÏ2'�~�*Ò²);� ��5

Tb�xy5�§&¨��%�&VáHµ�$�'2$¹(��,½ú

8�<éòÒZ)¨�Û<Q ���§&¨�5¨�Û<V Tc�B7Z

)�m�TV�¸Ë $897¡ �%T,�$ k /� 5ò*5�w

å�CA�§&��@A&5·�|1 

 

å�
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K�m�)Tb�å�8�S(�<Ï' Tc=0 5}~\

Y 5/��ÖáHµ��¨�Û<0 °èê*&,

*T,}~\5µ¨�Û<áHÏ'��xyáHY 

�%�&*&*Y��;('5¨�Û<8J� k |1

K�Sh;��µ¨�Û<��xy¨�Û<8�áH

µ�Ï'8çÉ #��;��,*&�),

 å�8�BC2202 5Ê� topo ] �),BC2202 8�

Bi-2212 �J���$ Bi-0 � �zZ)V��5Ê�

�¢þ�8Ï��ç�%&�),å´8�áHµ� 

�)Vµ¨�Û<V\ëI(),;(8�SDW $�)

F5�m�'()V�./8N'Ï ��,áHµ�

8�}~\5 Bi-2212��$*&�),





 

23. QR¡�¢ STM��^¡�Í���.��d¹�O�s�Ü 


  ÀjÉ�3NêM
���



v»êJ$!²)v��xy5{Ä�è	�*&��D|�»êJ5JK
�8éê¡$Pd�v��xy�ì$F�

E�«�»êJ$!²)�³-¶oÐÑ�$
��²&A»êJ$!²)³-¢Snw���ab��JKV{ÄI(

&�),;('5J�Û5WE8�@�=�T¤1y5Tb$n¢V{ä*T Mott }~\�ëJ��*&Sh�T1n

¢= �),n¢5Sh>Ó�5��n�5>Ó�5dV�� �)(�<I(T²�(}~\�8ç���(�<I

(T Mott }~\ 8���
��5>Ó�Fv#È%&�),;5���IY¹Y�n¢5>Ó�5òf$�%&vd

:I()Î>N�n¢T5úû�FN5Tb���
¶G��%Tì��Ëq���ñ�?@ éêI`&n¢áHö

q�>�ÍV�w� STM5z{��%&�), 

�T1n¢= ab�)��§&¨�}S8*n*n meV 5����$�),YT�¶G�$�m�)Á$�F«4

¡��§&¨��%�& �) Zeemanòì8�10 T5¶GQ Fvú0.6 meV *Ï��,*TV%&���$�)

À=�(;�Í5�$�¡ETb 1 K �Ú5�� 5¸ËVÕ�� �),¯U�Wò���@���EÛ��Í8�

b&�w�n¢áH5ÂÃUL �)V�ë7$8m 10 )�����Z)Tb�×7� STM 5z{8Î$�� 

�),½ú8Dú�c¬º5Sy�wK�v��&�<ÛA�ÄfZ)Tb�ñ�Ëq���é$��&�v{/Q 

c¬
úÓ5�5GáâV�w�v×7 STM 5z{�cd�0.4 ~ 60 K Q�5�é���11 T Y 5�¶G�10-10 

Torr Q�5�v{/67 51*���� 56�U05	í¡(��A 0.1 nm/day Q��z U05[5�öE 1pm

�Ú���Kw�¸¹*T,4"� 8�;5 STM 5®¡���kOZ)��F$�ïyë�*&v��xy\$!

²)7¬¢���$5\ë���5¶G�$$h�&��Z), 

å� 4
� z{*T

STM�;ÛA 

å� Fermi �§&¨��îj_J��§&¨� �'(TWò���@���5

�5EÛ<$�%&('(Tv��xy\ Ca2-xNaxCuO2Cl2$!²) Bogoliubov7

¬¢��������5 Fourier éâ],;5����5�§&¨�|1KÏ'�

xy¨�Û<ò¯V�¶G|1KÏ'�^�Ø���$$1Z)��V�(�((

'(),ë7��8 0.4 K 

å� 250�×250�             å´ 
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24. ÜNºR�\�,ÜNºS�8L½. STM/STS�a 
 

  ¿¼ �®��´ ~m�R. DeaconA, ×4 ï� A�ðñ ¼ë A�Ö×   o3Ü-�N�Ü-�Ý A� 

3Ü-JK
�ÜN-«·Ý A�ÜN-N B� 
 
ÍË��öA8ýáJ� �zKV�)Tb�¢Øu& ¼��Ê���G$();�V #),�5Tb STM 5·

7c¬�*&ÛEÏ'�E
�I(&#T,����5aýÖ�A �)ÍË���51�V�e*� �Òb&�),

ÍË���57¬¢8n�� Dirac fermion (DF)�*&�êI(�SchrödingerUQq ÊI()m5n¢=�8ç�

��T¥O¡� Dirac UQq$D�,�5Tb�=¶G È�/5Ï�&xy���Û<�Fh�¢Ï�&�$���

Dú�ab��JKV��I(&�),�5�¢Ï�&�$$¥ïZ)Ë���7¯�LL	��F�'��JK¢
�Û

>�� 5{�¡�¶GQn¢áH�%µ$�ª)$8��� 5 STM/STS®Vòw�{óZ), 

4"� 8Y��ÍË���5ëJ� �)ÍË��öA5Ê�$!

²) STM/STS \ë$h�&ö÷Z),ÍË��öAÊ�5¶GQA�

§&u���@���$8¶G$|1*T��@d¿�Z�2Ê LL d

¿V\ëI()[1],;(8xy���$¹()²&@5ÍË��öA5

LL d¿ 88N #��ÍË��öA5�Ê�$!²) LL �m�);

� 8�b&NFI()F5 �),å�(a)8 6 T 5¶GÚ ('()

Kish graphiteÊ� 5A�§&u���@����ôõ	 �),¸�8

ÍË��öA�Ê�$¥*&��I(T LL  �)V�¸Ë��E�¹

*&�)5VòÏ),¯U�ÍË��öAÊ�5ÕçJû� 8��5

LL d¿$¥ï*&��¢Ï�&áH £ÅI()n¢5{äáH�x

V%TáHVNZ$\ëI(T[2],¯U LL 5�§&¨�05¶G|1

K$8å�(b)$,Z����w�V�);�VòÏ%T,Z�2Ê��

§&¨��5¶G$�ëZ) LL�uõ	��v�§&¨��5¶G5�U

�$�ëZ) LL�ôõ	 �),�U8ÍË��öA5w�$�%&Ø$

ç�)NK�,ZV�HOPG (Highly Oriented Pyrolytic Graphite)5G

f8�ý5ÍË��öA$£ÅI()������Sh DF �JD5[)\

��Z),¯U�:U8ÍË��öA5w�$�'��ÍË����JD5

n�� DF5K��Sh;�VòÏ%T,[&5 LL��=¶G$ìöZ)�

¶G$�'�� LL�cross	$F*�;5 LLVÍË���5 Dirac point$

¥ïZ);�VòÏ), 

¯U�ÍË���c¬8 SiO2 «÷�$ÍË��öA��zZ);� 1�

*T,�5Ï�&xy�8£ÅI()�¢ê0�,*&!��aýÍË��

�V1� #&�);�VÄóI(T,}~\ �) SiO2 «÷8�c¬�ò

�¡�&|�\ ø��I'$c¬5¯°�,Z|5ùú5ûd¿��5�

$W/�Ý 1);� �STM úÓ$�)�<=�:��w$*T,å�8

��*T STM yc¬5¯ë �),*� @%T¯°$ÍË����ð©Í

Ë��öA5�Ø�@V�), 
 
[1] T. Matsui et al., Phys. Rev. Lett. 94, 226403 (2005). 

[2] Y. Niimi et al., Phys. Rev. Lett. 97, 236804 (2006). 


 
P01. TUpVÄ:��A��PYQR FM-AFM��^���I��  



×   ÜØ 1�2�ód öl 3�:¤ Ø® 1�æÞ ;N 1��ó Aô 1�ü× ýþ 1,2�¢ ¾oÊ 1,2 

31Ü-JK
�2LM®[a	d�I#V² 3ÜN-«·Ý� 


���Ú$!�&�G�A�§&VWX�STM	\]8WE��I(&�)V��¢�wVWX�AFM	\]8^_$�

�ëV,��,;(8�m�r�:Ø²�5[5[��:$y�'()í�c±�Ø@Ö��L$ñ��\M=5¯

°�2`V�@Ëö���ÛA @Y(T���Ú 8&*�Tb �),9ó�½ú8�AFM 5w�:<=�À$�
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å�$,Z��$�¢�[5.56�[5¢�quartz LER (Length Extension Resonator)�K[û�/c1MHz	��s

t$W����Í���úÓ�§�Y²&y��û�/é�(FM)-AFM 5Ö��c�d�*T,LER 8tn�$�|y

*T>��:. �)Tb����Ú 5¯°f2`!VÕ� �)[1],I'$�3He WX5��� STM Ö��c[2] 

5úÓÏ&���¶n�y$õ}Z);� ��G$ FM-AFMÖ��c�¸¹ #)�å�	, 

úy*T LER8�nï7/V 540000 N/m�Î$-#�0 �)Tb�[5¢5[�� 100 pm�Ú$-7Z);

�V #�R)*w5òFw�0� #),å�$8�120 pm 5�[��y�&�4.3 K 5���Ú ('(T

Si(111)7x7Ê�5�¢òFw]�,Z, 

<=�À$��Í���úÓ�y�&�)Tb�A�§&nå5J)�:F�w ���STM\])$�úÓäÊ��

¢�$�ET¤1yw
��§&¨�¯���5����:Z);�V�w �),

 
[1] T. An,T. Eguchi, K. Akiyama, and Y. Hasegawa, Appl. Phys. Lett. 87, 133114 (2005). 

[2] T. Nishio, M. Ono, T. Eguchi, H. Sakata and Y. Hasegawa, Appl. Phys. Lett. 88, 113115 (2006). 

 



































P02. �k�WX�`;<�YP 10nmZr[ÒZº»���\�¥. STM �  


  :× �Æ��¾ �ë��×   ¹��Q Þ~ A3�A-¤ÁefLM�ò¢
 A� 



^/5:��?�6Ï'�)���:��?�8�v�n¢D5��Sh;���Ï'�n¢z¢«¬�*&� I(

&�),�; 4
� 8�a¯ò¢�öº5ïy� ¡�*&f�I(T���:��?�(24T-Si-Dod) [1]$K 

*T,å�$,Z��$�24T-Si-Dod 8 24 µ5:��?�6V 10nm 5ò¢�ö���*&!��f�«�*&Ö

�&«���K5Tb(±Ö&«VY�I(&�),:��?��ö5�:��?�65�$8ó9>Ó�V���

�úV cis .� trans .5���¨q�Ö���Sh[2],×7� trans .8��á$�)5$¥*�7×7� cis . 8

�¥Z);�VGH #)Tb�24T-Si-Dod 5d¿8^_ê*&�)�m�'(),�; 4
� 8�STM \]$

�%&µú5ò¢d¿��ª);� ����¨q�Ö��FI��%T, 

24T-Si-Dod 8ò¢��7183.9	V-#E�m5{/�KL�y�);�V #��,�; �ò¢�ðj_�Q�{/B

°�5 Au(111)«�$�&�}~Z);� ���5Ê��$ò¢�JKI`T,�5:����63K	 STM ë7��%T, 

�&�}~:5 STM ]�å�	 8�W/5ÇFá5F5V Au(111)Ê��$ò¯*&�),�('5¢I8¯D$

10nm  ���ò¢5Î¢�¯§Z);�Ï'�ÇFád¿8a¯ò¢$T<Z)�m�'(),I'$�24T-Si-Dod 

8���á_² 8�E�_(¥V%Td¿FSh;�VòÏ%T,å´8Ê¡�a¯ò¢5 STM ] ���Ö�&

«$¥ïZ)�h5�7Ó* d�I(&�T,STM ]���;5�7�5·�8 180°�140°�110°$ò�I(�

41:37:22 5� 1ä*&�);�VòÏ%T,;('5·�8�Ö�&«�$�)Uh5:��?�65 cis 
 trans 

5¨df2` �¹Z);�V #�ò¢5_(¥V�·�����¨q�Ö��51eVòÏ%T,I'$./���

�¨q�Ö��FI8<3$&��Z), 

 
å� ¶n�úÓÏ&��$

§�Y²'(T6�¢�[5¢

å� Si(111)7x7Ê�5 FM-AFM] 

T = 4.3K, f0 = 995990 Hz, Δf = -1.2Hz, 

[�= 120pm, 11nm x 11nm 
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[1] S. Tanaka, Y. Yamashita, Synth. Metals, 119, 67 (2001) 

[2] T. Yokoyama, S. Kurata, S. Tanaka, J. Phys. Chem. B, 110, 18130 (2006) 




P03. STM`]^þ´8�.8�°k �5¼j� 


  ^×º�� ¹�
�[¯��ð�Ép3�L-M-M�NM
�L�



<=A��YT86z�¢	5A�§&PQ8�oTò¢�¥¦�*&WE5
�V�I(&#T,���;�5A�§&

Å9	1
8�Fð��ë �),Jò\L$�%&�5A�§&òìV./$�ª'(&!��«½áH8 1011(s-1)5�

� A�§&Å9��V�ä)	*&�);�V2Ï%&�),YTòì�V��¡�I�;�Ï'��$�%&N'Ï

$I(T5V�6ò¢¶�\5<=A�áâPQ �)	2
,;(8<=A�5(����@]<��5r"#}V0(

92)¹¦ �áâ� 109 (s-1)Vë7I(&�),½ú8;5���<=A�5A�§&PQ��¸/��a¯ò¢Ø

u&�I'$¸)� \ë�{;Z);�� ¡�*& STM $�)
���%&�),{Ê 8�1	6ò¢¶�\56

z fáâPQ�!���2	Ê�6»«5<=A��öÛ:PQ�5 $$h�&êª),
 
[1] Herzberg, “Molecular spectra and molecular structure”. 

[2] R. S. Fellers et. al, Science 284, 945 (1999). 




P04. ����^;<�.�~�B��1 STSab 


  C  �o��Q:   o��Wilson Agerico Dinõ2� �¼ ØN�3�g-�Ý�2g-�N� 
 
���STM(Scanning tunneling microscopy)®5{q$����¢Øu& 5\ëV�2(&�),�($���

|�Ê��5W\�$��F\]Z);�V�w��%T,�5¯ë�*& Cu Ê�5 Co �¢$¥Z) STS(Scanning 

tunneling spectroscopy)��@A&$���$$Ó!Z)�?&×���5��@V\ëI()��5¸Ë $V��I

(&!��NO�Ï'F./�
�V�2(&�)[1-4], 

|�Ê��$�h5¶K�¢�JKI`T= 8|�Ê��¶K�¢�5T¤1y$��&¶K�¢�5�Fu�F

5T¤1yV�),�5 $�STS ��@A&8a¯¶K�¢5Gf�8-#Eç�);�V��I(&�)[5,6],;

�*TT¤1y�§�-��T\Q5�ÕçJ5�±&�*&8�ÕçJ�������±&V�E�'(&!��;

(Y $FWE5
�V�I(&�)[7-9],Ê�5�ÕçJ$¥Z) STM \]$¥*&FJD5�±&VSï #)�

m�'()V���& STM úÓ$�)nt5Z®
Ê�Nð5�$�m�Z)ñ�V�),4
� 8 STM nå5�

���ð�ntÚ���Î�£áH�-�Tb$Î�£Í���1/L$��y:*T,�*&�Í���1/5��

$!�&�|�Ê���h5¶K�¢5=��ÕçJ�������±& �ê*�@�=�T¤1y�ô5�*&§

�-%T,YT�Wò���@������Z)Á�Ê�Ï' STM úÓº5�F5n¢D5F�bZ);� ����

�$�§�0(T,{Ê 8ì$ STM5Wò���@���$¹()¶K�¢�5T¤1y5Z®$h�&êª), 

[1] M. F. Crommie et al., Science 262 (1993) 218 

[2] H. Kasai et.al., Surf. Sci. Rep. 43 (2001) 1 

[3] T. Kawasaka et. al. Jour. Appl. Phys. 86 (1999) 6970 

[4] Y. Shimada et al. Appl. Phys. 94 (2003) 334 
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[5] C. F. Hirjibehedin et al., Science 312 (2006) 1021 

[6] P. Wahl et. al. Phys. Rev. Lett. 98 (2007) 056601  

[7] C. Jayaprakash et. al. Phys.  Rev. Lett. 47 (1981) 737 

[8] B. A. Jones et. al Phys. Rev. Lett 61 (1988)125 

[9] R. M. Fye et. al. Phys. Rev. B 35 (1987) 4901 




P05. QRÈ�_��þ´�q��.uv 


  �`��ó�o~�����6dj���ú9Ô��¾Á¯�»×¯��6ól½�¢d�Í

3Mqgs �;�@�



<=�À�ë7¥¦J$F�I`&JN¡T¤1y��:Z);��Nt�*&�)G�<=�ÀVWX8�Ê�d

¿5\]$��Y'��{�¡�JKÂÃ5AL�*&�yI()��$�%&#&�),N$���d¿\
�ÈÝ

¡�W/d¿5�F¡�noNK5ÂÃAL�*&�SPM ��y*T<=�í�ÍB°5�êV£ÅI(&�),YT�

;5�����d¿5JKÂÃ8)�*&�n¢áH5h'i���Tb��� 5¸<��.I(),2(2(8�

;�*T;�E$ï�)B°�Ô0*�¸¹*T5 ;;$��Z), 

Y��W/d¿J5ÂÃ����Gf�<=�À�ë7¥¦�$���ED5I`)ñ�V�),�; �G�n¢

VWX$��<=�À¯°����%�& \]Z)	w�§�Y²T,hi$�<=�À�¤�$���%�&Y 

F�I`)Tb$���Ü�����|y*T���>�z{*�/×�q�A&5?@$!�&���q�A&5%

� Uh5<=�À5¯°�{;Z)	d�¸¹I`T,I'$;('<=�À� STM G�Z);�$��Ê�d¿5

\]��w$*T��,*Ï*�W/d¿J5noNK��ëZ)Gf�«�5�$�nzZ)Tb�«�$8}~K«¬V

WÉI();�VWE�STM $�)Ê�\] 8�y=$��V�%T,�; �>��:.5<=�À��yZ);�

$�� AFM $�%&F�Ê�d¿5\]�¸¹Z);�$�e*T,;($���}~K5«��$�)d¿\$<=�

À�F�I`);�V�w��%T,I'$2(2(8�;('5	w�ðZ)WúÓG�<=�ÀVWX��Q\ He 5

��@���T{/B°�$-°Z);�$���10K �Ú567�¸¹I`T,YT�Uh5<=�ÀÏ&��!���

�<&Ï&��8UHVQ 5áâ�¸¹*&�),
�g 8�;('5ÂÃ¸Ë$1Z) $$h�&��Z), 

9:8w1K�×7K�0�I`�W/��xyJ�5ÂÃ
�W�/� 5�¢�$5\]�W/d¿\5±²ö

�NK5ÂÃ��%Tòó$�yI();��£Å*&�), 

*��!	LM®[a	d�st�ëòI®u	Cz{÷î$!�&Ü�-Mu-g-M�KJ z{,

 

P06. ������` STM.uv1�����ab�c]� 
 

�ó AôÂÃ��¼ ô¢ÂÃ�Àj É�ÂÃ�v9 �¡ÂÃ��×� ©�ÂÃ 

3N
Â�CREST/JSTBÃ�Ü-��� C� 

 

����S%Tn¢$¶G�V�Z)����E��$$���h5�§&¨�7¯$òì*�¶G5�I$|1*T

ô5�§&¨�¥ï*Tû�/�Ë���û�/	 n¢�����85�ESPcelectron spin precession	�û#S;Z,

åc�� 4úÓG�<=�ÀB°5ì\å        åcAFM<=�À!5 SEM] 
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Z�2Ê/�«��5ì�¶G B $�)�§&¨�òì5�8 gμBB�g : g

�¢�μB : ñ��¶¢	��/μeV Q� ���¥ïZ)Ë���û�/8

/�MHz��),YT��5D� ESP8A�§&nåQ$�5û�/5�

öE�{vI`��5ød��:Z);� Ê��5{ä�����: #

)���I(&�)�ë�n Phys. Rev. Lett. 62, 2531(1989)	,*Ï*�V

'�;(Y 5¸Ë8Ê�51�ULu¶G5V�UL��$fg���7

�Ku�¹K5�)±��8a�j�n�,�; 4
� 8Ê�5 ESP

ødòÒ]\]�Ä¸�F5�Z)Tb$��T$���v{/ STM �À

Ê�è¸Ë�ZZb&�),STM 8����5K	u�v{/�<5nPa	 \]

 #)B°��%&!���xyEÍ§ÛA$�� ESP �û#S;ZTb5

ì�¶G�<1T	�%�}E{vI`);�V #),¹á 8Nå5��$

STM >\8ÀÊ�V%&!��¹ä�e/Si Ê�� 5 ESP ød�:�cd&

�)5 �<38P�áâ$h�&{ÊZ)G7 �), 

 
 

P07. STM/STS��^ Sr3(Ru1-xMnx)2O7�  
 

 

�¼ ô¢ AB��� �¯ AC��  ip AB�â� }� D�é� y¯ D�Àj É� AB�v9 �¡ ABC 

3N
 A�JST-CRESTB�Ü-��� C� íe
�Ø@A=;@� D� 

 

Sr3Ru2O78�¶K$Î$��¶K|� ���H//c=8 T  q�9DVS;),YT�6 5%5 Mn (�< =V

Å�¶K}~\º�9DZ),4
� 8�STM/STS�y�&�¶G
ÕçJV1�:Zn¢áH5\]� ¸*T, 

Figure 18 Sr3Ru2O75�?&×�§&¨���5 dI/dV��@A&5¶Géê�H//c	 �),0 T 8�?&×�§&

¨��îj ä 3 mV�+4 mV$��@V1äZ),q�9D5v�) 8TY 8¶G5~�$���ä3 mV5n¢áHVä

1 mVº�+4mV5n¢áHV+2 mVº��5��VÖ�A*�8T���)��?&×�§&¨� 5n¢µ�V~�Z

),;('5 $Ï'�q�9D$���?&×�Y�5n¢áHV¶G$¥*&=�¡$éê*&�);�V2Ï%T, 

�$�Mn (�<c¬5\]�

�%T,Figure 28Mn 1%(�<

5 STM öq�> �),NÚ5R

·V«�è¢�¯�~4 Å	$T<*�

N)EÄ�&�)58 Sr �öA�

m�'(),ÕçJ�*&�Ó*

�Bulge, C	�û@5×�Ó*�Eye, 

A,B	5´w�V1äZ),«��

5¯°1eÏ'�Ó*5¯°V«�

è¢�Èû£�() A�C � Ru �

öA$¯°Z)Mn�¢��YTÓ

*5¯°V«�è¢�¯§Z) B

�»z�ú$�)F5�1e±²T,

STS �y�&ÕçJû�5./�

n¢áH5\]��%T, 
 
 

P08. QR��8�°k��A��P.´�§�þyz{ �¥¦�§Q�.�� 
 

:� ¼¥�vó òÍ A�¢¤ A¦ A��½��- B�¾�� � B��À ¡  

3Ü¯-|
�J«	d A�W-NÝ B� 

�ö��($vZ�5ñ=��(�<Z);�$�� Tc= 2.3 K �xyV{¹Z);�V Ekimov'$�%&{Ä
I(T[1],�5:��\c¬ �xy9D��VI'$~-Z)(Tc~7.4K);�V,I([2]�Ø�) Tc 5��� ¸*

 
NbSe2 5 STM],9nm x 9nm 

Vs: 20 mV²It: 20 pA² 

Fig.1 Sr3Ru2O75A�§&��@A&5¶G|1K�I=50 pA	 

Fig. 2 Sr3(Ru1-xMnx)2O 7 x=0.015 STM] (80x80Å2, Vsample=-50 mV, I=100 pA) 
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Tf�<=]���5n¢áH$1*&abVFT(&�),�xy{¹	d$1*&8�MgB2 �JD$�¨���
5��T¤1y$�)�Z)	d
�ÕçJ7¯$!²)��n¢T1�S��Z)	d��VÔ0I(&�),4
�

 8�xy�ö��(�\5Ê�d¿�n¢áH$1Z)���()Tb$�3HeW¹	�y�T��G�A�§&V
W/ò\�STM/STS	ë7� 0.47K Y �%T,ë7$8�vû�<ËEE CVD L 1pI(T�111	þ0���ÌÖ�
&�\�Tc~ 5.4K	�y�T,�xy�ö��(�\5Ê�$8�/: nm Q�5¬á$��W/d¿V\ëI()V�

�5Q �¢]�\ëZ);�$�e*T,å�$,Z��$�('(T�¢]8 C�111	1×1:H d¿ �)�m�'(
),0.47K  5 STS $�)A�§&��@A&8Ê�5d¿$|1`��a(J!��xyNK�,*T,å�$¡.
¡�A�§&��@A&�,Z,��@A&� Dynes 1/ ��ÛAZ);� �¨�Û<�Ëq��Δ=0.83meV�À
=�(;�Í�Ëq��Γ=0.41meV V('(T,YT�2Δ/kBTc~3.57 508�Q f5 BCS NO0$��0$�);
�VòÏ%T[3],{Ê 8�v��� 5ë7 $F�2`&�xy�ö��(5n¢áH�kO*T�,  
 
[1] E.A. Ekimov et al., Nature 428 (2004) 542. 
[2] Y. Takano et al., Appl. Phys. Lett. 85 (2004) 2851. 
[3] T. Nishizaki et al., Physica C 460-462 (2007) 210; New Diamond and Frontier Carbon Technology 17(2007) 21. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P09. ñòz{��\]^�����. STM�  
 

  Þ× �m��ú9�Í�:� ¼¥��À ¡ 3Ü¯-|
� 
 

ð	xy\ θä(BEDTäTTF)2RbZn(SCN)4 8�ÍWÚ$!�& TMI=190K  c 2UPû£��)d¿T9D��%&
}~\êZ),;5��}~T8n�z{áH �);�VDú�¸Ë$�%&ÄÏb'(&!���2Ì)��AËö

<.þ������§);�V�'(&�),¯U�c¬�åW*TGf8 TMI  Vv�}~\9DVS;'��åW
��T8v�|�TV¹ *TáH�m�'(&�),¸Á�Û@�� 8v�|�T Ä'() q=�1/3 k 1/4	5�è
¢�õÛAV�åWÚ 8 TMI ���Ú F\ëI()[1],4J�5n�z{T5 STM $�)�F\]8abVST
()V�TMI�Ú 8noxyKV-#Eú�2(),�; ½ú8�ÍWT$1*& 0.3V��5��¡v²ö��n
t�V�*&\]��%T,Í�Ú 8 c 2¶Pû£d¿�Sh STM ]V('(�¯U åWÚ 8�²ö�� 5ë
7 �1/3 k 1/4	$T<Z)�X2()é�d¿5\ë$�e*T, 
4
� 8>15 STM ùÛ(�AE��A=�Ë�¨df2`&¸Ë��%T,ë78�otù��c«��@oÚ
$!�& as-grownÊ��¶�/xy ac�	 5 STM\]��%T,ÍWÚ5n�z{T$!²)A�§&nå]� Fig. 
1 $,Z,úÓ5�#���Tb�vb5²ö��nt�0.3ä0.4V	�V�*&!��charge gap �A�TáHµ��Ä
&�)�m�'(),('(Tò¢]5F]�8��5F5��ª&Ï���Ê)V�4J�5n�z{T5Nt �)

c 2U0¶Pû£�ÅÆ*TF5$�%&�)�Fig.1O5+�å$!�&��(�( AäB�A’äB’ U0V c2U0 �)
V�nå]5/�û£8 2c$�%&�)	,åWÚ ('()]5WE8v�T�é2'��F5 �)V�9ó8�5
ò¢]$��*Té�d¿�Ä:*T�Fig. 2	,�öå8¸/�]5 FFT] �BraggÅ
�8É$!�� q’= (0.31 ¤ 
0.13) a*+ (0.28 ¤ 0.04) c*5¯°$� Å
VÄ'(),¸]Ï'8�é�d¿8R)*¡ °(V-#��V'�c 
2U0$�1 1 0 0	.5û£�S%&�)��$Ä�), 
 

 
å 1cñ=�(�<�ö��((111)5þ0

�\5 STM ],C(111)1×1:H d¿ (3.2×3.3 
nm2, V = 500 mV, I = 0.1 nA) 

 

å 2c�xy�ö��(�\5A�§

&��@A&(T=0.47K),¸�: Dynes1
/$�)��ÛA, 
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1. M. Watanabe et al., Synth. Metals, 135-136 (2003) 665. 
 
 
P10. Pb md Bi2Sr2CuO6+!�\]^Qe�6� STMf.g�r6g)h��\�,�¢h�� 

 
  Ý� ¯Æ�:� ¼¥�^d �o��À ¡ 3Ü¯-|
� 

 
½ú8�v»êJv��xy\5Tå�$!�&ñ?@5Ì���Z���!������ \ëI(&�)n¢z{á

H��v��xy{¹51e�N'Ï$Z)Tb�Pb °â Bi2Sr2CuO6+!(Bi2201)5 STM ë7��%&�),���m�
'()õö�A8�n¢z{áH$¥Z)(1)Ì���(�<5�$�(2)¶GV�5�$�(3) �d¿5�$5FN �)
V��('��ª)� �Pb °â Bi2201 8�S5= �),�¯�'�Pb °â Bi2201  8�(1)Ì������t�Õ
�(�<Ï'�t�P@(�<Y éêI`);�V #[1]�YT�(2)�xy9D�� Tc V��¡��Tb�n¢áH$
¥Z)¶G�$VVv ��[1]�I'$�(3)°âZ) Pb ����Z);�$�%&�Bi-O �5 �é�5�f����
 #)[2,3]Ï' �),9ó8��('´h5�Ëq���éêI`&¸Ë*TQÏ'� �é��®[$g{*Ta �
c¬�FZL à�	[1]5ë7 $���Z),å�$��S(�<OPT (Tc = 22K)�P@(�<OD1(Tc = 7K)�P@(�
<OD2 (Tc = 4.5K)5 STM]���� T = 4.6 K���<&²ö��Vs = 5 mV ë7*T $�,Z,��(5c¬$
!�&F�/ 100 mV5v Vs 8NZ� Bi(Pb)-O�¢�V\ëI(TV�å�$,Z�!��10 mV�Ú5� Vs 8�

n¢T1�ÅÆ*Td¿V\ëI(T[3,4],OPT  8�N)��¢V���*��V/4ÒY%&F�1��FV�áZ
)�h5 Cu-O-Cu U0$Ö%&Ë��c$þ�*&�)�å 1(a))[4],JD5d¿8�Ì���Z�5v� OD1  F\ë
I(TV�å 1(b)	�I'$Ì���Z�5v� OD2  8a�j�\ëI(�Ï%T�å 1(c)	,��8�=¶G 5 $ 
�)V�¯U �H = 7T5¶GQ 8�OD2$!�&F�¢�d¿V\ëI(T,;('5 $8�CuO2�$8�Ì�
��(�<$�%&g{I(�¶GV�$�%&~�I()��/¡�n¢T1V1äZ);��,]*&�), 

[1] K. Kudo, Y. Miyoshi, T. Sasaki, T. Nishizaki, N. Kobayashi, J. Phys. Soc. Jpn. 75, 124710 (2006). 

[2] T. Nishizaki, K. Kudo, N. Okumura, N. Kobayashi, Physica C 460-462, 156 (2007). 
[3] K. Kudo, T. Nishizaki, N. Okumura, N. Kobayashi, Physica C 460-462, 948 (2007). 
[4] K. Kudo, T. Nishizaki, N. Okumura, N. Kobayashi, Physica C 463-465, 40 (2007). 

 
 
 
 
 
 
 
 

 

Fig.1 ÍWÚ5nå]�+�å 
(180K: V=0.3V, I=0.1nA, 125K: V=0.4V, I=0.09nA) 

Fig.2 åWÚ5nå] 

(173K, V=20 mV, I=0.5 nA) 

 

å�CT = 4.6 K, Vs = 5 mV$!²) Pb°â Bi22015 STM]�Bi (Pb)-O�	, 
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P11. QR��8�°k����^'Ryz{�.i°k/�/�iþ1 LDOS��jk.�  
 

   �� ýp3Ü�NL-M NM�³¯� JNML� 

 

v��xy\$!²)�xy¨�Û<5\ë8�5{¹	d�N'Ï$Z)� F�F���
�5¯h �),��

5 STM/STS
�$�%&�v»êJv��xy\ 8n¢áHV���%�& ÕÖ¯$/�éê*&�);�VN'

Ï$���7¬¢5{�áHµ��LDOS	5/�òÒ��F\ë #) STM/STS 8Î$���¸ËA'��%T,I

'$����EhÏ5v»êJv��xy\$!�& LDOS 5¶�/¡�/�é�V\]I(&�),��(5J�$

!�&F LDOS8 CuO2�5è¢7/�a0	5 4�5PQ�5û£ Cu-O-Cu fU0$é�*&!���5S�
v�

�xy�51e$abVST(&�), 

½ú5Í&�< 8;(Y �STM/STS�y�&v»êJv��xy\ Bi2Sr2-xLaxCuO6+δ�La-Bi2201	5�ñ�Ì�

��Z���$!²)n¢áH�
�*&#T,�5 $ LDOS 5/�é��\]*�å a	�é�û£8Ì���Z�

5+,��F$RE�);��{Ä*T,;5���Vv�é�û£5Ì���Z�|1K8V5J� 8ÄóI(&�

��V�;5¹¦5S��m�)� Î$����� �)�m�'(),YTA�§&��@A&$\]I()�§

&¨�¨�Û<"8V5J��JD$���%�& ÕÖ¯$/�éê*�Ì���Z�5+,$�F���xy9D�

�5�Ú$Å*&-#E�);�VòÏ%T,½ú8;5�§&¨�¨�Û<�$_(¥V��Ì�@d¿	�Ä:*�å

b	�Ì�@d¿V¹()�§&¨�8"$FÌ���Z�$Fa�j�|1*��;��N'Ï$*T,I'$ LDOS

5é�5�-* 8;5Ì�@d¿V��@º�{qZ),;('5;�Ï' LDOS 5é�8�j'Ï5n�z{ �

��Ì�@d¿8�($�%&RSI(T¨�Û<�d¿ �)�Z)m�F�),¯U ���5·�òF\n¢ò\

$�%&¨�Û<5·�|1KV�ª'(&!��aç� d �Ï'5�#�!��¶w�5�§&¨�¨�Û<51ä

�,Z $V�ú���I(&�),*TV%&A�§&��@A&$\]I()Ì�@d¿8��T$ÄhÏ%TF�

¯h5�§&¨�¨�Û< �)�wKF�),<38;('5 $$h�&��Z), 

 
 

P12. VÄ:��A��PYQR��þ´�q��.uv 
 

  $� ñ-�À%   ¯�&× ò��uv æp3`�-NÝ� 

 

 J�Ê�5{�JK�ë7Z)G�<=�ÀVWX�SPM	8���JK¸Ë$!�&F�w�ë7AL �),Q 

FG�A�§&VWX�STM	8��xy\5
�$ñEïyI(&!���5ðyK8h)in�F5��%&�)[1], 

¯U��¢�wVWX�AFM	
��5ïy. �)�nowVWX�EFM	�¶owVWX�MFM	��%T:Û<äc

¬�$�Ew�ë7Z) SPM F���JK¸Ë$!�&ðy�B°���(),;('5 SPM 8�xy\5d�'�

��/n¢=�qÜ���Û@=�YTQ\ù��c5�å5��$FïyV£ÅI(),�; ½ú8�T���¸Ë

®�*&��äW¹	���10 mK	 551� ·�*T AFM5z{��%&�), 

 ���67�"SZ)Tb$r�:Ø²��*&¢5{vV,��þ'�6�[5¢��y*[2]�YTr�:Ø²�

5 Q 0��$����Ú 5};�51V£ÅI()û�/é�.�¢�wVWX�FM-AFM	�B°5(��*T,9

ó�1.3 KY 5��67Ú$!�&51¸Ë��%T, 

(a) La-Bi2201�x=0.6	$!²)�²ö�� STM]$\]I(Tè¢á5 LDOSé�, 

(b) La-Bi2201�x=0.4	5¡.¡�A�§&��@A&�¨�Û<�$\]I(TÌ�@d¿, 
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 å�$r�:Ø²�5Ks¥�5��|1K�,Z,�28K[û�/ °èê*&�),1.3 K$!�& 105Q�5

v� Q 0�¸¹*&!��6�[5¢V��Ú 5 FM Uq$Sf*&�);��,]*&�),å�$ 1.3 K $!�

&ó_è¢�û£c830 nm�vIc380 nm	Ê��G�*T $�,Z,ë78:Û<äc¬�5�Ké�$�)Êw[3]

V�E¯° �Ì���$���(²Û@�Ï²&���1.3 K �����67Ú$!�&�À×@=�Q�5�áë7

$�e*T,¹ä���67Ú$!�&�¢��Û<5ë7� ¸*�Ö��c5õ}��%&�), 

 

[1] O.Fisher et.al, RMP 79, 353(2007). 

[2] F.J.Giessibl, RMP 75, 949(2003).  

[3] F.J.Giessibl, APL 73, 3956(1998). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P13. Zn§�þ Bi2212�\]^ïl��`d¹.R)h�� 
 

  ?�   Ï��Ä ë���· /M��� )¯�Ö×   o3Ü-�N� 

 

v��xy\ Bi2Sr2CaCu2O8+!(Bi2212)$ Zn�ÕçJ�*&(�<*T= 8�ÕçJ�¢û@ �xyáHV{�

¡$*«I(�A�§&��@A&$8�?&×�§&¨�Y�$å���@d¿(Near Zero Energy Peak: NZEP)V¹

();�V�'(&�)[1],*Ï*�NZEP 5S�$h�&8NO

¡�Fä$Y_ OVh�&���,NO¡$8 1	ÕçJ¯°Ks

[2]�2) ��(Ø���Ks[3]�3) ��Ks[4]���Ö���Vm

�'(&�),;('5¸Ë¡��£���Tb$�½ú8��5

d�'�v� F�v{/67�"S #)��� STM B°[5]�

úy*�30 mKÏ' 52 K$S)v�Y 5 STS��éêë7��

S(�<c¬�Tc=89 K	$¥*&�%T[6], 

å8A�§&��@A&5��éê �),;('5��@A&

8J¯ÕçJ�öA ('(TF5 8��V�:òv�Y 

NZEP V1äZ);�V¸Ë¡$8ÄÏb'(T,*�5��@A

&8 1.8 K 5±���«$*��?&×òÒ1/5��|1K�m

�*T�� $ �),��@5+¾���@�5ñV�8��$

�)�q���Í�*&8N #)�m�'(),��KsÖ��

� 8�Nt¡��� T*�����	V6 15 K �ÄîF'(��5

T*�@=���²����Z)��@��öA5��|1KVG�

I(&�)[7]V��5./�kO89:5Õg �),YT���

��(�<c¬$!²)v� 5µ¨�Û<��$!²)ë7Ï'�

NZEP 5S�V�xyáH$1e*TF5Ï��Ï��ª);�F

9:5���Õg�m�'(), 

å�c1.3 K$!²)ó_è¢] å�cr�:Ø²�5Ks¥�5��|1K 

 
åcZn (�< Bi2212 5A�§&��@A&5��|

1K,ÕçJ�� 8 NZEP V\ëI(),*�8 1.8
K5±���«$*T���q���Í5�� $, 
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[1] S.H. Pan et al., Nature 403, 746 (2000). 

[2] M.I. Salkola et al., PRL 77, 1841 (1996). 

[3] Y. Tanaka and S. Kashiwaya, PRL 74, 3451 (1995). 

[4] A. Polkovnikov et al., PRL 86, 296 (2001). 

[5] H. Kambara et al., RSI 78, 073703 (2007). 

[6] H. Kambara et al., PRB 76, 052506 (2007). 

[7] M. Vojta and R. Bulla, PRB 65, 014511 (2001) 

 

 

P14. yQR STMA��Pmnop���^�^ø@���8�°k�* 
 

  ©À ¦1 1),2)�9� �� 1)�Þ� Üº 1),2)3Ü¯-W/
 1)�CREST-JST2) � 

 

ò¢�mPZ)n¢5xyNK�xy	d����@����[5��(�5T¤1y�{ä����5T¤1y!	8�

ò¢�Ø@A=;@��51ÑÏ'���[j$�2()��$�%&#T,STM�y�T|�ä�{/	äò¢ä|���

�Ff8��5���NK��ª)}�c¬ �����$!²)ë78�Ff5	í¡×7KV~*��§&¨�òF

wV0�Z)���|*V�),4
� 8��xy¶�Y#�äW¹	�-�3»�TC330-SC	� STM �;ÛA

�UNISOKU, USS-9990	�¨df2`�¶G�é��� STM�z{*T,4
� y�T�äW¹	8å�5���d

¿�*&!��|fC5����8 90 mK��-¶G8 5T �),STM8������ 4He+��À&){/+¢+

$þ°I(&!������8 260 mK��Ú	 �),c¬8���-

oQ STM $§�Y²�{/,o*T:�Q\-z 5GW�2&�

���Y ��VÚè'(),3He «�Ëö�� 1K õÛA8��(�

(¡[y5���2Ó*&=����õ�<$FÒI(&�), 

å�$ 260 mK $!²) Au(111)Ê��5�@��:��&>�¨Ü

ê\5AõÍË�]�,Z,¹á 8�1K õÛAyõ�<5¡[V:

ò ��Tb]Vd_()5 �STM 51Q8õ�<�.)*&�),

;5áH 8��)�Q� /6«�5å�VVv$~�)a� 1K

õÛA5��V��Z),*TV%&�)�!#$�STM 51�Q+

* 1K õÛA�,oZ)���1î��%&�),å´$�260mK  

5Î�Kn¢A�§&ò\5 $�,Z,�D	5 CH yÚ[55��V

�F�E��C	5 CH Çï�[5F*E80h([5F*E88Id[

5��B	5 CCyÚ[5��A	5 CH�h([5F*E8 CSyÚ[5V

���5� \ë #T, 

 

 

 

å 1c¶G�é��� STM5+,å 

 
å�c 260 mK$!²) Au(111)Ê��5�@�

�:��&>�¨Üê\5AõÍË�]3-2.2 
V²92 pA, 5 nm × 5 nm�, 

å´c J�Ê�$¥Z) 260 mK 5 IETS,]ÛAõö�A8 500 mV�

200pA²é�nt8 7.2mV(rms)�1û)�8�ò �135 óî�5�Ö 

�), 
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��������KJ|y�*&�ÉI()6 200 523Õg8!!©ï�1	³¯�N$�)n¢áH����2	�T1

�¢=��3	^_=uÎ��=5´òó$ò�I(),³¯�N��òó$�%&8�ULO5ì��VÄÀI(�ïy

����fg$1Z)�ÄVÒú�vd:I(&�)¯U��¢���r&=L���¨df2`T�*�ULO5z{

Fcd'(&�),�T1n¢u���=$�%&8�fg5N�K$ï�T�S���AL5z{Vñ4 �)V�5

¡�ÖGNO�@Ë���&��Ec�µ�5��dÛ5UL����)Q�ñ�ïy?@�ShULV�e�b&�

),^_=�Î��=$h�&8�ïy¥¦V��¯ýW¢$�%&�)%Ç�EE�$Z);�8 #��V��Sê

òó$!²)xy����À&L��ð��ULVvd:I(&�),;('ab����JN�5P��+\*��*

�
�5���Ç'ETb$4
�g8zoI(T,4
�g8YTJK
����������5KJ|y�$��g

�*&5KèFF%&!������5ùí����5Uú�ì��"�U�*&�),�E$���� I()î6�

4è'(�JK
�������������@��í��Øõ�A 2006 $!�&ãGO��!Ð�*TUÍ&�<5
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