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����ùäl�«j��Ç��QRÞ��L��B3���ùÔ0QR'��5��7D- !���% JRR-3 0J
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·- 

JRR-3 + J-PARC JRR-3����

· 4�J-PARC 0��1¿EF®QRSMLFT�'�

�7Dë�AB�e��/RPSVINST0'�·- ·U�ë�AB�e��/RPSVINST0)ï·-



 14 

} ·ð%�Z��çÕÌ?D��/0%öå6�·�
=Ç0ICD-;=�[0�� ����Àâ�e��y0/

RP�6�m���jD[�I����bce��EF��QRI%��EFàH�c=D�� ½�-���¢&jD

Ó�ó·
�7D-%QR0àxÞý��I%�3ËJF�$7jD��ù%Ç��B��öàx�/8jDe��EF

0��ù�FNjD[�� B�K6b��7Ï�Ón�§/���©Ï�½�9�:�©����Ï��/���:�

�/�.â�y:Û0/:0��/�c=D���QÌ?D-[?9/:�;D1����
%�%QR0��Rw

(I�7<å�W-¦â��� �þ.�
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é%/ö0A�ç��©���'?
�7D=t�Ammann ��©���¾Q��×0ÈÆ !0V¹¨��©���
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Federico ROSEI 

Visiting ISSP University of Tokyo, Nov. 19th 2006 – March 2nd 2007. 

Université du Québec 

Institut National de la Recherche Scientifique 

Canada Research Chair in Nanostructured Organic and Inorganic Materials 

 

When I first visited ISSP in March 2004, I immediately realized it would be a perfect place for an extended stay, 

especially with the view to develop collaborations. My research interests overlapped with those of at least three 

professors of ISSP, in particular Komori sensei, Hasegawa sensei and Yoshinobu sensei. Thus, when I read the ad 

published in October 2005 in Physics Today, I realized it was the right time to try my luck; I contacted Professor 

Komori, who had hosted my visit in 2004, and expressed my interest in becoming a Visiting Professor for a period of 

a few months. 

 

Just like all my previous visits to Japan (6 since 1999), this experience has been interesting, challenging and 

enriching. It was long enough for me to brush up the little Japanese I know, and to even attend classes in the 

Beginner’s course offered at Tokyo Daigaku. More importantly, it gave me the opportunity to learn in depth the 

manifold research activities being carried out in the laboratories of my collaborators here. I had several meetings 

and discussions with Komori sensei, Yoshinobu sensei and Hasegawa sensei, and learned in detail about their 

exciting research activities. The collaboration with Komori sensei’s group focuses on the idea of ordered assemblies 

of organic molecules on the N-Cu(001) nanotemplate. With Yoshinobu sensei, we are trying to discriminate between 

dynamics and kinetics in the adsorption of aromatic molecules on Silicon. And finally, with Hasegawa sensei we use 

Atomic Force Microscopy to discriminate Ge and Si atoms in the growth of Ge nanostructures on Si(111). 

My discussions with Komori sensei made us realize that ISSP has a similar vision to what we have created at 

INRS / Univ. of Quebec, where we developed the Infrastructure for Nanomaterials and Femtoscience (INF). This 

infrastructure comprises facilities for micro/nanofabrication as well as a Laser facility to study femtosecond dynamic 

phenomena. 

 

During my visiting period at ISSP I had the pleasure of giving two seminars on my ongoing research activities, 

one on the Growth and Characterization of Ge/Si Nanostructures and the other on Controlling Molecular Assembly 

at Surfaces. 

I also gave a two hour lecture on ‘Survival Skills for Scientists’, focusing on Oral and Written Presentation 

techniques. This lecture is based on the graduate course on ‘Survival Skills’ offered every two years at INRS / Univ. 

of Quebec, and on the corresponding book I co-authored (‘Survival Skills for Scientists’, World Scientific 2006). The 

lecture was well attended by over 80 students and young researchers, who seemed genuinely interested in 

developing this aspect of their training. I was delighted by the high level of attendance and participation. I hope 

�)���c�k��nB 
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ISSP continues this sort of activity; I have left a copy of my lecture notes as well as many articles that are good 

reading material for this type of lecture. 

 

During this period I also had the opportunity to visit and give seminars/lectures in many other Universities and 

Laboratories, in particular Keio University (Itoh sensei), Yokohama City University (Shigeta sensei), RIKEN (M. 

Kawai sensei), Osaka University (Sugawara sensei), Kyoto University (Sugimura sensei), Tokyo University Hongo 

Campus (Hasegawa Shuji sensei), the International Center for Young Scientists at NIMS (Bando sensei), the Nano 

Systems Functionality Center at NIMS (Aono sensei), the University of Tsukuba (special lecture for the annual 

COE21 meeting, Shigekawa sensei) and Shizuoka University (Hamamatsu, Sakaguchi sensei). ISSP was actually 

very generous in supporting my trips to several of these places. In particular, the two visits to Osaka University 

allowed me to resume the collaboration with Dr. Yoshitaka Naitoh, who was my close collaborator in Denmark; and 

to start a new one with Dr. Naitoh and Sugawara sensei on the local characterization of multi-ferroic 

nanostructures; and the visit to the University of Shizuoka is likely to promote a collaboration with Sakaguchi 

sensei on 1D and 2D surface polymerization. 

 

I hope the seeds that were planted throughout my discussions with Komori sensei, Yoshinobu sensei and 

Hasegawa sensei will lead to fruitful and long-term collaborations. Working with these outstanding scientists was 

an excellent opportunity for me, as I learned many new concepts and we exchanged interesting ideas very frequently.  

 

All in all I am very satisfied with my visit to ISSP. I am confident that I will visit again and I hope that ISSP 

scientists will visit us soon in Montreal. 

 

Finally, a special thanks to Akiko Kameda, Mihoko Kubo, Dr. Onuki Motoharu and to all the staff of the 

International Liaison Office for helping me solve many problems and making my life simpler. 
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� % h � ��

�

NQ Ä NN �4Äa 13:00-18:55 

 

�H} á5 pú�3J�r, 

13:00-} K6b�����jDJÉÊåèOÊ} --- FLEX, DMRG, DMFT, DCA}  �� ���3J�r, 

13:20-} OÊ(§]^n�§/�89?=�~��')�fâ06$�����]��}  �     =��Õ(), 

13:45-} ALPS~�Ðö�Ó---)�y�Ê»0=t0Ñ�~�Ò��Ò7Ó,-Â---}  Á� ���3J��, 

14:10-} Ù©Ââ�r�ßªö���/�07�Ó¤0s�}  � �]�3^J��, 

 

14:30-  ���� 

 

�H} õ  ª����, 

14:40-} �9ØÙ�0��~�OÊ}  ��  V�NECß¹YZ�, 

15:05-} ° �rOÊ��D�c���0��~�s�}  !þ p"|�3J�r, 

15:25-} Modified linear response for time-dependent density functional theoryin 

frequency domain �   #î�CREST����, 

15:45-} LiB2, MgLiB4�>0b���0��fâ�W789�0OÊ}  �$  %��Õ(), 

16:05-} ° �r/���F���Dþâ§,Ú&6�'60)�()}  æ* +^�,Jß¹�, 

16:20-} OÊ(�9�`©ÂâC¯�����Ón�_��¦ÃÓÁ��}  Ch   ��,Jº�, 

 

16:40-  ���� 

 

�H} -h .|����, 

16:55-} \�~nÃ���0JÉÊ§]^n�§/�} /} �;��Ï��n0}  ç5   R�,Jr, 

17:20-} �m���bjDOÊ�r--)�2³<í89-�Ó�;�9	12íwÊ;I-- �# �V�3J�r, 

17:40-} �¹¨ Lennard-Jones���£qDÝ_)��Aî3���]��}  �4 5��3J��, 

17:55-} _@�/�â¤��;��Ï�06Ý\å}  7ø +��3J��í, 

18:15-} Aî3�m\å��;��Ï�$�}  e5 Ð]�89�J, 

18:35-} �9e�Ð���;��Ï��bjDOÊ(®}  ög    ����, 

 

 

NQ Ä NQ �4Åa 9:00-10:25, 11:00-18:15�Ä×�Ã§/�, 

 

�H} á¹ : ����, 

9:00-} K6b���0{CâOÊ�£qD{�`þâ�§]^n�§/�}  ;   ¶��3J��, 

9:25-} �xFm7Ï�Ón�§/��ì�¼.�°Ê»0 cellular-DMFT��Ds� JÙ <=�r�, 

9:45-} Y
7{�`þâ��0Ââ�©HÚ&'� LDA+DMFTÔ0Z�}  Èh >]?�r�, 

10:05-} K6b���0�~�'#()£�WYÉ �~�fâ0��   h~ C@��ÆJ��, 

 

10:25-} ���� 
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Ä×�Ã§/��¹Ü���À�\�;^��������11:00-18:15 

 

�H} AB �"�^J, 

11:00-} �¹¨)��0{�`þâ�§]^n�§/�}  çø vù����, 

11:25-} ° �r§]^n�§/���J»��À�\�;^����}  Cç DE�,Jº�, 

11:50-} Ò7Ó���0OÊ(§]^n�§/�}  g ) �ËJ�, 

 

12:15-} ���� 

 

13:15-} ��À�\�;^����7=��6b��0���¢K}  Ûh FG�3J��, 

13:40-} È(R(]ÕÖ0RO�Îü� 

¨íFºæ0��&'�£qDOÊEFH#989¨ e5 i ?�ÔLíF, 

 

14:05-} ���� 

 

�H} Cç DE�,Jº�, 

14:15-} ° �rOÊ��D�9�.�ÑEF�¹Ü�OÊ(}  Ig   J�K<JOÊ�, 

14:40-} Multicanonical�0_@£�W>0° �rOÊ�0����D 

y:��6$�0§]^n�§/� C L®����, 

15:05-} K6b���0RFZ���jDJÉÊåèOÊ}  fg MN�ËJß�, 

 

15:30-  ���� 

 

�H} ög    ����, 

15:40-} �9½�-��890çÕ}  þ   OP����, 

15:50-  J:/R89OÊ(EFÔ0çÕ}  ÁC   J�Y� , 

16:00-} ��-#0��0)��=�OÊ�r}  Q� RS����, 

16:10-} 1:����0��fâ��7�0OÊ(EFÔ0çÕ}  T     U����, 

16:20-} )��;��0®�OÊ(0bcB}  �ç   V����, 

16:30-} ã!m�~�:0�ÈÃ~)��(D¨åèOÊÔ0çÕ}  W� G?����, 

 

16:40-} ���� 

 

�H} Ig  J�K<JOÊ�, 

16:50-} ¹Ü���À�\�;^��~�Ðö�Ó�>0��}  ;X   Y�r�, 

17:15-} ��WG0Î\j[�}  AB �"�^J, 

17:30-} JÉÊ° �rOÊ��À\���}  J Zs��Õ(), 

17:45-} K<JF�£qDJÉÊ° �rOÊ  

¨�����OÊ(EF0Y
7<ÓbQ�Î\
�¨ [   O\�K<JOÊ�, 

18:00-} �����À�\�;^��Þý����ËOOÊ(�~�Ðö�Ó}  ög    ����, 
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NQ Ä NW �4Æa 9:00-16:20 

 

�H} C L®����, 

9:00-} Y
7 GWL��NiO�V2O30��)�}  Á� ]��3J��, 

9:25-} ÓÏ��\©n�`aÃ°��ßªö��fâOÊ}  á5 pú�3J�r, 

 

9:50-  ���� 

 

�H} á¹ : ����, 

10:05-} DMRG0uL0A��/.CLV¹¨)���â�Ô0Z�}  ^h _è�3^Jr, 

10:30-} AF-QCPLä0�c�£qDVD�¡à£�Wij#¬0r¶��}  `a   ÷�ÆJr, 

10:50-} åè(Búü(���D��789��0LÁ¡à0��}  bh Mc�����, 

11:15-} Ï��/����Dd ¹¨)��;��06Ý#¬0��}  ef   Ã�����, 

 

11:35-} ���� 

 

�H} çø vù����, 

13:05-} ¸¹¨)��;���£qDA\©_Â)�7ö©��fâ0åèm��}  gh èh�ijJF, 

13:30-} 7Ï�Ón�§/�0CD�0 Kosterlitz-Thouless $�}  k�   l�¡�Jr�, 

13:55-} d��;�{Câ�£qD��n$�}  -h .|����, 

14:15-} ÁL5�(úü(0���r��¹¨í0Ê)}  m n���¸J, 

14:35-} Aî3,è���Dd�.�Ð�Ï�Ê»0s�}  ob "p��6J, 

 

14:55-  ���� 

 

�H} Ja   ����, 

15:10-} qye0rís¨�Z0.C-¦â��s��³q=° �r 

MD��0&' tg u_��Õ(), 

15:30-} Pt(111)·_�£qD�%�Z0° �r§]^n�§/�}  vh �]?�,Jº�, 

15:55-} w�·_A0xðñ�£qD)����}  �h yÄ��zJ.¨, 
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8ÇÈÉ�Ê*ËÌ-�ÍÎÏÐG» --- FLEX, DMFT, DCA, DMRG 
 

�� ���3ËJFJF�rF���E, 

 

K6b0�r�£�W>?��jDJÉÊåèOÊ%ï{
��=���Brs�K;?D�/�&|0OnÇJ�7-

Ü�I%� 

S}T .�°)��7öâ]_Sf���6b¡à'#0b�� 

S~T /îï6b��Ä�Hund�������~������qj¡à� 

S�T 6b����789��Kö��
=���������789�6�½�Þ��0�r�µ¶jD- 

�7Dåèm!�%� 

S�T FLEX��9xk½L�,� 

S�T DMFT��mî�9�)�{�`þâ�SQMCT, 

S�T DCA�DMFT0�Ï���L�Ô0_@,� 

S�T DMRG�ÁL5�(Búü(T}

ICB�[?90H�À���AÛF���0���|�
��0�� �à��=8��²³¢K��Ç�hijD- 

��%���èS�Èh>]?�Jï� ?��f�����pÄ�Karsten Held�0Þý��ICD- 

 

 

ÑnAÒ��ÓÔ�Õ1�ÔÖ���	
K LDA+DMFTs1���
 

Èh >]?�ríF���, 

 

L��S�ÁLL�SLDAT��ê���6b������
���mî�9r¶SDMFTT�+ü�cJD

LDA+DMFT 0���zØ K6b���|�Ì?�7D-DMFT IÅB��È¡VD�Ê»�s�jD�C=��%�

)�{�`þâ���K� ï�� D-
8
 �9�Hirsch � Fye � 20 �d���
=Ââ�©HÚ%�OÊÉ

Ê��L0üå0����6jD=t���0OÊ�!"IC�=-[0F���jD �0Â~����
��

projective QMCSPQMCT0!�0&'�5�=->0|�6�
� LiV2O40OÊ�à�{|jD- 

LiV2O4%�7��m iD�7�?JD7Ï�Ón�§/���
�¥ÎÌ?�7D��Ä�uL�å0 K ÊL@#

0��I 10meV ÊL0�7ç�ì�;���7öâ]nÂâ�Bc�8�A0�[NIïHjD[��X=Ì?�7D-

[0�� ���I0ü?9?D-¦â���/�â0�Ì )���7��PQMC �Ç�7= LDA+DMFT ��Ds

��{|jD- 

 

×Ø��*+,-�Ù�ÚG»�

Ûb/��KG»�f�1ÑnAÜÝÈÞkßànBÛ�

 

[  O\�K<JFJF�§�`ÚÂh�F��E�OÊEF������, 

 

} K<JFOÊEF������I%�48�B÷��&¶
=����Ï�� PACS-CS �£7��Si512 Û��¬

�
=<� DFTSRS-DFTT0JÉÊ§]^n�§/��&¶
�7D-ý§�`Ú%Ä���¹¨<�/óÌ?=

<�{Câ0LÝ6è�r��¥
�£B�ýF�0�r�|
�7D-[0§]^n�§/�I%u7m��6³�B

%D8�JÉÊ å���0F�;I RS-DFT�|�jD[��Î\
�7D- 

} §]^n�§/�0JÉÊí�V7�Ä�JÉÊ5�0vkí�r0µ��F�� D��OÊEF������I%

��1¿���¼0���rF��ù����OOÊ§�`Ú���¼0OÊ(EF��ù�<�jD[���B�F�

0Ä���ê�����OÊYZI0vkí0YÂâ�©HÚ0&'�57�Ì9�LÝ6è��7�Çu|í���Þ

ý��jDÛ�Â~©/�§/�ø�§�`Úø0��ù0Þý����Dò§:��¬8?�7D- 

} RS-DFT %#$ò§e0¹Ü���À�\�;^���£7�Ç�ñ Â~©/�§/�0 ��noªq9?�£

B�wØ%[0F���BJÉÊ ��§�`ÚI¡¢m�sö=t0���øÒjD��ICD-Ûª�[0�� J

ÉÊ§�`ÚI0JÉÊ���rOÊ�£7�%�[0�� {/0��ù0�B�Á Þý��:��ð�ICD�

�ê9?D- 
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áFâãäåG»�f�s1ºæ�

 

ÁC} J�3ËJFY� åïEF��E, 

 

J:0��)�0���%/Rm���uÇvÝmI/ö0Âh�>êD��X=jD0�ã	fâICD=t�� 

��L�r¶I%V0/I���6b�|��ÅB�?Dðñ�CD-L��R��/R®0§��V7�K6b��

�0R���G�Óâ0r¶OÊ�g�m�'¢
�7D-
8
#$%�ËÌí
={CâS¼.�°�{Câ�t�J

{Câ �T��jDOÊ�ÍI��B#m {CâS�.�°�îït������?={CâT��jDOÊ����

y�6�½��ýµ�ÅB�?=OÊ�#0��0.�°)���
=OÊ%;áë 7-�ö��° �rOÊ�/

:F��+ü�cJ=�G�Óâ0OÊ���7-¦â����I�â7\�§�`�Ó�5 c?D��®�0	r

 ���È]� DÇ0�çÕ
�7D- 

 

 

�Ù�ÚG»*ç-èe��é1Éêëìíî�

 

!þ p"|��;�  ��3ËJFJF��F���E�EF»¼ij() CREST, 

 

\�������)�íÌ?D[�0'?���8q��èÝÐ����0���æ�� ���=-
8
å/ö0

° �rOÊ��Dhi�CD 8I����0��~�Ä��rsjD=t��ñICD�����%0Ý��0)�

��.�Â��-�àN
=��0±`�§Èâ<í��7�	
öÓP=6%Q��� 7->[I��I%[?9

0è��7�	
öÓPD=t���sI&'Ì?=ZÝ�Ã���ÁLëbå�[1,2,3]��7��c���0��~

�s��5�=- 

uv�Ý��0)���D>��ÓPD=t�Al ���� AlS001T0 hollowSöqüTno� on-topS��vATno>

?î?�ÝÒ
�s��5�=[4]->0�à��)R�-Ä��.�Â��-��D±`�§Èâ<í£�WS�fâ

ÁL<í�%�>?î?6b�CD[��c8�=-¹�±`�§Èâ<í�	
öÓPD=t�Na VD����	


Al ���0s��5�=[5]->0�à�±`�§Èâ<í% Na ��no�äe
�Na ��0no�<ê�Ç>0�

³%<c9 7[��c8�=-[?90�à%��fâ0� B0J���BrsI�D��ê9?D- 
�Present address: 3ËJFJF�rF���E 

[1] Y. Gohda et al., Phys. Rev. Lett. 85, 1750 (2000). 

[2] S. Furuya et al., Jpn. J. Appl. Phys. 41, L989 (2002). 

[3] Y. Gohda and S. Watanabe, J. Phys.: Condens. Matter 16, 4685 (2004). 

[4] S. Furuya et al., Jpn. J. Appl. Phys. 45, 8991 (2006). 

[5] S. Furuya et al., e-J. Surf. Sci. Nanotechnol. 4, 570 (2006). 

 

 

Pt(111)§¨*+,-Éïð�1�Ù�Ú¢�¿ñ�¢¶��
 

vh �]? 1,5�Ja   2,5�Cç DE 1,4,5�õ ª 2,5�k  � 3,5�Ò¡ú ¢� 4,5 

�1,Jº��23J����3NECß¹�YZ��4º�OÊEF�5JST�CREST, 

 

} w��%·_I0�¸'1�Z%��íF�£7�uÇß¹m �Z0 �ICD��>0¸wÊ%7;á�98�Ì

?�7 7-[0�Z0()s�%�Ö�Ò0»¼�ÁÝ�b�
�£BAá��ñ ��ICD-�%·_�£qD�

�íF�Z0#m §]^n�§/��5�=t�%�ß£�c�æ��0ü 9��qÑ/�ICD�0¡à�ÅB

�?Dðñ�CD-Ì9�%�%·_pLI1¹D�n¤�0¡à%íF�Z�J� >��>êD-��I%[?9

{ù0¡à�ÅB�?=#m íF�Z0§]^n�§/��5�[��Îm�
�7D- 

Ü�I%�¸'1�Z0§]^n�§/��³q��È¡¥¦Ñ�SESMT���B�n¤�0¡à�ÅB�?=w�

S111T��Ý_0° �r§]^n�§/��5�=�à��7�0hi�5�- 
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%�����¾�Ê*+,-ò½�ó���ôõ�ö/Á÷1ÏÐø���

 

gh èh�ijJF, 

 

�¹¨)�7ö©��%[?;I�Å��;���eg��6�½��7Ï�Ón�§/�� ö Lieb-Mattis0�r

89çÕÌ?DßÄfâ�í�ì���eg�ÓP9?��=-
8
�L��¸¹¨)��;��Iã!��<�<í

�CD��7Ï�Ón�§/��K7�I[?�%ã D7ö©����j�06�7ö�8?�8���=-[0��

 �I%�Lieb-Mattis »07ö©���ã B.'�í0è%ð�
Ç§è�í0ËÌ Èrå1� 9���0ÀÏ

����Þ��Òm�<íjD[��CD-Ü�I%�[0�� 6�7ö�8ÅBA��>?9�Þ6�?9?DÄÅ

��98�
=7- 

 

 

©ªùúÊ1ÉêëìG»�
 

��  V 1,3��$ ¨S 2,3�æf :¶ 2,3 

�1NECß¹�YZ����2K<JF�r�F�3CREST-JST, 

 

å�9��Óâ0�©�ØÙ
=�0��~���7�OÊ�à�hijD-©þ�Ð/�~Ø5�SRTMT��Aî

3�©��båSNEGFT��S$ßÄ OSNT��JÈbå�È¦â/s��µ�µ�_�~�� �0OÊ���{|
�

STM ����r���/�ØÙ��þ�ñ��9�^��� ���7��>0��~�Ä���%ÝÐ¡à�789

���¡à�ª�Þ/«¬ �0F��µ¶jD-;=�OÊ��0'¢�Ûª0��P�����7�õPD- 

 

 

���ÔûÚ*üýþ��â�1ô��O1í��

 

� �]��gh Z5�]g ^î�ç D¶��� ^�3^JF} �cÕÖ���, 

 

} ��"���89ïD�ó0�áfâI%�à¬�-¦â��T0VN�à����6�½�-¦â��V0zë0®

Á ¯¬fâ�CB�>[I%Ù©Ââ�r 2T+V=0 �ï*jD-�r%�����6�½��)��F0+ü�cJ

0vÝm°�ICD-�áfâ0���%�Ù©Ââ�r�ßªös��6¹�vt�F
ös�I�D-'·I%�

Ù©Ââ�r��ñ òó�à=j6�
�����/�07�Ó¤��7�0s�� �jD- 

} 7�Ó0�;�/�L¤%����/���Ñ�0ßÄ£�Wã	fâ��
�ç�ö|�jD�®¤ICD-[0�

®¤%�6³�k½-¦â��0����±jD� �Ì?��=-[0~Ðms�%���;�fâ���;�fâ0

ë2�|��>êD��Ù©Ââ�r�2�
�£B�²BICD-[?;I0���/���jD��L</OÊ89�

7�Ó¤0	y%�¬�-¦â��T ����³�-¦â��Vee �VNÌJD���
��Íñ´ICD��"���

����÷�-¦â��Ven��#ÌJD[��CD[��/8��7D-'·I%�Ä��[0Ys����n�/

�0ßÄfâ��7�Çýz�ï*�[��hijD- 

 

 

ÏÐ�^�v�Õ*ç-É�ô�ª�Ê1�!	®1���

 

bh Mc����()�¦+�, 

 

Sm �`J��Ã`â��Óí���£qD�9�µ�µ�
 7�7��#¬0	y�tù�����789�6�

½��	±
=LÁ¡à��W¥Î�ä;��7D-��I%�S�m789���m���jDÂ���Ò�Ê»�

£qDLÁ¡à��åè(Búü(������98�jD-789��
�%�¶��`Ï�789���â����

789�0±�û��êD->?î?09��È¡ s-dÊ»��´
�LÁ�L0���åµ���µ¶jD- 
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Modified Linear Response for Time-Dependent Density 
Functional Theory in Frequency Domain 

 
Chunping Hu and Osamu Sugino 

�CREST-JST and ISSP, University of Tokyo, 

abstract 

Time-dependent density functional theory (TDDFT) can usually give accurate predictions for valence electronic 
excitations, however, for Rydberg and charge-transfer excitations, the excitation energies are much underestimated. 
To overcome this problem, we have presented a simple scheme of modified linear response by taking average of 
excitation energies over the occupation number, instead of the usual recipes of correcting the exchange-correlation 
potentials.  The good performance of our scheme was demonstrated using the real-time TDDFT approach [1].  Now 
this scheme has been realized in frequency-domain TDDFT.  The symmetric Casida equations [2] are adapted to the 
nonsymmetric form in order to treat arbitrary occupation number difference, which is necessary for the calculation 
of response from the intermediate excited state configureations. 

[1] C. Hu, O. Sugino, and Y. Miyamoto, Phys. Reve. A. 74, 032508 (2006). 

[2] C. Jamorski, M. E. Casida, D. R. Salahub, J. Chem. Phys. 104, 5134 (1996). 
}
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7ø +��3J��í, 

 
�;��Ï���·Ì?DÏ��Ú�0åèOÊ%�uL0_@Â�½��â�0����B�êD� ���_J


�7D-
8
 �9��;��Ï�06Ý#¬%� ����
�y��!"ICD-6ê¿�5»m �¹¨�Ð

���;��Ï�Ê»�£7�Ç�>06bH06Ý\å%�r)�J�öµ�jD ��·sË0;;rÌ?�7D-

wØ%uL���0OÊ(��7��JÉÊ{�`þâ�OÊ�5�=-�0�/�â% 10 �d���
��å1ÊL

8J�öI���7 7��Ï��Úî���Dåè�L% �@A³A
�7D->0åèC���¨��6Ý#¬

0�/�â¤�£qDuÇ.¨ �/�â<å�>?�V�_@Ì?=�/�â¤0'��
�6Ý#¬0s��5�=-

>0����L0C���¸LS0ÕÖ�È]�
�7D[�%�ñ èICD-wØ0_@�/�â¤��Ds�I

%�6Ý\å0F�%sËÌ?=���?êD- 
[0��%�I. A. Campbell(Monpellier)�ög¦1S���T�0Þý��ICD- 
(I. A. Campbell, K. Hukushima and H. Takayama, Phys. Rev. Lett. 97,117202 (2006). ) 

 
 

�Ù�Úâ����Õ*ç-ÓÔ¢¥��Ç�Ç1�����

 
æ* +^ 1�gç �� 2�H¹  � 1�º� ÷ 1�»�  v 1 
�J,JFß¹�F��E 1�3ËJFJF�rF���E 2, 

 
} þâ§,Ú%�(1)N-��B�nå� 12Sfcc�Ca-I6T¼8Sbcc�Ca-II6T¼6SÌD*!)�(sc)½Ca-III6T�zë
�
7ö�(2)sc ����0-�� S32¨113GPaTI��íjD�(3)sc �£7��~�$��L Tc �N-�Þ��Sm�
AÙjD��7�=Aá�£_�� ����j-uLY=� Ca-IV 6S113¨139GPaT�Ca-V 6S139GPa¨T�'?Ì
?[1]�Tc %5�AÙ
Òq��Ca-V IÌ:¨¸u�è0 25K �×Ø
=[��hiÌ?=[2]-[?90�þ_HÚ�
s�jD=t�%�Ca-IV � Ca-V 0)�Ä���ñ� D->[IwØ%° �r/���FOÊ��B Ca-IV�Ca-
V0)�()�5�=->0�à a=b=4.48�� c=4.40�� α=β=90.0°� γ=85.9°0Ì¾�y�IH���� c�
!³�[110]!³�¿��Ð�¯�À�����DY)���=-X �0éÀ����B[0)�� Ca-V ��Z
�7
D[��/8�=-Òq�§]^n�§/��5�=�[N�Ca-IV0L�)��Yc?D×0Ð�¯�À�����D
©�� )��´#
=-[?90�à%þâ§,ÚIÇ<Ó)��´#jD[���
�7D- 

} [1] T. Yabuuchi et al, J. Phys. Soc. Jpn. 74, 2391 (2005),  
[2] ÀkÁ^à�° 470�-Ú¶ÝñÊä p.331 



 33

©ª«�¬��äå1ºæ�

 

þ  OP�3J���, 

 

} �9½�-��/0®�OÊ��%�7�Âh�k½
 �9'¢jDD7bQ�CD-Üß~���ÝÞßÛ0

����7���/�nÂâ0�9)��®�¬�jD9��®m��9?DÂh0s��%° �rOÊ890

input �VÈòICD-;=�r��L7®��ü�m�RO
½ÔjD���ÔD�Â�\;Ã�/I%�ÀÏ

�������I�D/��Ç/ö�åè§]^n�§/��0���	r�5êDÇ0�çÕÌ?D-#0�0r�

8903?��
���0�� ��� robustI�0�� ��� fragileICD8�Ç	t�åè§]^n�§/�8

90 input�çÕ
=7- 

 

½��ñµ��Ê1�ÍÎ¢�¿ñ�¢¶��

r�¾���K��r�

 

ç5} R�,Jr, 

 

} \�~nÃ���0JÉÊ§]^n�§/�06�
��;��Ï��n0#¬�ÅBA��>?î?0`���b


åè§]^n�§/��ßªö��0#F�wØ0uL0ûÓ0ïà�{|jD- 

} �;��Ï���7�%�L�2'�µ¶Ì?�7D�¹¨¼�Ã�Ââ��;��Ï�012í0F��ÅBA��

[0{Câ��jÈ��L$�pLI0�;��þ�Ï©`a012í0iD�7��ßjD- 

} n0��7�%�ÐO�r����rmXè89�x�jìd7F�è8�{|
=ª�[0/�£qD©m {

Câ�ICD.¦/��Ã�{CâSBurridge-Knopoff  modelT�ßª7=n0�Â�Ó0µ<�6b�bjDwØ0§

]^n�§/��à��=0n0þ����C���0��ÙÚ�à�hijD- 

} ;=�²³0ËO\�;^���³q�>?î?0F��/I���7�OÊ���7�§¢�çÕÌ?D8Çµ¶


=7- 

 

�����Ê1Ò��ÓÔ�¢�¿ñ�¢¶��

 

çø vù�3J���, 

 

1950 ���~��ÏÚÈ] #�»0OÊ(0Ä9��Ç��Ó�±©�9����'�Ì?={�`þâ����

D/:F�0s�%�>0ª HandscombSÁå¢&�ßªö{�`þâ��1962 �T�McMillanS</{�`þâ��

1965 �T�SuzukiS�k?/·��ßªö{�`þâ��1976 �T �����)��/:F��ÇZ�Ì?D���

 ���=-Ì9��1973 ��'�Ì?=�Ï��Ââ�©HÚ0�ê!%�6Ý� �£qDOÊ0¡¢�g�m�

�tD�ýµ��Áå¢&{�`þâ���k?/�ßªö!�0ä��Ç=9
=-#$%�ªÅ²F��·? 7[

���7�ìí��I%CD��)�{�`þâ����DJÉÊOÊ�����6Ý#¬��Á�C�8�[��I�

D��� ��7D-[0!������L�ØïÌ?=����0 889�S1T ©±¹¨��£qD�99	)�

6Ý#¬�S2T Æ±¹6�½��	
¼�Ã�Ââ���£qD����6/����%6$��S3T}SU(N){Câ�

£qDÌ;$; ��²1260���>0åèmÙÇ� ��ÅBA���[?�'XjD->[89�¹Ü�OÊ(

�)�/:#¬���Ç=9j�çÕÌ?D'¢��7��ê�ü=7- 

 

 

LiB2�� liMgB4K�1È�b�1É�Á÷��ô�ª�1G»�

}

�$} %�Yf}Fh����ÕÖ��()}OÊEF����,}

 

} LùÛ%�Ï7È�Óû�0G���ICD C6B2S.�°)�� MgB2�û�T�C7B 0��fâ�y�i�0OÊ�

5 ���=[1][2]-r� �9[?9%-¦â��m�Ç)�m�ÇV��ICD[��É�=-[0=t C6B2 0 B

��� Al, Mg, Li�o�½êD[��Îü=��7�?Ç¨0 C6B2�B���V���7��à� �=-5� AlC2, 

MgC2, LiC2, LiB2�OÊjD��LiB2�uÇ��ICBy�i�ÇÊå� 9 8�=-=á LiB20�ï%Aá�"
7[3]-
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 !�MgB2� Li �°�~jD��|«/ÊL0�LI�~���Ì ö D[��®m�É��7D[4]-[0=t

LiB2 ��~���jÈ]�%�7->[I LiMgB4 �7�G�m)�0����ê�>0��fâ�y�i�0OÊ�

5 �=- 

 

[1] K. Kobayashi, Y. Zenitani and J. Akimitsu, Physica C, Vol. 426-431 (2005) 374. 

[2] K. Kobayashi, M. Arai and K. Yamamoto, Mater. Trans., Vol. 47 (2006) 2629. 

[3] T I. Serebryakova, et al., Powder Metallurgy and Metal Ceramics 33 (1994) 49. 

[4] Y. G. Zhao, et al., Physica C 361 (2001) 91. 

 

 

AF-QCP� 1èe*+,-!"b	®+ç�#$À%1Ú&���
 

`a  ÷�ÆJr, 

 

���~�:�È(��~�:�AF-QCP Lä0�7���I%�%t�ãá ij#¬�VD�¡à�X=Ì?D-

6ê¿6á�c0��âQå RH %Qq 1/ne IC;B�L<í
 7��[?90�0��âQå%��I�
öVJ

jD-;=��«¬�£qD�\�Ï�¤��£ËjD !��ªF\�Ï�¤��ρ/ρÌ(RH/ρ)2Ì1/T4�ïB*�-Ì9

�[?90�I%�¸ÍÊL0ë)0A��VD���B�0��fâ�Îm�<íjD-6ê¿VD��B� 1μB Ê

L0ÈJ S${���Ó�'1
=B�;=rÏ«¬�����0èS±¹¨09� 4hbar/e2 nimp"nimp %VD��

LT�Jç��ê�VJjD-[�
= AF-QCPLä0�cIÐÑm�X=Ì?Dãá #¬��
��Ð mrs�>

êDr¶�'�jD- 

 

 

�ø/�*ÈÌ-G»bÚ�

r��'(2)äå¬���¾�*+,-).Z/0r�

 

�# �V�3J�r��r, 

 

fâ0µ�<í0ÄÅ��98�jD[�%�Aî3ÐO�F�A�»�F �ß¹m F��
��ñICD��

Ç��fâ0���7�Xè89Ç�ñ F�ICD-µ�<í0F�%�]�� )����]Ã��0F�89�6

$��£qD12fâSï�£qD,è#¬;I7N7N ��Ú�/�â�£7�µ¶Ì?���7D- 

 wØ%[?;I�Mn12� V15 �0Ì/���:��÷�9eI?JD4�m �íwÊS)�Ò�`©§�T�b�


=#¬��³����
=)����]Ã���
�)�����!Ê
��7�>0ÄÅ�ÓP��=->[I%�A

2³z��ßªöÏ��,�Ã����~0Ç0�³��0���	±jD��7ö��#¬�¾¿?D��~0±�0

��~ÏÓ�´#()�CD[���98�
=-;=�)�z�0�±ICD�'dkl�Ç=9j6�½���7�

Ç���§t�ÓÈ����Ç��ÔaSDMT6�½���Þr6�½���m  DM6�½� �I0-¦â��)�

��98�
=-;=�/:�I0)����]Ã���
��5�9�Ð��Ê»I0Õ�9�÷µ0)�Ò�`©§

�#¬�5�9�÷µ0)�Â_�©��#¬��7�Ç���§t�7D- 

6$��V�,è#¬�
��6�½�0,�0=t1¹D12fâI0Èóm ����D126I0Aá�©7,

è#¬�¥Î
����§t�7D-Èóm ��0=t-�Ó�;�	±6$���$jD[���98�
�>[I

0-�Ó�;�°���0µ�'¢��7����§t�7D-�:m�%��Ð��ã!�0CD¼�Ã�Ââ�8õ

ty��K��{CâI0��6$�$�@#I�Ö?×â�~0�n0-�Ó�;�¡àI�â�Ó�)��Aá�

Ö�öBSïÌ?D[���;����Ñ�.��CD7%�å��Ø:I0-�Ó�;�9	6$�I0©��fâ0

)�����]Ã���;=�7Ï�Ón�§/���D©-�ÓÏ�Ó6$��I0�;���©�_��#¬��D

Aá�©7,è#¬��$jD[��?7á
=-[?90�I0ßÄfâ()0=t0)�Â_�©��¡à��7�

ÇÓP�7D- 
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Cç DE�,Jº�, 

 
° �r§]^n�§/�0uL0'¢%ÎÙ
ö�ß¹��EF��ñICDáqI ö�OÊ(�`©ÂâC¯�

��7�=Z�AÇçÕÌ?D��� ����7D-Ü�I%��Ö�ÒI�ñ� D�%�Z��7�	
ö{|

jD-�%�Z�£7�%�qÑICD�/�0>��ÅB�?Dðñ�CD-;=��¸��fâ%/å0©��fâ

�CB�È��L0/���F���7��[?90©��fâ0ÐOî��ÅDðñ�CD-Ì9����íF�Z�

£7�%�%0�n��ñ òó�à=j=t��%pL0�9�ÅB�?Dðñ�CD-[?90¡à�I�D�BF

��ÅB�?����íF�Z0uÇßm �ZICD PtS111T�%·_AI0�¸'1�Z§]^n�§/��|�

=����7�{|jD-Ì9��È(/�C.��0�]�?:jDÈ(/�cÝ_I0��fâ �0F��|�

=��6�{|
�Ûª0��À�\�;^����7=° �r§]^n�§/�0¢K��7�\�jD- 
 
 

8ÇÈÉ�Ê1Ò3ÔG»*+,-Ò��ÓÔ�¢�¿ñ�¢¶��

 
;  ¶��3J��, 

 
} K6b���0r¶���£7�%�s�OÊ�L�OÊ0"
7��ÀÏ��� �jì0�¬� D=t�{�`

þâ�§]^n�§/��Ú��'°jD9_�/7-[?;I0��ïà0e89�{�`þâ�OÊ��ñ òó�

à=
=Ó6�
��S1TCMR ������£qD6,��Ï��Ú¦�0¡à0���£�WS2T.�Ð,Ú�;¦â
rí���£qD�;��îïÃ�.CL��xFm7Ï�Ón�§/��bjD���{|jD-;=�ÛªÅB+ü

=7jìd7F��Û�D��Ç����À�\�;^��0���b
�Ç\��Ó
=7- 
 
 

4�ã�5671?Gk8vB� )�9:1��	
*+,-G»f�;<À=äå�

 
e5 i ?�ÜÔLíFEF»¼������ OÊEF»¼s, 

 
} È(ÝÖ£�Wì¸%íFºæ�¦êDuÇ!ö
�JÉÊ Þ¯0W��ICD-�ìßì�389´'
�OPC
�D³àà>
�ÛáÕÖ CD-R,DVD �¦êDÕÖÔ�'¢
�Û�I%/�-n�Ó�_����0�ñ �¬�
 ��7D- 
} È(R(]ÕÖ�
�0ì¸0/�RO0egm»¼��%ã	fâ0C¯��ICD-78�È(�ï���=��

{¥
=®þIC��Ç��ïÌ?Dd�R�Z0)�ë¢�=�ê��m�
N�=jD[�%!"ICD-[?�

ØïjD�%�n�¯�/R�Í�jD®áqI ö�)�íFOÊ�ð�IC�=-wØ�wâ�v_
=���{

|
�#$0ÏèICD�Ì /�0Û��?´Ì?=RZ�0�{©����7�ÇhijD- 
} hJ��¢�0�íF	æ0��&'�£7��[0 20 �IOÊEF�ãx�
�VÈò ñ¸»¼�ï�=8�
7�Sggäå=DTâ�{|
��-æW�
�OÊEF\�°&'0g�m D§¢�OÊ(¼�°06$�m ï

H�$�=[��çü��7;ºæÝIsË�Õ�K�I7DèJ ··��0� Ô0çÕ�¹çOÊ(�CD[��

·�
=7- 
 

>9?@��v�1A@BÚK|��)1Î��

 
m n���¸J, 

 
ÁL5�(úü(0uL0'¢0 ��
��)��0µ�'¢�é�OÊ��Sreal-time DMRGT�Û�D[��
I�D-ý��%�5�?fâ�Ã¸$j5��½�ÌJ��(úü(<½�5�Ç0I���OÊ�%6��ù7[�

�´9?�7=- !�G.Vidal ��D)�0k0§]^n�§/��Ââ�©HÚSTEBDT%����rÈ] S
�
 ��7D-TEBD ��vk5�?0�ê!�ì�ú
[������real-time DMRG 0OÊ�r���íjD��
��9?=-ñè%�vk5� A�Äãèê0��ïB*� Aê=êA0bQ��7��S�m $j5��½�ÌJD
5�?0�/���t AêA0S�X�v
�£ö[�ICD-[0�� �r���¹¨�I#È]8��8��7
�Ç�ëjD- 
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Cè§¨D1EFG*+,-��Kö/�

 
�h yÄ�ìç íü�rç �S��zJFJF�.¨EF��E, 

 
L���ÁLÛî�#jD=t�õv��Ûî�CaÂ0&'�æ��5c?�7D-FePt�CoPt É¤��%K7
õv��ã!���j=t�¹Ü�0Y
7Ûî�CaÂ0ÕÖ�
�¥ÎÌ?�7D- !�Gambardella 9%�.
N+�í0-;�Ç§Èâ»¼��7��PtS997T·_A�£qD Co ����½Ô
�>0��ã!��=�
�7D
[1]-.â�0��ÇÌD[�[2] �9�·_Û0�¹¨��£qD�9�/�â)�:��7�Ç���ã!��r¶
m�??ÇD[��;t9?D-��ã!�%�����0S�)��ïD�µ�jD��ê9?D0I�S�)�0u

|í�v%jD�ýµ����ã!��??ÇD[��È�� D-wØ0�â�~I%��;�îï6�½�0¡à�

	
6�¶md±`�§Èâ0½ï�57�>?�î_<ßÄ0° �r/���FOÊ\�°��ú�I�D���


=[3]->[I�[0�� OÊ���£qD�·_�I0È���OÊ�L��98�jD=t�PtS111T·_� Fe¸
����BJ=�0��ã!���7����5�=-wØ�&'
=��%���ã!�0Í�±ICD�;�îï6

�½��.N²ð��ÔB�?�7D-��I%6b�k½±`�§Èâ��
�S�ÁLL���7=- 
PtS111T·_� Fe Ì�Ià_ñ�=�SFe-full-layerT�«/áqñ�=�SFe-chainT��/0¸áqñ�=�SFe-
quarter-layerTI��ã!��ÓP=-Fe ��% PtS111T·_�£qD fcc-���½�Ó��o
=-Fe-chain 0�I
%�Fe��� x�!³��f���I7D-·_�õv !³� z!³�jD-Ptß£%�;=%����89 DÇ
0�
=-ã!�-¦â����jD·_,è0>�Û��7�ÇÓP=-;=S�fâÁL�OÊ
��ã!�-¦â

���0bQ��ë
=- 
Fe-full-layer� Fe-quarter-layer0�I%�Fx-Fz� Fy-FzSFα%�α!³��í
=��0à-¦â��T89�9?
=��ã!�-¦â��SMAET%QqÛ
8�=-[?%�·_0±¹¨���DÇ0��ê9?D-Fe-chain 0�I
%��í���% Fe�����á!³IC�=-·_Sf�ã!mICD Fe-chain�£7��MAE0á�è%�BJ
� è� �=-)�,è0¡à%�Fe-chain 0�IÝ��ü9?=-[?%�Fe-Pt �Þd0<í�V�îïÅï0
<í�7öâ]©npL0fâ<í�J�ö>�
�7D[���±ICD[��òëÌ?=- 
 
[1] P. Gambardella, A. Dallmeyer, K. Maiti, M. C. Malagoli, W. Eberhardt, D. Kern, C. Carbone, Nature 416 (2002) 301 
[2] P. Ravindran, A. Kjekshus, H. Fjellvag, P.James, L. Nordström, B. Johonsson, and O. Eriksson, Phys. Rev B 67 

(2001) 144409 
[3] T. Oda and A. Hosokawa, Phys. Rev. B 72 (2005) 224428 
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�4 5��3J��, 
 
6$��	
�� ��£qD-¦â��ij0F�����%� H��s�m��I%"
ö�OÊ(§]^n�

§/���7=���5c?�7D-/���F�I%�-¦â��ij�ô����d�í
�ÅB��-UØ0��

%¬�!Ê
�6�0üICB�.'m�6$��ÛõjD[��È]ICD-Ý_�£qD-¦â��ij�)�%�

"1ï¶�0bcB89Çæ����Ì?�7D-Ä���ò"1ï�£7�%Ý_)�0ÅB�7���ñ� D[�

�´9?�7D-wØ%��yÝ_0)��ÓPDó��¹¨ Lennard-Jones ����£7�Aî3§]^n�§/�
�5�=-vçfâ�£7�î3fâ�CD��0 fluid ��L¤��>êD��³)��B�%V6/d
���ø8
9y6�ïHjD-Ü�I%�[0µ0Ý_0ïHjDAî3�_�]�����áfâ�£qDÝ_)���7�h

ijD- 
 
[1] F. Ogushi, S. yukawa and N. Ito, J. Phys. Soc. Jpn. 75 (2006) 073001 
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=)�{�`þâ�§]^n�§/���7���xFm7Ï�Ón�
§/��ì�y�A0����s�jD-7Ï�Ón�Óy�05»6ICDÔ�y��þ��y�A0¼.�°Ê»�

ÅBA��Ä���c/áô:$�0iD�7�$�èLä0���]����7�µ¶jD- 
 

 

�ÍÎ�Ù�ÚG»K�¼½�L��

 

J Zs����ÕÖ��() OÊEF����, 

 

° �rOÊ%��m�\�ÓI��L ��fâOÊ�È] s���ICB������ç�ö��Ì?�7D-

L�I%n�§]^n�����
=JÉÊ ° �rOÊ�QÌ?�7OÊ�L�5�]��
�£B�¹Ü��

À\���7=° �r����jDçÕÇ�;��7D-
8
�¹Ü��À\��uJ��È¡�2�jD�%�`

/ µ¶�©w�ÛªðñICD�Yc?D-° �rOÊ�%�JÉÊ�0s��Hµ�s��ÐOm �r���L

 s� �zØ ø_�CB�¹Ü��À\�0§�`Ú�|
=Ââ�©HÚ0*D�&'�~��ÏÚ0�w�u|

í���Sâ0ÙÚ ��ðñICN�- 

 

 

�Ù�ÚG»*ç-©ªO�Qf�K�R_G»��

 

Ig} J�K<JFJF�år��EF��E, 

 

} ÁLëbår¶�*½
=�7cÖD° �rOÊ%���EF0/�£qDÈ� Â~����
���
=D�

CD-�9EFÌ9�%.�ÑEF0/�£7�Ç�[�
=)�¶�ßª7=OÊEFmÂ~���Ô0çÕ%J�

7-Ü�I%�uL0�9�.�ÑEF0/�£qD�ÁLëbår¶0OÊ6�{|
��9�.�Ñ0ÜÝI0�

#¬s���=�bjDOÊEFm��0_wü�{|
=7-Ì9��¹Ü�G�7�Ã~�Á\�;^����ó

��?���>[I0OÊ��EF0��.ÃÓ�µ¶jD- 

_�Ü�%�K<JFI0�wæ V�Boero Mauro�õ �khö�Berber Savas�÷hø �Hhè"� 

�aùÍ�0Þý���ßª7�7D- 

 

 

òHISTÕ*ç-UVW�¤��Î21íî�

 

ob "p��6J)���, 

 

  Aî3,è�%�î3fâÔ0,èwÊ���
�î36$�0ú���s�jDåèOÊ�ICD-î3í��ö[

������©7,è��Dî3§]^n�§/��#?D!"89&�Ì?�Ä��7Ï�Ón�§/���Ï��Ú

�I�¡¢0s��#jD-dùI%�,èwÊ0z��s�jD�4I%©7,è�>�Ì?�ö7[��ªùI%�

,è0½�~âî�����Ï��Ú¦�0ÐO�r�ýµ�5Ì?�OÊ)0VN�ë 7[��rC� ��7D-

[0!�%�zØ Ê»�zØ 6$���|�È]ICD-6ê¿ ¹6$��I%�12fâ890,è��jfâ

89012ïHwÊ0��89�û³0�Ì �0$�0¹å0Ë�� Ì?�;=�Å�6vçífâ890,è�

���F� $��L0Ë�ÇÈ]� D- 

5»m ,è0©7�ICD Kosterlitz-Thouless(KT)$��I%�$��L0È�µ��/�©������F� 

6$��L0ÕÖ�È]ICB�V¹¨ XY.�Ð�Ï�Ê»0 KT60����åèm��fÌ?�7D-�;�fâ

�d�í
=��Ã��I%�PM-KT-FM 0ü¹6$��É¤��Ã�Ê»�0ûò89�=Ì?� �0��Ã�å

I%>?��fÌ?=��à:0uw��7�%�OÊ�§5eICD- 



 38 

�X¶�Õ*ç-YÙ�����¾�Ê1��À%1���

 
ef  Ã����()ýSPring-8, 

 
Ï��/���ßªöåèm®Á��í�È�½�H�/�©����DSdT ¹¨)��;��0)�6Ý#¬0�

�0���@#0Ó;Ã����7�uY0ïà�#f��7�hijD- 
S1T}Å��;�7ö©���0�99	)�6Ý#¬}
S2T}7Ï�Ón�Ó
=�;�Ï��0�99	A��12}
S3T}�;��^��0�;��ÈÃ~)�6$� 
 
 

ZUø1ëìF1[\µ���k�-ÛÏÐG»s1ºæ�

 
W� G?�3J���, 

 
} �7����~�:I%/ö09��ã!m �ÈÃ~)��#
�£B�Ä�0¬�)!³��
��~��ÈÃ

~��f;=%èfIÃ�� D9�°��$jD-[0�ÈÃ~9�°)�%�~�0'#()�döbQ
�7D=

t��>0)��Ë�jD[�%�ñ ��ICD-9�°0�$% Tc @#�£qD�³�"��,è¢ �0�Lµ
���P��¤� D[�89´D[��I�D��¬�)<�I�0!³�9�°�ì�8�Ë�jD[�%��I%

 7-[?��
�uL��9eI0�³�³~�L0�9!³µ��899�°)��(D!��r¶m�®m��

�Ì?��CD-c?c?0�â�~IÇ CeRu2�CeCoIn5�PrOs4Sb12�URu2Si2  ���7��9e�³0�9!

³µ��89�ÈÃ~)��ÓPD���5��£B�>?î?ÄÅm �³0�9!³µ���X=Ì?�7D-
8


#fI%®�à0s���7���m µ¶
8I� 79��/ö�#m 7öâ]_�ßª7=�L0�7å

èOÊ�à�0���K;?D- 
 
 

DMRG1]�1^_K`ab9c����d�ÔÊs1���
 

^h _è�3^JF rF�, 
 
ÁL5�(Búü(SDMRGT0!�%)� ¹¨�0ßÄfâ��7�LI;tD!��
� 1992 �� S. White �
�����Ì?=��(Búü�</á½����/.CL�0F��sö�7�OÊ�r%>0ªzØ /�Z�Ì

?��=-Û00'·I% DMRG 0!��/.CLV¹¨����|�
=6�
��V�)���â�I?9?D-
Ç§Ó�1�6�7öâ]y:6�0�0$��ÓP=�à ��{|jD- 
 
 

ö=.�¤���¾���*ÈÌ-G»�;��

rö=.efö)1·Z����J�©�µ��r�

 
ög   �3J���, 

 
} �;��Ï���I·á�Ë���7�7 7ßm F�0 ���9eî3�;��Ï�60����bjDF�

ICD->0sË�!"�
�7D0%�#0�;��Ï���e0,èwÊ���I�ct�©ö�#0®Iî

3fâ�Ä�I� 7[��CD-6á0{�`þâ�SMCT���7��Ð��Ê»0�9eItwÊ�§]^n�Ó
�
�ÇýzI�î3fâ�%×ØI� 7-=á
�§]^n�§/��%üóm�,è�´tDOÊ��Sk½{�

`þâ��T�CD-[?�Ô�
�©m ½�H0�0î3�í�§]^n�Ó
��ý¹�I0�9eIt�í�

��
=�[N�ªù�%t�Äã ,èwÊ��j[��?´
=[1]-j c���9eIt���I þ��
=
��0�í0è�k½{�`þâ��I;t=î3�í0èÔ³8�0I% ö�>0��!³Ô,è
�7D-[0�

� �à%��9eIt�í�bjD®�à�OÊ(®�à��\�§�`�Ó� �jD=t���'�
�7=

uw��9e�;��Ï�6%V���°��[2]�Kö¦ìjD- 

[1] H. Takayama and K. Hukushima: J. Phys. Soc. Jpn. 76 (2007) 013702. 

[2] P. E. Jönsson and H. Takayama: J. Phys. Soc. Jpn. 74 (2005) 1131. 



 39

b/���¼�½�¾¿��ghL�Ki�<G»�j��¤õ���

 
ög   �3J���, 

}  
����ï�0�����À�\�;^��§�`Ú0àxÞý����w�x0OÊ���r\]^_`a0ó�

��
�¬����Ì?�>0��nÂâ0³A�J�öo>
���7D[��hi
��ËOOÊ(�~�Ðö�Ó

�b
�%����%�ý~�Ðö�Ó0���EF WG�0 HP �¬�jD �
�\]^_`a�~�Ðö�Ó0
�û0ñ� D[��~�Ðö�ÓÔ³q=JÉÊÎ5OÊ0¦§�OÊYZ0�w ��ÙÚ
�7DÊhijD- 
 
 

8ÇÈÉ�Ê11ëì
À��+ç�Ñk�1ëìÁ÷1���

 
h~ C@��Æ!�JFJF��F��E, 

 
} Ô�y��£qD�~�'#()�ÓPD=t�</{�`þâ�OÊSVMCT� FLEX OÊ�5�=-VMC 0ÄÅ
%�~�áqI ö�cáô:$��ÓPD[��I�D[�ICD-¸¹0{ÃÓ$��åèm��f
��Ì9��

<fâ��K��fâ���12�Ç= 7áô:fâ0-¦â������ÓP=-d <%��cáô:$�Lä�#
?D-;= FLEXI%�å�9x0¡à��B7?=OÊ�5�=->0�à�f<fâ0�$��\Ì?=- !� 
H��~�fâ0��À��%�ýµ��±�����½��SïÌ?D�%�9�©¡à��$jD->0=t��

��À��0bå�À��<å·�
=�����bå� D Odd �<åGÂ��$jD-Odd �<å0GÂ0�!�
%�;�¸�´�À©`a��;���´�À©`a� B�6³0áÍ�%ã ��7D-[0�� ��<åGÂ�

�~�Ý�Ý_�CD7%ßÝ
=�c�Ñö�$jD[���j- 
 
 

lm.1n)o�ð�1ab¬pÔ[�íî*q,o�Ù�ÚMDrÕ1	
�
 

tg u_�J Zs����ÕÖ��()} OÊEF����, 
 
} rís¨�Z%�Ö�Ò�RÐÑ�R�ï�%¹t�jD/ö0jìd7#¬0¸wÊICD->0�r)%à-¦â

��I% ö.C-¦â��IÛõÌ?�6��q��qÑ{ù0³m�9x0���VÈò� ��7D-wØ%[?

;I�����Z0ü�bjD° �r.C-¦â��s�����7�&'�Ç�5���=[1,2]-
8
/ö0
rís¨�Z%�����Þ���&��Sï�ZÇV��7D->[I>0�� �Z�Ç|�È] ��B Hm 

° �r.C-¦â��OÊ��0&'�ÅB+üÌ9�ÇÇÎü=[3]-Ü�I%Û;I��9?=�à��7�h
ijD- 
 
[1] I. Tavernelli et al., PRL 88, 213002 (2002). 
[2] Y. Tateyama et al., JCP 122, 234505 (2005). 
[3] Y. Tateyama et al., to be submitted. 

 

 

b/st1ßàÌuK�

 

AB �"�^J} åïEFÞý��(), 

 

} ¹Ü���À�\�;^��~�Ðö�Ó�Û�L89���Ó
=-É 1,100 ÆÇ�7�ÈJ �Ê�O&Ì?

�£B���0AIÇ�Ým�ÇJ�7>����Ì?D-OÊEF0*989�[0~�Ðö�Ó�ïÑÌJD=t

0������
�OÊEF0\]^_`a��
�>?90���ÅB+
:���wjD[��K;
7-��

WG0Sï%>0=t0° �ICD-��WG0ÅB+
P��:m���
�%@#0�� [����Ì?D- 

� ���OÊ�0Ï��Ï©��Ââ�©HÚ&' 

� ���OÊ�0~��ÏÚ�^�_�� 

� ���OÊ(�28jO&0¾� 



 40 

}   ���È] ����D�JÉÊI�ñ ��0R� 

}   eÉÊ0OÊI�7ÀÏ���<�0() �Ó��â�]�28j�� 

� OÊEF0��§�`Ú0�w 

 

 

ALPS��¤õ��v��w�Î21ox1Q���y��yô�¥õ��
 

    Á� ���3J��, 

 

} ALPS (Algorithms and Libraries for Physics Simulations)~�Ðö�Ó%�)���:���� �K6b)�y�

Ê»0§]^n�§/�=t0Ñ�~�Ò��Ò7Ó,öÂ0&'�Î\jxÞý~�Ðö�ÓICD-~�Ðö�

ÓI% XML �ßªöÞ6�´�C��7È�âS
0'��)�y�Ê»0JÉÊ��§]^n�§/�~��ÏÚ&

'0ß�� D C++Ï��Ï©(0&' ��5 ��7D-;=�OÊ�r0ï¼þI ö�Ç�Ï���Ââ�©

HÚ)�{�`þâ�� �0uY0Ââ�©HÚ��7=§]^n�§/��5 êD���zØ Â~©/�§/�

~��ÏÚ0�wÇ§t�7D-ALPS0Ò��\�°%�http://alps.comp-phys.org/89.C��,���°È]ICD- 

 

[1] F. Alet et al (ALPS collaboration), J. Phys. Soc. Jpn. Suppl. 74, 30 (2005). 

 

 

8ÇÈÉ�Ê1ã��z*ËÌ-�ÍÎÏÐG»�

 

    fg MN�Ë�JFß¹�rF���, 

 

 ¹¨m ��)��ì�	rí�áô:�_Ã/â¼�.�ØÙØ:%�ÈJ A�SRFZ����O ,è#¬

��j-[?% ¹¨{ÃÓáô:�R��DY
7��Ã���¸�0È]��Àt=���ICD[���
�7D-

��OR��Ã�0RO\Ñ0)¬�Î\
�#$�{ÃÓáô:0Rã	fâ0s�0=tK6b�����jDJÉ

ÊåèOÊ�5
�7D-Ü�I%����y�6�½��ÅBú�á¼�77aâ°0 ¹¨¼.�°Ê»��jD

R��/R�G�Óâ�RF~�L���m�_@Ì?=ÁL5�(Búü(���7�OÊ
=�à��7�{|jD-

;=�Rã	fâ0,èwÊ�A�SRFZ��7�=�BÃj ��ã	wÊ�ÓPD=t0JÉÊåèOÊ0È]�

��7�µ¶jD- 

 

 

UV�¾�Ò3Ô*+,-{|}~��

 

-h .|�3J���, 

 

y�0_��
�õv ��ã!��Ç� 2 ¹¨Æ%�y��£7���n$��¾¿?D6$��CD[��´9

?�7D-��n$��%���ø89�L�#��Öö���á��689126Ô06$��?9?D��Ì9��

L�#��Öö�¦Q�012�vkjD³�I12�SïÌ?D6$�I� L
�=��12��L³��<ê�1

2íjD0I��n$��¾¿?�7D- 

} wØ%�Òm è�ì�Æ%�{���Ó�È�U0fâ�Ç�d�{Câ�o�½ê�$j5������s��

5�=->0�à�[0{CâIÇ��n$���#Ì?D[���f
=-Ü�I%d��;�{Câ�£qD��

n$��>06·��7�hijD 

 

 

òHI�øàÏK�¾���~��

 

    e5 Ð]�89�J, 

 

�;��Ï��Aî3,è���7���jD����HÌ�µ�0�0�m�/�©��G �#?D�m\å�F



 41

�� D-6á0�I%[?�ÐÑm �åI�$�è89/ë�?=�L�£7�Ç�Aî3,èwÊ06Ým i�

7� �jD[��I�D- !��;��Ï��£7�%[?��å� 9��$��L�BÇ��øIÇ�L�ü�

6jD[��c8�=-��I%�[0i�7����7?�È�µ��/�©��s��57�3 ¹¨0�Ð���

XY�¼�Ã�Ââ�»�;��Ï�Ê»0�;��Ï�$���7�s��5�=->0�à��Ð��Ê»��7�

%$��L�6Ý\å�6³�BÇ�LDö;tD[��I�=-XY Ê»I%�;��Ï�$��þ�Ïâ�Ï�$�

�Qqýµ�	�D��¼�Ã�Ââ�Ê»I%×Ø0�L�/dÌ?=-;=�[?9à�06$��£7���m6

Ý\å�Qqý¹è��D[��?�8�=-[?%��m ÐÑ��[?906$�0��CD[����
�7D- 

 

 

���½�ñ���µPÕ*üýþÉ�Á÷G»�

 

á5 pú�3J�r,     

 

} ��6b¡à�¡¢�öÅB�?D��fâOÊ���
��<�I% Slater-Jastrow »�y�Ê»I%

Gutzwiller »�¾¿?D6b<�bå��7=</{�`þâ���´9?�7D-[0��I%Q���09���

n���5�
�)ïjD¸��îï%¼�Ó©��78Ã�� �I;t=îïJ�
�6b±��	;?DÀÏ��

�0ü��{�`þâ�?/��7=</�����u|íjD-[?��
�ÓÏ��\©n�`aÃ°�%�¼]â

Ó_Â�06�<½�����{�`þâ�?/�úc��¸��îï;I	t=à<�bå�u|íjD��ICD

[1,2]-Ü�I%J:0° �rOÊ[3]£�W¼.�°{Câ�Z�
=�à�{|jD- 

 

[����] 

[1] N. Umezawa and S. Tsuneyuki, J. Chem. Phys. 119 (2003). 

[2] á5pú�Dvü�À����J:�r 39, 722 (2004). 

[3] R. Sakuma and S. Tsuneyuki, J. Phys. Soc. Jpn. 75, 103705 (2006). 

 

 

�R_��¼�½�¾¿����¤õ��K�1�_�

 

;X} Y�ríF���, 

 

Û�L89Uþ�O&I���Ó
=°�çEF»¼ßO&�£7����À�\�;^�`a��»¼%xþß�

»¼�
�«�Ì?�[?�ßª���EF��Í�jD¹Ü���À�\�;^��~�Ðö�Ó��É| 1,100

ÆÇ�4��O&I�ríF����&'Í:� ���Û�L89&¶Ì?=- 

~�Ðö�Ó�£qDJ� ��%¹0�èICD- 

S1T}²³0Â~©/�§/��uJ��]�'°I�Du|§�`Úûz0Ë�}

S2T}¼�°,öÂI%��]C=B0�l���í}

S3T}�JÉÊ���r§�`Ú�uJ���jDÂ~©/�§/�0&'�5�>?����È¡ ïà�´j[� 

 

 

1|��1b�1����KG»bÚ�

 

Q� RS�3J���, 

 

} ��-®»¼%§���Ó���ØR0'Ø�6;��L�t$;
7'¢����Û� 100 S�-��j-��

 IÇ�Á  X �0é®�È]� �=->?�V7�Ì;$; ���£7�6³��ÇÌ? 8�=6$� �

�?7áÌ?�n�EF���EF �/!_�£7��2' ���¢&Ì?�7D-
8
;á���-#0®I

�9?DÂh%�9?�£B�>?áq89)������98�jD[�%"
79��/7-[0�� fF0#I�

OÊ�r��D)����0�=%�ct�M� ��8B�>ê�ö?D-;=©��60)� ��®I%�m

�s��"
7F���
�ÇÚ��'°jD-[0�� fF��uLn�EFIJ� A�� ��7D±�ÓG�

7�þ�Ó60'?�>0�����§©þ0©�� �-6�y:0-�9	6$�� ��6�
 �9{|
=7- 



 42 

yô����1G»�¢�¿ñ�¢¶��

 

g ) �Ë�JF JF� �F��E íF�Fï�, 

 

} §]^n�§/�»¼89?=��0Ò7Ó���0Ä��%��0,èµ�0HÌ�CD-�/��I%/��ÈJ

I/��089üC7�CD=t��Þóm µ��/�âS¨10-10�T�%8qd?= 102¨103��Ç£�Q,èµ�

��j-\��°I%��0J�ÌáqI ö��0):��Ñ������DHÞd6�½�0=t�JÉÊ <Ó¬

��	[B��/��ýÊL8�Ì9�H7,èµ���j-�/�£�W\��°0Hµ�,è#¬%6á0/���

F§]^n�§/�ÛIsqDµ���S¨10-6�TI% 70I�>?î?�MÄ �Ò�/�â0r¶{Câ�)¬Ì

?�§]^n�§/�»¼�&'Ì?��=-â�I%�uLwØ�&'
=å�\��°�0�����s�jD=

t0¼��©Ã° §]^n�§/�����[?;Ir¶m s�0"
8�=�� \��°�Ô0Z���7�{

|jD-Ì9��§]^n�§/�EF����Ûª0J� ��0¸�ICD��â��/�âí���7��Ò7Ó

�����ù0*989F�è�?6
��7�õP=7- 

 

 

G»�©ª����Ô3���K���ñ�ó��pµ�����

 

Ch  ��J,JFºæEF���, 

 

} ° �rOÊ�ßª7=)�§]^n�§/���BÞóm�r()�s�
�[?9�Ð�jD[���BY(]�

9�`©Ââ�C¯��jD=t0OÊ(�9�`©ÂâC¯��0!�¶��[?9�È]�jD��Ón�_��

¦ÃÓÁ����7�hijD-;=�OÊ(�9�`©ÂâC¯��0�:6�
����ã	��D�Ï7È�Ó8

90��¶{�°åÔ~���C¯���Ç[1,2]����Ñ��	; 7K����¶{�°0C¯��[3]�£�W�

ÓÃ~�,���9`�9�Ð���D�9��©Ò�Ï7a��ñÓÚÂÃ~��9`�9�Ð���D MBE0.N

+�í�ýµ���
=�¸î!���C=B 100Tera bits @A0��ÁL�Ç��K��«�:��D�9�)��

�¦ÃÓ0�`©ÂâC¯���åÔ�C¯���£�W[?90Ç��7�hijD[4,5]- 

 

[1] Ab initio Design on the Diamond Synthesis Method by Core Excitattion, H. Nakayama and H. Katayama-Yoshida, 

Jpn. J. Appl. Phys. 41 (2002) L817-L819. 

[2] Direct Conversion of graphite into diamond through electronic excited states, H. Nakayama and H. Katayama-

Yoshida, [Topical Review Paper], J. Phys,:Condens. Matter 15 (2003) R1077-R1091. 

[3] Materials Design of Ferromagnetic Diamond, K. Kenmochi, K. Sato, A. Yanase, H. Katayama-Yoshida, Jpn. J. 

Appl. Phys, 44, (2005) L 51?L 53. 

[4] Theory of Ferromagnetic Semiconducors, H. Katayama-Yoshida et al., Wiley-VCH Verlag, in printing.  

[5] Computational Nano-materials Design for Ferromagnetic Wide-gap Semiconductors, H. Katayama-Yoshida et al., 

JMMM. in printing. 

 

 

MulticanonicalÕ1
�+ç��1�Ù�ÚG»K1�m*ç-mF��Ç~�
 

C L®�3J���, 

 

�â�þ9_þâ�%§]^n�ÓÌ?D�0,èµ��À�
�8��7�L��0³�F)�ýµ�ËtDê?=

fâ()0��ICD->[IC%[0���#��0° �r§]^n�§/��+ü�cJD[����
�7

D��Ü�I%>0uL0ïà�{|jD-°¸%��â�þ9_þâ��_@
���ýz�wItfâ� B�j

7§©\�0y:��6$�IÇ���|�È]�jD[�ICD-°±%���½B´jfâäl�{Câ���

±`�§Èâ�° �rOÊ89³�Fm���uJ���
��Ë�jD=t0�L�
�È�ICD[�ICD- 



 43

 

 

������� Q�� ���G���� ����� ¡��

���������LM�\�����

}

�¸JF} } } �=}_�}

�����} } �ç}}}V}

�f}^V}

}

�� ��

} Á��§/Ã~%���3�89 11 Æ0¦1!�£��
��| 50 Æ0FN0#�&�Ì?=-d«% β À�

���Ârí��£qD�~��7öâ_�ÏÃÓ©���bjDA���7�Ü��CB�ª«%zØ  α À���

�Ârí�0������cáô:$���7�'·� Ì?=- 

} Á��§/Ã~%uL2'����5c?�7D �0À����Ârí���7��>0����0rs�dtD

=t�	&Ì?=-β À����Â»Ñ�],Úrí� AOs2O6�A% K,Rb,Cs0Ââþ©�c¨¸,%�Tc�>?î?

9.6K, 6.3K, 3.3K 0�~�:ICB�uL�Ä� A �Ñ�0ÏÃÓ©��#¬�b
�¥ÎÌ?�7D-ÏÃÓ©��

%[?;I� 7%+ AÓèi�ICB�����0K7þÃ~©��Ç��Ì?�7D-Ì9��~�0()�vÝ

b>
�7DÈ]�Ç�ö�jìd7`��� ��7D-;=�Ç��Ç�~�$��L��7 KOs2O6�£7�%�

�~�$��L@#�Äã ¸¹6$���$
�>0F:%·á�rsÌ?�7 7-Á��§/Ã~I0äem 

µ¶���� β À����Ârí�0���b
�rs�d;B�Ûª0��0'¢�J7�ò*�=�Yc?D- 

}  !�6³»0 α À����Ârí��£7�%uL�7ö�80Y
7����ïÌ?�YÉ K6b����


�¥Î�ät�7D-4dz��cICD Ru�� 5d0 Re, Os, Ir�	
Y����ïÌ?��cáô:$��ãá �

�«¬0�Lµ�� ��?�8��7D-[?90���7�äem�Úµ
�À����Ârí���ä�
=��

0Äã iD�7��7�rs�dtD��Ç��À����Ârí��£qD��&'���()0#f�¢K��7

�È� µ¶� Ì?=- 

 

� % h � � 

 

10:00- 

 ���  �f} ^V  À����Ârí���7� 

 ���  #�S} M�  R��/R89?= KOs2O60��fâ½�~��ÏÃÓ©�� 

 ËJr  ��} .   β À����Â�~�: KOs2O60�~��ÈÃ~)��©��ijÄ� 

 3�J  fD} â   KOs2O60-��³} �-�#Ix�	[D08T�}

 ËJr  8H} +�  KOs2O60�~�fâI0 1¹$�Lä�£qDS��íãá 

 ���  Ho} ^î  CsOs2O6�£qD��«¬ 

 �Õ()  A } ]   CsOs2O60 dHvA¡à 

 �¸J  �=} _�  β À����ÂI_w7�Y��7DÓ���)�OÊ89\êD[� 

ISSP���¢¶µ��

� � ¼�����n)b1·Z�É�b/�



 44 

13:30- 

  ���  Ch} ���ç} V OsÀ����Ârí�0ÏÃÓ©����~��NMRT 

 ���  ÀØf} R!  e����89?= AOs2O60S${�° 

 ���  Haç} "  KOs2O60Ï���� 

 ���  g9} J   β À����Ârí�0)� 

 �øJ  Nhç} �5  þ�f��0.�Ó��0¬� 

 

15:20- 

 ¡�J  ÀÁ} �S  YÉÀ����Â Ca2Ru2O70)���� 

 r�  g} ��  Y
7 Ru5ÖÀ����ÂHg2Ru2O70�cáô:$� 

 ���  Ch} �  Hg2Ru2O70��½199Hg} NMR 

 ���  J4} �#  α »À����Ârí� A2Re2O7 SA = Ca, Cd, and PbT�£qD%��cfâ 

 ^J  /ø} >  À����Â»rí� Ln2Os2O7SLn=$mû¨¸T0�� 

 %�J  Àîè"  À����Â»�©Ð,Úrí��£qD�cáô:$� 

 ���  &h} ^�eì} ´ À����Â»LÁy� Pr2Ir2O7�£qDA7öâ]y:�ãá��â¡à 

 

17:00-  

 .CÚ¶  

 



 45

 

�

�������	 
� 
����� �� 
� �����

������������� �� !�"����  �

�#�$%&'(�)*+,-"�./%0&�

�10234%5�6789(��

:;�<=>?@ABC �.4DEFGHIJKGLMNO�

PQ��

In high magnetic field,liquid 3He condenses into a superfluid A1 phase over a narrow temperature range below 3 mK.  

I will briefly review the unique "ferro-hydrodynamics" (1) of the A1 phase producing spin-entropy wave(2) and 

magnetic fountain effects.  

These effects are the consequences of simultaneous mass-and spin-superflows.  

The propagation velocity of the spin-entropy wave is determined by "spin stiffness".  

The magnetic fountain effects occurs when a magnetic field gradient produces a spin current and a pressure gradient.  

Recently, we observed such magnetic fountain pressure but with unexpected behavior in its relaxation time.(3)  

The relaxation time tends to vanish as the temperature approaches the low temperature phase boundaries.  

We extract the spin relaxation time from our measurements and interpret it in terms of the presence of a small 

amount of minority spin pair condensate.  

The presence of minority spin condensate is contrary to the conventional view of the A1 phase condensate being 

totally spin-polarized in one direction.  

I will conclude with some implications and future experiments based on our experiments on magnetic fountain effect.  

 

(1) M. Liu, Phys. Rev. Lett. 43, 1740 (1979). 

(2) M. Bastea, et al. J. Low Temp. Phys. 137, 539 (2004) 

(3) A. Yamaguchi, et al. Nature 444, 909 (2006) 
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The theory of Bose-Einstein condensation occurring in quantum spin systems has been known for some time. 

However, experimental proof has only appeared past few years.  I will review recent experimental and theoretical 

work on this subject. In particular, I will focus on the S=1 quantum magnet, NiCl2-4SC(NH2)2.This compound exhib-

its field-induced XY antiferromagnetism for magnetic fields along the tetragonal c-axis between Hc1=2.1 and Hc2=12.6 

T. The field-induced quantum phase transitions can be mapped onto a BEC of semi-hard-core bosons where the tun-

ing parameter for BEC transition is the magnetic field and not the temperature. Specific heat, magnetocaloric effect, 

and magnetization data and ESR at low temperatures confirm the predicted behavior for a BEC near Hc1. 
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I will also present magnetostriction data taken at dilution refrigerator temperatures that show significant mag-

netoelastic coupling and magnetic-order-induced modifications of the lattice parameters in this soft organic com-

pound. The magnetostriction is directly proportional to the spin-spin correlation function, allowing us to make a 

quantitative determination of the magnetoelastic coupling and to extract the spatial dependence of the magnetic 

exchange energy. 

 

[1] V. S. Zapf, D. Zocco, B. R. Hansen, M. Jaime, N. Harrison, C. D. Batista, M. Kenzelmann, C. Niedermayer,  

A. Lacerda, and A. Paduan-Filho, Phys. Rev. Lett. 96, 077204 (2006).  

[2] V. S. Zapf, V. Correa, C. D. Batista, T. Murphy, E. D. Palm, M. Jaime, S. Tozer, A. Lacerda, A. Paduan-Filho, 

''Magnetostriction in the Bose-Einstein Condensate quantum magnet NiCl2-4SC(NH2)2,''cond-mat/0611229. 
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In this talk we discuss how this happens and address some of its unusual implications.  

Measurements of the microwave conductivity on MgB2 thin films have shown an anomalous coherence peak ap-

pearing at significantly lower temperatures than in conventional superconductors [1] and the anisotropy ratio of the 

upper critical field in MgB2 single crystals shows an unusual strong temperature dependence.  

We argue that both of these observations are natural consequences of the existence of the two gaps, if the special 

Fermi surface structure of MgB2 is taken into account [1,2].  

We also examine consequences for the expected intrinsic nonlinear microwave response in MgB2 [3]. 

 

[1] B. B. Jin, T. Dahm et al, Phys. Rev. Lett. 91, 127006 (2003). 

[2] T. Dahm and N. Schopohl, Phys. Rev. Lett. 91, 017001 (2003). 

[3] T. Dahm and D. J. Scalapino, Appl. Phys. Lett. 85, 4436 (2004). 
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Ù� �� {� ß ;ÚÛ[2��Io2��"#SRÐÑÒ�
ÐÑÒ�× FÎÏÜ X¥���²�Ñ%ST�UV = 

Ý� �� z� Þ FÁÂ�Ã�ÓÔÕ��"#ÓÔÕ��WS 
WS× FÎÏÉÊ/%/ßST¡¢ÓÔÕ%&'�� = 

¯� � � � ß FÁÂ�Ã�ÓÔÕ��"#��#à?2���
K� L FÎÏÉÊ/�í
B"7s./¿ÀSÁ%m1ST = 

á� ë� â� · FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�KL 

FÎÏ/ßTã� !">äÊ���²�Ñ }¢Z%í

Tã%åæ = 

X� +� µ� Ù FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�KL FÎÏtxy���²�Ñ%ST�UV = 

@� ç� Q� ¶ FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�KL 

FÎÏÉÊ/� !"¹èt2��
G�ÑéêÑ�./�
��²�Ñ%ST = 

X� ë� �� d ��?2��"#.s?2��� 
K� L FÎÏÉÊ/�í
B".s./¿ÀSÁ%m1ST = 

)� d� �� Q ��?2��"#.s?2��� 
�KL FÎÏtxy���²�Ñ%ST�UV = 

£� ò� R� S It2���uv��� 
ÐÑÒ�× FÎÏÜ X¥���²�Ñ%ST�UV = 

f� ë� {� Ø FÎÏ/?2��ÐÑÒ�ÉÊ/���
��× FÎÏ/ß���²�Ñ� !".//2�%ST�&' = 

)� � ì� ¶ FÎÏ/?2��ÐÑÒ� 
$í��& /Nsîïð�}"����#à��%�tñi = 

X� �� � � � FÁÂ�Ã�ÓÔÕ��"#ÓÔÕ��WS 
�KL N�£¡¢Fò¸ÓÔé�ó�%&'�� º� d 

S� ô� R� � FÁÂ�Ã�ÓÔÕ��"#ÓÔÕ��WS 
�KL äÊ¥»ÓÔÕ%�� = 

õ� )� Ã� � FÁÂ�Ã�ÓÔÕ��"#ÓÔÕ��WS 
��"�¯° FÎÏNsö%�� = 

Ä� ë� ÷� ø FÁÂ�Ã�ÓÔÕ��"#ÓÔÕ��WS 
�� K ¥»ÓÔÕ%���ùú��B"�� = 

á� )� _� û FÁÂ�Ã�ÓÔÕ��"#��#à?2���
K� L Fò¸ÓÔüý%&'�� = 

1� �� � � þ FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�KL �F�üé�ó�%&'�� = 

�� 1� � � ? FÁÂ�Ã�ÓÔÕ��"#��#à?2���
K� L �ä/ß%�� = 

6� �� â� � FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�� K �ijÓÔüý%&'�� = 

�� �� � � � FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�� K ÉÊ/ß%ùú¡¢��Òé�ó�%&'�� = 

7� �� âÙ+ FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�� K �ä/ß��%���'%����B"�� = 

X� x� z� ø FÁÂ�Ã�ÓÔÕ��"#��#à?2���
�KL ²ó��ST¡¢�	
��B"�� = 

;� d� � � � _`[2I2��? 
�� K 

º�s¨©��%������f%��Tã%¿WY�	
í
%�, º�s 

[� �� �� � _`[2�� !��� 
�KL = = 
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�� Å� �� Û _`[2�� !��� 
�� K 

º�s¨©��%������f%��Tã%¿WY�	
í
%�, º�s 

ë� �� �� m _`[2�� !��� 
�� K = = 

+� �� z� � _`[2l±��?2��� 
K� L = = 

)� d� �� � _`[2l±��?2��� 
�� K = = 

�� �� �� T [l[2I2��? 
�� K = = 

[� �� �� � It2���y/��� 
,%��& = = 

0� +� _� � ��[27s�¿À� 
�KL 

Iº�s�Ê�T���T%������Y�	í
��
%�, = 

`� T� Ã� � ��[27s�¿À� 
�� K = = 

�� s� �� Q `ÜÈ[2o2��? 
�KL º�stX�¨©¿À��%������ = 

�� Ä� y�   _`[2I2��? 
�KL 

������!"�º�s¨©��%�	í
�}"��
#à��%�, = 

ç� #� Þ� $ ��[2I2��? 
�KL @Ñ%��%&'#àY�() = 

ë� 7� R� S �T[2Io2��? 
�� K 

º�s¨©
F2Ð�%&' }¢F2� !"º�s¨
©¿À = 

F� G� �� * +¾[2,j��t2��� 
�KL �	�,%F.s�-C�cÒ�%./Y01��B"�� = 

ò� -� 2� � Ô�[2_�Io2��? 
�� K 3è4�5678� !"9:�	�º%#à�� = 

;� ç� <� = [l[2b$ÐÑÒ� 
�� K 

����� !">jk?òg�ss%@Ay�O/2[
\��B"�� B� � 

9� �� �� � Å1[2��?2��? 
�KL U'C�DÑ��BE�F%����@Ay7�%�� = 

�

�

Q� � 
 

�� � � �� � � � � �� � � �� � � �� � � � ���&

G� �� Q� H ðIoØ[2 
7%KL >�J�ó����t�� LuFe4P12%F2��Y�ij (� ) 

K� ë� Û� õ ðIoØ[2o2��? 
Lehi = = 

×�ò� � � _ _`[2�� !��� 
�KL 

F$�M3�k�í
N�F$F2,%>��OPYVW
�×®3%&' = 

Q� �� ¤� Ø _`[2�� !��� 
�� K R~tS�TU�%F2�() = 

�� �� V� s ·¸[2ýÚvw?2��? 
¯� ° 

F2� !" Filled ice #à6WX�����%.s@�
YZ
 = 

[� �� �� Q ·¸[2ýÚvw?2��? 
dehi = = 

\� Þ� ]� s ·¸[2ýÚvw?2��? 
dehi = = 

:� �� � � ^  _%6`s[2à@�t��? 
K� L abUtc%F28kd8k�()#M®3%&' = 

e� ç� f� ý �{|[2vw2��? 
�� K ����Ñ��Ñ��%����Óo = 

\� ]� g� ß +¾[2I2��a 
�KL 

F2� !"çahi��%VWj�×C�Âó�J��
�B"¿Àk�� = 

l� � � �� � +¾[2I2��a 
Lehi = = 
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e� �� R� Ø mn»[2Io2��? 
�KL b¸±opéX²��t��%F2�� (� ) 

Ì� �� â� Q ��I?[2 
K� L qtrW%F$F2��st = 

�� � � u� \ ��I?[2 
�KL = = 

v� ò� k� w ��I?[2 
Lehi = = 

º� x� Û� m ��� !��"#ys���ÐÑÒ�
CDE� C�W��z²��%�F2�� = 

[� {� R� � ³´[2��?2��? 
�KL f�ss��|Nk%}~� �� ò 

�� º� Þ� ¹ _�oØ[2Io2��? 
K� L 

ys��Ñ� TlCuCl3YZ%�n��%tb$F2�t#
M �� 7 

[� �� Q� � ��[2��?2��? 
K� L ����ijk%��� %�� = 

;� �� y� � +¾oØ[2o2� 
�� K ��EJE�» Pr~t�%�OC²����é�Ñ%�� = 

�� �� Ø� ¶ �G[2o2� 
�KL 

��Ò�é@A�� }¢c�ÂéU�é@A��UVW%
/27�UV �� » 

á� _� � � � �{|[2o2��? 
�KL �¤¸± DMET�%Ns� %./2k�� = 

�� ª� � � � Ý¶òo?[2 
¦��¯° h"��%b$��#Má�ã = 

×�ò� �� � bc��"#bc��"#��ICT��ÐÑÒ�
78��& 

h"��Ñ�E�J����N���UVWêS��%ZP
YUV = 

�� �� �� � _�[2I2� 
�KL CDEÐÑ�N�)	�k%��Y��UV � 

A� Ú� À� f _�[2I2��? 
Lehi = = 

¼� +� � � � ßØ2a[2A2� 
K� L .sVW%��Y#à = 

Ý� ë� �� Q _�oØ[2��Io2��? 
�� K ��%�KM���. %�Q7IT�Y>��%st ë� + 

×��� Q� O �@N¸oØFêù�2� 
¯� ° �²CDÑ� !"ys ��[\Y�¡¢%£¤�¥1¦ §� ± 

�� x� E� f _�2¨[2KE2� 
K� L bÔûNs����í
N�¹è©ª6W%�� X� � 

°� �� z� · _�2¨[2KE2��? 
Lehi = = 

[� +� �� S 9:�;[2o2��a 
�� K ����������%/2T# = 

�� º� _� { 9:�;[2o2��a 
K� L = = 

Ô� ë� â� Q 9:�;[2o2��a 
�KL = = 

«� ¬� Ã� / 9:�;[2o2 
dehi = = 

£� �� � �   �®[2o2� 
K� L 

Ge(001)¹è }¢¯��©ª Ge(001)¹è%Ns� %�
Q7IT� = 

°� d� $� Q 01É±²6É±®3��� 
$%��& ����k%Ë
�� = 

A�U�p�  
TD�³� ��c� 

_`[2�� !��� 
�KL 

Bi(0001)4��×N� C60UVW��%b$´µ�ÑÂ�î
ïð�}"�� ×�ò 

ë� ò� K� ¶ _`[2�� !��� 
�KL 

E�F·/»´µ�ÑÂ�C-���¸Â�ÐÑ�A� 
!" FIB�
1�E�F¹ºt = 

»� �� ¼� ½ _`[2�� !��� 
COECDE� 

��#à%NOij#M%�¾%�s¿CÑB�S��
1
� AFM@-�²C���A%&' = 

F� d� ³Às `,-?2®3[2a[2có@��A�ÁÑ���?
¯� ° · Ut���%´µE�FîïðÁÂ = 
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Ã� �� � � ß ��[2��þ�OàÐÑÒ� 
K� L >jk¹è�Ä�ÅÆB"���Ñ�7s% KFMÁÂ ×�ò 

X� x� Ç� È ��[2o2��? 
dehi = = 

É� d� Ê� Ë _`[2�� !��� 
¯� ° 

�ÑCÌcó�J��ê�Ò���A�S��
1�[2@
,%��ê�ÒûI��h�A%&' Lippmaa

4� +� y� $ _`[2�� !��� 
��& = = 

q� �� �� < _`[2I2��? 
dehi = = 

e� 8� _� ? _`[2I2��? 
dehi = = 

�� Þ� F� Í _`[2I2��? 
Lehi = = 

�� Þ� g� � _�[2>ÎÏO�?2��? 
�� K N3[\�
1�~WÐÑ SrTiO3%��ùú = 

º� �� ±� Í _�[2>ÎÏO�?2��? 
Lehi = = 

F� G� � � Ò _�[2>ÎÏO�?2��? 
de��& 

~WÐÑBÒÑ~��EÑBU���3è� !"é���
p�#à�í
N�·¸±Nst%�� = 

[\]� Z� � _�[2o2���? 
�� K Ó'»PQ.tÔÕ'�Ö�@�%ZP = 

×� 
� Ç� Ù _�[2o2���? 
dehi = = 

7� �� �� � _�[2o2���? 
Lehi = = 

Ï� Ø� °� Í _�[2o2���? 
¯� ° ÉÊ/./�
1�Ù)��~t�ÚóE3èNs� %�� = 

Û� �� Û� � _�[2o2���? 
�� K = = 

�� ;� � � * _�[2o2���? 
dehi = = 

Ü� 7� L� à _�[2���t��? 
dehi = = 

�� ;� Ý� � _�[2o2���? 
Lehi = = 

�� Y� µ� S ��� !��"#>jk !ÐÑÒ�
��Ø�& ����Y>Þ~t�'ß%�¾%-C�UÁ�³��%&' = 

7� �� L� Ø >à[2o2� 
K� L b$� !"��º%6W%ys[\ \]� 

£� ò� L� á [lg;[2I2��? 
�KL /(B"��	Ú@U� 3º%â%�� = 

£� Y� �� | [lg;[2I2��? 
de��& = = 

(� {� Ò� S ãäåæ[2Io2� 
�KL ¾kÚ@U� 4%��	çè = 

d� �� é� z ðIoØ[2o2� 
K� L ���»Ð@U�t��%ys�()Y�� 4� 5 

ê� Ü� h� ë ðIoØ[2o2��? 
dehi = = 

£� 
� �� È ðIoØ[2o2��? 
Lehi = = 

�� T� Û� f -.[2Io2��? 
�KL 

pE���J�Ñ�����
1�Ð�Ñ�ìí'�h"
jk%F2���� = 

X� ;� �� * -.[2Io2��? 
Lehi = = 

î� Å� �� Ù -.[2Io2��? 
dehi m1Ns��� YbCo2Zn20%23[\ = 

£� ò� å� y q�[2I2� 
K� L ï1���k YbFe4Sb12%F2,%ï1���%ð[ = 
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ñ� � � � � ° q�[2I2��? 
Lehi ï1���k YbFe4Sb12%F2,%ï1���%ð[ 4� 5 

×� �� � � � �T[2Io2��? 
K� L PrRh2Si2%�O() = 

[� £� �� S �T[2Io2��? 
Lehi = = 

×� �� � � � �T[2Io2��? 
K� L = = 

ñ� � � Ã� � �T[2Io2��? 
Lehi HoRh2Si2%���� = 

ë� 7� R� S �T[2Io2��? 
�� K Eut��� !"23|À�()Y Eu�oÑV¹%�� = 

�� x� ò� s �T[2Io2��? 
Lehi Eut��%23|À�()Y Eu�oÑV¹%�� = 

ë� 7� R� S �T[2Io2��? 
�� K 

RFe2Ge2(R=Y,Lu)%23� !" Fe óÆ�O��ÖÑ�
%/�"#YysM3çè%�� = 

ô� Þ� <� Í �T[2Io2��? 
Lehi = = 

õ� �� ÷� ¶ mn»[2I2� 
K� L  ��²�»�� Ru2-xFexCrSi%23[\ = 

á� ë� ö� y mn»[2I2� 
�KL = = 

á� �� ÷� ¼ mn»[2Io2��? 
Lehi = = 

øùÞ� ú� û `a[2I2� 
K� L ��Â�t��%F23º� !"���� = 

²� d� � � [ `a[2Io2��? 
Lehi = = 

²� @� À� � `a[2I2� 
K� L ¬^-GS��t��%ü±7��¡ýB23[\%�� = 

Fþ�� å� � `a[2Io2��? 
dehi = = 

F� �� þ�s `a[2Io2��? 
Lehi = = 

d� �� e� f [lg;[2I2��? 
K� L �62 8GPa���"�F2%h"ijk%�� = 

Sonac ha lam 
A r u m u g a m 

[lg;[2I2��? 
de��& = = 

ë� 1� � � � [lg;[2I2��? 
dehi = = 

º� �� Q� S [lg;[2I2��? 
Lehi = = 

m� �� � � � _`2a[2o2� 
K� L ÖÒ��/�	
��%F23� !"�O7� = 

K� �� «� e _`2a[2o2��? 
Lehi = = 

º� +� �� ¶ �C�[2Io2� 
�&��& '�Ù)��~t�%¦¥/ijY23[\ = 

f� � �� Û ��9:[2o2��? 
�KL jN�²Ñ�¸E��FETD���%F2%NOk�� = 

X� x� �� + ��2a[2Io2� 
�� K ����� !"�¤¸±h"jk%Fò¸ij#M ×� � 

X� x� �� + ��2a[2Io2� 
�� K ïX�¤¸±h"k%�ij()#M = 

ä� �� ³$s _�[2o2���? 
�� K 

¬^±W���N� BaPrO3%E�ÑdNs��ij
�%UV � 

ø� T� �� � -.[2Io2��? 
�KL rW����>jk%CÌ��¸Â�ÐÑ�7� »� � 

@� ë� ó� Ù -.[2Io2��? 
Lehi = = 



 58 

£� �� � �   �®[2o2� 
K� L 

GaAsá110ãVW�×%�Q7IT�Y	k�ÑóC�E
é¸E��é�Ñ »� � 

X� ô� � � { Mò[2o2� 
K� L 

rW�ìí MBE �×t��>jk���ss#à%/27
�%UV = 

ë� �� â� | Mò[2o2��? 
dehi = = 

�� �� Q� ? þØ®3������lÐÑÒ� 
��& ý�t2'/%�¡'/y#M = 

[� +� �� S 9:�;[2o2��a 
�� K 

b$Ns¥�À~t�}"é@GÑ¹è4%t�~t��×
ñi%Ns./#M Ý� Þ 

�� º� _� { 9:�;[2o2��a 
K� L = = 

Ô� ë� â� Q 9:�;[2o2��a 
�KL = = 

«� ¬� Ã� / 9:�;[2o2 
dehi = = 

ë� 7� R� S �T[2[2aIo2��? 
�� K PPMS
 3�O2�F23'ý��%&' }¢�� �� ) 

+� �� �� = `ÜÈ[2I2��a 
�KL 

ñI�  }¢ ��G��% nearly constant dilectric 
loss �� ð 

!� T� y� � `ÜÈ[2I2a 
Lehi = = 

"� #� µ� Q _�[2���t��? 
�KL é���k ���
$!"�t�%��%&	7� = 

×� 7� '� s _�[2I2��? 
Lehi = = 

"� #� µ� Q _�[2���t��? 
�KL Hofmann»�n$(k� !"%��.s&	 = 

×� 7� '� s _�[2I2���? 
Lehi = = 

�� �� � � L _�I?[2I2� 
�KL 

.s�)o²��,KMt!"�*[��BE�F%�()
Y#à���¸J� = 

�� �� r� ° _�I?[2I2��? 
Lehi = = 

�� �� � � L _�I?[2I2� 
�KL 

.s�)o²���}+¦KMt!"�6��BE�FJ²
�Ò�%b¸±E�Ñijk = 

[� �� ó� ¬ _�I?[2I2��? 
Lehi = = 

[� +� � � À }»[2-éoóJ�A�ÁÑ����
K� L AA��Þøss RBaMn2O6%NMR�� 4� �

áµã 

f� +� Û� � ³´[2��?2��? 
�� K 

����O./�}">jkÒ�,ys#à� !"F-
ÏpF@���B"�� B� � 

.� )� <� = ³´[2��?2��? 
Lehi = = 

;� ç� <� = [l[2b$ÐÑÒ� 
�� K 

����� !">jk?òg�ss%A�JE�EÑ�
���B"�� = 

9� �� �� � Å1[2��?2��? 
�KL 

F.¨U'C�DÑ��BE�F01�%����Ay�
/0Ï/©	7� = 

12ÍÎ3 425Ç678 Å1[2��?2��? 
dehi = = 

9� �� � � : Å1[2��?2��? 
Lehi = = 

;� +� R� < =>?;[2I2� 
�� K 

~t@A.o���ss%/27�� !"lkéD�J
��ñi%�� B�B�È

ç� ò� Zf+ It2���CEÑó����é�ó�
��& = = 

�� º� Þ� ¹ _�oØ[2Io2��? 
K� L 

C²����é�Ñ%C"ys��Ñ� Cs2CuBr4%���
�t#M �� È 

ÜD7� �� ó ��[2I2� 
�KL Ce��@t��� !"���Ns�� = 
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E� »� �� � ��[2I2��? 
Lehi Ce��@t��� !"���Ns�� �� È 

F� �� � � < ��[2I2��? 
�KL �oÑ�G»S�JUVW%����t#M = 

H� 1� �� õ ��[2I2��? 
dehi = = 

z� ]� r� Í ��[2I2��? 
Lehi = = 

«� �� �� $ ��o¨IJ[2o¨?2��? 
¯� ° ¬���>jk��%����,%���� = 

õ� �� _� y ��o¨IJ[2o¨?2��? 
Lehi = = 

«� �� �� $ ��o¨IJ[2o¨?2��? 
¯� ° ¬���>jk��J@�Ò�%����,%���� = 

u� v� � � Û ��o¨IJ[2o¨?2��? 
K� L = = 

K� q� $� z ��o¨IJ[2o¨?2��? 
dehi = = 

º� +� µ� � ��o¨IJ[2o¨?2��? 
Lehi = = 

X� x� L� ý ��[2��?2��? 
K� L lM�0NF.s�©ªN�~W.s%����tñi = 

�� T� =� O ��[2��?2��? 
Lehi = = 

á� Å� �� { °»[2,-��?2��? 
�KL 

�ë>jk YbB12�G���%�M����%�t }¢
�OPQ = 

È� d� �� � °»[2,-��?2��? 
dehi = = 

P� +� r� � +¾[2I2��a 
�� K Q¸±QR�haèkt��%ST2kU�[\YZ%ùú = 

g� d� 	� Ù +¾[2I2 
Lehi = = 

P� +� r� � +¾[2I2��a 
�� K CuMoO4%��|ÀJE¸�Jçè = 

l� d� «� f +¾[2I2 
Lehi = = 

V� � � W� / ÄÅ[2Io2� 
K� L 

>N1ST2kC²����é�Ñ�6~�t�
M2(OH)3X[M=Ù)��;X=XE%Ñ]%����t#M = 

X� 7� Ã� à ÄÅ[2o2���? 
Lehi = = 

m� �� � � � _`2a[2o2� 
K� L ���/�	
��%����tñi = 

Q� Y� û� = _`2a[2o2��? 
Lehi = = 

Ä� ë� d� ¶ º�[2Io2� 
�KL 
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���J�ï °� d� !� s RENi2B2C%��Y�ij 4G:GPTAS 

 _%6`s[223�bc"# 
���J�ï °� d� !� s Ce(Co,Rh)In5 � !"ysM3R�Ä%�O":#

Y�ij 4G:GPTAS 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�� K \]�� _� à '�^EF�C��»cÑjÑ~t� Nd2-xSrxMnO4

%��Ñ¸%�� 4G:GPTAS 

_�I?[2Io2��I2? 
K� L ±� |� $Q+ %@.¤º�s¨©A�}"¦����Ñ�%¿%

@&' 4G:GPTAS 

°»[2[2a,-��?2��? 
�� K (� ¬� �� d ü@�(¡¢��Ð¶m1Ns�t�� Ce4Ni3Pb4

Y Pr4Ni3Pb4%�O#àYVW� 4G:GPTAS 

_�[2�����R�º�s?2��WS 
�� K [� 7� «� ß Cu1-xZnxCr2Se4%�Op:# 4G:GPTAS 

�{|[2[2aI2��? 
�KL Ä� ë� )� Ë m1Ns��ijk CeCoIn5%��Ñ":#%�� 4G:GPTAS 

_�[2����� 
�KL Ä� ë� � � � Ù)���OJ²�Ò�%º�s¨©�}"�� 4G:GPTAS 

_�[2����� 
�KL Ä� ë� � � � Zn-Fe-Sc-RE áRE: ¬^±Wã� !"�O°

±%st 4G:GPTAS 

»³[2KE2���vwKE¯ï 
�KL m� ;� �� � Ba-Ti-O��|Nk%#à�()YCÌ�Ñ.¨ 4G:GPTAS 

»³[2KE2���vwKE¯ï 
�KL m� ;� �� � >Þ A2BO4»|Nk� !"#à�()Y-C�C

Ì�Ñ 4G:GPTAS 

[l[2[2aI2��? 
�� K �� �� �� T m1Ns����k� !"vw-óÆ�() 4G:GPTAS 

[l[2[2aI2��? 
�� K �� �� �� T m1Ns� Ce(Ru1-xRhx)2(Si1-yGey)2 � !"ys·

mM3R%st 4G:GPTAS 

+¾[2[2aI2��a 
K� L �� �� �� Q lV��8k��%F$� !"#àY8k�8k

�()%å¢ 4G:GPTAS 

+¾[2[2aI2��a 
K� L �� �� �� Q �W»%8k����� !"#à.t 4G:GPTAS 

°»[2��?2��ØÙ&'ÐÑÒ� 
�KL 6� ä� y� ø �CzÖss� YbAgGe %23|À�O°±�%�

O#à 4G:GPTAS 

�G[2I2� 
�KL 9� �� � � � Ce115�t��� !"ysM3R�Ä%�� 4G:GPTAS 

Hq N� �9�

./� ±²³ghL��°�_Ù®�
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_�[2�����R�º�s?2��WS 
K� L �� x� <� ? ���ijk CeRhIn5%�O�À 4G:GPTAS 

_�[2�����R�º�s?2��WS 
K� L �� x� <� ? �¸±GS��~t� Pr2-xCaxCoO4�%N�°±Y

�O°± 4G:GPTAS 

 _%6`s[2I2��I2? 
K� L {� ò� �µt p ¸�ij Sr2RuO4%�ij()$Ï*%��Ñ

"	 4G:GPTAS 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�� K \]�� _� à Co�ijk Na0.35CoO2nD2O%#àYbÁÂ�Ã�

�À%�� 4G:GPTAS 

_�[2����� 
�KL Ä� ë� � � � Ho3Al5O12j�Â��%b$�()%�� 4G:GPTAS 

_�[2�����R�º�s?2��WS 
K� L �� x� <� ? 2 ¸± Ni ~t� Nd2-xSrx(Ni1-yTMy)O4�%��²�

°±Y���kk(), (TM=Ù)���oÑã 4G:GPTAS 

þØ®3�����ÁÂ�Ã�®3���� 
$%��& +� � � R� , 9-���%CÌ�Ñ���¸�J� 4G:GPTAS 

?2®345"# ERATO-SSS 
��& }� ~� �� = Pr(Sr,Ca)2Mn2O7%�O�
 4G:GPTAS 

_�[2����� 
�KL õ� �� y� û 5G IRT 5G:PONTA 

��2a[2Io2��I¹I2? 
K� L »� /� � � � CuB2O4� !"C�²�./��%å¢ 5G:PONTA 

��2a[2Io2��I¹I2? 
K� L »� /� � � � MnP%./�� -â�- 5G:PONTA 

`ÜÈ[2[2aI2��a�I2�� 
K� L �� ª� � � � Pr3Pd20Ge6� !"VW��ÀY��|À�() 5G:PONTA 

`ÜÈ[2[2aI2��a�I2�� 
K� L �� ª� � � � ��� 5fNs�� !"ï1����Y�"�°± 5G:PONTA 

_`[2l±��?2��� 
K� L h� û� �� � Gd0.7Tb0.3MnO3%��ÑÚ@éó�%�� 5G:PONTA 

_`[2l±��?2��� 
K� L h� û� �� � CoCr2O4 %�t.t	%�(�yz��ÑÚ@éó

�%.t 5G:PONTA 

_�[2����� 
�KL õ� �� y� û >N1���� Kondoss YbNiSi3%�O�À 5G:PONTA 

_�[2����� 
�KL õ� �� y� û Mg Ô���GN�F$�ijk La2-xSrxCuO4%�

O�À 5G:PONTA 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   �ë>jk CeOs4Sb12 � !"���}+¦ÁÑX

Ñ�!""°±� 5G:PONTA 

��[2[2aI2��?�  
�KL F� �� � � < (CuCl1-xBrx)LaNb2O7¾7�� !"�.Ûçè 5G:PONTA 

��[2[2aI2��?�  
�KL F� �� � � < 1/3�t²���´¥(CuBr)Sr2Nb3O10%�� 5G:PONTA 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ (Ce,La)B6� !" Phase IV%°±.¹ 5G:PONTA 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ URu2Si2%�"�°± 5G:PONTA 

9:g;[2[2a����?2��? 
K� L 1� �� À� � 2¸±����k Ba2MnGe2O7%��  5G:PONTA 

9:g;[2[2a����?2��? 
K� L 1� �� À� � ~W©ª CuTC�DÑ~%º�s¨© 5G:PONTA 

9:g;[2[2a����?2��? 
K� L 1� �� À� � ~W©ª���k CPL-1%º�s¨©  5G:PONTA 

9:g;[2[2a����?2��? 
K� L 1� �� À� � ~W©ª���k CPL-p1%º�s¨©  5G:PONTA 

_�[2����� 
�� K ;� � >� à ¦A�@²JA�(Bi0.5Na0.5)TiO3 � !"¨2¨©

¡¢-C�CÌ�Ñ%�� 5G:PONTA 

_�[2����� 
�� K ;� � >� à 

@²JA�PMN-xPT � !"¨2¨©Y�G��
ó��JCÌ�Ñ }¢oó�C�CÌ�Ñ%C
�@Ñ�%�� 

5G:PONTA 

_�[2����� 
�� K ;� � >� à Bi2212 ïXVW�
1�F$�ij���B"�O

�À%st III 5G:PONTA 

_�I?[2I2��I2Kð 
�KL 3� �� 4� ý c�BCDE��J CuFeO2 %N��}"��ÑÚ

@éó�ùú 5G:PONTA 
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_�I?[2Io2��I2? 
K� L ±� |� $Q+ %@.¤º�s¨©A�}"¦����Ñ�%¿%

@&' 5G:PONTA 

_�[2����� 
�� K l� � � _� y ·¸±_rss CuSb2-xTaxO6� !"U�B"�Y

Z
 5G:PONTA 

�{|[2[2aI2��? 
K� L Ä� ë� _� { NaxCoO2 yD2O%�O�ÀY6.s°±#à 5G:PONTA 

�{|[2[2aI2��? 
K� L Ä� ë� _� { X�C�ss�Na3T2SbO6 (T=Cu, Ni, Co)%�O�

À 5G:PONTA 

�{|[2[2aI2��? 
K� L Ä� ë� _� { R2-xYxMo2O7Y R2-xCaxRu2O7 (R=Nd,Pr)%�� �

�[\Y�O#à 5G:PONTA 

�{|[2[2aI2��? 
�KL Ä� ë� )� Ë m1Ns�����k CeTe3%°±.¹%	M 5G:PONTA 

�{|[2[2aI2��? 
�KL Ä� ë� )� Ë UGe2� !"���Y�ij%��%�� 5G:PONTA 

_�[2����� 
�KL Ä� ë� � � � c�BCDE��J RMn2O5 (R = Y, Tb) º��Ñ

¸%5tº�s�0 5G:PONTA 

[l[2[2aI2��? 
�� K �� �� �� T Ú@C���k ErNi2Ge2 � !"�rk�O¨2

¨© 5G:PONTA 

·¸[2[2a¹I��?2��? 
¯� ° F� G� ¼ys ¨±Þø�� CuFePt6%�O#à 5G:PONTA 

_`[2�� !�������ð 
���J�ï q� K� ¤� | MgCr2O4%��Ñ�À 5G:PONTA 

�G[2I2� 
�KL 9� �� � � � Ce115�t��� !"ysM3R�Ä%�� 5G:PONTA 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�KL á� ë� �� Q XE%Ñ�G�����k%�O�À 5G:PONTA 

-.[2[2aIo2��? 
K� L *� +� � � , �·¸±'�t�� Ca¨Ru2O7%����°± 5G:PONTA 

_�I?[2Io2��I2? 
�� K ð� � � �� � 23|À�O�()�ºBm1Ns���ó��U

�t�� YbRhSb%F2,%ï0k�� 5G:PONTA 

�{|[2[2aI2��? 
K� L Ä� ë� _� { LiCuVO4%�O#àY�|N.tY%���  5G:PONTA 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   6G IRT 6G:TOPAN 

��2a[2Io2��I¹I2? 
K� L »� /� � � � Nd2-xSrxCoO4%N���O°± 6G:TOPAN 

��2a[2Io2��I¹I2? 
K� L »� /� � � � Ca2RuO4 %ÇÈ°±%�� 6G:TOPAN 

_`[2�� !��� 
�� K ë� �� �� m Ns��6~t�� !"�ij¡¢�%.t%

�� 6G:TOPAN 

_`[2�� !��� 
�� K ë� �� �� m Ns��F$�ijk%�O����J�¡B"

±W�G[\ 6G:TOPAN 

_`[2�� !��� 
�� K ë� �� �� m La214 �%�Ñ�����ijÎÏ� !"��

ÑÃF�%st 6G:TOPAN 

_`[2�� !��� 
�� K �� Å� �� Û  ��»�ijk La2-xSrxCuO4� !" Ni |À�

¾��Ñ-Ï.o 6G:TOPAN 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   �J�ó����#à�c7!"�¬^�oÑ%

4	�}"�1Ns-ss�YZ
 6G:TOPAN 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   �ë>jk CeOs4Sb12 � !"���}+¦ÁÑX

Ñ�!""°±� 6G:TOPAN 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   m1Nsk����ºB���k NdFe4P12 Y

NdOs4Sb12%�O�  6G:TOPAN 

_`[2l±��?2��� 
�� K )� d� �� � La2-xSrxCu1-yFeyO4%bÁÂ�Ã�CÌ�ÑYN��

�²�°±%�� 6G:TOPAN 

_`[2l±��?2��� 
�� K )� d� �� � c�BCDE��J�� RMn2O5 � !"��Ñ�

��¸J�YCÌ�Ñ 6G:TOPAN 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ (Ce,La)B6� !" Phase IV%°±.¹ 6G:TOPAN 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ PrFe4P12%F2º�s¨© 6G:TOPAN 
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Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ c7�J�ó����t�� PrFe4Sb12% 4f Ns�

  6G:TOPAN 

_`[2[2aI2��?�I2ùÁ 
�� K ;� d� � � � Lu¬«N�HoB4Y TbB4%VW� 6G:TOPAN 

_`[2[2aI2��? 
�� K º� ä� �� ø RVO3� !"b$�F2,%�O�
% M 6G:TOPAN 

_`[2�� !��� 
�KL [� �� �� � ¬^ats°±�� HoB2C2 ,%��Ñss��

�¸J� 6G:TOPAN 

_`[2�� !��� 
�KL [� �� �� � Shastry Sutherlandss TbB4,%��Ñ¸#M 6G:TOPAN 

_`[2l±��?2��� 
�� K ÄÅ�� � � m TbMnO3%*[NO�O[\Y�O#àY%�� 6G:TOPAN 

_`[2�� !�������ð 
���J�ï q� K� ¤� | MgCr2O4%��Ñ�À 6G:TOPAN 

_`[2[2aI2��?�I2ùÁ 
�� K ;� d� � � � Ce��C�G%���� !" c-f��Y�ë[\ 6G:TOPAN 

��[2[2aà@�vw2��? 
�� K X��� � � ß YbAs� !"ats°±YZ%�À� %�� 6G:TOPAN 

þØ®3�����ÁÂ�Ã�®3���� 
$%��& +� � � R� , 9-���%CÌ�Ñ���¸�J� 6G:TOPAN 

_�[2����� 
�� K �� �� �� � C1-1 IRT C1-1:HER 

`ÜÈ[2[2aI2��a�I2�� 
K� L �� ª� � � � ��� 5fNs�� !"ï1����Y�"�°± C1-1:HER 

_�[2����� 
�� K �� �� �� � ü@�(¡¢�%�123|À�ijk CeRhSi3%

�O�À C1-1:HER 

_`[2�� !��� 
�� K ë� �� �� m Ns��6~t�� !"�ij¡¢�%.t%

�� C1-1:HER 

_`[2�� !��� 
�� K ë� �� �� m Ns��F$�ijk%�O����J�¡B"

±W�G[\ C1-1:HER 

_`[2�� !��� 
�� K ë� �� �� m La214 �%�Ñ�����ijÎÏ� !"��

ÑÃF�%st C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   �J�ó����#à�c7!"�¬^�oÑ%

4	�}"�1Ns-ss�YZ
 C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   �ë>jk CeOs4Sb12 � !"���}+¦ÁÑX

Ñ�!""°±� C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   PrFe4P12 � !"�C²�Ò�°±�� !"�

O�À C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   m1Nsk����ºB���k NdFe4P12 Y

NdOs4Sb12%�O�  C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   PrRu4P12 � !"��náts°±�yz��-¦

��()% Rh���}"8ù[\ C1-1:HER 

Ô�[2_�[2aIo2��? 
�KL �� � °� ß Ce(Ni1-xPdx)2Ge2 %ysM3R�Ä� !"��Ñ

":# C1-1:HER 

Ô�[2_�[2aIo2��? 
�KL �� � °� ß ����ys�()%�� C1-1:HER 

_`[2l±��?2��� 
�� K )� d� �� � La2-xSrxCu1-yFeyO4%bÁÂ�Ã�CÌ�ÑYN��

�²�°±%�� C1-1:HER 

_`[2l±��?2��� 
�� K )� d� �� � c�BCDE��J�� RMn2O5 � !"��Ñ�

��¸J�YCÌ�Ñ C1-1:HER 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ PrFe4P12%F2º�s¨© C1-1:HER 

9:g;[2[2a����?2��? 
K� L 1� �� À� � ��Ñ�²����(CPA)2CuBr4%�O�À C1-1:HER 

_�[2����� 
�� K ;� � >� à 

@²JA�PMN-xPT � !"¨2¨©Y�G��
ó��JCÌ�Ñ }¢oó�C�CÌ�Ñ%C
�@Ñ�%�� 

C1-1:HER 

_�I?[2I2��I2Kð 
�KL 3� �� 4� ý C²�����N�f�ss����k CuFe1-xAlxO2

%�O�À C1-1:HER 

_`[2�� !��� 
�KL [� �� �� � ¬^ats°±�� HoB2C2 ,%��Ñss��

�¸J� C1-1:HER 
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_�[2����� 
�KL Ä� ë� � � � ��º,% V3J²�Ò�%�O�À C1-1:HER 

_�[2�����R�º�s?2��WS 
K� L �� x� <� ? ���ijk CeRhIn5%�O�À C1-1:HER 

`ÜÈ[2[2aI2��a�I2�� 
K� L �� ª� � � � Pr3Pd20Ge6� !"VW��ÀY��|À�() C1-1:HER 

 _%6`s[2I2��I2? 
K� L {� ò� �µt p ¸�ij Sr2RuO4%�ij()$Ï*%��Ñ

"	 C1-1:HER 

_`[2�� !��� 
�� K �� Å� �� Û  ��»�ijk La2-xSrxCuO4� !" Ni |À�

¾��Ñ-Ï.o C1-1:HER 

_`[2�� !��� 
�� K �� Å� �� Û Sm1-xSrxMnO3 � !"ó�#à�ÐY?êÛ�O

°± C1-1:HER 

_`[2�� !��� 
�� K �� Å� �� Û Co(S1-xSex)2%�O�()Y�§�¨© C1-1:HER 

_�[2����� 
�KL õ� �� y� û >N1���� Kondoss YbNiSi3%�O�À C1-1:HER 

_�[2����� 
�KL õ� �� y� û Mg Ô���GN�F$�ijk La2-xSrxCuO4%�

O�À C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�KL �� Ä� y�   ¬^DEÑJ²�Ò�t�� TbB44Si2 � !"

¤¸±����":# C1-1:HER 

��[2[2aI2��? 
�KL F� �� � � < (CuCl1-xBrx)LaNb2O7¾7�� !"�.Ûçè C1-1:HER 

 _%6`s[223�bc"# 
���J�ï °� d� !� s Ce(Co,Rh)In5 � !"ysM3R�Ä%�O":#

Y�ij C1-1:HER 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�� K \]�� _� à Co�ijk Na0.35CoO2nD2O%#àYbÁÂ�Ã�

�À%�� C1-1:HER 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�� K \]�� _� à '�^EF�C��»cÑjÑ~t� Nd2-xSrxMnO4

%��Ñ¸%�� C1-1:HER 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ c7�J�ó����t�� PrFe4Sb12% 4f Ns�

  C1-1:HER 

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ ����ijkUGe2%�O"	 C1-1:HER 

9:g;[2[2a����?2��? 
K� L 1� �� À� � 2¸±����k Ba2MnGe2O7%��  C1-1:HER 

_`[2[2aI2��?�I2ùÁ 
�� K ;� d� � � � TmAg2In� !"�ë[\ C1-1:HER 

_�I?[2Io2��I2? 
K� L ±� |� $Q+ ��G��é�Ñ	ÏÎÏ%(Fe-Zn)F2�� !"�

O�À C1-1:HER 

»³[2��Io2� 
K� L [� 9� �� S Ti0.50Ni0.42Fe0.08 %. "#YÐÑ�²���J%#

M C1-1:HER 

_`[2�� !��� 
�KL [� �� �� � Shastry Sutherlandss TbB4,%��Ñ¸#M C1-1:HER 

_�[2�����R�º�s?2��WS 
�� K [� 7� «� ß Cu1-xZnxCr2Se4%�Op:# C1-1:HER 

_�[2�����R�º�s?2��WS 
�� K [� 7� «� ß Nd2-xSrxMnO4%�O#à C1-1:HER 

��[2[2aà@�vw2��? 
�� K X��� � � ß YbAs� !"ats°±YZ%�À� %�� C1-1:HER 

�{|[2[2aI2��? 
�KL Ä� ë� )� Ë m1Ns��ijk CeCoIn5%��Ñ":#%�� C1-1:HER 

_�[2����� 
�KL Ä� ë� � � � Ho3Al5O12j�Â��%b$�()%�� C1-1:HER 

_�[2����� 
�KL Ä� ë� � � � Ù)���OJ²�Ò�%º�s¨©�}"�� C1-1:HER 

FÁÂ�Ã�ÓÔÕ��"#�#� º�s 
��& m� 
� �� ¶ E�Ñijk K3H(SeO4)2%¨2¨©#M C1-1:HER 

_`[2�� !�������ð 
���J�ï q� K� ¤� | MgCr2O4%��Ñ�À C1-1:HER 

_`[2�� !�������ð 
���J�ï q� K� ¤� | DyB6%bÁÂ�Ã��À C1-1:HER 
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_�[2����� 
�KL 4� 5� ¼� S 23º�s¦§�¨©¿À
23Ð�%&'Y

CePd2Si2%VW�m:� %23[\ C1-1:HER 

þØ®3�����ÁÂ�Ã�®3���� 
$%��& +� � � R� , 9-���%CÌ�Ñ���¸�J� C1-1:HER 

_�[2����� 
K� L ô� �� c� Û C1-2 IRT C1-2:SANS-U

+¾[2[2aI2��at2�� 
K� L K� º� Ã� ¶ Y1��¡N��hB"67�FE�J�m�kY

3è4�5�/�B"ã�k%¸JE#à C1-2:SANS-U

_�[2����� 
�� K @� ë� � � ¶ C�DÑ��BE�F��oÑ8k%��JBEÁ

�Ò�%º�sX�¨©�}"#à�0 C1-2:SANS-U

+¾[2FêKE&'�,ÐÑÒ� 
�� K ë� �� â� Ù �oÑ8kº%¸JE�.Ûçè-��p�Ð×Y;

ÓN��%[\- C1-2:SANS-U

 _%6`s[2I2��I2? 
K� L {� ò� �µt Sr2RuO4% FFLO�8ç%/���¥1¦ C1-2:SANS-U

��[2[2ao2��?F.st2ùÁ 
�KL ×�ò� d� Q Ü:<�� !"£</	�14%�¾%F.s�

�5%&' C1-2:SANS-U

 _%6`s[2I2��I2? 
K� L Ò� �� _� z %��js�|ÀB"3è4�5Ö-#à%/ (

)  C1-2:SANS-U

 _%6`s[2I2��I2? 
K� L Ò� �� _� z @Ñ%�+G��óE��ã��� !"¸JE�

Ö�Ñ#à%���¸J�  C1-2:SANS-U

_�[2[2a>ÎÏO�?2��? 
K� L á� ë� =� f Ö�mL÷v	%�%6º� !"�GR���¸

J� C1-2:SANS-U

��[2t2��� 
K� L �� �� í� Ø F.s>µñi� !"éé�SFý�ñi C1-2:SANS-U

Ô�[2_�[2aIo2��? 
K� L Ó� ë� � � > ¦�oÑ3è4�5²Ö²�� !"9:�	�|

À#à()Y�%Ð� C1-2:SANS-U

Ô�[2[2a_�Io2��? 
�� K ò� -� 2� � 3è4�5678� !"ñ?6�]�B"%�#

à C1-2:SANS-U

�{|[2[2ao2��?t2�ý�o2ùÁ 
�� K ò� T� [� | ï50�TFE�J�m�k%S�J� !".s

/ %UV C1-2:SANS-U

fm[2[2ao2��? 
K� L ò� T� _� ¼ é�é�J�Ñ��ºBé@CA�^Ñé�Ñ%�

	|À�}"�·#à%.t C1-2:SANS-U

��[2t2��� 
�� K ;� ´� � � @ ÒAB�	�� !"éé�SF#à/�% in-situ

X�º�s¨©#M�}"�ß C1-2:SANS-U

��[2[2ao2��? 
�� K ;� �� Þ� ? 3èÔ4��oÑ�CD��F.s%��#àY�

��¸J� C1-2:SANS-U

��[2[2aE2��?OE?2ùÁ 
�� K º� +� � � ¿ %�%�éJ�@)	�C@�CE�%	%T

# C1-2:SANS-U

��[2[2aE2��?OE?2ùÁ 
�� K º� +� � � ¿ �F��¡¢CD��^B��}"�%����

¸J�%ùú C1-2:SANS-U

 _%6`s[2I2��I2? 
�� K º� �� M� # F.sÐ�GHÊ¾�c�JEÁc�é�Ñ%/ 

() C1-2:SANS-U

 _%6`s[2I2��I2? 
�� K º� �� M� # F.sÐ%6��|ÀB"c�JEÁc�é�Ñ%

/ ()� !" shear[\ C1-2:SANS-U

��[2t2��� 
�KL l� �� z� ¸ F.s��º� !".sÐ/ ÁÂ C1-2:SANS-U

��[2[2aI2��?�I2BIð�I2ùÁ 
�KL ç� #� Þ� $ @Ñ%��²Ö²#à� !"��J^YJ^� C1-2:SANS-U

��[2[2aI2��?�I2BIð�I2ùÁ 
�KL ç� #� Þ� $ M3R�Ä� !"7�[\Y	Ï":#%C�

@Ñ��}"Ð¸¸JE#à C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û ��²ÒÑé�K	�hB"��Ác�é�Ñ�F

.s��P5%#à�0 C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û L�z��Gk%#àÔM����B"�� C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û pH �NÅN�O²J��EF@Ñ%%�t��·

#à%237� C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û ��GÑ�T��»X��E%�%/�"#%�ß C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û �/P�o�C�Ñ��@c�F�Ñ�%�7��

�B"��¢ C1-2:SANS-U
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_�[2����� 
K� L ô� �� c� Û �@E��Ñ�/ÓoQ%F¸#à/�� !"

Fb.sy�.%£¤ C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û 

GÑ�²��.oº�sX�¨©A�}"FJ��
	Ï��GÑ�T��»X��E%�%QR>µK
	%�ß 

C1-2:SANS-U

��[27s�¿À� 
�KL ë� �� _� ß ÁÑ����.s�ìAS�M3�k%#à�� C1-2:SANS-U

+¾[2,j��t2��� 
�� K F� ��  � ¶ �Tt��hB"��ìhb.s%�%#àY32

��%�� C1-2:SANS-U

ÄÅ[2Io2� 
�KL F� U� í� z �¸�.s�|ÀB"��G��-6��78%�.

Û C1-2:SANS-U

ÄÅ[2Io2� 
�KL F� U� í� z �oÑ8k .s�8k%��� YNOijÏY%

�� C1-2:SANS-U

�{|[2[2ao2��?t2�ý�o2ùÁ 
�KL F� +� V� Í v��@�B�Ñ%S�Jº� !"ä�:%f-

#M C1-2:SANS-U

�{|[2[2ao2��?t2�ý�o2ùÁ 
�KL F� +� V� Í Có�Ñ»�@c�%78º� !"GÑCÌ�Ö

�é�Ñ C1-2:SANS-U

FÁÂ�Ã�ÓÔÕ��"#��#à?2�
��º�s?2��WS 
��& 

�� �� W� � @Ñ%����� !"F.s%CÐ�t C1-2:SANS-U

��[2[2aI2��?�I2BIð�I2ùÁ 
K� L (� ä� � � L 8kC�G%Ñ�%>jk ��()� !"Öh�

���":#%�k¡¢	k#à C1-2:SANS-U

É�[2I2� 
�� K �� �� ¸� ¸ ÁÒ����6��7�º� !" b-²J��EF

@Ñ%������#àY���¸J� C1-2:SANS-U

×�®3?2[2��� !� 
�� K ë� �� L� Ø a/F.s%XÐC1[\�}"�	|À²Ö²�

o�oÑ#à()%ùú C1-2:SANS-U

 _%6`s[2I2��I2? 
K� L {� ò� �µt CeCoIn5 %�È� %Á#��H�>¯�ijk%

Ns� �"#�ß�� C1-2:SANS-U

Ëû[2o2� 
K� L �� �� /� d %.¤X�¨©�}"%���@�-��%6�ñ

�%�� C1-2:SANS-U

��[27s�¿À� 
�� K ò� T� Ë� � D6�F.s� ��YB"
�08YJ^ä¨ C1-2:SANS-U

 _%6`s[223�bc"# 
���J�ï °� d� !� s RENi2B2C%��Y�ij C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û �@(N-�-E���J@��¸�)678%Y6

��YZ
%237�%�ß C1-2:SANS-U

_�[2����� 
K� L ô� �� c� Û NC%� }¢ NIPAm/silicaã�»%�%ï0k#

à�0 C1-2:SANS-U

��[27s�¿À� 
�KL ë� �� _� ß xy¥xÊ�}"Z[�Z\J@�Ò@Ñã�6�

k%�·ñi% in situ %.¤º�sX�¨©#M C1-2:SANS-U

+¾[2,j��t2��� 
�� K F� ��  � ¶ @BU���ìhN��oÑ�8k%#à7�YZ

%l %7�� C1-2:SANS-U

+¾[2,j��t2��� 
�KL F� G� �� * 

C]-�C�Dpé�m�hB"�@ÁB�ÑFB
�ÑY�ó�@��¸Ñ9:�"§�k%#à%
SANS�}"�� 

C1-2:SANS-U

+¾[2,j��t2��� 
�KL F� G� �� * ^´�¸Ð�%é��SÑê�Ñ�ÎÏ� !"#

àY_§� C1-2:SANS-U

+¾[2,j��t2��� 
�KL F� G� �� * �@�����G��/��ÃÑ~��@U�678

%�Y`ä��%/��¡B"�	%�� C1-2:SANS-U

+¾[2,j��t2��� 
�KL F� G� �� * >Ð�:¢�.�F.s%[./ }¢¦M��	

%GÑCÌÖ�é�Ñ C1-2:SANS-U

[l[2[2aI2��?F.s?2ùÁ 
�� K � ò� � � I F.sF�Ñ�%	Ïp:#�¡ýB.s@6WV

�%[\ C1-2:SANS-U

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
º�s?2��WS 
��& 

�� �� W� � @Ñ%����� !"U'��éJ�%/�ÖC
�ó� C1-2:SANS-U

`ÜÈ[2[2ao2��? 
�KL �� s� �� Q C1-3 IRT C1-3:ULS 

It2���¶?ÓÔÕÐÑÒ�>aÉÊ¥��ð 
��& [� �� �� � º�stX�¨©A�}"[t�b?¸±å8%XÐ C1-3:ULS 

It2���¶?ÓÔÕÐÑÒ�>aÉÊ¥��ð 
��& [� �� �� � Iº�sé@GÑc�VW��T¿À�� C1-3:ULS 
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_�[2����� 
�� K @� ë� � � ¶ C2-3-1 IRT C2-3-1:iNSE

_�[2����� 
�� K @� ë� � � ¶ º�s��ÑÁG�A�}"CD��FE�JG�

@c�%�62���¸J�%�� C2-3-1:iNSE

017s3��&'"#ys���Ë
���� 
��Ö$Ù ë� 7� � � W �JBÑ%
�²dk&	%å8 C2-3-1:iNSE

017s3��&'"#ys���Ë
���� 
��Ö$Ù ë� 7� � � W F-�JBÑ%�E����¸J�%#M C2-3-1:iNSE

Ëû[2o2� 
K� L �� �� /� d %.¤X�¨©�}"%���@�-��%6�ñ

�%�� C2-3-1:iNSE

 _%6`s[2I2��I2? 
K� L Ò� �� _� z %��js�|ÀB"3è4�5Ö-#à%/ (

)  C2-3-1:iNSE

 _%6`s[2I2��I2? 
K� L Ò� �� _� z @Ñ%�+G��óE��ã��� !"¸JE�

Ö�Ñ#à%���¸J�  C2-3-1:iNSE

_�[2[2a>ÎÏO�?2��? 
K� L á� ë� =� f Ö�mL÷v	%�%6º� !"�GR���¸

J� C2-3-1:iNSE

Ô�[2_�[2aIo2��? 
�� K ò� -� 2� � 3è4�5678� !"ñ?6�]�B"%�#

à C2-3-1:iNSE

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ PrOs4Sb12%²�@Ñ� C2-3-1:iNSE

 _%6`s[2I2��I2? 
�� K º� �� M� # F.sÐ�GHÊ¾�c�JEÁc�é�Ñ%/ 

() C2-3-1:iNSE

��[2[2aI2��?�I2BIð�I2ùÁ 
�KL ç� #� Þ� $ @Ñ%��²Ö²#à� !"��J^YJ^� C2-3-1:iNSE

FÁÂ�Ã�ÓÔÕ��"#��#à?
2���º�s?2��WS 
��& 

�� �� W� � @Ñ%����� !"U'��éJ�%/�ÖC
�ó� C2-3-1:iNSE

_�[2����� 
�KL �� ð� � � L �oÑ%� PMMA/EMITFSI� !"F.s��%

���¸J� C2-3-1:iNSE

_�[2����� 
�KL �� ð� � � L �oÑ8k emimI  }¢ hmimI %ä¨&	YbÁ

Â�Ã��À C2-3-1:iNSE

_�[2����� 
�KL �� ð� � � L FE�Ñij��´¥���Ñ~6�k%E�

Ñ���¸J� C2-3-1:iNSE

��[2[2aI2��?�I2BIð�I2ùÁ 
K� L (� ä� � � L 8kC�G%Ñ�%>jk ��()� !"Öh�

���":#%�k¡¢	k#à C2-3-1:iNSE

É�[2I2� 
�� K �� �� ¸� ¸ ÁÒ����6��7�º� !" b-²J��EF

@Ñ%������#àY���¸J� C2-3-1:iNSE

_�[2����� 
�KL �� ð� � � L C3-1-1 IRT C3-1-1:AGNES

[l[2[2aI2��? 
K� L C� ´� � � æ e�p²�.s 8*OCB %8k¯j²�¯VW� 

!"Ô1â01&	 C3-1-1:AGNES

_�[2.s¾¿ý�2��� 
�� K G� ç� ]� ö 78º�s¦§�¨©¿À,Á"ÒÑ�J�#à%

	 %lf� C3-1-1:AGNES

_`[2[2ao2��? 
K� L g� �� � � h �E�ÃF�>jk%ü±7�YCÌ�Ñ� -

Ï C3-1-1:AGNES

��[2t2��� 
K� L �� �� í� Ø F.sF�Ñ�%�7�%¸¹NÅ� C3-1-1:AGNES

[l[2[2aI2��?F.s?2ùÁ 
�� K �� s� �� { VWÎÏ����YN�F.s/b.sã� !%	

k�� C3-1-1:AGNES

Ô�[2_�[2aIo2��? 
�� K 0� 7� ãÙ+ PrOs4Sb12%²�@Ñ� C3-1-1:AGNES

��[2[2ao2��?F.st2ùÁ 
K� L ð� �� {� � �G�@�ÐB�Ñ%ó�&	�YOk�ñ�%�

���B"�� C3-1-1:AGNES

>à[2��?2�áIã 
K� L f� x� _� ø ��G��678� !"Y6�6yY�.��k

Ó C3-1-1:AGNES

017s3��&'"#ys���Ë
���� 
de��& º� ò� � � < i(�%	32()� !"6y6%���¸J� C3-1-1:AGNES

_�[2[2a���t��?°Ï?2ùÁ 
�KL "� #� j� Q [H11O5][ZnCu(CN)4]�
$!"�6%���¸J� C3-1-1:AGNES
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FÁÂ�Ã�ÓÔÕ��"#[�Ïûs
ÓÔÕTã�,� 
�KL 

[� g� k� w ��lM�k FSM %ls#à���¸J�%$Ï
NÅ� C3-1-1:AGNES

_�I?[2I2�t2? 
�KL �� �� � � L .sVW¾M
,KMt!"� Water Nanotube %

�()���¸J� C3-1-1:AGNES

_�N"[2Io2� 
�KL �� ð� )� s �jE��%�678%�%�t%���¸J� C3-1-1:AGNES

_�[2����� 
�KL �� ð� � � L �oÑ%� PMMA/EMITFSI� !"F.s��%

���¸J� C3-1-1:AGNES

_�[2����� 
�KL �� ð� � � L �oÑ8k emimI  }¢ hmimI %ä¨&	YbÁ

Â�Ã��À C3-1-1:AGNES

_�[2����� 
�KL �� ð� � � L FE�Ñij��´¥���Ñ~6�k%E�

Ñ���¸J� C3-1-1:AGNES

+¾[2[2aI2��a 
�� K �� 
� ¼� m 6W©n��js
%6W�ÑÂ@Ñ�ä¨K	%

�ß C3-1-1:AGNES

��[2[2aà@�vw2��? 
�� K X��� � � ß YbSb� !"�§�¨©%Á# C3-1-1:AGNES

��[27s�¿À� 
�KL 0� +� _� � C3-1-2-1 IRT C3-1-2-1:MINE1

��[27s�¿À� 
�KL 0� +� _� � Mieze »��ÑÁG�A�}"¹è�3è���¸

�J�#M C3-1-2-1:MINE1

��[27s�¿À� 
�� K `� T� Ã� � ���º�s¡ËIº�s��T%&' C3-1-2-1:MINE1

��[27s�¿À� 
�� K `� T� Ã� � J-Parc ����ÑÁG���%�¾%����ÑC

@���%Fò¸t C3-1-2-1:MINE1

��[2[2ao2��?7s·o2ùÁ 
�KL �� Þ� L� � º�s��ÑN�GÑ�²���Ö�TÑ�A%&

' C3-1-2-1:MINE1

��[2[2ao2��?7s·o2ùÁ 
�KL �� Þ� � L� m6%��¦§�¨©#M�}"ËM¹%#× IV C3-1-2-1:MINE1

FÁÂ�Ã�ÓÔÕ��"#º�s?2��WS 
�KL �� o� >� S GEM å8Õ%jäYZ"�í
N� low-k ��º

%p´"���lM#à%f-�0 C3-1-2-1:MINE1

FÁÂ�Ã�ÓÔÕ��"#��#à?
2���º�s?2��WS 
��& 

�� �� W� � ¦�oÑ�3è4�5/6�� !"·.s�%��
�¸J��¡B"%q~;Ó%[\ C3-1-2-1:MINE1

��[27s�¿À� 
�KL 0� +� _� � C3-1-2-2 IRT C3-1-2-2:MINE2

+¾[2[2aI2��at2�� 
K� L K� º� Ã� ¶ 

mÏ¹è4�¾M!"� Poly(N-isopropylacrylamide)
F²é%GÑ Ö�é�Ñ�¡B".sy }¢¹
è-Ï%�� 

C3-1-2-2:MINE2

[lNO��[2o2�¹I?2��ÐÑÒ� 
�KL r� G� Æ� ¶ 2ö�c�.ÛB"Jamin»Iº�s��T%&' C3-1-2-2:MINE2

[lNO��[2o2�¹I?2��ÐÑÒ� 
�KL r� G� Æ� ¶ c�X=³DÑ��»l'�Iº�s��T%&' 

IV C3-1-2-2:MINE2

��[27s�¿À� 
�KL 0� +� _� � �oÑ������ÒA�}"F��º�s5t�

���¸²�%&' II C3-1-2-2:MINE2

��[27s�¿À� 
�KL 0� +� _� � Mieze »��ÑÁG�A�}"¹è�3è���¸

�J�#M C3-1-2-2:MINE2

	Ís[2o2� 
¯� ° �� �� t� s º�s�Ê�A�}"¹¹è�Ä^u<'%	Ï�

�Ð#M C3-1-2-2:MINE2

��[2t2��� 
K� L �� �� í� Ø º�s�Ê��
1�F.sF�Ñ���%�.Û

Yvw" C3-1-2-2:MINE2

��[2t2��� 
K� L �� �� í� Ø F.s��j²�()$Ï%��
�� !"ü@

.þ C3-1-2-2:MINE2

��[2t2��� 
K� L �� �� í� Ø 8W.sYF.s01�%3è#à��B"�� C3-1-2-2:MINE2

�{|[2[2ao2��?t2�ý�o2ùÁ 
�� K ò� T� [� | º�s�Ê�#M�}"�7� A/AB/B ���%¹

è50%UV C3-1-2-2:MINE2

��[27s�¿À� 
�� K `� T� Ã� � ���º�s¡ËIº�s��T%&' C3-1-2-2:MINE2

��[27s�¿À� 
�� K `� T� Ã� � J-Parc ����ÑÁG���%�¾%����ÑC

@���%Fò¸t C3-1-2-2:MINE2
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_�[2Wjs�I����ÐÑÒ� 
�� K Ä� F� �� � �Iº�s
�JÐ�å8Õ%&' C3-1-2-2:MINE2

017s3��&'"#ys���Ë
���� 
$%��& �� �� y� ¶ ��Ñ���Ö�TÑ�%mn�� C3-1-2-2:MINE2

+¾[2,j��t2��� 
K� L F� 7� � � � 

(x¥%Ö�m�t2L÷N�9-/yWt��/m
6Wt�@�B�ÑãX�F@����%¹è�3
è#à�0 

C3-1-2-2:MINE2

+¾[2,j��t2��� 
K� L F� 7� � � � D6��@c�F²é%63è� !".sÐ/ 

%�oÑ�ÏNÅ� C3-1-2-2:MINE2

+¾[2[2ao2��a 
�KL �� º� z� · (8k/F.s)3è� !"�A{¶�%©ªK	%

�0 C3-1-2-2:MINE2

��[2[2ao2��?7s·o2ùÁ 
�KL �� Þ� L� � º�s���}"6W©n��º6W%f-�My C3-1-2-2:MINE2

��[2[2ao2��?7s·o2ùÁ 
�KL �� Þ� L� � º�s��ÑN�GÑ�²���Ö�TÑ�A%&

' C3-1-2-2:MINE2

FÁÂ�Ã�ÓÔÕ��"#º�s?2��WS 
�KL �� o� >� S GEM å8Õ%jäYZ"�í
N� low-k ��º

%p´"���lM#à%f-�0 C3-1-2-2:MINE2

��[2t2��� 
K� L �� �� í� Ø º�s�Ê��}"�£�jN�F.s��Y3è

%�0 C3-1-2-2:MINE2

It2���>aÉÊ¥��ð 
��& q� �� Q� Ë |è����¸²��}"º�s/2Ws%&' C3-1-2-2:MINE2

_�[2�����R�º�s?2��WS 
�� K l� � � _� y T1-1 IRT T1-1:HQR 

_�[2����� 
�� K �� �� �� � CeRhIn5%23º�s/� T1-1:HQR 

-.[2[2aIo2��? 
K� L *� +� � � , �·¸±'�t�� Ca¨Ru2O7%����°± T1-1:HQR 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�� K \]�� _� à '�^EF�C��»cÑjÑ~t� Nd2-xSrxMnO4

%��Ñ¸%�� T1-1:HQR 

`,-?2®3[2a[2 
có@��A�ÁÑ���? 
�KL 

õ� }� ;� ý TbPdGe%�O#à T1-1:HQR 

9:g;[2[2a����?2��? 
K� L 1� �� À� � ��Ñ�²����(CPA)2CuBr4%�O�À T1-1:HQR 

_�I?[2I2��I2Kð 
�KL 3� �� 4� ý ��ÑC²����é�Ñ� CuFe1-xAlxO2� !"

)E��h[²Ñ����[\ T1-1:HQR 

_�I?[2Io2��I2? 
K� L ±� |� $Q+ %@.¤º�s¨©A�}"¦����Ñ�%¿%

@&' T1-1:HQR 

_`[2�� !��� 
�KL [� �� �� � 40T ����c�Â���
1��OC²����

é�Ñ�~t�%º�s/� T1-1:HQR 

°»[2[2a,-��?2��? 
�� K (� ¬� �� d ü@�(¡¢��Ð¶m1Ns�t�� Ce4Ni3Pb4

Y Pr4Ni3Pb4%�O#àYVW� T1-1:HQR 

_�[2�����R�º�s?2��WS 
�� K [� 7� «� ß Cu1-xZnxCr2Se4%�Op:# T1-1:HQR 

�{|[2[2aI2��? 
K� L Ä� ë� _� { NaxCoO2 yD2O%�O�ÀY6.s°±#à T1-1:HQR 

�{|[2[2aI2��? 
K� L Ä� ë� _� { R2-xYxMo2O7Y R2-xCaxRu2O7 (R=Nd,Pr)%�� �

�[\Y�O#à T1-1:HQR 

�{|[2[2aI2��? 
�KL Ä� ë� )� Ë m1Ns�����k CeTe3%°±.¹%	M T1-1:HQR 

�{|[2[2aI2��? 
�KL Ä� ë� )� Ë UGe2� !"���Y�ij%��%�� T1-1:HQR 

»³[2KE2���vwKE¯ï 
�KL m� ;� �� � Ba-Ti-O��|Nk%#à�()YCÌ�Ñ.¨ T1-1:HQR 

»³[2KE2���vwKE¯ï 
�KL m� ;� �� � >Þ A2BO4»|Nk� !"#à�()Y-C�C

Ì�Ñ T1-1:HQR 

�T[2[2aIo2��? 
K� L ×� �� � � � PrRh2X2(X=Si, Ge)%���� T1-1:HQR 

[l[2[2aI2��? 
�� K �� �� �� T Ú@C���k ErNi2Ge2 � !"�rk�O¨2

¨© T1-1:HQR 

»�[2KE�t2� 
K� L {� +� � � b NaNbO3%CÌ�Ñ.¨ T1-1:HQR 
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»�[2KE�t2� 
K� L {� +� � � b ;rW BaTiO3%CÌ�Ñ%$ÏNÅ� T1-1:HQR 

»�[2KE�t2� 
K� L {� +� � � b �§�k BiVO4%CÌ�Ñ T1-1:HQR 

�C�[2Io2�Ë
�I 
K� L �� �� ~� ¶ Pt3Fe��%¤R�23|À 1¸�() T1-1:HQR 

�C�[2Io2�Ë
�I 
K� L �� �� ~� ¶ FeNi�ÑS���%��Ñ%9�. T1-1:HQR 

�C�[2Io2�Ë
�I 
K� L �� �� ~� ¶ �-Fe% Spin Spiral� ,%ss%¡¢� T1-1:HQR 

�C�[2Io2�Ë
�I 
K� L �� �� ~� ¶ CuMn��%¤R�23,%��Ñ�²�JV T1-1:HQR 

�C�[2Io23a 
K� L 4þ�� ³�   ys@²JA�KTaO3:Li%º�sM3¨2¨© T1-1:HQR 

_�[2����� 
�KL 4� 5� ¼� S pE���J��Ñ���
1� 10GPa �º�s

¨©¿À
23Ð�%&' T1-1:HQR 

_�[2����� 
�KL 4� 5� ¼� S 23º�s¦§�¨©¿À
23Ð�%&'Y

CePd2Si2%VW�m:� %23[\ T1-1:HQR 

_�[2�����R�º�s?2��WS 
K� L �� x� <� ? �¸±GS��~t� Pr2-xCaxCoO4�%N�°±Y

�O°± T1-1:HQR 

�T[2[2aIo2��? 
�� K ë� 7� R� S 23|ÀV¹()�� YbMn2Ge2%23º�s/

� T1-1:HQR 

�T[2[2aIo2��? 
�� K ë� 7� R� S RFe2Ge2áR=Y, Luã%23º�s/� T1-1:HQR 

FÁÂ�Ã�ÓÔÕ��"#��#à?2��� 
�� K \]�� _� à Co�ijk Na0.35CoO2nD2O%#àYbÁÂ�Ã�

�À%�� T1-1:HQR 

_�I?[2Io2��I2? 
�� K ð� � � �� � l�ÖÒ��()�ºB CeIr3Si2%�O#à�0 T1-1:HQR 

`,-?2®3[2a[2có@��
A�ÁÑ���? 
�� K 

º� 1� � � h R2In(R=Tb, Ho, Er)t��%�O#à T1-1:HQR 

_�[2�����R�º�s?2��WS 
�� K [� 7� «� ß Nd2-xSrxMnO4%�O#à T1-1:HQR 

�T[2[2aIo2��? 
K� L ×� �� � � � HoRh2Si2%�O#àY�O() T1-1:HQR 

°»[2[2aKE2��? 
K� L �� �� �� ø ��@t�� Nd7Rh3¯Pr7Ni3%�O#à�0 T1-1:HQR 

»�[2KE�t2� 
K� L {� +� � � b ;rW PbTiO3%CÌ�Ñ.¨ T1-1:HQR 

_�[2�����R�º�s?2��WS 
K� L �� x� <� ? 2 ¸± Ni ~t� Nd2-xSrx(Ni1-yTMy)O4�%��²�

°±Y���kk(), (TM=Ù)���oÑã T1-1:HQR 

_`[2�� !��� 
�KL [� �� �� � T1-2 IRT T1-2:AKANE

��2a[2Io2��I¹I2? 
K� L »� /� � � � '� Co ~t� La2-xCaxCoO4%º@��Ñ()YC

Ì�Ñ.¨ T1-2:AKANE

_`[2�� !��� 
�� K ë� �� �� m Ns��6~t�� !"�ij¡¢�%.t%

�� T1-2:AKANE

_`[2�� !��� 
�� K ë� �� �� m Ns��F$�ijk%�O����J�¡B"

±W�G[\ T1-2:AKANE

_`[2�� !��� 
�� K ë� �� �� m La214 �%�Ñ�����ijÎÏ� !"��

ÑÃF�%st T1-2:AKANE

_`[2�� !��� 
�� K �� Å� �� Û  ��»�ijk La2-xSrxCuO4� !" Ni |À�

¾��Ñ-Ï.o T1-2:AKANE

_`[2�� !��� 
�� K �� Å� �� Û Sm1-xSrxMnO3 � !"ó�#à�ÐY?êÛ�O

°± T1-2:AKANE

_`[2�� !��� 
�� K �� Å� �� Û Co(S1-xSex)2%�O�()Y�§�¨© T1-2:AKANE

_`[2l±��?2��� 
�� K )� d� �� � La2-xSrxCu1-yFeyO4%bÁÂ�Ã�CÌ�ÑYN��

�²�°±%�� T1-2:AKANE

_`[2l±��?2��� 
�� K )� d� �� � c�BCDE��J�� RMn2O5 � !"��Ñ�

��¸J�YCÌ�Ñ T1-2:AKANE
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_`[2[2aI2��?�I2ùÁ 
�� K ;� d� � � � Ce��C�G%���� !" c-f��Y�ë[\ T1-2:AKANE

_`[2l±��?2��� 
K� L +� �� z� � c�BCDE��J RMn2O5 %�O¨©Y|N�Y

NO.t%	%#M T1-2:AKANE

_`[2�� !��� 
�KL [� �� �� � Shastry Sutherlandss TbB4,%��Ñ¸#M T1-2:AKANE

_`[2�� !��� 
�KL [� �� �� � 40T ����c�Â���
1��OC²����

é�Ñ�~t�%º�s/� T1-2:AKANE

_`[2�� !�������ð 
���J�ï q� K� ¤� | Zn(Co)Cr2O4%?êÛ��Ñ�� T1-2:AKANE

�/[2o2� 
�KL K� L� å� S NdCu4Ag%�O#à�0 T1-2:AKANE

þØ®3�����ÁÂ�Ã�®3���� 
$%��& +� � � R� , l'6~t�F$�ijk� !"��Y�ij%

�Å T1-2:AKANE

_`[2�� !��� 
�KL [� �� �� � T1-3 IRT T1-3:HERMES

�l[2o2��It2��ð 
�KL �� ç� �� O �oÑ�G�}"'�~t� LiNi1/2Mn1/2O2 %@B

U��oÑ.þ T1-3:HERMES

�T[2[2aIo2��? 
�KL ë� �� �� F '�^EF�C���hB"ÒÑÒ���%#à.

tY/å�4� T1-3:HERMES

_`[2�� !��� 
�KL x� � � �� Q 6W©n Pd%º�s¥ E�²C�� T1-3:HERMES

`ÜÈ[2[2aI2��at2�� 
K� L 0� �� z� ó J²�Ò�»#à��¥Ù)��~t�%�O#à T1-3:HERMES

_�I?[2Io2�oØt2? 
�KL ��1� � � � (Pb,Si)(Zr,Ti,Nb)O3 �|Nk~t�%VW#àY�

|N7�%Ï�,��INÅ T1-3:HERMES

_�I?[2Io2�oØt2? 
�KL ��1� � � � ¾k~t��!Nq
N�� !j@U��~t�

%VW#àY�oÑij�%åæ T1-3:HERMES

+¾[2[2a<�s6�t��avw.	�� 
�KL £� �� $� À ��£%�Ñ��U��oÑ%01 T1-3:HERMES

_�[2����� 
®3�& K� �� _� ¶ Ti¡¢ V~t��/k%VW#à�0 T1-3:HERMES

��[2[2aI2��? 
�KL F� �� � � < 

n=3»C²�����_rss��Ñ�(MX)A2Nb3O10 
(M=Cu, Co, Mn, Cr; X=Cl, Br; A=Ca, Sr)%�O#à
 M 

T1-3:HERMES

_`2a[2o2� 
K� L m� �� � � � Ni ~� Z(Z=In, Snã/�	
��%�O#à T1-3:HERMES

��[2[2aô2o2����� 
K� L Å� �� µ� Û �|N��oF~t�%VW#à�0 T1-3:HERMES

ãäåæ[2Io2��Ibco2? 
K� L k� �� _� ) �����k Sn2Co3S2�n��%�O#àYNs�

  T1-3:HERMES

_`[2[2aI2��? 
�� K ;� �� <� Q Tb1-xGdxB2C2%�]º�s/� T1-3:HERMES

_`[2[2aI2��? 
�� K ;� �� <� Q RPd3S4 (R = Ce, Pr) %�]º�s/� T1-3:HERMES

_`[2[2ao2��?Ë
�I2ùÁ 
�KL ñ� Þ� � � � �ü@Ë�
1�B���²��»t�� MnSix 

%VW#à�0 T1-3:HERMES

_`[2[2ao2��?Ë
�I2ùÁ 
�KL ñ� Þ� � � � t2L÷!"�'�GS��~t�%VW#à T1-3:HERMES

[l;[2có@��o2 
K� L º� �� � � V ì6BÒ�����BE�F }¢ì6��é��

%#à�0  T1-3:HERMES

`,-?2®3[2a[2 
có@��A�ÁÑ���? 
�� K 

º� 1� � � h �N.G ! Zn13Sb10t��� !"#àY�N7
�%�� T1-3:HERMES

9:�;[2[2ao2��a 
�KL º÷ò� � � d Y ;Ó!"� Ca3Co4O9 %�N7�Y¸�C���

#à%����B"�� T1-3:HERMES

_�[2����� 
�KL Ä� ë� � � � Ce5Ni2Si3%�O#à�0 T1-3:HERMES

_�[2����� 
�KL Ä� ë� � � � Zn-Mg-REáRE: ¬^±Wã �VW�nVW%�

O#à T1-3:HERMES

°»[2[2aKE2��? 
K� L �� �� �� ø ��6Wt� R7Rh3DxáR=La,Y,Tb)%º�s/�

�}"VW��O#à�0 T1-3:HERMES
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+¾[2[2aI2��a 
K� L �� �� �� Q lV��8k��%F$� !"#àY8k�8k

�()%å¢ T1-3:HERMES

+¾[2[2aI2��a 
K� L �� �� �� Q �W»%8k����� !"#à.t T1-3:HERMES

_�oØ[2[2a��Io2��?�  
�KL �� �� �� � F$º�s/�¿À�}" LixFePO4 º%@BU�

�oÑä¨ö%�ß T1-3:HERMES

_�[2����� 
�KL �� ð� � � L F�oÑij��´¥���Ñ~6�k%#à T1-3:HERMES

_�oØ[2[2a��Io2��? 
�KL (� »� _� Ê Ð@�-T�G��å�%VW#à��()Yê��

o��� T1-3:HERMES

_�oØ[2[2a��Io2��? 
�KL (� »� _� Ê ��Ò��»�oÑijk%VW#àYä¨ö T1-3:HERMES

_�oØ[2[2a��Io2��? 
�KL (� »� _� Ê /å� !%#à.t T1-3:HERMES

�G[2I2� 
�KL 9� �� � � � CaRuO3� !"���kk()Y�� T1-3:HERMES

ÄÅ[2Io2� 
K� L V� � � W� / 

�O°±Y¦°±��ÅB">N1ST2kC²�
���é�Ñ�é@�ó M2X(OD)3 %�O#à�0
,��G�W�� !"°±ùú 

T1-3:HERMES

017s3��&'"#ys���Ë
���� 
��& �� )� � � � Ið� !"�|Nk%�%ÅÆ T1-3:HERMES

mn»[2I2� 
K� L õ� �� ÷� ¶  ��²�t�� Ru2-xFexCrSi%�O#à T1-3:HERMES

�oØ[2,-o2��"# 
K� L Û� � � q� � �-MnFe ��%�O#à T1-3:HERMES

+¾[2[2a<�s6�t��avw.	�� 
�KL £� �� $� À ¨(èk»��%6WN�.� T1-3:HERMES

017s3��&'"#ys���Ë
����
���º�s��&'����� 
��& 

g� 1� �� Q ê²CÌA��~t� CuCr1-xMxO2 (M=Mg, Al)%
�O#à T1-3:HERMES

`,-?2®3[2a[2 
có@��A�ÁÑ���? 
�� K 

º� 1� � � h �N.G !áBi1-xSbx)2Te3+�t��� !"�Ñ
BA��ê�CDJ�%/�Y�N7� T1-3:HERMES

_�[2����� 
�� K l� � � _� y U�B"�YZ
J1, J2�´¥_rssCuSb2-xTaxO6

%�O�
 T1-3:HERMES

I�ñ[2o2�Ë
t2? 
�� K �� ª� ãÙ+ ²ÑÒ��� JE�ã�t�%�O#à T1-3:HERMES

>à[2[2a��?2��? 
�KL #� �� â� � /2Ð²¸�J� !� !"#à�ÐY/27�

%�� T1-3:HERMES

_�[2����� 
K� L 4� �� � � µ S�TU�~t�%ss }¢�O#à%�ß T1-3:HERMES

_�oØ[2[2a��Io2��? 
�KL (� »� _� Ê '�^EF�C��»t��%VW#àY/	�o

Ñ%ä¨ö T1-3:HERMES

��� !��"#����²D 
$%��& �� �� Ã� À F7sV¦ògÐt�� Sr2k(Co1-xNix)O3 (k~0.643, 

0<=x<=1)%.o#à�0 T1-3:HERMES

��� !��"#ys���ÐÑÒ
��º�s¨©B�� 
���J�ï 

;� � �� � Q¸±��kMPb4Sb6S14áM=Fe, Mnã%b$�]
º�s/� T1-3:HERMES

��� !��"#ys���ÐÑÒ
��º�s¨©B�� 
���J�ï 

;� � �� � F$� !"�oÑij�� }¢�oÑij"
#%�ß T1-3:HERMES

Ì�AàFÎÏ/?2��ÐÑÒ�í

�,���#à����� 
��& 

6� ;� ¶QÀ ÇÈ Ferri��k CoMnO3%�O#à% M T1-3:HERMES

þØ®3�������pÒ�ÁÂ�Ã����� 
$%��& +� d� ø� � (La,Sr)MnO3 �^EF�C��»��ij� !%

in situ#à�0 T1-3:HERMES

þØ®3�������pÒ�ÁÂ�Ã����� 
$%��& +� d� ø� � (La,Sr)(Co,Fe)O3 �^EF�C��»��ij� 

!% in situ#à�0 T1-3:HERMES

þØ®3�������pÒ�ÁÂ�Ã����� 
$%��& +� d� ø� � SnO2-xMOx (M = Al, Ce)� !%º�s/�#M T1-3:HERMES

_`[2l±��?2��� 
K� L +� �� z� � T2-2 IRT T2-2:FONDER

��2a[2Io2��I¹I2? 
K� L »� /� � � � CuB2O4%�O#à�0 T2-2:FONDER
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��2a[2Io2��I¹I2? 
K� L »� /� � � � Cr1-xMoxB2 (x = 0.15)%�O#à�0 T2-2:FONDER

_`[2l±��?2��� 
K� L h� û� �� � Gd0.7Tb0.3MnO3%�|N()�yz�O#à%.t T2-2:FONDER

_`[2l±��?2��� 
K� L h� û� �� � 6WV�»�|NkTÖB���@TÑ�b���

�~�k%E�ÑN�% M T2-2:FONDER

�{|oØ[2[2a��o2ùÁ 
�� K �� ñ� � � � ~W�oÑ-Ns��jN�~t�%~WÐÑ#à T2-2:FONDER

017s3��&'"#,-mn��ÐÑÒ� 
��& �� s� =� e c7�J�ó����� !"²��@Ñ�%/0

t T2-2:FONDER

_`[2l±��?2��� 
�� K )� d� �� � ¦úWVW�
1� La2Cu1-yFeyO4 %�O#àY�

�Ñ-Ï.þ T2-2:FONDER

�T[2[2aIo2��? 
K� L ð� �� d� � |Nk%�()Yys[\ T2-2:FONDER

_�I?[2I2��I2Kð 
�KL 3� �� 4� ý c�BCDE��J CuFeO2 %N��}"�O�Ö

�Ñùú T2-2:FONDER

_`[2l±��?2��� 
K� L +� �� z� � c�BCDE��J RMn2O5 %�O¨©Y|N�Y

NO.t%	%#M T2-2:FONDER

·¸[2[2a¹I��?2��? 
K� L [� ¿� �� Q ��XE���6y�%#à T2-2:FONDER

·¸[2[2a¹I��?2��? 
¯� ° F� G� ¼ys ¨±Þø�� CuFePt6%�O#à T2-2:FONDER

·¸[2[2a¹I��?2��? 
¯� ° F� G� ¼ys A^EF�C��»h">jk C5H10NH2PbI3 %#

à�() T2-2:FONDER

_�[2����� 
�KL 4� 5� ¼� S �JÐA@�  
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