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̝  ̹
ш  ̓

ςя̇š 
̝̹ςяŧ ̝̹ɴЪ èΚͲʯŧ 

ȣǑʡЫ 
ДǍ 

 ʹ

ʚȟ
űɖ 

X00 
 ͡

25104001 
˺χZƵљ_Ōơ]orʈ
p>\ĨƬ͏_ʡ_̭ư 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ˿ő ƛǧ ſ̝̹̽Щ̍ʼá˺Ņư̝̹ȣÄ˿őĨƬ

Ĩė̝̹ƶÄÑë̝̹ű 10 

X00 
ɏ 

15K21740 
˺χZƵљ_Ōơ]orʈ
p>\ĨƬ͏_ʡ_̭ư
_ſе˃ŀɏɆ 

ǧȟ27ǨǮ  ҃
ǧȟ29ǨǮ ˿ő ƛǧ ſ̝̹̽Щ̍ʼá˺Ņư̝̹ȣÄ˿őĨƬ

Ĩė̝̹ƶÄÑë̝̹ű 5 

A01 
ή 

25104002 
őƬΫđǮYȽrǝƙĨ
ƬÄĨƬйŤ÷_ʈp>e
Zʡ_Ыā 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ņǌ Ǽɲ ʁßǚʖƙưÄ˽Ů˺ǚưбÄɓȻ 1 

A01 
ή 

25104003 
˘ˋÄћĨƬ͏̄т_ʚЂ
=ocʡ_˺χΫʃ 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ʓ  ˿ ɥǴ ʁņƙưÄ˺ư̝̹̭ÄɓȻ 4 

A01 
ή 

25104004 
ʈp>\ĨƬ?lopiά
ƪ˃Ȑ_˺ΫZβή 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ʄ КǺ ßЕƙưÄ˺ư̝̹̭ÄɓȻ 1 

A02 
ή 

25104005 
Ė―̐\ϠћЁĨėZсͣ
ǹĨė]orƖͿ̀ǮΠл
ĨƬ͏_̝  ̹

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ˿ő ƛǧ ſ̝̹̽Щ̍ʼá˺Ņư̝̹ȣÄ˿őĨƬ

Ĩė̝̹ƶÄÑë̝̹ű 14 

A02 
ή 

25104006 
ĨƬʡv˽iħiʈp>
e_ɦЪĨΫΩ˔ZP_̍
˹ʡʚΫɥ 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ʱύ ʿÒ ƙЭƙưÄƙưб˺ư̝̹̭ÄɓȻ 3 

A02 
ή 

25104007 
ћǮŅgoÇĨƬΓėή˔
]or�Â¥�Ϛ_ʚЂǹ
ȟЇŀ_Ϋɥ 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ћʠ ͳ ʁņƙưÄƖĔˬϚ̭ư̝̹ȣÄɓȻ 4 

A02 
ή 

25104008 
ʰ̕Ĩė]orʱ͓͛Ť͏
_ʚЂƖʛȐZʱů�{�
³��_Ϋɥ 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ΑÝ ʧɥ ʁßǚʖƙưÄ̭ưȨΗĸȟ̝̹бÄɓȻ 4 

A03 
ή 

25104009 
ėȌ̈́Ȑ�Â¥�Ϛ_ʡ
ϪɃ?ɥp>]irʈp>
\ʚЂʡ̕Ы 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ̨ř ̫ʟ ŧŝǏǚʖƙưÄǚư̝̹̭ÄɓȻ 5 

A03 
ή 

25104010 
ʈp>\Ѓ͟ƖˤЖóȐv
ȴsɱʡƖʎНǑΠŤ÷_
ĸȟ 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ɼʠ ŲГ ʁßǚʖƙưÄˬϚ˺ǚưбÄɓȻ 2 
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A03 
ή 

25104011 
͎ƼĨƬβή]orėȌ̈́
vȵŨgoϠĨƬɻɚ_Щ
ȯ 

ǧȟ25ǨǮ  ҃
ǧȟ29ǨǮ ÐΡ ǉȋ 

ſ̝̹̽Щ̍ʼáˬϚÄɻɚ̝̹ʡʚÄſ
е�¢yÅ�������̝̹ȱˤÄ�¾
Å«½Å�Å 

3 

͡ȳÄɏɆÄή̝̃ �̹ ή� 12� ê 

A01 
Ĝ 

26104501 
�Â¥�Ϛ¶Å�Å]or
�¾�¡¼Ϯϼd_сǧΙ
͜ήĹưЫāǳ_Ȍ  ˾

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ʄ ÒͭƬ ʁņƙưÄǚư̝̹̭Äļɓ 1 

A01 
Ĝ 

26104503 
Ǎȣ̐pNwʈʚЂvɱi
rɜΥ\ėʡȐĨƬ͓Ƭ
_˺χβή 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ƚϰ ̩ɧ ̬˿ƙưÄǚưϖ˖ư̝̹̭ÄĥɓȻ 1 

A01 
Ĝ 

26104511 
ʈp>Β̏Ϛ_yÀ��½
ÅvʱůĿʅvũjͿ̀~
¡¾�ÅƂǹΫʃ>pȽr 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ʢÝ Ƶ ʁßǚʖƙưÄ¤{�̝̹Ɗ̒ɏɆ͡Ť�

Â�ÅÄɓȻ 1 

A01 
Ĝ 

26104515  
˽÷ЫЃĨƬZʱ_ΠŤ̐
\ĨƬЪ̕Üú˾]orȸ
ŀ�®��¾ǷǮÄǹ˰_
˺χΫʃ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ќǎ  ͵ рǕƙưÄɓͶưДÄɓȻ 1 

A01 
Ĝ 

26104517  
ʈp>W�Â¥�ϚÄѶѺ
ѵĨƬμϊ_²¾���Å
¾ή“̝  ̹

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ћ  ˿ ǼÛ ßЕƙưÄ˺ư̝̹̭ÄɓȻ 1 

A01 
Ĝ 

26104519 
ʈp>\Ëəάƪv˾Wr
ʱÐY_ћ̽÷АȬ̐ŗȌ
_ʡʚΫɥ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ̅Ð ͭ  ̷ ϶̊ƙưÄ˺ǚưДÄļɓ 1 

A01 
Ĝ 

26104522 
́Çő˺ή“v˾WoĨƬ
ŀĹưʼ_Щ̍Z̄тd_
Ȍ  ˾

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ƙȢ ЋǺ ƙЭƙưÄƊ̤ǚư̝̹̭Äļɓ 2 

A01 
Ĝ 

26104526 
�·¡¾À�«�Â_{�
ÂϮϼ_˺χŅư 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ť  ˿ ͐  ˽ ÕǙƙưÄ˺ư̝̹бÄĥɓȻ 3 

A01 
Ĝ 

26104531 
¦��Â�Å¾_g\m>
e]̀ʀirŀ̐ȷŀ_Ϋ
ɥ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ːÉ ƓƛГ ʞˆǡ̽ƙưÄ˽Ůṋ̌ư̝̹̭Äļɓ 3 

A01 
Ĝ 

26104535 
ѽͣźȪɔÖƵљZĨƬ�
³¹¿Å�»Âv˾Wo˽
÷ĨƬ_ŀ̐ʚЂ_Ϋʃ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ΆŜ Ŗг ȜȞͯƏƙưÄ˺ǚưДÄļɓ 1 
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A01 
Ĝ 

26104538 
ɱʡНǑΠŤ÷\[ĦͧК
нƬ͏ΠŤ÷_ėŗȌ_˺
χ̝̐  ̹

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ćК öϭ ĨƬ̭ư̝̹ȣÄ˺χÄή“ĨƬ̭ư̝̹

ыƈÄļɓ 1 

A01 
Ĝ 

16H00819 
ʈp>\ĨƬ_npAZƕ
ƎȌ̈́ѲсǧΙ͜ήĹưЫ
āǳ_Ȍ �˾ � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ʄ ÒͭƬ ʁņƙưÄǚư̝̹̭Äļɓ 2 

A01 
Ĝ 

16H00825 
�¼Â�±Å�ĨƬ_ʈp
>e?ФvɄrƖĶμϊµ
���´_ΫɥZЮƸĶβ
ή_Ɗ  ̤

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ʢÝ Ƶ ʁßǚʖƙưÄ¤{�̝̹Ɗ̒ɏɆ͡Ť�

Â�ÅÄɓȻ� � � � � � �  1 

A01 
Ĝ 

16H00829 
ʱ_͍ΦŅ±�Â�·¾Y
Ƚ͔irˋˋϪ̰_µ��
� �́ � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ Н С� � � � � � � � � � � � �  ƙЭƙưÄƙưбƊ̤ǚư̝̹̭ÄĥɓȻ 1 

A01 
Ĝ 

16H00832 
ʱZ{�ÂZ˽÷ЫЃĨƬ
_ΠŤ̕Üú˾͏]=ar
ʚЂǹȟÄŀ̐ȷŀZ�®
��¾�  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ќǎ �͵ � � � � � � � � � � �  рǕƙưÄɓͶưДÄɓȻ 1 

A01 
Ĝ 

16H00835 
́Çő˺ĨƬŀĹưʼ]o
r̄т_�³¹¿Å�»Â� � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ƙȢ ЋǺ ƙЭƙưÄƙưбƊ̤ǚư̝̹̭Äļɓ 2 

A01 
Ĝ 

16H00842 � � � � � � � � � � � � �
ʚЂZ˼Ɛ_ʈp>e?̕
Ыgoėјŀ{�ÂϮϼ_
Ϋɥ� � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ť  ˿ ͐  ˽ ÕǙƙưÄ˺ư̝̹бÄĥɓȻ 3 

A01 
Ĝ 

16H00853ѡǰʦѢ � � � � � � � � � � �
ʈp>\Ëəάƪ͏_̽÷
АȬȐİȄʡʚ_Ϋɥ� � � � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ̅Ð ͭ  ̷ ƠĖ―̭ưȨΗƙưбƙưÄ̝̹ȿЄʡ

ʚÄ˭ëĥɓȻ 1 

A01 
Ĝ 

16H00855� � � � � � � �
Џ̰НǑТ÷_Πлƞ˃Љ
̲Z�¨Âǁ̯ȐƔŅ_˺
χΫʃ� � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ćК öϭ ßЕƙưÄ˺ư̝̹̭Ä˭ƴĥɓȻ 1 

A01 
Ĝ 

16H00856 
�Â¥�Ϛ_ʚЂƔŅZŅ
ưŗȌ?ͪqȟiŌĐ̐\
ŗȌʡʚ_Ϋɥ� � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ʓ� ăɘ ĨƬ̭ư̝̹ȣÄ˺χÄή“ĨƬ̭ư̝̹

ыƈÄļɓ� � � � � �  � � � � � � � �  1 

A01 
Ĝ 

16H00857 � � � � � � � � �
˽÷ĨƬ͏]ǁirȸŀ˰
Ț˺χ_Щ̍ZȌ �˾ � � � � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ěɵ�  ˏ

ſ̝̹̽Щ̍ʼá˺Ņư̝̹ȣÄɺ˿˺χ

ĨƬ̭ư̝̹ƶ Äǃë̝̹ű 
1 

A02 
Ĝ 

26104502 
²¾�ľϟėv˾Woŀ
̐˔ƴ]or˗Ʊƴ˰Ț]
9rĨƬ͏_̝  ̹

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ť  ɣ иǩ ʁņƙưÄ˺ư̝̹̭ÄɓȻ 1 
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A02 
Ĝ 

26104504 
ĚĠДŗǄ¼²ÂÄȸŀѼ
ѷ−Ĩė���´_ʚ͈Z
žˋ̄тd_Ȍ  ˾

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ̜ʠ Ư  ̾ ̓ʽƙưÄɖ˺ˬϚ͏ÄɓȻ 3 

A02 
Ĝ 

26104507 
Н�¢À��v˾WoĨƬ
¶Å�ÅʚЂ�{�³��
_ћЁѩĨƬή  ̝

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ѓЛ àƛ Ϳ˦̭ư̝̹ʡʚÄǕǗ͜Ť¤{��{~

Â��Â�ÅÄɓȻ 1 

A02 
Ĝ 

26104513 
ž÷ћĨΫѺѹѻv˾W
o͖ͽÐYʡirėŚ
ƹͽ�Â¥�Ϛ_ʚЂΫʃ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ǘɼ ħ ʞˆſ̽ƙưÄǚư̝̹бÄĥɓȻ 1 

A02 
Ĝ 

26104514 
ћЁőƬЪĹёȆЦv˾W
oÇĨƬɎúZʚЂ�{�
³��İȄ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ Ġʠ ϓÓ НʸƙưÄ˺ǚ̝̹ƈÄĥɓȻ 1 

A02 
Ĝ 

26104527 
˽÷ǝƙĨƬ_ˍiŤW?
ǹȟirİаesoʱů̺
ЪY_Β̏Ϛ_ʚЂϪ̰Z
P_İȄ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ Ыύ Ŏ ÕǙƙưÄ˺ư̝̹бÄɓȻ 2 

A02 
Ĝ 

26104532 
И͓ŗȌϺϤ_ok_¨�
½��¾{Â��}��]
orɜΥћЁˍŤŹ_ηú 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ Ǉć ǉȋ Ğǯ̗̽ƙưÄ˽Ů˺ǚư̝̹̭ÄɓȻ 2 

A02 
Ĝ 

26104533 
ǫWɦЪыƈ]uorɦЪ
ĨΫϜƕġċėÛ΄ȐĨė
ʼ]orʚЂƔŅɝŨ_̔
ȾΩ  ̝

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ƃɸ  ̾ пǓưбƙưÄ˺ǚưДÄɓȻ 3 

A02 
Ĝ 

26104534 
̍΄ŻZ�Â¥�Ϛ_АȬ
̐͛ŤZľϟ※ůŀĹưѲ
ϠћЁ϶ϜƕȸŀĨė]o
rή  ̝

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ћǏ ɬÒ ưͰбƙưÄ˺ưДÄļɓ 1 

A02 
Ĝ 

26104539 
ĨƬ�¼��Å_ȸŀ�¦
Å¿Â�İȄ]orĨƬЪ
̕Üú˾�{�³��_̝

 ̹

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ʱ  s ϙƛ ʁßǚʖƙưÄ˺ǚư̝̹̭Äļɓ 2 

A02 
Ĝ 

26104540 
сȾάőƬЪĹёȆЦ]o
rʈp>\ĨƬ͏_ϠΫđ
Ǯ{µÅ�Â�ȨΗ_̠  ̽

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ˏ  ɦ ɬƬ ſ̝̹̽Щ̍ʼáˬϚÄɻɚ̝̹ʡʚÄʗ

аή˔º���ÄÑë̝̹ű 1 

A02 
Ĝ 

16H00821  
ĚĠДŗǄ¼²ÂÄȸŀѼ
ѷ−Ĩė���´_ʚ͈Z
žˋ̄тd_Ȍ �˾ � � � � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ̜ʠ� Ư  ̾ ̓ʽƙưÄɖ˺ˬϚ͏ŅưƈÄɓȻ 3 

A02 
Ĝ 

16H00826 
ĨƬ�¼��Å_Їŀİ
ȄÄĨėÄ̃đΩ˔]or
ĨƬЪ̕Üú˾�{�³�
�_̝  ̹

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ʱ �s ϙƛ ʁßǚʖƙưÄ˺ưбÄļɓ 2 
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A02 
Ĝ 

16H00828�  � � � � � � � � � � � �
ž÷Ѻѹѻ]orͽ�Â¥
�Ϛ_ʡ̐\̕Üú˾_
Ω �̝ � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ǘɼ� ħ ʞˆſ̽ƙưÄƙưбǚư̝̹бÄĥɓȻ 1 

A02 
Ĝ 

16H00830  
ћЁѵѷѹYɥp>]ir
̘ʧ͖ƅ{�Â±Â«À
�«�Â_ƖМ÷ʚЂZʡ
ŀȚ�  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ Ġʠ� ϓÓ ŧŝǏƙưÄƙưб˺ư̝̹̭ÄɓȻ 1 

A02 
Ĝ 

16H00836ѡǰʦѢ 
Љєů]İȄesrƔȐΒ
̏Ϛ_ʈp>Yƙ@\ʚЂ
̕Ϫ̰_ή �̝ � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ȁΑ� ̧Ę ƙЭƙưÄΒ̏Ϛ̝̹ȣÄɓȻ 2 

A02 
Ĝ 

16H00840� � � � � � � �
Ѷѥy³¢Йd_ϪɃŗȌ
ϺϤ˾ʥĔȲǶƅȸŀġÛ
΄ȐĨėʼ_Щ �̍ � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ õΑ� ÒƬ αƫƙưÄ˺ǚư̝̹̭ÄɓȻ 1 

A02 
Ĝ 

16H00847� � � � � � � � � �
Ǥ̡ȐҀ҂ѥѾѿҁҁ Ѻ
ѹѻ]or¦�Ɖѕ͖Ġ
_Β̏ϚŀȚΫʃ� � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ íΑ� г їЕƙưʁßÄ˺ǚư̝̹̭ÄɓȻ 4 

A02 
Ĝ 

16H00848ѡǰʦѢ 
ˋ˚Θ̻ʼ]orȆМ�Â
¥�Ϛ_ŗȌϺϤ� � � � � � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ Ǉć� ǉȋ Ğǯ̗̽ƙưÄ˽Ů˺ư̝̹̭ÄɓȻ 2 

A02 
Ĝ 

16H00849� � � � � � � �
ћβǮÄϠћЁϜƕġċė
Û΄ȐĨė]orėјŀĨ
Ƭ_͝ǁЖͬ_ϺϤ� � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ƃɸ�  ̾ пǓưбƙưÄ˺ǚưДÄɓȻ 3 

A02 
Ĝ 

16H00850� � � � � � � �
ǫɦЪƈ϶ϜƕȸŀĨė]
or͢÷_ŀĹư_̔Ⱦ
Ω˔ZėŤȟʡʚ_Ϋɥ� � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ћǏ� ɬÒ ưͰбƙưÄ˺ưДÄļɓ 1 

A02 
Ĝ 

16H00852 
ʈp>\žˋ̄т]=ar
ŅưŗȌ�{�³��� � � � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ Ǔɝ� ŵ ώ˿ǚʖƙưÄƙưбǚư̝̹̭ÄĥɓȻ 1 

A02 
Ĝ 

16H00858 
НǑ�¢«ÀÅªv˾Wo
ĨƬ¶Å�Å_ЇŀZʚЂ
ƔŅ_ћЁѩĨƬή  ̝

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ѓЛ� àƛ Ϳ˦̭ư̝̹ʡʚÄǕǗ͜Ť¤{��{~

Â��Â�ÅÄɓȻ 1 

A03 
Ĝ 

26104508 
«À½Âƅ_сƚ˦y³¢
Й_ʈp>Wy³�͛Ť]
ƊtWoΥĳʚЂİȄ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ǌύ ēƬ ʁßƙưÄΐư͏̝̹̭Äļɓ 1 

A03 
Ĝ 

26104509 
y�Ɗ_ʚЂ�{�³��
vĮ˾goΓė«ÀÅª_
ĸΟ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ΅Ǖ ČÛГ ʁßƙưÄΐư͏̝̹̭ÄĥɓȻ 1 
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A03 
Ĝ 

26104510 
^hso(ĝǾĨƬv¶�
¹Å¾ZirʡȐɻɚ_
ĸΟ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ÐЛ ǩŢ ʁßϱǚƙưÄǚưДÄψǢ 2 

A03 
Ĝ 

26104520 
Β̏Ϛ_ȺȹZИ͓˃Ȑ_
�{��Â�_ÛтȐvɱ
irѻѺѵ_ŀúő˺_Ϋ
ɥZ˃  ˾

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ˪ǧ ʧá ßЕƙưÄ~¡¾�Å˺ǚư̝̹ȣÄɓȻ 2 

A03 
Ĝ 

26104521 
ïǆȐћĨƬХ_~Â�À
¨ÅİȄ]ɯЎ\ĨƬβή
ZŤȟ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ǀǌ  ˞ ßЕƙưÄǚư̝̹̭ÄĥɓȻ 3 

A03 
Ĝ 

26104523 
ʈp>\�Â¥�ϚŗȌƎ
vĮ˾go̽÷АȬ̐НǑ
И͓_χ˺̐Щ  ̍

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ƙ  ˁ ėŢ ƙЭƙưÄǚư̝̹̭Äļɓ 2 

A03 
Ĝ 

26104524 
ėÄнƬЉ̲vĠńirµ
�À�Â͏{�Âˋ÷_Щ
̍Zŀ̐ȷŀ_Ϋʃ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ȴ  ˿ ɬΖ ̨ȢƙưÄ˺ư̝̹̭ÄɓȻ 1 

A03 
Ĝ 

26104525 
ʈp>\ĨƬ͏Zgu_±
½ѡͬɃµ�¿ÂѢ_Ȍ˾
]Ыir̝  ̹

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ Ýő ʋ  ́ αƫƙưÄ˺ǚư̝̹̭ÄɓȻ 1 

A03 
Ĝ 

26104528 
ǝƙ\ƕƎȌ̈́v̥iʈp
>\ĨƬ͛ɫ_Щ  ̍

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ õΑ  ́ ÕǙƙưÄĖǆˬϚ̝̹ȣÄɓȻ 1 

A03 
Ĝ 

26104529 
©��ÂÄy�«�Â¤Å
�»Âv̥i{�Âˋ÷_
ĸħ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ʕÝ ñ  ̌ ÕǙƙưÄǚư̝̹бÄļɓ 1 

A03 
Ĝ 

26104537 
ėȌ̈́ȐĨƬ͛ɫ_ʚЂƔ
Ņ]orž÷ˬȐİȄ 

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ʓɸ ʧů ̽ɓƙưÄ˺ưДÄĥɓȻ 1 

A03 
Ĝ 

26104541 
сǧтĝǾĨƬ_ŀ̐Ϋʃ
]ƊtB͙ͪŅʼ_Щ  ̍

ǧȟ26ǨǮ  ҃
ǧȟ27ǨǮ ÐΡ ůŸ 

ſ̝̹̽Щ̍ʼáˬϚÄɻɚ̝̹ʡʚÄſ
е�¢yÅ�������̝̹ȱˤÄ̝̹
Ͳ 

1 

A03 
Ĝ 

16H00818� � � � � � � � � �
ʈp>\��À©xÂv˾
Woʡʒ̐ĲˡȌ̈́Ȑ̍ė
ɻɚ_Щ �̍ � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ̕� ĵė ņˈЊƙưÄнƬ̭ư̝̹ȣÄļɓ 2 

A03 
Ĝ 

16H00822 � � � � � � � � � � �
«À½Âƅáǚy³¢Йv
¶�¹Å¾ZirCѥy³
¢Й®«��_ʚЂŅĿʅ 

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ǌύ� ēƬ ʁßƙưÄƙưбΐư͏̝̹̭ÄψǢ 1 
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A03 
Ĝ 

16H00823 
ɱʡǇĨƬ_ʚЂ�{�³
��vĮ˃˾goΓė«À
Åª_��{ÂÄŤȟ� � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ΅Ǖ� ČÛГ� � � � � � � � �  ʁßƙưÄƙưбΐư͏̝̹̭ÄĥɓȻ 1 

A03 
Ĝ 

16H00824 � � � � � � � � � � �
сǧт(ĝǾĨƬ¬½�Â
_й̸ŅZėưʡ_İȄ� � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ÐЛ� ǩŢ ʁßϱǚƙưÄƙưбǚư̝̹бÄĥɓȻ 2 

A03 
Ĝ 

16H00827 
ʈp>\͖ƭΚтvls�
Â¥�Ϛ͛ɫβή� � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ƱД� ͳ ʁßǚʖƙưÄ˽Ů˺ǚưбÄļɓ 1 

A03 
Ĝ 

16H00833� � � � � � � � �
ѻѺѵy«�²ÅÄ�{�
�Â�͓ƬÄΒ̏Ϛ_�¼
{�zÂ�_ŀúő˺_Ϋ
ɥZ˃  ˾

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ˪ǧ� ʧá ßЕƙưÄ~¡¾�Å˺ǚư̝̹ȣÄɓȻ 3 

A03 
Ĝ 

16H00834� � � � � � � �
ћĨƬХ_ʈĵƔɃ]Ɗt
BћнΊ̰ŀǮĨƬÁ{¸
_βήZŤȟ� � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ǀǌ�  ˞ ʁßƙưÄƙưб͡ŤɘŅ̝̹̭ÄɓȻ 5 

A03 
Ĝ 

16H00837� � � � � � � �
ʈp>\�Â¥�ϚŗȌƎ
_χ˺βή]ƊtBћ˃Ȑ
\НǑИ͓_Щ �̍ � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ƙ �ˁ ėŢ ƙЭƙưÄƙưбǚư̝̹̭Äļɓ 2 

A03 
Ĝ 

16H00839� � � � � � � � �
ʈp>\¾Å«Дó_ʚЂ
ƔŅvĮ˾goʡȐ�Â
¥�ϚƖМ÷_ĸȟ� � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ Ǳ �˿ ă ƠĖ―̭ưȨΗƙưбƙưÄˬϚĸȟ̭

ư̝̹̭ÄɓȻ 3 

A03 
Ĝ 

16H00841� � � � � � � �
�y�ЗЙ~��¾_͎Ƽ
КŤ]ƊtBƳƊй̸ƅ
ћĨƬ͏_ĸȟZʡ̍ �˹ � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ Ýő� ʋ  ́ αƫƙưÄ˺ǚư̝̹̭ѡǚư͏ѢÄɓȻ 1 

A03 
Ĝ 

16H00843� � � � � � � � �
�{��Â�ʡvɱir
ʈp>\ĨƬ͛ɫ_Щ �̍ � � � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ õΑ�  ́ ÕǙƙưÄĖǆˬϚŅư̝̹ȣÄɓȻ 1 

A03 
Ĝ 

16H00844� � � � � � � �
ĨƬĦͧ͏_ʈp>e?˽
iħiɜgW~���Âʡ
� � � � � � � � � � � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ʕÝ� ñ  ̌ ÕǙƙưÄǚư̝̹бÄĥɓȻ 1 

A03 
Ĝ 

16H00851� � � � � � � �
«À�Â̰ŀ˹ϏZė̈Ȑ
ŅŗȌ_ΔŤ]orėȌ̈́
ȐɱʡǷξн÷_ĸħ� � � � � �  

ǧȟ28ǨǮ8 
ǧȟ29ǨǮ ʓɸ� ʧů ̽ɓƙưÄ˺ưДÄɓȻ 1 

Ĝł̝ �̹ ή� 69� ê 
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ƱƯŀŇƧ°+Ļĺ�-ĔűƬƲTaFp�ƭ�

̝̹ыƈ_̝̹̓̐ŕcĚ÷ʚȕ]sWuNȌłɦ]ΰϹgoĠƹv͉˜]ΰϹguBpeWO[_o;\ˤ?QȠ?ſ_ưΗʱ˗_Ũ

ÉÄǷŅ]s\?r̝̹ыƈ5Y9r>N̝̹_ưΗ̐ͷɩѡȌłыƈ_̙ȕ]ro͚ͥNȌłɦhY_̝̹ȟʅv̍ǐeNrƎŤ]`

P_Ġƹ͂ѢvÐȉ]ΰϹguBpeWO 

ƬƱƭŀŇ+ºŭĺŢĂ�ľá*ť#!Ŗś�

ˬϚ̭ư`ѪѨÍ͐]=Wuњ̈̐\ЄʨvЅENusus_˽

˃`ĴÍ͐Z`ʭϫ]\p\Wf[ώ>]\roOP_ÇɝNáђ

_˃ŀ_ȏЁ\Ƒƙ]oruƖB_ϖ˖?ʗkuЁBˊϔesro

;]\qNâN˹Ɓ_ʱ˗vĄrohhȴ͟ş\̦îvƵ˹ir

cZ?ȏŁZ\ruWrOP_ȗŭYcshY_ˬϚ̭ư`P_а

̄vΤNƧkuWrO�

ÇɝNĨƬ˽ˬư_ν˽]oruƧhro˽Ṷ̊ư_уɜ`N˽

ˬưvƖʛ\˽ˬvɗ˺irŎˬư>pN˽Ů˃ŀvĨƬ˹ϏZg

u˺Ϋgo;ZirĖ―̭ưdZƔϐeNoOcs]oru˽Ův

Πл>sњ̈̐\ʡvƵ˹irƖɖ_ĨƬ>p\rÇs_͏Zg

u˺Ϋgo;ZirΦˤ?ǹȟeso?Ncs`NőƬÄĨƬō÷

_˺Ϋ>p°�´y�«̐]̍ǐgu@oˬϚ̭ư]lƙ@\Ĳˡ

vÌYrcZ]\roO\O\pN˽Ů˃ŀ9rW`P_͓˹Ϗ

`ʗkuΠл]lЫupMNǤ˓ÊYƙ@\~¡¾�ÅlȊZNMNʗku˭̈̐]ЄΖir̹ʗ_Ŀ˵vȴr

oĨƬЉ̲Y9r>pY9rOshqNˬϚ̭ư_Çs_̹ʗ_̓ʜZguN˽Ů]Ϗȇesro;\ŰƢœ+Ĳ

ŷ	�Ù	�Ĵ+Ƙűà?ȗϊesro;]\roO� �

cspvͷɩ]NĨƬ̭ưZP_ЫЃĨЛv͜ŤgoΠл͏̝ ѡ̹ΠлĨƬ͏_̭ưѢ?ɯlК\ŴяY9r

ZW;ͱY]qNɸ̝̹ςяv́υir]roO�

ƬƲƭƧ°+þųà�

˽÷ĨƬ͏]ϏȇesrћWʡv̍˹irŰƢ�¹œ+ĉƈ`NĠДͿ̀Ǯ?ʗkuƙ@BN͏ ?Ȋ]Ȍh

uʈϩ]ƔŅgɯЎ\ʡv̍˹Y@rZW;ˤY9rOcs`ĨƬ̭ư_έYέ;\paNʗku϶W~¡¾

�ÅvȴsƖB_˗Ʊƴ˰Ț?ƮƁgNP_ЪvĨƬ?Ǥ˓ÊYͿ̀]Ζ@ʀguWrcZ]å\p\WOc_o

;\ŰƢœ+ŤĶ�NWua�ď8���+Ĳŷ'�Ù,	�;�8+�¹+º®+hÛĺ®ƨ&:'ş�8;

:0	0'[(Ɯë�;%�)�O 
ƬƳƭŀŇćƝ�&(�1&Ā8�*�:+��

ĨƬ͏_Qʈp>e5_̝̹`NƖ÷ŴяY9rΠл\˹Ƶ͏v[;mruĨƬχ̐]˺ΫgNİȄir>ZW

;̝̹]å\p\WOŦɦ]cs`ǫWɦЪÄ̺Ъ��Å¾]ho?rĨƬ͏_ɦ̺Ъȷŀv[_o;]͡Ť̐]

Ϋɥir>ZW;ŴяY9rO\O\pc_o;\Πл͏Y`N©}´�̮ыƈYΖusoĲˡ?[_o;]³½

̮ыƈY_ƙ@\ĨƬȌ̈́]s\?r>ZW; 1012 Ô]l˒rɦЪ��Å¾Y_ĨƬ_дǒ̐\�{�³��v

˺ΫircZ?ɸϚ̐Y9qNhocs`Ŧɦ]ɖĈ_ĨƬ_МƬ˰Ț_ƔŅ?1023Ĉ�Å�Å_ĨƬ_йŻЇŀ

]W>]s\?r>ZW;Ŵяp>pY9rOȂruc_ŴяvΫɥirok]`NǫWɦЪÄ̺Ъ��Å¾vͦ

ɛirNĨƬ̐Φˤ]̽ͺgoʡΫʃZʡĸȟ_̝̹vΖ;cZ?ɸϚ̐\_Y9rOc_o;\ΠлĨƬ͏

_Ŵя]ʧт>pȶȡircZ`cshYfZw[ƘˬοY9ro?NâNo;mBcs]ʧт>přq͙jƥʡ

?αsoZέYrOPs`N̝̹ȿЄ]Ȋъ\͓Y9r˺χÄή˔Äĸȟ_ѫs_Psns]=Wu϶ǨЧϣ_

Єʨ?9qNÈsǠ]\ro̝̹ȿЄ?ş\˰ʺ]\qss9r>pY9rO 
PcYĉƧ°Y`�¹ńº	ĳĬĬĲº	¥ä�º	ĲƂ`Źō�º_śɬvйkNϠћЁή“ʡ_Щ̍vͷɩ

]goƤþĺ)�¹ĲƂ*7:Ĳŷ'jĦNϠћЁĨėmōÇĨƬή˔]èΚesrĄ�ŉŹĦ*7:ıƅŶĦN

¥ä�º6ƕs¹Ìº=Ʃv�!Ęţ³ò`�ävŌơ̐]ΖWNĲƂ'¼ƪ=ū¥��!þ��ºŭƧ°&:

�ď8�)�¹œ+ńº�=��ircZv̓ȵgoOğ÷̐]`NéÊ_o;]ѫs_̝̹͓Psns]ǁȌ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈp>\ĨƬ͏_˭ȇZʡ 

µ1)ŤĶÐ=íA�
ŰƢ�¹œ+ńº�

Ő�)�¹&,�

¼ı&1)��

ƫÐ)Ęţ=Ĺı
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irΫʃNή˔Nĸȟ̝̹ш̓v̽uNǷĹ]̝̹ȿ

ЄvΖ;ZZl]NPsp_Ъ_ƆʏvřqȦruѫ

s_̝̹vЃɉNΔŤeNrcZYcsvƵ˹irO 
�� ď8�)�¹œŷČƥĻ]=Wu`NĨƬ͏?

ʈp>ev˃>guʡv̍˹irЉ̲v˺χή“

]oruΫʃirOМƬĹưÄĨƬĹưZPsp_£

{ª½��¶�¾v˾WuNǫWɦ̺ЪYőƬΫđǮ

_�³¹¿Å�»ÂvΖWNΠлĨƬ͏_ʚЂƔŅZ

ĨƬʡ_ƴМ̐Ϋʃ=ocØ˔vƵ˹irO˽ ÷Ĩ

Ƭ͏mϠĨƬ͏]=Wu`ʚЂǹȟÄĨƬμϊÄάƪ

ŗȌ]=arNʈp>eZʡ_Ыāvɥp>]i

rOhoN̆ ˋÄћĨƬ͏Ä˽÷ͽ]èΚesrʈp

>W̄т_ˬϚ̰ŀmŗȌƎZgu_ʡvΫɥi

rOA02ш̓_Ƶљ͛ʅvĔ]˺χή“_ʔεÄɐ

vΖWNoqƴМȐ_ћWή“vƵ˹gNA03ш̓Z

ЃɉguʡÄʚЂ_Ø˔ZĨƬβήvΖ;O 
���ď8�)�¹œŹĦƥĻ]=Wu`NĨƬ͏_lsƖʛ\˗ƱƴʚЂZPsp_�{�³��vή˔irȤ

ʼvЩ̍gNʈp>e]ƊtBĨƬ˹ϏvΩ˔gNPsZʡ̍˹Z_Ыāvɥp>]irO˱Ϳ_ɯĖ―ή˔ʼ

vɯƙа]˃˾gNϠĨƬNͿǟ͙ͪŅйŤ÷N�Â¥�Ϛ=oc±½®«��vƧkZirΠлĨƬ͏_ʡ̍

˹_ʡʚmʚЂǹȟЉ̲_Љ˒̐ʚЂZP_�{�³��v˺ΫirOhoN̄т\[ËƄÇ͏_ĨƬ¿¾_ʚ

ЂNˬ Ϛ̰ŀmŗȌƎZgu_ʡvσerOΩ˔esoĨƬʚЂ_ŀ̐ȐϚZĨƬʡZ_ЫāvA01ш̓=o

cA03ш̓ZЃɉgΫɥirO 
���ď8�)�¹œ�äƥĻ]=Wu`NŤȟŅưÄБïƬǚưvјüguNʈp>evɱirĨƬ͏Y9rϠ

ĨƬm�Â¥�Ϛ_ɜo\ʡvĸȟirOϠĨƬ͏]=Wu`ýYa§¾�zÂ�ªÀ��ĨƬ_Ϳǟ͙ͪŅ]

oqɜgWйŤ÷ʚЂ>pɜΥʡv̍˹eNrO˽÷ĨƬY`БïƬǚư̐Ȥʼvјüguʡ_ɐƔÄϪɃv

Ζ;Ocsp_̝̹vȡ̆̐]Єkrok]`NΠлĨƬ͏_ʚЂZ�{�³��vˌB˺ΫircZ?ËşʤY

9qNA01ш̓_˺χή“NA02ш̓_Ė―ή˔ZЃɉircZ]oruN˱ĸ̐\ʡ_ĸȟvƵ˹irO 
ƬƴƭŀŇÀƅ'ĉþƧ°+ĹÅ.+ 9ŕ2�

ɂʐirɜưΗыƈ`NĨƬ̭ưN˽ˬˬ˺ưNŤȟŅưN˺χÄή“ŅưZW;̈\rĨЛYÍ̄��«_

y��z§�zvɱirȠ?ſ_̝̹ͲvЃɉgN˲WưŴĨЛ_ʆvȥ̞guþ��ū¥Ƨ°+�ä'Î�Ŵƙ

*ň#!ºŭñƐt�=u:�'=Ļî�l_Y9rOhoNʥ_���«_ˬϚ̭ưvȮ;Ɩʛ\̝̹Ͳ?ǷB

̕Üú˾ircZYNĬƈńº' +ƞƏ�ƙ*þ��ÿ©à=Ł�[Zirl_Y9rOep]Nc_ɜưΗы

ƈȿЄ]=ar̈ĨЛ_ΔŤZ̝̹_ĖРŅvЀguNɜgBǫWΦЛvȴroʥÍè_̝̹ͲvͶȟgNǅʀ_

Ƞ?ſ_̭ưZȨΗ_̍ǐdZs\ErO 
ƬƵƭĉƧ°+ĹÅ*7:ºŭĜħ+©d`Ó��

Ǹιыƈ_̝̹_̍ǐ`Ņưpa]Z[hpMNˬϚ̭ư]ЫЃirˬ˺ưÄή“̭ưÄ˽ˬ̭ưÄṋ̌ư\

[ǫW̝̹ыƈ_̍ǐ]ƙ@Bϒ˳irOiY]ɡɸŅưî?ÐЧɴ�Å²ZguQΠл͏_ok_ĨƬ̭ư5v

řqÉEu=qNΠл͏_ɸϚ]ϸrɸɜưΗыƈ]orưΗʱ˗_ŨÉÄǷŅ?ʗkuКY9rcZ`ǫBμ

̚esss9rOÑµÂ¤Å`iY]ſе̐]ћWζĀvŚau=qN��¾vÇ]goŀ@vϟcicZYN

ɜgW˟˅vÍ̄]ŨauȠ?ſ>p̍ąircZ?Y@rO̭ưȨΗ̽ſvʜʙirȠ?ſ]ZruNc_o;

]Ñ÷̐]Í̄_ɜgW̝̹_˅s_˖]\rcZ`ʗkuК\cZY9rOep]Nή“ʡvͷɩZir˺χ

ZƵљ_Ōơ>pȃpsr̐̚Ɗ̒`Ɗ̤̐Y9r?ɒ]NˬϚ̭ư_i\pMĸΐNňưvũkoǫWĨЛ]ǁ

guƙ@\ʽŕĿʅ?ɴȀesrO�

�
  

 
ʈp>\ĨƬ͏_ѫs_̝̹͓ZP_Ѓɉ 
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ƲƯŀŇƧ°+Ż»Ļĺ+ƑäÐƬƳTaFp�ƭ�

̝̹ɴЪĠ]øv[chYɥp>]go;ZgN[_̲ǮЋȟY@o>NhoNȌłɦ]̝̹ыƈZguβƴgo̝̹_ǁϏ]˧pgu

_ЋȟǮŤW]sWuNğ÷̐]ΰϹguBpeWOȊ]ȌhNĜł̝̹vũko̝̹ш̓dZ_˰ʺlΰϹguBpeWO�

Ĵш]ΰgoo;]ĉƧ°&,ĲƂ'¼ƪ=ū¥

��!ƽď8�)�¹œ+ńºƾ=���:�'=Ļ

î�!0	5ÍƝ+ŀŇñƐ&�+Ƨ°p�*,�2

á��ċ)�#!�ƙĖýĺ)ŀŇOJK^aC0

Õä�;	�;0Ƒä�;!
csvƊ]ƖB_уɜ

̝̹̐ȟʅ?ȃpsNΠлĨƬ͏_ʡ]ЫirǪs

l_ɜgWư Ä˺ʘȍ?˽hsoOep]ȃpsoȟ

ʅvǷBÍ̄]̍ąirZZl]NǫWΦЛvȴro

·Ȥ̝̹ͲvͶȟY@oOcsp`NŤƺ˸îϋmÁ

Å��»�«N�¹Å�¿�Å\[_ыƈ˃ŀvЀh

uĚ˸ű?ɸыƈ_ȗͯZŴяȗϊvĝɱgNP_͛

ʅţP?Ϳ̍̐]ЃɉNĲˡg\?p˃ȐŅircZ

YыƈZguǷWÇ÷β?˽hsocZ_͛ʅY9

ruNĉƧ°,Ɯ·Ô�+á»=ƒ�*Ɗ�:äĎ=�:�'0&1!
ğ÷̐]`éÊ?ЋȟesoѲ�

ƬƱƭþ��ÿğƂ+ƜĹ6þ¶Ĭƈŝ+�ä*oŮ�;:Ƥþĺ)ŀŇäĎ�

Qʈp>\ĨƬ͏5̝̹vƙ@BЄkr]`NcshY]˥W˺χmή˔_̝̹ɝʼmɜgWʡvɱirˬϚ

ͮ_Щ̍?ȊъY9roO5ǨЪ_̝̹]oruNħ˹эǮ?ǈ\W?К\˽÷ћĨƬ_Їŀv�³¹¿Å�i

rPaCS-MD vƧkZirуɜ̐\ĨƬ˺χNȂʀ_100ĉ_ɦЪĨΫY˽÷ћĨƬ_ʈp>\ʚЂƔŅvÇĨ

Ƭ¿¾YΩ˔Y@rÛʥĔΓėǂŮ̕ЫĨė\[_ɜgWĨƬή˔ȨΗNep]`ʡmЄŅ͏͜_ĚB̈\r

ėŚƹ�Â¥�Ϛ_̍ΤmɜƟʡv̥iĨƬйŤ÷_Ťȟ\[NƖB_уɜ̐\̝̹ȟʅ?É?roOcsp_

ȟʅ`NNatureNScienceNNat. Chem.NNat. Commun.NNat. Chem. Biol.NJ. Am. Chem. Soc.NAngew. Chem. Int. Ed.NProc. 

Natl. Acad. Sci. U. S. A.\[_«¿³y�·Å�¾]ɀϬesoƖɖ_χɘvũjή983ƍ_χɘ̍Κ]͛ƵgoO�

ƬƲƭ�ƙ=Ɖ�!�§ŀŇ	ƏôŀŇ+ñƐ' ;*7:þ��ºĲ	ĔÞ+���

Éΰ_983ƍ_χɘ̍Κ_ĠN54ƍ`ĝŦ̝̹_ȟʅY9rOi\uTN˺χNή˔Nĸȟ_ʆvϡYoƖB_

ĝŦ̝̹NЃɉ̝̹?Ƶ˹goO˸ űoT`ыƈ˃ŀvЀhü\rĨЛ_̝̹ͲZƼ]̕Üú˾gNP_͛ʅ150

ê]ÉrĝŦ̝̹?ȿЄesoOŦÇ_Ŵя]ǁgü\ry«ÀÅ�Y̝̹guĭP]χɘ̍ΚgoƎŤvęs

rZNɸыƈY_ĨЛʞɛ̐Ѓɉ]oruȃpso̝̹ȟʅ`Éΰ_ĝŦ̝̹χɘ_ɖoqep]ƖWOȁϹir

o;]Ncsp̈\rĨЛ_̝̹Ͳ?ţP_Ƿiv̍ɅguΖroĝŦѧЃɉ̝̹]oruQʈp>\ĨƬ͏_ʡ

5_ư˺ZWYrQdynamic encapsulationѡŀ̐ńɊѢ5Qfunctional compactnessѡʡ̳̐ƼȐѢ5Qasymmetric functional 

conversionѡʡϪɃ_сǁ̯ȐѢ5\[Nʈp>\ĨƬ͏]ЫirɜgWʘȍ?˽hsoO�

ƬƳƭÁċ*A)0:þ��ŀŇOJK^aC+Õä'ŨçŀŇŠ+šä�

Ě˸ű?�Â�µ]\ruȈǬgoϋχvirĚ÷Ťƺîϋm�¨���dZ]ЩďgoÁÅ��»�«N5Ǩ

ЪYή523®Å�v̍Ζgo�¹Å�¿�Å\[vЀguNĨЛvʞɛgoąюЫā]ƊtBɜgW̝̹¡��Á

Å�?ǹȟesNǅʀ]s\?ráЪЫāv˽iħicZ?Y@oOhoƙưб˽NŎƒ̝̹űNļɓ\[vĨЛ

ʞɛ̐>sͿ̀ЬЋ\ϋχ]ŔĻeNNep]̸ʗ̐]ˈƕ˄ЍvΖ;cZYʥÍèvȮ;·Ȥ̝̹ͲvͶȟY@

oOc_ȟʅ`N·Ȥ̝̹Ͳ_Ɩɖ_ŚϘmNƙư_ɓȻNĥɓȻNļɓvƧkZgoʹ]73ŧ?ǊʹÄɤЄg

ocZ]―̐]ΚsuWrO�

ƬƴƭƞƏ�ƙ�7-¯�ºr.+Ɔį'Ġà��

ɸыƈ]`ʛP\̝̹ĨЛ_̝̹Ͳ?˸űZguŔĻgo?NţP?ȣǑirɡɸ˽ˬˬ˺ưîNɡɸΒ̏Ϛ̭

ưîNɡɸΐưîNћĨƬưî\[_ưîY�Â±�|´vЩďgNhoɡɸŅưî_ÐЧɴ�Å²�Â±�|´

mĖ―|���Â�˃ŀYl˸ű?ÐȉZ\r\[NЫЃĨЛ_ſĠưî_˃ȐŅ]ƙ@Bϒ˳goO�

�

Qʈp>\ĨƬ͏5ȿЄ]orȟʅZЋȟ 
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Έſ˷̽ŅưîPCCPY�

̍Īgo˭йš 

ƬƵƭå0¯Ĺ+þ��ŰƢ�¹œŀŇ+ĨĢ=fĸ.Ĺy�

ɸыƈ_̝̹ȟʅ`N˸ű]oruΖusoÍ̄ţſY_ſе̝̹йî]=a

r456]_grȰȀψ ѡ̨13_Ɗσψ˛vũjѢYÍ̄]ŨauǷB̍ąesoO

hoN˸ű]oru˼ƛǧˀſеŅưîϋY5s_�Â±�|´?�Å��{�

esr\[Nſе̝̹йîvì̃ÄЇŷguſе̝̹̐˃ŀ]ϒ˳goO5Ǩ_

̝̹ɴЪ͘×ɦY9r2018Ǩ1ɰ]`N͡ ȳ˸ű?���~�z�ÅZ\ruΈ

ſ˷̽Ņưî_ưΗлλPhysical Chemistry Chemistry Physics (PCCP)]ΠлĨƬ͏

̝̹]Ыir˭йšv̍ĪgNɸɜưΗыƈ̝̹vΠлĨƬ͏̝̹_Í̄̐˟˅

_ϟˤ]ircZ?Y@oO 

éÊ]3s_̝̹ш̓]sWuţP_Ȍłɦ_βƴZЋȟǮ]sWuϹerO�

� �� ď8�)�¹œŷČƥĻY`NǫWɦ̺ЪYőƬΫđǮ_�³¹¿Å�»

ÂvΖ;ok_ɜgWɝʼχY9rPaCS-MDÄCalnosÄQM/MM RWFE-SCF ͂v

Щ̍Ä̠̽ircZ]ȟĺgNP_Ȍ˾]oruȌłɦ_βƴ[=q]ΠлĨƬ

͏_ʚЂƔŅZĨƬʡ_ƴМ̐Ϋʃ=ocØ˔vȿЄY@oOğ÷̐]`N�·¡¾�Â¥�Ϛ_ʚЂØ˔ÄΫ

ʃѡņǌѢNėŚƹ�Â¥�Ϛ_ʡØ˔ѡʄѢN�¼Â�±Å�_ʡő˺̝̹ѡʢÝѢNћ͎Ǯ_�Â¥�ϚΠ

Ť÷Ø˔ZΠŤ÷Ϋм͚ϥȽ͔ѡņǌѢNЃ͟π―Жó͛Ť_ǹȟZŀ̐ȷŀ_ΫʃѡćКѢ]èΚesro;]N

ʈp>eZʡ_ЫāvΫɥircZ?Y@oOhōт]=ar{�ÂϾЉµ���´_Ϋɥѡʓ˿Ѣ\[Nʈ

p>W̄т]=arˬϚ̰ŀmŗȌƎZgu_ʡvΫɥgNƙ@\ȟʅvȃoѡp.17Ŕ˧ѢOc_o;]QĨƬ͏

?ʈp>ev˃>guʡv̍˹irЉ̲v˺χή“]oruΫʃir5ZW;ǸĬβƴvĚuЋȟY@oO�

csĻYuÔ�,já�%�)�#!ĭŊ�/1äĎ'�%A01č'A03¦ĝ=hÛ'�:ŀŇ�8ĳ1;!

“Dynamic Encapsulation�ĺ�õ”'��þ��ĔÞ0:
ťʸ`N�¢�«�¾vĮ˾gu¼��¾ЩƧĶ_ė

=oc˩ƱƴŅ]ȟĺgNĵ̔\ĨƬ�¹Åª]orʈϩ\“bl ”˰˽÷ĨƬ_ϊĭvƵ˹ir\[NʛP\ńȾ

ŅŤˬv˽iħgu@oOʄ`̌ʱȐ���ĨƬ_ńȾЉ̲vĨƬŀĹưή

“]oruĢ˹ircZ]ȟĺgNc_͏Y`¯��ĨƬ?ŀ̐]ˡgBŀ

@\?p���ĨƬvʈϩ]ńɊirZW;ɜgWńɊ˹Ϗ_ʘȍGDynamic 

Encapsulation”vΤħgoOc_ʘȍ`NńɊir¯��ĨƬ?˭ƴ_̽÷ʚ

ЂvǹȟirȂʀ_ńɊZ`ƙ@B̈\rl_Y9rOGDynamic 

Encapsulation+̀ ʈp>\ĨƬ͏_˭Ȑv˾WoɜgWńɊµ���´vɂʐ

irl_YNǅʀ̐]`ĨƬ͏_ʈp>ev˃˾goƖʛ\���ĨƬ_ń

ɊmNńɊZɑħvǜi]�Â�ÀÅ¾irńɊ͏\[ɜgWʡd_ǐЩ

?ɴȀY@rO�

� A02 ď8�)�¹œŹĦƥĻY`Nʈp>\ĨƬ͏_ʚЂ=ocʚЂƔŅ

vћβǮNћ͎ǮYή˔irok_ɜgWɝʼχZguNɦЪĨΫĨėʼNсͣǹĨėʼNōÇĨƬή˔ʼN¿Å

�ÅƖКĝѝʼNћЁAFM \[̍ǐeNocZ]ĻYNɜgWő˺]ƊtBΓė̕ЫĨėʼ]èΚesrɜΥȤ

ʼvЩ̍goOcsp_Ȥʼv˾WuNŗȌÐЪ÷_ʚЂʷƴmʚЂËƄÇȐ_şΦŅ]ȟĺgN�Â¥�Ϛ_ʡ

̍˹ʡʚ=ocʚЂǹȟʡʚvΫɥgoѡʱύN˿őNћʠѢOhoN�Â¥�Ϛ¶�¾_˗ƱƴʚЂ_Ω˔>

pΠŤ÷ǹȟʡʚvΫɥgoѡΑÝѢŌт]=arʱ_ˋ÷ʚЂmɇpAΩ˔Nep]ŅưŗȌ�{�³��Ω

˔]ȟĺgN̄т_ŗȌƎ_˭ȇvɥp>]goѡ˿őѢѡp.18Ŕ˧ѢOc_o;]Qʈp>\ĨƬ͏_ʚЂZ�{

�³��vή˔irȤʼvЩ̍guʈp>e]ƊtBĨƬ˹ϏvΩ˔gNPsZʡ̍˹Z_Ыāvɥp>]i

r5ZW;βƴvĚuЋȟgoO 

�;*��%Ô�,já�%�)�#!ĭŊ�/1äĎ'�%	A02ĜƄ'A01�Ã=hÛ'�:ŀŇ�8ĳ1

;! ”Functional Compactness Ęţĺņ¾à”'��ĔÞ0:
ʱύ`NyÀ��½��Ŀʅv˽j�Â¥�Ϛ

_ʚЂ̐˭ȇZguN�Â¥�ϚʚЂ?lsőƬ_̳ƼȐ]̙̓goOʱύp_Ƶљ͛ʅY`NΠɖ_�{�Ъ_

ĝɱ͛Ťmʱ͓͛ŤvĩɛgulP_ЪYʚЂƔŅ?ïɍircZ?WBs>_�Â¥�ϚYΩ˔esoOhoN

 
ŀ̐ńɊ]ƊtBɜgWńɊŅŤ
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�Â¥�ϚĠ_ȸŀ~¡¾�Å̰ŀ`NÑ]őƬЪȾάv

Ѐhuϟ@uWrcZvɥp>]goO�Â¥�Ϛ`Nƚ

˦ʚЂ]=WuÛʥʚЂZÈʥʚЂieu_̕Üú˾?ɗ

ŤguĚ÷vƱƴŅguWrZW;˭ȇ?9qѡʚЂʚ͈

_ɗŤȐő˺ѢNP_͛ʅNőƬ?Ƽ]¥��go̽÷ʚЂ

vlsOʱύp_�Â¥�Ϛ�{�³��_̝̹`Nc_

̳Ƽ\ʚЂ?ƚ˦ʚЂvĿ˵̐]ǹȟirok]К\p

aY`\BNʡ̍˹]=WuőƬƔómľϟvĿ˵̐]

ïЋirok]lКY9rcZvɥp>]goOÇɝN

�Â¥�ϚʚЂ]`͍\ДĨl9qN͍Ƽ_ƼǮËƄÇȐ

?ʚЂƔŅm~¡¾�Å©ÀÅ_̈ɝȐv˽wYWrZͱ

YpsrOcs`Nņǌp?ȵɋgoɇpA_ћẄɝȐ

]ǁȌirOcspvĔ]Q�Â¥�ϚʚЂ`̳ƼȐvȴs?ɒ]N9r�{�]ϟ@oʚЂƔŅ?ʚЂʩi_ï

ɍ]oqĭ_�{�]ʚЂƔŅv˽iħguWr5ZW;ʘȍ]įЋgNcsv”Functional Compactnessʡ̳̐Ƽ

Ȑ”ZŧæaoOc_ʘȍ`Nʈp>\ĨƬ͏_˭ȇY9rQ͏?˰ʺ]Ȍhuʈϩ]ƔŅguɯЎ\ʡv̍˹i

r5ȐϚZƼȾ]ЫЃgu=qNA03õΑNA03ʓɸp]orƕДĲˡ]Ȍ̈́irʡȐĨƬ͛ɫ_˺Ϋ]lɱĿ

Y9rO̳Ƽ\őƬ¥��Â�`ō͒]`žWȐϚvȕđeNrOg>gNP_o;\žWȐϚ?ʡ̍˹]Ȋъ

_ʈϩ\ʚЂƔŅvİȄguWrOc_o;]Nɸыƈ_̝̹˃ŀ>pȃpsoFunctional CompactnessZW;ʘȍ

`NĨƬ_ō\rʈp>eY`\BNʡv˽iħiĨƬ_ʈp>e_ɸϚvΚ˹irl_ZWYrO 

� A03ď8�)�¹œ�äƥĻY`NϠĨƬ͏]=Wu	ĨƬ_D��À�ÂЪ]��Ĉ_НǑvЖóeNrcZ]

ȟĺgѡɼʠѢNˋ˰y¾�¾Ņ©¼Å¿Â_Ϳǟ͙ͪŅ]oqėǆнȐvİȄgoѡÐΡѢOho˽÷ĨƬ͏]=

Wuаpsoɖ_Ɣ̈ǆę]oqėјŀ{�Â±Â«m��)ėźȅИ͓_ʡϪɃ]ȟĺgoѡ̨řѢOep]Ĩ

Ƭ͛ɫ]=Wul˓Ǯmė\[]Ȍ̈́guͿƁ]Ɣǹirʈp>\͛ɫvĸȟgoѡõΑѢѡ!��
Ŕ˧ѢOc_o;

]QŤȟŅưÄБïƬǚưvјüguNʈp>evɱirĨƬ͏Y9rϠĨƬm�Â¥�Ϛ_ɜo\ʡvĸȟi

r5ZW;βƴvĚuЋȟgoO 

� cs]ĻYuɸш̓_ĭŊ�/1äĎ'�%	A03ł 0hÛ')9A01č	ęl	¦ĵ	�Ĉ	A02ĜƄ	ĵ

�	Ŀė	ËĊ	�ė!"'Ɛ4!]IMa\H_QCƈ*ƞ�:�ƙ=Ėý�:�ìĺ�§ŀŇ'	ÚÏ�!]

IMa\H_QCŀŇ�8Ø8;!“ Asymmetric Functional ConversionĘţƌò+ƣÀŅà”'��ĔÞ0:
ɸ

ыƈ]=WuQʈp>e5Z`ĨƬP_l__ʈϩȐv̥icZ?ƖWOÇɝN̨ř`˽÷ĨƬ?oBòoʚЂ>

pʛP\ʡv̍˹irÚƵ]̙̓gNʡ_̈\r2s_�Â¥�Ϛ?[spa_ɖ_y³¢ЙƔ̈]oqʡ

ϪɃ?ϟcr>ZW;ǋǮvQʡϪɃ_ʈp>e5ZƴͯgoOýYaʡ_̈\r2s_�Â¥�ϚvʡϪ

ɃeNrok]Ɩɖ_Ɣ̈?ȊY9saQžW5Nǈɖ_Ɣ̈YƵ˹isaQʈp>W5ZW;cZ]\rOc

_o;\Φˤ]̽ruN̘ ʧ͖_ėјŀ{�Â±Â«ѡH+, Na+, Cl-±Â«ѢNDNAėźȅИ ѡ͓CPD, (6-4) photolyaseѢ

ZW;2̴ђ_ėȌ̈́Ȑ�Â¥�ϚvǁϏZguʡϪɃvηioOuM>ɖĈ_y³¢ЙƔ̈]oqNa+àCl-±

Â«NNa+àH+±Â«NCl-àH+±Â«_ʡϪɃ]ȟĺgo?NϽɝ

Ũ_ʡϪɃ`Ɣ̈ДóvƑmgulȟĺNMNAsymmetric Functional 
Conversion?ɥp>]\roOŭˌWcZ]NЄŅ]=WuH+±Â

«>pCl-±Â«Nep]Na+±Â«?˽hsocZ?u>ru=qN

ʡϪɃ_ȟĺ`ЄŅvЌrl_pa]аƴesrcZ?u>roO

QʡϪɃ`ЄŅvЌrZʈp>BNЄŅvϳrZžW5ZW;̍Τ

`NЄŅ]oruɜgWʡv˴ȃgulĔ_ȐϚvƞu\WʈϩȐ

v˽÷ĨƬ?ĠńguWrÚƵv̥guWrOc_Asymmetric 
Functional ConversionZЄŅZ_̕Ы`DNAėźȅИ͓]lΤħesN

ɸыƈ>p˽iħesoc_ɜgWʘȍ_ɨЈȐvˬοruWrO 

 
 

ʈp>\ĨƬ͏_ʡ̍˹]К\ʡ̳̐ƼȐ 

 
�Â¥�Ϛ_ʡϪɃ_сǁ̯Ȑ 
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ƳƯŀŇƧ°+ŀŇñƐā+®ƨĩ'Ôā+ÀÝĮĞƬƱTaFp�ƭ 
̝̹ȿЄɦ]Ŵя?˽hoƎŤ]`NP_ŴяˤZPsvΫʷirok]ψhoǁȌ͂ͅ]sWuğ÷̐]ΰϹguBpeWOhoN͙

ͪƔɭvΖroƎŤ`NƔɭ]orĿʅ]sWulΰϹguBpeWO 
�

ƬƱƭřìİjō*A�%�

ǸĬ́υ]ʭeuȼȬesoØ“_ĕϣ˵  ̀ 75%g>\>roOÇɝYŃυgo˃ŀ`ыƈȿЄ_ok]

ĚuËşʤZͱYpso_YP_ǁȌ?ŴяY9roOēĖщóvțК]ʔίgNĝŦ̝̹ȿЄɏɆϔvͧǇg

o?NĜЩ�Â±�|´NĚ÷ŤƺîϋNÁÅ��»�«N·Ȥ_ˈƕ˄Ѝ`Y@rаqǸĬΥʝv͠ȴir

ɝОZguЇŷgoOc_o;\ЇŷÉ_ǚƜ_͛ʅNɸыƈ_˸űŦƒ_̕Ü˺ΫZʈp>\ĨƬ͏ZW;ʘȍ

?ĝЀŅgNсǤ]ƖB_ĝŦ̝̹vĂЄircZ?Y@oOhoṊ̝ϔſеĝŦ̝̹ĻЁƊНѡſе˃ŀɏɆ

˸Ѣ_İǮ��Å�éĴ_ɸɜưΗыƈЩƧǸĬ>p·Ȥ_ˈƕ˄ЍvΖro͛ʅN·Ȥ_ſе̐ΦЛvɣB>p

ЩBcZ?Y@Nǿp_ȟЧ]ƙW]ϖircZ?Y@oO  

ƬƲƭ��ŀŇjō*A�%�

ɸыƈ̍ϣ2Ǩ̓]30êȼȬv̓ƱZguĜł̝̹vĜłgoZctNƵ]300êéÉ_Ȍł?9qǸÙ˵

`10ĉvϠYoOȌłêɖ_Ɩe`ɸ̝̹ыƈ?lsЫЃĨЛd_{Â¥��_ƙ@evˬοrl_Y9qNh

oɖƖB_ēso̝̹ςя?́υesuWoOc_˰ȚYØƴЀq30êg>ȼȬg\WZNȼȬ˵?10%éÊZ

\qå_İǮ]ʭeuôЉArÉNƖB_ẂυvřqcgicZ]\rOÇɝNĜł̝̹Çê9oq_Ø“v

ˑѐguêɖvƑmi_`NŉĨ\ȟʅ?É?p\Wȑs?9rok˹Ƶ̐Y`\WOPcY˿őèΚ?ɘД̭ư

̖ǁȌДǍ]Ϟ@NÚȔvπɥguĜł̝̹]ǁirØ“ƑѐvδYo?NİǮ_İ͑]oqƵ˹g\>roOm

j\BØ“_ĕϣ˵v90Ѡ̲Ǯ]ÊEu34ê_Ĝł̝̹vȼȬgoOcsYlƖB_ẂυvȼȬY@\Wo

kN˭]ыƈ̝̹_ȿЄ_ok]КZȎYŕυvgo̝̹Ͳv˸ŖZguϵYNĜЩ�Â±�|´mĚ÷Ťƺ

îϋ\[]ŔĻvɏɆgĝŦ̝̹ίχ_ʡîvɂþgoOыƈΖÚ]ŔĻgo˸Ŗ`ɸыƈ_˺ȍZ̓ʜ]ĝѝg

uͿϨ_̝̹v̍ǐeNNÐЪζĀȁ_2ź̓_ĜłYȼ˾esr̝̹ͲlħoOc_ǁȌͅ`İǮ_İ͑_ÐY

_ɯŶͅY`9r?N˺ȕ̐\l_Y`\WOcs`Nыƈ?ћWЫȉvйkr?nY_ŴяY9qNĈP_ыƈ

?Ϋʷirl_Y`\BNİǮ]=WuΫʷie@Y9rOcchYȌłɖ?ƖWƎŤ]`NĜł̝̹]ǁirØ

“?Ƒѐesro;\©¿��§½�z?9saɳhgWZȎusoO 

ƬƳƭðé�;!ŀŇƁƨ+ÒĚ*A�%�

Ĝł̝̹d_Ȍł?̀Ù˵10ĉvϠYocZ>pȼȬeso̝̹Ͳ`АqiCq_̝̹ͲY9qNc_okN

ɸыƈЅΖÐ]å_ɜưΗыƈ_ή̝̹̃˸ű]ʷhqɸыƈ_Ĝł̝̹vϯϻѡǰʦѢguÐɛvùĒ\Bes

r̝̹?Ѫê9roOhoN̝̹èΚͲ_ʪœ]oqN˹ƎY̔Ⱦ̝̹vΖ\ruWr̝̹Ͳ?Wr]lЫupM

ǰʦ_mj\@]ro̝̹?1ê9roOĜł̝̹`ή̃˸paY`�¤Åg@s\WДĨvΞWNhoɸыƈ

_�Â�«�_ʽŕĿʅvƑiok]ËşʤY9qNĜł˸_=oP10%_̝̹?ǰʦZ\r_`ʗkuБȝY9

roOPcYNϯϻgo̝̹èΚͲN\pc]èΚͲʪœ]oqǰʦZ\ro̝̹�¾Å«_µÂ¤ÅvNɸыƈ

_˸ŖZguĜЩ�Â±�|´NĚ÷ŤƺîϋNÁÅ��»�«Y_̝̹ίχ]̐͟͞]ŔĻgulproOcs

]oqcsp3ê_Ĝł̝̹]ЫgulNаƴ̐\?p̝̹_y��z§�zÅv͠ȴgNhoNå_˸űZ_ĝ

Ŧ̝̹v͟͞ircZ?Y@oOg>gNcs`9BhYʥŶ_ͅY9qNɸʀыƈ]ȊZͱYuȼȬesoĜ

ł̝̹`ɯȁhY͟͞Y@rɝ?ɳhgWO̭̝ϔ_ЉǮ_ċq`Вare@ZW;İǮ_Ϣɢ`˺ΫY@r?N

Ĝł˸ű?ȫarcZ]orыƈd_ȓǽх`lrZμϊesre@cZY9rZȎusrOİǮZguǁȌY@

ro;]\rcZ?ɳhsoO 

�
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ƴƯ¿ĐŗĎ+æŲ�-hƝŽw+æŲŋ&îö=¡3!kƥ.+ÀÝĮĞƬƲTaFp�ƭ�

ƿʊ͛ʅ_ȣΤŕcÐЪζĀ]=WuȵɋvŚaoÚш?9roƎŤ]`NǸι�µÂ�ŕcPsd_ǁȌ͂ͅvΰϹguBpeWO 
ƻ¿ĐŗĎ+æŲ*��%îö=¡3!kƥ.+ÀÝĮĞƼ�

éÊ]ȵɋÚшZP_ǁȌvπɥirO�

�̀ď8�)�¹œ�'��Ÿũ+»Ş0Î�!4	¤ŀŇŹķ*��%Řb�;%�)��ƅ=¡3:
�

ĠДͿ̀Ǯ?ʗkuƙ@BN͏?Ȋ]Ȍhuʈϩ]ƔŅgɯЎ\ʡv̍˹Y@rΠлĨƬ͏vȠP`Qʈp

>\ĨƬ͏5ZguƴͯgNc_o;\Πл͏_Ϳ̀eNWuaQʈp>e5]ƊtWoʡ_˺ΫZİȄv̓ȵ

goOPcYыƈv��Å�eNrhY]Qʈp>e5Z`ø>vή̃˸ű_ЪYͫqϷgϋχgN҄ʈp>e҅Z

`ø>vŴW͟arcZ_КȐv10ŧ_ή̃˸ű_ЪYiY]ĝɱguWoOɸƿʊȗΤvŚauNep]ȠP

`��¹œ+ď8���+�ƎĲŷ=Ĥ4:!4	pe+7�)Ġ�=Ŭ#!O 

hMŃ2źĚ÷Ťƺîϋѡǧȟ25Ǩ12ɰNЧˆѢYĚű_̍Κ]QĨƬ_ʈp>e5]ǁirͱYvϹeu

lpWNPsvŤƺÐ_ίχɻɚZguή̃˸ű_ͱY_͜ÇvŽroOʥ]NſеζĀƨűY9rStraubŎƒN

ShevesŎƒNſĠζĀƨűY9rņǘ̩ÈĖ˽vȰWuN”What is soft molecular system?”Zяgú1źÁÅ��»

�«ѡǧȟ 26 Ǩ 3 ɰNφαѢvЩďgNыƈèΚZ˸Ч?ϢɢZŴяȗϊvπɥvgoÉYˌƗ]rhYQʈ

p>e5v�ÅÁÅ�ZguŉĨ\ϋχvΖroOhoŃ2źÁÅ��»�«ZguЩďgo·ȤÁÅ��»�

«ѡǧȟ 26 Ǩ 3 ɰNŧŝǏѢ]=WulNƙưб˽vũj·Ȥ̝̹Ͳ?QͿĨ_̝̹]=WuĨƬ_ʈp>e5

Z`ø>]sWuϋχgNÍèvϠYuȗϊĝɱvήroO 

ep]34ŧ_Ĝł˸ű?Ļuru_ɯĬ_îŤZ\ró3źĚ÷Ťƺîϋѡǧȟ26Ǩ6ɰNņɽѢY`Ni

eu_˸ű?Ϳǟ͗ã_�»Å�«¿�Â�Å�»Â_ÐYQʈp>ev[;ͱYr>5]sWuPsns_ΤΫ

vϹeNPsvĔ]ϋχvˌkoOǧȟ 26 ǨǮ]ЩďesoÁÅ��»�«Y`NP_Ġƹ`�Â¥�Ϛ_Ȫs

̉iNůŬʽ̍˽ĨėNėʡĨƬNϠĨƬÄћĨƬNͿ̀~¡¾�Åή“NZƖǔ]uoro?NÁÅ��»�

«Ġ]=Wu`Ǥ]Qʈp>e5v[;ȹYr>N[;ͱYr>]sWu_ȗΤÞɃvΖroO 

� pd+Ġ�*79Źķİg-*��İ0	�ď8�)�¹œ�0â«�:��ƖŤĶÐ0ē4%µ12	œ

0Üű*Ý�%ďƋ*³��ĄƔ)Ęţ=Ĺı&1:ŰƢ�¹œ�'��»Ş=�ą�!
csp_řq͙i]o

ruÐЪζĀ]=Wu`QȼȬɦ_ȣΤ]ǁirȵɋÚш]̘Ɍ]ǁȌgNQʈp>\ĨƬ͏5]ǁirĝЀ

˺Ϋv̓ȵiř͙i?Ζusoˤ`NζĀY@rO5ZW;ζĀvŚarcZ?Y@oO�

 

`ŀŇƥĻ A01 +ŀŇŹķoŮŠ+}96 A03 +ŹķŀŇ+Àƅ'�:�¹ŝ0ÎŎ&:ĩ,��İ&ů�+

0Ć1��
 

c_ȵɋvŚauȠP`Ĝł˸_Аͱ];iNéÊ_o;]ǁȌgoO 

A01 _ή̝̹̃èΚͲ_˾WuWrȤʼ`NĨƬĹưѡMMѢmĨƬŀĹưѡMDѢÄМƬŅưѡQMѢZPsp

v͙iŤuNo QM/MM Y9rOPcY MM oqΫđǮvΌZgo͍ΦŅ¶�¾vÑ]˾WuWrћ˿ZʢÝ_

f>NɇpA_ƴ˺vȌ˾go˺χvЩ̍guWrʄÒͭƬNMD Z{�Â¶§½�zϚМĨʃvǐЩirːÉN

MD ZX ͣ˘ˋɔÖv͙iŤuNrΆŜNMD Zˋ÷_͜ήĹư˺χѡ3D-RISMѢvû˾irť˿\[N11¨+X

_Pa+�"þ��ÿğ=Â�&1:6¨=��İ'�%ðĴgNĻYuƵљZ_ЃɉvǷŅgoOep]ÐЪζ

Āȁ`ʓNНNěɵvĻYNʈp>\ĨƬ͏_ʚЂ�{�³��NЉĤŐˋ÷mˋˋ̄тNсσůȸŀΫʃ_̝̹

vǷŅgoO 

hoή̝̹̃?�¤ÅirĨЛ`˽÷ĨƬ͏ÄϠĨƬ͏Ä˘ˋÄћĨƬ͏Ä˽÷ͽ?ÑY9ro?NĜł̝̹Y

`̅Ð?¼Â�¢{�ŅŤˬvÐȉZgoʈp>\Ëəάƪ_ћW̽÷АȬȐv̝̹gof>NćК?ƖŔ˧˺χ

ZƼǮΖīͫqϲiͮʼvΔŤeNoɝʼ]oruɱʡ͛ɫmНǑΠŤ÷\[_ľϟ�{�³��_ΫʃvЄkN

ep]ƚϰ?µ�¿ÂХʇʠ_ʈϩȐvĮ˾goĨƬźϪ¶Å�Å_˺χβήvΖ;\[Nή̝̹̃Y`ŉĨ�¤

ÅY@\>roɜgWĨƬ͏_̝̹vΖWNɭ]ƙȢlĻYoή4ŧ]oruƚ¹�ºŹō=Ĵ�!ŀŇ0Ó�e
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ÇɝNA03]sWu`ƿʊ͛ʅ_ȣΤYȵɋesoЀqNή̝̹̃èΚͲ_ĨЛ`˽ˬˬ˺ưNɱʡТ÷ŅưN

ϠĨƬŅưZĨƬͮ?ǫ”Y9qК\q`fZw[\WOPcYĜł˸ű_Аͱ]9oruNÎŎ)�ƙ=Ś6�

)Ƙ)9=x"AA�tĺ*BPa�:7�*Ɨã�!
 

ğ÷̐]`NʡȐɻɚŅư_ÐЛNǆнȐћĨƬŅư_ǀǌNėʡȐћĨƬ_ÝőNНǑТ÷_ȴ˿N¯�

����Ņư_ʕÝNʚЂɱʡŅư_ÐΡůŸNʡʒĲˡȌ̈́̍ėɻɚ_̕ѡÐЪζĀȁѢ?ĻuqNή̃˸ű

_ɼʠNÐΡǉȋÄťʸZŤuNuϠĨƬ͏v̝̹ir�¾Å«`9]ǷŅesoOТ÷Ņư_Чύǘl˸ŖZg

uĻuqNŤȟŅưvƊ̒Zguɜo\ʡĸȟvȮ;Qʈp>\ĨƬ͏5_ǷĹ\�¾Å«v͙ͪircZ?Y

@oO 

˽÷ĨƬ͏Y`NʚЂɱʡŅư_ǌύN�³�¾¤{�À�Å_΅ǕNʎЙŅư_˪ǧNáǚНǑИ͓_ƙˁN

�Â¥�Ϛ͛ɫβή_ƱДѡÐЪζĀȁѢN�Â¥�Ϛʡ��{Â_Ǳ˿ѡÐЪζĀȁѢ?Ĝł˸űZguĻu

qNή̃˸ű_̨řÄъΑZŤuNu7�¾Å«Z\roO�Â¥�Ϛ̭ư_ɜÝl˸ŖZguĻuqNБïƬɐ

Ɣ\[vƊ̒Zgu˽÷ЫЃĨƬ_ʡĸȟvȮ;Qʈp>\ĨƬ͏5_ǷĹ\�¾Å«v͙ͪircZ?Y@oO 

ep]ʡȐĨƬ͛ɫ_õΑN©���À³��͛ɫ_ʓɸvĜł˸űZguȼ˾ircZYNɸыƈ_́υǸ

Ĭ]`Qʈp>\ĨƬ͏5_”̋]ęp\WZͱYpsoĨƬȐ͛ɫ]sWul̝̹?ǫ?roO 

c_o;] A03 Yʡĸȟ]ȶjή̃=ocĜł_�¾Å«`Ťή 18 �¾Å«Z\qNĚ÷Zguǫ”\ыƈ

v�¤ÅgNưе̝̹vΖ;Ɗ̒?ǹȟY@oO 

csp_Ĝł˸µÂ¤Å_ŔĻ]oruǷW���ÅĿʅ?˽hsNȂʀY`ͱYps\Wo;\ĝŦ̝̹?Ƶ

˹goOýYaA01_ćКZA03_ʕÝ`NʕÝ?̍ΤgoĨƬйŤ̀ʀ_©��Â҆y�«�Â¤Å�»ÂZW

;ɜ˹ϏvćК_˺χή“]oqΫɥircZYNĝŦ̝̹_ЩƧ>puM>1ǨéĠ]Angew. Chem. Int. Ed.]

χɘv̍ΚgoOP_å]lĉƧ°&�4%�r#!��İ§²+Əô0ŤĹĺ*Ɛ2NýYaĸȟZ˺χ]Ы

gu`NA01ƙȢZA03ǀǌNA01ť˿ZA03Ǳ˿NA01ćКZA03ǀǌNA01ћ˿ZA03Ǳ˿NA01̅ÐZA03

ÐЛ?NĸȟZή˔]Ыgu`A02̜ʠZA03ÐΡѡůѢNA02ĠʠZA03Ǳ˿NA02ĠʠZA03ʕÝNA02Ǉć

ZA03 Ǳ˿?Nhö\rή˔_͙iŤuN]Ыgu`A02 ѓЛZA02 ĠʠNA02 ǘɼZA02 õΑѡÒѢ?ĝŦ

̝̹vΖ\WN��;5�ŪƂü=�ī�!
�

éÉ_řq͙i]ǁguNÐЪζĀY`Qή̝̹̃ςя_ĨЛ_ċq]sWuȵɋesuWo?NĜł̝

̹_Аͱ]=WuЎĩ]ǁȌ?\esoOP_͛ʅZguNĜł̝̹lũkoĝŦ̝̹?˃̍]ƵɞesNή

̝̹̃ZĜł̝̹_σů_Zso̝̹͙ͪZ\ruWrO5ZW;ζĀvŚaoO�

 

ƻhƝŽw+æŲŋ&îö=¡3!kƥ.+ÀÝĮĞƼ�

`ðéā+æŲ*À�:îökƥ*Ľ÷*ÀÝ�	�ď8�)�¹œ�*À�:�ƎĲŷ=Ļî� ŕ20

Ŭ<;!ĩ,	Žw&1:
n×	ĉŀŇƧ°0�8*ƐÅ�:�'*7#%	79Řbĺ)Ĳŷ0Ɛ2	

þ��ºĲ'�%+�ď8�)�¹œ+Ęţ+ńº�0ĕŏ�;:7�bÇ+ ŕ=ćÖ�:
�

� ÐЪζĀéЯ`ep]̸ʗ̐]ʈp>e_˺Ϋ_ĝЀŅvȗŽgNĚ÷ŤƺîϋNĜЩ�Â±�|´Ylоu]

ʈp>eϋχiro;]goOP_͛ʅNQʈp>\ĨƬ͏5]ǁir˸űĚű_˺Ϋ?ĻЁ̐]͜ÇesNĝŦ

̝̹lƙ@BĂЄesoOcs]oruNQŀ̐ńɊ5NQʡ̳̐ƼȐ5NQʡϪɃ_сǁ̯Ȑ5Zέroʈp>

\ĨƬ]ǁirɜgWʘȍÄư˺v˽iħicZ]ȟĺgoO�

�

`{�æŲ�řìİ�ĉŀŇƧ°+äĎ=ĔŶ&1:ÿŌ*A�%5đź*|�:'ß<;:��

� Έſ˷̽ŅưîλPhysical Chemistry Chemical Physics ]“Complex Molecular Systems: Supramolecules, Biomolecules 

and Interfaces.”Zяir˭йšvħ˫gѡ2018Ǩ1ɰ30ɡħ˫ѢNɸыƈ_ȟʅvÍ̄]Ũau̍ąirZZl]Ě

÷vʘΩY@ro;]goO�

�
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ƵƯi)ŀŇäĎƬĹĀ�-ĭż=ª3ƭ�ŀŇƥĻ�'*ŹķŀŇ`��ŀŇ+Ʀ*ûĲ�:���

ƬƳTaFp�ƭ�

ɸ̝̹ςяѡĜł̝̹vũjѢ]oqȃpso̝̹ȟʅѡ̍ɥŕc˭γvũjѢ]sWuNɜgWl_>pщ]̍ΚǨʥve>_gqN

ŽΚ\[v˾Wu̝̹ш̓dZ]ή̝̹̃ÄĜł̝̹_щ]ɗ˺gNğ÷̐]ΰϹguBpeWO\=NыƈĠ_ĝŦ̝̹͂]or̝̹ȟ

ʅ]sWu`P_ɢvΰϹguBpeWOΰϹ]Ǹoru`Nɸ̝̹ςя]oqȃpsol_]Œ]аrcZZghiO�

�

A01 ď8�)�¹œŷČƥĻ�

ŹķŀŇ�

ņǌ`Ṉ\ɇpAvАȬ̐]АcħicZYÏīή“ʡvɱĿ]˃˾gʈp>\Ĩ

Ƭ_ʚЂƔŅvĿ˵̐]�Â«½Â�ir�³¹¿Å�»ÂʼNÏī���Å�АȬĨ

ƬŀĹưʼѡPaCS-MDѢvЩ̍goѡJ. Chem. Theory Comput. Phys. 2015, ыƈ�¹Å�

¿�Å p.198ѢOɭ] PaCS-MD vȌ˾ircZYN�Â¥�ϚΠŤ÷_Ϋм͚ϥv˽ȟ

gN͛ ŤͿ̀~¡¾�Å͂vћ͎ǮYή“ircZvş]goѡJ. Chem. Theory Comput. 

Phys. 2018, ыƈ�¹Å�¿�Å p.491ѢOhoņǌ`NƵљYȃpsuWoƔ̈÷ȔƍZĨƬŀ

Ĺư>p͖ewʮ_«À�ÂϾЉΜͬ_̽÷ʚЂ¶�¾vʚ͈gN�Â¥�ϚĠ]�·¡¾

Ġ]9r�Å�v«À�Â? H3O+ZguϾЉircZv�³¹¿Å�»Â]oru̥go

�Proc. Natl. Acad. Sci. U.S.A. 2015, ыƈ�¹Å�¿�Å p.141	Oc_Љ̲`Ȃʀ_Grotthussʡʚ

Z`̈\rʾ̓ie@͛ʅY9rO 

ʓ˿`N̄ т_{�ÂϾЉ_ŴяѡJ. Am. Chem. Soc. 2015, ыƈ�¹Å�¿�Å p.152Ѣ\[N

̄т_̝̹]=WuƖB_ȟʅvÉEoO˭ ]ʱ˘ˋ̄т_ůŬʽ̍˽ĨėѡSFGѢ_
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WuћWÏīŅZћЁŅvЋȟgoOɭ]SFG ƵљZ_ʭϫ]oqA02˿őpZ_Ƽ
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ʄѡКѢ̀ NͿp?Щ̍goQM/MM RWFE-SCF ʼv˾Wu̍΄Ż_ʚЂƔŅvξ

ϟirˤƔ̈÷v˺χ̐]Ø˔gN˽÷ĨƬ_ʈp>ev˽>goŤ˺̐ʡβήv

ΖroOA03 ъΑpZ_ĝŦ̝̹Y`Ȇ˽ˬƅÀ�«�Â_ėƔ̈÷vβήgNƵљ

̐]̛ʽЧ�©�Ä̍΄Ż_ʚЂƔŅ?˺χØ˔ЀqY9qNoq̛ʽЧ_ė˧ǄY

͚͖_˃ŀнóvȖϟircZ?̠μeso�Nat. Commun. 2015, ыƈ�¹Å�¿

�Å p.142	Oep]A03ťʸ?Щ̍goͿǟ͙ͪŅĨƬ_ŪŘ�®��¾ƔŅv˺χ

̐]Ϋʃir\[_ȟʅѡJ. Am. Chem. Soc. 2013; Sci. Adv. 2017, ыƈ�¹Å�¿�Å 

p.6; 396ѢvȷEoO 
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Å�¿�Åp.129	m˼˰ËєůˣŅʱ͓ђ_НǑ�Å�d_Ѓ͟ π―Жó͛Ť_ǹȟ

Zŀ̐ȷŀѡAngew. Chem. Int. Ed. 2015, ыƈ�¹Å�¿�Å p.130Ѣ_̝̹Yȟʅv

9ENep]A03ʕÝZĝŦguĨƬйŤ]or©��Â҆y�«�Â¤Å�»Â_µ

���´vΫɥgoѡAngew. Chem. Int. Ed. 2015, ыƈ�¹Å�¿�Å p.158ѢO 

ʢÝ`N͍ ΦŅ�³¹¿Å�»ÂÄĚőƬĨƬŀĹư�³¹¿Å�»ÂÄQM/MMή

“vјügo²¾���Å¾_y«ÀÅ�v˾WrcZ]oruN²¾�Å��¼Â

�±Å�ÅѡJ. Phys. Chem B 2016, ыƈ�¹Å�¿�Å p.297ѢmABC �¼Â�±Å

�ÅѡBiochemistry 2016, ыƈ�¹Å�¿�Å p.311Ѣ]=arƙ@Bʈp>\ʚЂƔ

ŅZϮϼʡʚZ_ЫāmŗȌʡʚvƖт̐]ɥp>]goO�
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goѡPhys. Chem. Chem. Phys. 2018,  ыƈ�¹Å�¿�Å p.466ѢOЩ̍

goΜͬv˾WuNΠɖ_�Â¥�Ϛ]sWuNƔȐ˰Ț]=arʚЂ

_ËƄÇȐvΤħgoOc_ËƄÇȐvπɥirok]NǍȣ̐\ДĨ
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ѡBiophys. Rev. 2018, ыƈ�¹Å�¿�Å p.506ѢO 
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vşZgoOèΚý`β2y�¿�½ÂŚƹ÷_ĨƬμϊДó_®«��SIVSF Z̨͚ïЋ

ˬϚvũj̴P_½�Â�Z_ĨƬЪТ÷_͕ƕ=ocϜƕĨėY9rO®«��?½�Â

�]Ȍhuʈϩ]ʚЂvƔŅeNNŚƹ÷ɸ÷ZŦhĨƬμϊĹ?9rcZvɥp>]g

oOѡAngew. Chem. Int. Ed. 2018, Inner CoverɀϬ, ыƈ�¹Å�¿�Å p.507Ѣ 

��ŀŇ 

ѓЛ`NН�¢͌Ƭv˾WoėưёȆЦÇĨƬΩƾYN˽ ÷ĨƬ¶Å�Å�¡�Â?ÛϣʨΖirе_ϣ_ŀ@

vȂʀoql 100 ĉéÉћWɦЪĨΫYћ͎Ǯή˔ircZ

]ȟĺgoѡNat. Chem. Biol. 2016, ыƈ�¹Å�¿�Å p.251ѢO

�¡�Â?˪ϣvĴ]Ϧipiе_ŀ@_κ͖vɥp>]gN

Ŀ˵̐]ʨB]`Îϣvs\C½Â�ÅѡͺѢ_Чe?КY

9rcZv̥goOɸȟʅ]oqN�¢�{�_ĨƬʡʒ?Ŀ

˵̐]ŀBok]Ȋ\βήő˺_Ç―vɥp>]goO 

Ġʠp`NCRISPR ЫЃ~Â� �¿yÅ�Y9r Cas9 ?ÛКХ

DNA vĩɛirʡŀȚvћЁőƬЪĹёȆЦ(HS-AFM)]oqş

ΦŅgoOHS-AFM ŀ̃>pNapo-Cas9 `Øȕƕ]ʈϩ\ʚЂvZ

rÇɝNCas9-RNA ΠŤ÷`Ʊƴ\ʚЂvǹȟgN3ʥĔȲɔ]or

uDNA É_ʜ̐ДóvȽ͔ircZvɥp>]goOep]NCas9

_ HNH  �¿yÅ��µ{Â?ͫqϷgŀWo_TN˃ȐДó?ʜ̐ DNA _ĩɛДó]͛Ťgo˃ȐŅƅ�Â

¯µÅ�»ÂvZqNDNA vĩɛircZ?ɥp>Z\ro(Nat. Commun. 2017, ыƈ�¹Å�¿�Å p. 429)O 

Angewandte

A Journal of the Gesellschaft Deutscher Chemiker

Chemie

www.angewandte.org

2018–57/20

International Edition

..Cold ion trap laser spectroscopy …
… reveals the molecular recognition of a binding motif, SIVSF, which mimics the
adrenergic receptor. As described by S. Ishiuchi, M. Fujii, and co-workers in their
Communication on page 5626 ff. , SIVSF distinguishes the difference in the molecular
structures of various ligands and recognizes whether the ligand is the proper one or not.
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2014, ыƈ�¹Å�¿�Å p. 54ѢO 

� ťʸ`̟ў�¼��Å_ϚМĨʃ]orʚЂΫʃ?ɶΫʷ
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Å�vĬkuΩ˔ircZ]ȟĺgoѡNat. Commun. 2017, ы

ƈ�¹Å�¿�Å p. 422ѢO 
��ŀŇ�

� õΑѡʹѢ`ĨƬЖŨƔŅmĨƬĠнƬ̰ŀ]oqʡʒ̐˭ȐmнƬ

ˬȐ?şϽ]ƔŅirʛP\ʈp>\ĨƬ͛ɫvЩ̍goO˭]�¹|
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v̥icZvΤħgoѡNat. Chem. 2014, ыƈ�¹Å�¿�Å p. 131ѢO 
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uȟĺgoѡAngew. Chem. Int. Ed. 2018, ыƈ�¹Å�¿�Å p. 514ѢO 
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ĺgoѡJ. Am. Chem. Soc. 2017, ыƈ�¹Å�¿�Å p. 450ѢOǱ˿`ėƀvĮ˾gu���
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ɡgoе]`ſеÁÅ��»�«v̸ʗ̐]ЩďgoO 

ƬƳƭ�§ŀŇñƐ+øóƺыƈĠYЄΖirĝŦ̝̹vep]ĂЄirokNP_ȿЄ]Ȋ\̝̹͚ϔv͡ȳ

˸>pɏɆgoO5ǨЪY13�¾Å«]ǁgή10,600ŊġvЖĨgoOĝŦ̝̹]Ыgu`ʥц]κϹirO 

ƬƴƭNYaG]Haƺ˸ű_˃ŀvыƈƕ]̍ągNыƈĠYlȔƍĝɱvŽrokN̍Κχɘ_ΫπNыƈΖ

Ú_ƍūN·Ȥ̝̹Ͳ_ˈƕ˄ЍƍūNŚϘƍū\[vΰÚZgo�¹Å�¿�Åvǧȟ25Ǩ9ɰoqʬɰ

̍ΖgoO5ǨЪ_̝̹ɴЪÐ]ή55šNŤή523®Å�v̍ΖgoO 
� éÉ]ĻYN˸ű?Ç÷Z\ru̝̹ȟʅvĜЩÄ̍ąircZYNĚűY̝̹ȿЄ˰ʺv̠μgNыƈ]

ћWʳȉĹv˽iħiok]N͡ȳ˸`éÊvì̃NƵΖgoѲ 

ƬƵƭ�ƜE_VFAWƺ̝ ̹˃ŀvǫBĜЩirok]Ǩ1źЩďgoOʬź100 1҃50ŧ̲Ǯ_ŔĻͲ?9roO

5ź_Щď_;T́3źŃ5ź_2ź`ſе�Â±�|´ZguЩďgNſĠζĀƨű]ĻYuſеζĀƨ

űvȰWuſе̐ΤƂ]̽roζĀZļέvчWoO 

Ƭƶƭ¯Ơºŭƀ*�3:ĭơ£+Ĺ�ƺΈſ˷̽ŅưîRoyal Society of Chemistry _ưΗλPhysical Chemisty 

Chemical Physics]N͡ȳ˸ƵΖ�¾Å«_5ŧѡ˿őNņǌNʱύN̨řNΑÝѢ?���~�z�ÅZ\

ru˭йš “Themed issue: Complex molecular systems: supramolecules, biomolecules and interfaces”vɸыƈ_͘×

]ŤuNo2018Ǩ1ɰɷ]̍ĪgoOc_˭йš]`˸űpaY\BÍ̄_ǷĹ\̝̹Ͳ>plχɘ?ȩ̶

esN̈ýZlέYr51ƍ]l_grƖɖ_χɘ?ɀϬesoѡ͡®Å�ɖѲ936ѢOho4s_�¤Åχɘ

]`NieuɸыƈYȿЄeso˸űЪ_ĝŦ̝̹_ȟʅ]sWu_χɘ?АasNɸыƈYȟgЅEpso

ɜgWưΗыƈ_ĸȟZP_ȟʅvÍ̄]ǷĹ]̍ąY@oO 
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�

�§ŀŇ�

ÉϹ_ЀqN͡ȳ˸_ǷĹ\½Å�]oqQʈp>\ĨƬ͏5]ЫirŴяȗϊ?͜ÇesNĝŦ̝̹l˃̍]

ΖusoOɸыƈɴЪÐ]ΖusoĝŦ̝̹` 150 êY9qNή̝̹̃Ъ_ĝŦ̝̹? 36 êNή̝̹̃ZĜł̝

̹_Ъ_ĝŦ̝̹?53êNĜł̝̹Ъ_ĝŦ̝̹?61êZNή̝̹̃paY\BĜł̝̹_̝̹Ͳl̸ʗ̐]Ѓ

ɉguWrcZ?u>rOhoш̓ĭ_ĝŦ̝̹véÊ]̥i?N˺χѡA01ѢNή˔ѡA02ѢNĸȟѡA03ѢZW;

̈\rĨЛ_Ъ_ĝŦ̝̹v˃̍]ЄkrcZ?Y@oOep]ǧȟ 27 ǨǮ>p��Å�goſе˃ŀɏɆ]o

qN13ê_ſеĝŦ̝̹vȿЄgoO 

============================================================================ 

6ш̓ĭ_ĝŦ̝̹ɖ7ή163ê 

ш̓Ġ� A01ZA01: 7êNA02ZA02: 13êNA03ZA03: 10ê 

ш̓Ъ� A01ZA02: 24êNA01ZA03: 29êNA02ZA03: 44êN3�¾Å«ЪéÉ: 23ê 

ſеĝŦ̝ :̹ 13ê 
�  ----------------------------------------------------------------------------------------------------------------------------------- 

6ш̓ĭ_ĝŦ̝̹]Ыir̍Κχɘɖ7ή60ƍ 

ш̓Ġ� A01ZA01: 2ƍNA02ZA02: 4ƍNA03ZA03: 1ƍ 

ш̓Ъ� A01ZA02: 9ƍNA01ZA03: 15ƍNA02ZA03: 16ƍN3�¾Å«Ъ: 7ƍ 

ſеĝŦ̝ :̹ 6ƍ 

============================================================================ 
éÉ_ĝŦ̝̹]oruыƈ͘×ɦˤYыƈĠĝŦ̝̹54ƍNſеĝŦ̝̹6ƍNή60ƍ]ÉrĝŦ̝̹χɘ

?̍ΚesoO150ê_ыƈĠĝŦ̝̹>p54ƍ_χɘ̍ΚZ4ķ϶WɖvNat. Commun., J. Am. Chem. Soc., Angew. 

Chem. Int. Ed.\[]̍ΚY@ocZ`Øȕv`r>]ÉźrȟʅZͱYuWrO˭]К\_`Ncsp_ĝŦ̝

̹_ƖB?ɸыƈYĬkuħîro˸ű_͙ŤN]orl_Y9qN͙ͪĠЃɉ_ȟĺv―̐]̥il_Y9rO

hoſеȐ`ɸыƈ_˭ȇY9qN˯ á?ţPYΖro¯Ơ�§ŀŇ*7:Ƃü+řú,179±*d:Oc_;T

ſе˃ŀɏɆ˸_̔Ⱦ̐ɏɆvŚao6ƍ`Nat. Commun., Proc. Natl. Acad. Sci. U. S. A.\[]̍ΚesuWrO�

éÊ]£{¼{�Z\rĝŦ̝̹vNή̃˸ZĜł˸NĜł˸ЪNſеĝŦ̝̹_щ]͗ãirO 

A02 ĵ�`A03 ŦÈѲΓėȐĨƬ]y�ƊvǆęircZ]oqN΅Ǖ`ôЙ͓˼

ƐY˃ȐŅgėƑβvźȅirʡȐėƑβĶvЩ̍goOcsp_ľϟ˰Ț�

{�³��v̚rcZ`ɜo\ĨƬ_��{Â]КY9r?N˿ő`©}´�̮

Ĩėv˾Wuc_ĨƬ_˭̈\ľϟ˰Ț_˭ȐvΫɥgoѡJ. Am. Chem. Soc. 2017ѢO 

A01zƘ À03ĒlѲĨƬ?йŤircZY©��Â҆y�«�Â¤Å�»ÂѡUCѢ
v̍˹irɜgW˹ϏvʕÝ?̍ΤgoOÈКшƑβĶZ̍ėĨƬ_ˍŤ˘ˋv�

·��guȃpsrž÷Y_iɥ̠\UC ̍ė?Ω˔esNc_µ���

´vćК_˺χή“]oqΫɥgoѡAngew. Chem. Int. Ed. 2015ѢOɸыƈ

YĬkuħîroĜł˸ű2ŧ]or˺χZĸȟ_˺ȕ̐\ĝŦ̝̹?Ƶ

˹gNЩƧ>puM>1ǨYAngew. Chem. Int. Ed.]χɘ̍ΚgoO 

A03¦ĝƬ�êƭ̀ ChandƬ]_LƭѲɡŏ_ſеĝŦ̝̹]oqѪs_�

«�¾vЃ͛goĨƬ�ª¾�«�¾vŤȟgNcs]©¼Å¿ÂvˎĻ

ircZYN¨Å���ƅ_�¢ʚЂ÷_ʚ͈]ȟĺgoѡNat. 

Commun. 2017ѢO\=ɸ̝̹`ſе˃ŀɏɆ˸_˃ŀ]oqChand Ŏ

ƒvȰdWgocZYNat. Commun.d_χɘ̍Κ?Ƶ˹go?NƵ`

PséĴ]͡ȳ˸͚ϔ]oqťʸ�¾Å«_ƙưб˽v{Â�_ưî

]˄ЍgNChand Ŏƒ_̝̹ƶY�³�Å͂_Þ˅vΖrocZ?c

_ſеĝŦ̝̹_ƢʡZ\rocZvɥΰgu=@oWO 
 

C60metal ion
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ƸƯŀŇŖƇ+vĴĮĞƬŻ�+ą�ĠĴ	ŀŇƇ+�ĎĺvĴ=ª3
ƭƬƱTaFp�ƭ�

ыƈ̝̹vΖ;ÉYβĎ͂ѡ̝̹ыƈĠYĝɱirβĎÄΜͬ_ϛęÄЩ̍ÄЇ˾ÄƵљϖɚÄϖɻ_ɂþ\[Ѣ_˃˾˰ʺm̝̹ϔ_

Ŀʅ̐ü˾]sWuΰϹguBpeWѡ͡ȳ˸]=arβĎĝ˾͂d_ř͙_˰ʺvũjOѢO�

LņǌǼɲѡA01Ѣ̀ Nɹ ˾ĨƬ�³¹¿Å�»Â˾ή“ʡ���´vϛęgu̝̹ƶĠYή“vĿ˵̐]ƵΖgN

ʭϫ̛̐ɦЪÄƖźɖ_�³¹¿Å�»ÂmМƬŅưή“]ƙW]˃˾goOcsp`NA02˿őNA02ʱύNA02

ћʠNA02ΑÝNA03̨řZ_ĝŦ̝̹]ƙW]Ǿ̽roO 
LņǌǼɲѡA01Ѣ̀ N�Â¥�Ϛ\[_Πл\ǹ˰_ĨƬ͏vѫD¶�¾YƵе]̔ȾάruʔίirokѫD«

½Â�vǆęgN̽ ÷ʚЂ_Ϋʃ]˃˾goOhoѫD«½Â�Yŏıgo�Â¥�ϚѫD¶�¾`Ny|�½Å�

˃ŀYŔĻͲ]ĨƬ_ǹv÷βgulp;cZ]˾WN̝̹ȟʅv̦î]̍ąirе]l˃˾goѡ͡ȳ˸˃ŀѢO 

LņǌǼɲѡA01ѢZ˿őƛǧѡA02Ѣ̀ NĨƬ͏v�Â¨¹Å�ÉY÷βg\?pɎúY@rĹΧ�¤{�vPs

nsǆęgNĨƬ_Ϋʃ]˾WoOhoc_Μͬ`�Â¨¹Å�ÉYĨƬvɎúirúʖvy|�½Å�˃ŀ_Ŕ

ĻͲ]÷љgulp;cZYN̦îdZ̝̹ȟʅv̍ąirok]ƙW]Ǿ̽roѡ͡ȳ˸˃ŀѢO 
Lʓ˿ɥǴѡA01Ѣ`Nʴ˾«À�¼´Щ̍Zʔε_ok]ĬǨǮ]ή“�Å¤vǆęgNP_ȁϺĻYή“͛ʅ

_Ϋʃ_ok_˼ƐvɗĎgoOcsp_ή“ʡ`Nɸыƈ_˺χЩ̍m͛ʅ_Ϋʃ_ok_Ëşʤ\βĎZgu

̵ĐgNA02˿őZ_ĝŦ̝̹]l˃˾esoOhoɸыƈ_̝̹ϔYк˾goŎƒ̝̹ű`N̝̹ɂʐ_\>Y

_ȸŀǞ�®��¾_˺χЩ̍vÐȉ̐]ЄkoO 

LʄКǺѡA01Ѣ`NĨƬŀĹưή“ŕcQM/MM RWFE-SCFή“vΖ;ok]NĨƬ�³¹¿Å�»Â˾ή“ʡ

vϛęgoOͽ�Â¥�ϚY9rȆ˽ˬƅÀ�«�Â_MD �³¹¿Å�»ÂŕcМƬŅưή“vũjQM/MM 
RWFE-SCFή“_ok]NXeon CPU�¼��ƅή“ʡvϛęgNPsv˾WuƖB_ȟʅvÉEoOhoʱ˘Ȑ�

Â¥�ϚŕcͿǟ͙ͪŅńȾĨƬΠŤ÷_MD�³¹¿Å�»Â_ok]NGPUvɈϬgoή“ʡvϛęgoOс

Ǥ]ћЁ\�Â«½Â�?ΖYrokNƔ̈÷_βήmńȾĨƬΠŤ÷_¶�½Â�]ƙW]Ǿ̽roO 

L˿őƛǧѡA02Ѣ`N9rІǲɦЪ_©}´�̮ɦЪĨΫΓė�®��¾vÇǮ]˔ƴY@rΓėy�«�Â¤

Å�»ÂΜͬvΟúirok]Nc_ʔħŹZguü˾irћβǮˋ÷̼͓ĤŐƅCCDʔħŹvϛęgoOɸΜͬ

`A03ťʸ_ŤȟgoɜgWϠĨƬ³�¾]ńɊesoĨƬ_ėȌ̈́_̝̹\[ĝŦ̝̹]lƙW]Ǿ̽roO 
LʱύʿÒ�A02	`NћβǮ_ɦЪĨΫĝѝ¼²Â�®��¾ή˔vΖ;ok]Nž÷¿Å�ÅN©¼��¹©�

�½�����´NĨėŹNˋ÷̼͓ĤŐƅCCDʔħŹ���´Nė¥¼µ�½��ƑǥŹvϛęgoOȆМ_�

Â¥�Ϛηɚ]sWulћβǮ_�®��¾˔ƴ?şY9qN�Â¥�Ϛ_�{�³��Ω˔]˃˾goOɸΜ

ͬ`NA01ņǌNA03̨řNA03ÐΡZ_ĝŦ̝̹]lƙW]Ǿ̽roO 

LћʠͳѡA02Ѣ̀ N�Â¥�Ϛηɚ_͎ΟvΖ;ok_HPLCΜͬmƙͼ_ƉѕƵљ]Ȋ\�Å��¿Åª\

[vϛęgoOcs]oqN˿ő�¾Å«]ɂþir�Â¥�Ϛηɚ_͎Ο?ƙ@BĻЁgoOep]NɦЪ̕Ы

�Â�¾©��Â�|Â�zÂ�¶�¹Å¾\[vǆęgNÇĨƬɦ͏ī�Å�vћЁřȃirok_Ɗ̒vɗY

oOcs]oqNņǌ�¾Å«Y˺χή“vΖ;ok_ƊZ\rɦ͏ī�Å�_ɦЪĨΫ_ŨÉ?ŽpsoO 

LΑÝʧɥѡA02Ѣ`OPO¿Å�Åľϟ˾ћ§Å´ŰϚYAG¿Å�ÅvϛęguOPO¿Å�ÅZ͙iŤuNNϜƕ

ʽЧşƔ¿Å�Åė_̍˽]˾WuWrOɸΜͬ`ʰ̕]=arʈp>\®«��ZP_Т÷_Ϝƕ�®��¾˔

ƴ]ɱ˾]̵Đgu=qNA01ņǌNA01ěɵZ_ĝŦ̝̹]ƙW]Ǿ̽roO 

L̨ř̫ʟѡA03Ѣ`БïƬɐƔgo�Â¥�Ϛ͎Ο_ok_ʡŹѡ�À²��¼©zÅ���´N½y¾�{´

PCRNнŀ©¿Â�«¿�N�À²��}Â¤Å͂ѢvϛęgNP_͛ʅNĿ˵oWηɚσΟ?ş]\roOc

s]oqA01_ņǌNʄNť˿NA02_ʱύN˿őNĠʠNA03_ъΑN˪ǧZ_ĝŦ̝̹]ƙW]Ǿ̽roO�

LɼʠŲГѡA03Ѣ`ɱʡƖʎНǑΠŤ÷_ŀ̐ȐϚvΫɥirokNʗô˓ŗȌʡvϛęgN˓ǮÿƮȐvΫɥ

ir̝̹]ǁguɱ˾]̵ĐgNA01ćКZ_ĝŦ̝̹]lɱĿĮ˾goO�

LÐΡǉȋѡA03Ѣ`¤¾�ĨƬ̕_̕Ϫ̰ȷŀ_ȆǵąšhYʔħş\ћβǮ̥Ǟϝʊ˩МήvϛęgoOǤ

˓¨¿Âˋ÷_ĨƬЇŀȐ_˺Ϋ?şZ\qNA02ћǏNA02ǘɼpZ_˰Ț※ůЉ̲_˺Ϋ]ЫirĝŦ̝̹

]ƙW]Ǿ̽roOhoNϛęgoĨř˾GPC �¼´]oqNŤȟĨƬ_ɯ͎͘Ο_ћĿ˵Ņ?ЋȟesN̴ P_

ĝŦ̝̹_ok_ηɚɂþ?şZ\roO�
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`ŀŇƇ+vĴĮĞƬƬƱƭƮƬƲƭƮƬƳƭ=¥<�%ƳTaFp�ƭ�

ѡѩѢÑ\ˬŰɥ͖ѡή̝̹̃]=WuϛęgoÑ\ˬŰѡβĎÄĎŰ͂OƵͨƍūɮ_QÑ\ˬŰɥ͖ɮ5ʣ]
ΰϬgol_OѢ]sWuNНѐ_ƙ@Wщ]NʆĠ]Řhr”żYΰϬguBpeWOѢ 

ǨǮ� Űŧ� äʛÄȐ �͂ ɖМ� ōĀѡġѢ� НѐѡġѢ� β (ͬü )˾̝̹ʡЫ�

Ѫѭ� ©Å½~ƔɃϜƕ

ĨėėǮή�

Cary670FT-IR 1 11,997,300 11,997,300 ŧŝǏǚʖƙư 

� � ʴ˾ĨƬ�³¹¿

Å�»Â˾ή“ʡ

��� �́ Çǳ�

FUJITSU PRIMERGY 1 9,996,000 9,996,000 ʁßƙư⇒ʁßǚʖ

ƙư 

� � �À²��¼©z

Å��� �́

BIO-RAD NGC Quest 10 1 8,400,000 8,400,000 ŧŝǏǚʖƙư 

� � ћβǮ̥Ǟϝʊ˩

Мή�

HITACHI DSC7000X 1 7,948,500 7,948,500 ˬϚÄɻɚ̝̹ʡʚ 

� � ¼��ƅ�Å¤Å� UNI-XS-E5N1U(HDDx2Šʚ

ȟѢ 
10 748,160 7,481,600 ʁņƙư 

� � қҡҋҒҊқ҉җҢҒғҒғҖҟ� ˆʂҝҗҙҐғÆΟ 1 6,332,130 6,332,130 ƙЭƙư 

� � {µÅ�y�¼{

�Å�

ImageQuant LAS4000 1 5,460,000 5,460,000 ŧŝǏǚʖƙư 

ѪѮ� ŋÉ©Å���ÐƝ

ƵљŠѡĝ˾Ѣ�

ѡʍѢ�¾�ÂΟ 
TQ-600-2-3615T 

1 3,581,005 3,581,005 ʁßǚʖƙư 

� � ɦЪ̕ЫҒҥҐҦңқ҉җ

ҥҏҎҥҖ҇ҥҐҦҠҒҦҊҌң

Çǳ�

�  1 2,224,800 2,224,800 ʁņƙư 

Ѫѯ� .�̔Ⱦľϟћ~¡

¾�Å©}´�̮

¿Å�Å�

PHAROS-SP/R1 1 23,998,140 23,998,140 ˺Ņư̝̹ȣ 

� � ʎ̡ʰĝѝΜͬ˾

Ĩėήѡĝ˾Ѣ�

JEOL RESONANCEΟ 
JNM-ECZ400S 

1 7,495,200 7,495,200 ʁßǚʖƙư 

� �

�

�

�

²�©z¾�İȄ

˾н �̟

ŋÉ©Å��Ĩʃ

ʡŹ˾ÐƝƵљŠ

ѡĝ˾Ѣ�

н˖Ç÷ƅ� ҐҦҢҌ

ҥҤҌґҦҌ�

͋ſExtrel CMȘΟ 19mmҞғ

қ҇ңҔ˾RF/D 
ѡʍѢ�¾�ÂΟ 
TQ-600-2-3615T 
 
͋ſғҜҧҐҗҡқ҇ҒҦҋҐғΟ�

Millennia eV 5MP-W 

1 
 
1 
 
 
1 

5,673,240 
 

3,432,108 
 
 

2,970,108 
 

5,673,240 
 

3,432,108 
 
 

2,970,108 
 

ʁßǚʖƙư 
 
ʁßǚʖƙư 
 
 
ƙЭƙư 

ѪѰ� ћħĹҚҧңғ ��(�.,

ҤҌґҦҌ�

͋ſғҜҧҐҗҡ҆қ҇ҒҦҋҐғΟ�

Ascend 40HM-W 
1 11,995,776 11,995,776 ƙЭƙư 

� � ћħĹ2�{��

¥¾��)-¿Å��

Å� �ǳ�

͋ſContinuum ̦Ο� Surelite�
I I-20å 

1 5,501,520 5,501,520 ʁßǚʖƙư 

� � ʎ̡ʰĝѝΜͬ˾

���¾�Å��

¹ÅÂ«ÀÅª

ѡĝ˾Ѣ�

ŋÉ��Å¾©Å

��

ʍǳî̦ JEOL RESONANCE
Ο 
 
 
�¾�ÂΟ TQ-600-2-3015T 

1 
 
 
 
1 

4,989,600 
 
 
 

3,284,296 

4,989,600 
 
 
 

3,284,296 

ʁßǚʖƙư 
 
 
 
ʁßǚʖƙư 

Ѫѱ� ͿŀʽЧşƔ01)� ͋ſғҜҧҐҗҡ҆қ҇ҒҦҋҐғΟ�

TOPAS-800-PSMѥW 
1 8,804,592 8,804,592 ƙЭƙư 

� � Ϝƕ010¿Å�Å

��� �́

͋ſLaser Vision̦Ο 1 6,572,000 6,572,000 ʁßǚʖƙư 
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ѡѪѢή̝̹̃]=arɏħ_;TNɟϔNáêϔÄωНNP_å_Ñ\l_]sWuNǨǮdZNϔ̓ĭ]NНѐ_

ƙ@Wщ]üϿNНѐN̝̹ÉȊ\˺̀͂vğ÷̐]ΰϹguBpeWO 

6ǧȟ25ǨǮ7 
ѳɟϔѴ� ·ȤͶȟNĝŦ̝̹N̝̹ȟʅ̍Κŕcϋχ_ok]Ȋ 
Ä·Ȥˈƕ˄Ѝѡ11ŧ˄ЍN˄ЍĖѲyµ½�Ä�Å��¼½yåѢ� 3,325,947ġ 
Äыƈ́2źĚ÷Ťƺîϋѡ2ʻ3ɡ� ˙ϕ̗ЧˆǡѢȰȀψ˛ͲÄ̝̹ŌĹͲ͂ɟϔ� 1,425,540ġ�  
Äыƈ́1źĜЩ�Â±�|´ѡʁßÄ˿̂ѢζĀƨűÄưΗσʊƳÄ̝̹ŌĹͲ͂ɟϔ� 691,030ġ 
ÄTSRC-WSQProtein Dynamics5]ŔĻѡʁß ��Telluride/CO/USA _ÞЀϔNɡǸƺʻϔѢ614,960ġ 
ѳáêϔÄωНѴ� ή̝̹̃ЅΖÄ̝̹ɏɆ_ok]Ȋ 
Äή̝̹̃ςяĚ÷YŎƒ̝̹ű3ŧк �˾ 5,321,918ġ�  
Äή̝̹̃ςяĚ÷Y̝̹ɏɆűÄΞõű7ŧvк �˾ 6,515,361ġ 
ѳP_åѴ 
Ä̝̹йî±��ÅÄɢй_ŏıè� 951,722ġ� �Â±�|´_ǫƍÄ̝̹ȟʅ̍ą_ok]Ȋ 
Äχɘ�Å«Ây���̎Уɚ2ê� 437,764ġ� ̝̹ȟʅ̍ą_ok]Ȋ 
ÄʡŹĆ˺ϔ �˾ 325,395ġ� ɠƮʡŹ_ɱĿ˃˾_ok]Ȋ 

6ǧȟ26ǨǮ7 
ѳɟϔѴ� ·ȤͶȟNĝŦ̝̹N̝̹ȟʅ̍Κŕcϋχ_ok]Ȋ 
Ä·Ȥˈƕ˄Ѝɟϔѡ11ŧ˄ЍN˄ЍĖѲyµ½�Ä�¹Å�Å¼Â�åѢ� 4,065,360ġ 
Äыƈ́3źĚ÷Ťƺîϋѡ2ʻ3ɡ� Ǔʑ̗ņɽǡѢ̝̹ŌĹͲ͂ɟϔ� 1,726,952ġ 
ÄICORS2014]ŔĻѡƙЭ ��җҦҍҕ•ҍ҈ҌҘ_ÞЀϔNɡǸƺʻϔѢ2ŧ� 1,041,960ġ 
ѳáêϔÄωНѴ ή̝̹̃ЅΖÄ̝̹ɏɆ_ok]Ȋ 
Äή̝̹̃ςяĚ÷YŎƒ̝̹ű11ŧк �˾ 29,431,831ġ�  
Äή̝̹̃ςяĚ÷Y̝̹ɏɆűÄΞõű7ŧvк �˾ 10,303,264ġ 
ѳP_åѴ 
Ä��Â�©x{y¿Å�ÅĆ˺ϔ �˾ 6,372,000ġ ɠƮʡŹ_ɱĿ˃˾_ok]Ȋ 
Ä̝̹йîɢй_ŏıè� 1,456,380ġ ̝̹ȟʅ̍ą_ok]Ȋ 
Ä̝̹˾ή“ʡĮ˾ϑȮН� 1,024,000ġ� ĨƬ�³¹¿Å�»Âή“Ƶɞ_ok]Ȋ 

6ǧȟ27ǨǮ7 
ѳɟϔѴ� ·ȤͶȟNĝŦ̝̹N̝̹ȟʅ̍Κŕcϋχ_ok]Ȋ 
Ä·Ȥˈƕ˄Ѝɟϔѡ13ŧ˄ЍN˄ЍĖѲyµ½�Ä{Â�Ä{�½yåѢ� 4,132,673ġ 
Äыƈ́3źĜЩ�Â±�|´ѡ3ɡЪ� ʁßЕʵʁŇѢƕſáζĀƨűȰdWɟϔ 
ѡyµ½�oq2ŧNΈſÄ{Â�oqţ1ŧNή4ŧȰdWѢ2,257,352ġ 
Äыƈ́4źĚ÷Ťƺîϋѡ2ʻ3ɡ ̪Ǖ̗ņÕǙǡѢ̝̹ŌĹͲ͂ɟϔ� 1,101,457ġ 
ѳáêϔÄωНѴ� ή̝̹̃ЅΖÄ̝̹ɏɆ_ok]Ȋ 
Äή̝̹̃ςяĚ÷YŎƒ̝̹ű7ŧк �˾ 30,801,250ġ�  
Äή̝̹̃ςяĚ÷Y̝̹ɏɆűÄΞõű12ŧvк �˾ 11,726,518ġ 
ѳP_åѴ 
Ä̝̹йîɢй͂_ŏıè� 1,989,684ġ� ̝̹ȟʅ̍ą_ok]Ȋ 
Ä¿Å�Å���´½Å�ϔ �˾ 926,640ġ� ˘ƪĨƬμϊ͏_ʚЂZ�{�³���_Ϋɥ]Ȋ 
ÄʡŹĆ˺ϔ �˾ 2êή� 649,123ġ� ɠƮʡŹ_ɱĿ˃˾_ok]Ȋ 

6ǧȟ28ǨǮ7 
ѳɟϔѴ� ·ȤͶȟNĝŦ̝̹N̝̹ȟʅ̍Κŕcϋχ_ok]Ȋ 
Ä·Ȥˈƕ˄Ѝɟϔѡ12ŧ˄ЍN˄ЍĖѲyµ½�Ä�{�Ä{Â�åѢ� 4,063,049ġ 
Äыƈ́5źĚ÷Ťƺîϋѡ3ɡЪ� ɜ˝̗ŉɡ̂ǡѢ̝̹ŌĹͲ͂ɟϔ� 2,904,959ġ 
Äſеîϋ IBBI2016]3ŧŔĻѡʞ  ̂ - ����©�Å�_ÞЀϔNɡǸƺʻϔѢ� 1,280,783ġ 
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ѳáêϔÄωНѴ� ή̝̹̃ЅΖÄ̝̹ɏɆ_ok]Ȋ 
Äή̝̹̃ςяĚ÷YŎƒ̝̹ű8ŧк �˾ 35,729,349ġ�  
Äή̝̹̃ςяĚ÷Y̝̹ɏɆűÄΞõű6ŧvк �˾ 7,418,697ġ 
ѳP_åѴ 
ÄʡŹĆ˺ϔ �˾ 2êή� 1,136,160ġ� ɠƮʡŹ_ɱĿ˃˾_ok]Ȋ 
Ä¿Å�Å���´½Å�ϔ �˾ 926,640ġ� ˘ƪĨƬμϊ͏_ʚЂZ�{�³���_Ϋɥ]Ȋ 
Ä̝̹ȟʅƍūɮŏıè� 853,740ġ� ̝̹ȟʅ̍ą_ok]Ȋ 
Ä̝̹йîɢйŏıè� 850,824ġ� ̝̹ȟʅ̍ą_ok]Ȋ 

6ǧȟ29ǨǮ7 
ѳɟϔѴ� ·ȤͶȟNĝŦ̝̹N̝̹ȟʅ̍Κŕcϋχ_ok]Ȋ 
Ä·Ȥˈƕ˄Ѝɟϔѡ7ŧ˄ЍN˄ЍĖѲyµ½�Ä�{�åѢ� 2,574,365ġ 
ÄſеĝŦ̝̹_ok_ƕſá̝̹ͲȰdWɟϔѡ{Â�ÄΈſÄ�{�oq6ŧȰdWNÞЀϔÄɡǸƺʻϔѢ 
 � 2,221,927ġ 
Äыƈ́5źĜЩ�Â±�|´ѡ3ɡЪ� ņˈЊɹǦǡѢ 
� ƕſáζĀƨűȰdWɟϔѡyµ½�oq2ŧNΈſÄ{Â�oqţ1ŧNή4ŧѢ� 2,218,682ġ 
Äыƈ́5źĜЩ�Â±�|´ѡ3ɡЪ� ņˈЊɹǦǡѢ 
� ɡɸáζĀƨűÄưΗσʊƳÄ͡ȳ˸µÂ¤ÅÄ̝̹ŌĹͲ͂ɟϔ� 1,608,321ġ 
ÄſеĝŦ̝̹_ok_ˈƕ˄Ѝɟϔѡ3ŧ˄ЍN˄ЍĖѲyµ½�ÄфſÄ{�½yѢ� 1,156,100ġ 
 ѳáêϔÄωНѴ 
Äή̝̹̃ςяĚ÷YŎƒ̝̹ű8ŧк �˾ 37,154,670ġ�  
Äή̝̹̃ςяĚ÷Y̝̹ɏɆűÄΞõű7ŧvк �˾ 8,841,614ġ 
ѳP_åѴ 
Ä̝̹˾ή“ʡŹĮ˾ɚ� 2,464,000ġ 
Äыƈ́5źĜЩ�Â±�|´ѡņˈЊɹǦǡѢîƎϔ� 1,424,280ġ 
ÄʡŹĆ˺ϔ �˾ 6êή� 1,368,414ġ� ɠƮʡŹ_ɱĿ˃˾_ok]Ȋ 
�

 
ѡѫѢɯ͘ǨǮѡǧȟѪѱǨǮѢ_̝̹ϔ_ͫϡgvΖroή̝̹̃?9rƎŤ`NP_ĠƹvΰϹguBpeWO 
A03ɼʠѲƵљ]ü˾guWoѽͣʚЂΫʃΜͬ]Ë˔_ɒж?˽hookNǸΜͬ_Ć˺Äσɗ?ȊZ\qN

Ʋ×ɦɴv6ÃɰǲЧgoOc_okNˬŰϔ4,000,000ġNɟϔ1,000,000ġ_Ťή5,000,000ġvͫqϡgoO 
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ƹƯÔžº®�ƙ�-ƞƏº®�ƙ.+ƆįÐƬƱTaFp�ƭ�

̝̹ыƈ_̝̹ȟʅ?NǸιưŴĨЛmЫЃĨЛ]ÌYo{Â¥��mʽŕĿʅ\[]sWuΰϹguBpeWO�

Ǹιыƈ_̝̹_̍ǐ`ŅưĨЛv`hkNˬϚ̭ư]ЫЃirˬ˺ưÄή“̭ưÄ˽ˬ̭ưÄṋ̌ư\[ǫW

̝̹ыƈ_̍ǐ]ƙ@Bϒ˳goO 

ſĠ]=Wu`NɡɸŅưî?ÐЧɴ�Å²ZguQΠл͏

_ok_ĨƬ̭ư5vřqÉENΠл͏_ɸϚ]ϸrưΗʱ˗

_ŨÉÄǷŅ_ȊȐ?ǷBμϊesuWo?Nɸыƈ_Ñ

µÂ¤Å`c_ÐЧɴ�Å²_ÑǾZ\qɡɸŅưîǨî_

Ė―|���Â�˃ŀmÐЧɴ�Å²�Â±�|´]=Wu

Ðȉ̐\ǾķvʅogNcsp_ưΗ˃ȐŅ«À�¼´vȟĺ

]ǆWoOɡɸ˽ˬˬ˺ưîǨîY`Nǧȟ26Ǩ 2҃9Ǩ_4

ǨЪ]uoruɸыƈµÂ¤Å?�Å��{�ÅZgu�Â

±�|´v͙ͪgNɸыƈYȃpso̝̹ȟʅv̍ąirZZ

l]Nc_ɜgW̝̹ςя]sWuϋχgoOhoNɡɸΒ̏

Ϛ̭ưîǨî]=WulNǧȟ29Ǩ]ÁÅ��»�«vЩď

gNĨƬ̭ưZ˽Ṷ̊ưvs\Cǫ”ż\ϋχvΖroOep

]NɡɸΐưîNћĨƬưî\[]=Wul̸ʗ̐]�Â±�

|´ЩďvΖWNʛP\ЫāirĨЛ_ſĠưî_˃ȐŅ]ƙ

@BƻÌgoO 

� ſе̐]`Nǧȟ27Ǩ12ɰ]yµ½�ŤΕſ£Á{]=Wu˼ƛǧˀſеŅưîϋѡPacifichem2015Ѣ?Щďe

so?Nɸыƈ_ή̃˸ű?5s_�Â±�|´v�Å��{�goOcsp_�Â±�|´Y`Nɸыƈ_Ðȉ

̝̹ςяY9rˋ÷̄т_Ƶљ=oc˺χ̝̹N˽÷ĨƬʡʒ_ŅưZ�{�³��N¿��Å¾�Â¥�Ϛ_Ņ

ưZȌ˾NŅư{µÅ�Â�]Ыirɦ̺ЪĨΫȨΗ_©ÀÂ�zyNĨƬЪ̕Üú˾=ocĨƬ�¼��Å�{

�³��_Ĩėư̝̹̐_Єǐ]sWuNÍ̄ţſ_̝̹ͲZίχvͫqǫEoOÑµÂ¤Å`iY]ſе̐]

ћWζĀvŚauWo?NPsp?��¾vÇ]g

oŀ@vϟcicZYNɜgW˟˅vÍ̄]ŨauȠ

?ſ>p̍ąircZ?Y@oOɸыƈ_͡ȳ˸µÂ

¤Å?���~�z�ÅZ\roħ˫goΈſ˷̽

ŅưîλPhysical Chemistry Chemical Physics ˭йš_

ȟĺ?PsvƦƵ]ˬοruWrOɸыƈ]oqNf

Zw[ɶЩȯY9roƙ@WĠДͿ̀ǮvĮ˾gu

ћWʡv̍˹guWrΠлĨƬ͏vĨƬ̭ư̐]

ΫɥgNPs]ƊtWuɜgWʡvĸȟirNɜg

WưΗ̝̹_˟˅vſе̐]˽iħicZ?Y@oO 

� Qʈp>\ĨƬ͏5̝ ̹YȿЄeso˺χZƵљ_

Ōơ̝̹̐]oruȃpso̐̚Ɗ̒`NưΗĨЛ_i\pMĸΐNňưvũkoȌ˾ĨЛ]ǁgulʽŕĿʅv

lopiOýYaNA01ņǌ?Щ̍go���Â��³¹¿Å�»Â_Ȥʼ`N�Â¥�ϚΠŤ÷ʚЂ_Ø˔mƱ

ƴȐ_oqWζĀvş]irOA02ΑÝ?Τħgo¿�«�Å_ĨƬμϊДó®«��paYĨƬμϊvƵ˹

gȃrZW;̚Τ`Nĸΐ_ϴЁ��½Å�Â�]ɜo\şȐvȯBl_Y9rOA03΅Ǖ?Щ̍go̍ėȐ«

ÀÅªĨƬ`NP_˼ƐȌ̈́v˾WuP_hhĸΐ̝̹]Į˾Y@rOhoA03̨ř?ĸȟgoėјŀK+Ϯϼ

�Â¥�Ϛ`ͻʡΫɥ]ɴȀesrėБïư_�Å¾ZguÍ̄̐]ʾ̓vйkuWrf>NėјŀCs+Ϯϼ�

Â¥�Ϛ`ɑǄȐŦó÷vźŘirɜo\ő˺ZguĮ˾esrşȐ?9rO 

� éÉ_o;]Nɸыƈ`ǸιưŴĨЛZP_ЫЃыƈ]ƙ@\ʽŕĿʅZ{Â¥��vlopgoO 

  

́11źÁÅ��»�«Q˽÷ĨƬ_ʡvİ

Ȅirʈp>e5ѡНʸƙưΪЪ�·Â¥�N

ǧȟ27 Ǩ9 ɰ14ɡ) 
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 �ƯŀŇŹķ*�ķ�!ŨçŀŇŠ+äƛ+ĮĞƬƱTaFp�ƭ�

̝̹ыƈĠY_·Ȥ̝̹ͲͶȟ_ř͙ŕcŔ̃go·Ȥ̝̹Ͳѡ,Ѣ_̝̹͘×ȁ_ŀŨ͂vΰϹguBpeWO�

,̝̹èΚͲÄ̝̹ĨȮͲÄЃɉ̝̹ͲÄ̝̹ŌĹͲZguŔ̃go·Ȥ̝̹ͲvȵghiO�

ɸыƈY`̝̹_ȿЄZŦɦ]ʥÍè_̝̹vɏYr·Ȥ_áɻͶȟ]ƙW]ĹvęsNéÊ_˃ŀvΖroO 

ƬƱƭŨçŀŇŠ+ģ´ġƓƺȠ?ſ_ǅʀ_̭ưÄȨΗ_ok]`ſе̐\βΧvlroʥÍèvȮ;·Ȥ̝

̹ͲvͶȟircZ?ȊъY9rOPcYNɸɜưΗыƈ̝̹ЩƧ_ĬǨǮ>p͡ȳ˸͚ϔv˾WuQƙưб˽Ä

·Ȥ̝̹Ͳ_ˈƕ̝̹йîŔĻɏɆ5vƵΖgoOc_ɏɆ˃ŀY`Ě˸űoqȿΏvłqN͡ȳ˸_ƿʊ]o

ru˄ЍͲvʷƴgoO˄Ѝ_е]`ſеưî͂d_ħǣpaY\BNP_ʡî]϶з_̝̹ƶvαŴgN�³

�Å̍ΚvΖ;\[̸ʗ̐\̝̹Þ˅vǷBȿƣgoOɏɆvŚao·

Ȥ̝̹Ͳ`ыƈ�¹Å�¿�Å]ˈƕ˄Ѝ_ƍūvΖ;cZvͯŁæa

oOǧȟ27ǨǮ]ĸβeso̭̝ϔQſе˃ŀɏɆ˸5_ϢɢvNȠP

_ыƈY`iY]ǧȟ25ǨǮ>pĖјauƵΖguWo_Y9rOſе

˃ŀɏɆ˸_βͬȁ`Psv͟͞gN·Ȥ̝̹Ͳѡƙưб˽NŎƒ̝̹

űNļɓѢ_ˈƕ˄ЍvɏɆgoOP_͛ʅN̝̹ɴЪ_ 5 Ǩ_Ъ]ή

54 ŧѡƙưб˽ 32, Ŏƒ̝̹ű 16, ļɓ 6ѢvфſNÐſN{Â�N�

Å��¼½yN�¹Å�Å¼Â�N{�½�N©¼Â�N�¼Â�N

¾�ÅN�{�N�}�N�®{ÂNyµ½�ŤΕſNy¾�Â�Â\

[Í̄ţſ]˄ЍgoOc_˃ŀ_ȟĺ`ыƈ�¹Å�¿�Å]ƍūe

so·Ȥ̝̹Ͳ_˃@˃@ZgoƩ>pŉĨ];>?W̚rcZ?Y@

rO·Ȥ̝̹Ͳ`Nſеîϋħǣ]еguN[c_̝̹ƶvαŴgN[

_o;\Þ˅vΖ;>NdBͿ˦]ͱYro;]\ru=qNcs?ɯ

ƙ_ȟʅZέYrY9t;O 

ƬƲƭŨç^aCEZJS+Ɯ�ƺɸыƈY`˭ƴ_θя_йÐίχvΖ;ok]10 3҃0áΥʝ_ÁÅ��»�

«_ЩďvΖro?NP_;T_ʬǨ 1 źv·Ȥ̝̹Ͳ?ì̃ÄЇŷir·ȤÁÅ��»�«ZgN·Ȥ̝̹Ͳ

?ЧWψ˛vΖWNȈǬgoίχ]oruÜW]ĩ̢˻̣irƎZgoO 

ƬƳƭEN?)ŀŇŠ'+R[_C&ÚÏ�!ź

ƂƺĚ÷ΖÚY9rĜЩ�Â±�|´ZĚ÷Ťƺ

îϋ]ƙưб˽mŎƒ̝̹ű\[·Ȥ̝̹Ͳ?Ŕ

ĻircZvǷBĂgN̸ʗ̐]±��Å̍Κv

Ζ;o;]ŃkoO˭]�Â�µ]\ruʻhq

?aYΖ;Ě÷Ťƺîϋ]=Wu`Ɨ]±��Å

̍ΚɦЪvβƴgNˌƗhY��yÄÐƌ_̝̹

ͲZƼY©¼Â�\ϋχvŉĨΖYro;]g

oOcsvƵΖirok]͡ȳ˸>p·Ȥ̝̹Ͳ

ŔĻ_ok_ɟϔvɆļgoO 

� csp_ɝͅ]oruɸɜưΗыƈ̝̹_5Ǩ

Ъ]·Ȥ̝̹Ͳ`ƙ@BȟЧgoOcs`Nɡɸ

ŅưîЄʨϘNĨƬ̭ưîƣľϘvƧkZir

130êvϠYrϘ_ŚϘmNή73ŧ]Ér·Ȥ̝

̹Ͳ?ɓȻNĥɓȻNļɓ\[]ɤЄÄǊʹgo

cZ]―̐]ΚsuWrO 

�

  

Ćƒ2 Ǩ˽_ˈƕ˄ЍNAdvanced 

Matrials & Nanotechnology - 7 

ѡ�¹Å�Å¼Â�N¡¾�ÂN

ǧȟ27 Ǩ2 ɰ7 ɡ-13 ɡ) 

́ 12 źÁÅ��»�« International Workshop "Theory, 

Measurement and Creation of Porphyrinoid Compounds as 
Soft Molecular Systems", ѡˬϚÄɻɚ̝̹ʡʚN 

sBaǡNǧȟ27 Ǩ10 ɰ1 ɡѢ 
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  ƯřìİŽwŠ*7:ŽwƬƲTaFp�ƭ�

͡ȳ˸ζĀͲ]orζĀ÷İm̝̹ыƈ]ǁirζĀ�µÂ�vΰϹguBpeWO�

ƬƱƭŽwt��

� ͡ȳ˸]ſĠζĀƨű3ŧNſеζĀƨű4ŧ>p\rζĀ�¾Å«vβͬgNc_ζĀ�¾Å«?ыƈĚ_

̝̹]ЫguÍ̄̐\ŀŨvlũkoζĀmɂέvΖroO͡ȳ˸ƵΖ�¾Å«`NcsvŚauĚ÷_̝̹ɝО

vͅƴgN̝̹vȿЄirok_ɏɆ˃ŀvΖroOéÊ]ſĠζĀƨűZſеζĀƨű_ζĀ�µÂ�vΰiO�
�

ƬƲƭ¯�Žw¸*7:ŽwDX_K�

�Ë�ŃcƬŤĪńºŀŇĘĕ`�¹ńºŀŇæ`¨ſùï	řŀµ`¨ſùï	�ÑļňµƟĳ¬`ĭqùïƭ�

� сǤ]¿¾_ћWĨƬ̭ư_̝̹vguWrO˿őèΚ`ыƈvúroȗŽvθgo?NȗŽNʚȕvBĨ

>ro;]πɥgo͛ʅNĚ˸ű?PsvƵΖgNȟĺ]ǆWuWrOc_ɜưΗыƈ`·WávŉĨ]ͶuuW

rˤYlȟĺguWrOƊ̝̹̒Zgul¿¾?ћWY9t;?NƊ̝̹̒Y`Y@\WĝŦ̝̹vƖBƵΖg

uWrˤ`ћBζĀY@rOc;έrořq͙i?ɜo\ĨƬ̭ưvúrcZ`hT?W\WOcs`¡��ÁÅ

�Ys\?roQ¤Å�·¾\̝̹ȣ5]϶BNћBζĀgoWOĨƬ̭ưZW;{µÅ�vŤȟ͏_̝̹Ͳv˔

ƴÄ˺χ_̝̹Ͳ]ũkrcZY̍ǐ̐]ƔYuWruWrZȎ;OQʈp>e5ZW;ư˺vúrcZlКp

?NPséÉ]ưŴĨЛvǫEuWrNZW;ˤYlћBζĀguWrOy|�½Å�YÇ_á]ĨƬ_ʈp>

eZʡv͛csau÷љeNocZ`ζĀY@rOƤȐ_y|�½Å�?Ϳ˦̍˽̐]ħu@ocZ`N̦îd

_{Â¥��ZguКY9rOƤȐ̝̹Ͳ?˺͏]ЄjƤȐvƑmP;ZguΖ\ro˃ŀ`Ç]Ũaulu
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ƬƳƭ¯ƠŽw¸*7:ŽwDX_KƬInterntional Advisory Board, IAB+ĄŔŽwă�8+èŒƭ�

¸ě¨ƬæÆƭM. Sheves (Professor, Weizmann Institute of Science, Israel), J. E. Straub (Professor, Boston University, 

USA), S. R. Meech (Professor, University of East Anglia, UK), P. M. Champion (Professor, Northeastern University, USA) 
�

  All IAB members participated in the associated international symposium held on June 26-28 and were greatly impressed by the 

productivity and scope of the research presented, as well as by the full range of scientific work, collaboration, and outreach 

conducted during the project. 
  The number of papers published by the SMS group in high-impact journals was truly impressive, with approximately 115 

papers appearing in journals having an impact factor of ~10 or higher. Nearly 700 papers have been published in total, and over 
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350 invited talks at international meetings were delivered by members of the collaboration. The group also organized five major 

9ternational symposia and is in the process of editing a special issue for the prestigious international journal Physical Chemistry 

Chemical Physics (PCCP), published by the Royal Society of Chemistry (RSC), entitled “Complex Molecular Systems: 

Supramolecules, Biomolecules and Interfaces.”  

  Importantly, this KAKENHI grant has “seeded” 145 new collaborations, resulting in numerous joint publications. The IAB also 

noted a particularly strong record of prizes awarded to both the leaders and the participants within this research collaboration. 
  In the following, we outline specific new scientific directions that have been pioneered and highlight some of the new scientific 

concepts that have evolved as a direct result of this project. 

 Ěu_ſеζĀƨű`6ɰ26ɡ-28ɡ(2017)]Ζusoſе�Â±�|´]ŔĻgN̍ Κeso̝̹_˃̍eZ�

�Å«NÏc]P_̝̹_ǫ?qNĝŦ̝̹Ny|�½Å�]ǷBβПvŚaoO 

 c_ыƈ>p£{{Â¥���·Å�¾]ħ˫esoχɘ_ɖ`hegBŏϏ̐Y9qN115ƍ_χɘ?{Â¥�

�©x��Å10éÉ_лλ]ɀϬesuWrOĚχɘɖ`700ƍ϶B]ÉqNſеîϋY350êéÉ_ȰȀψ˛v

guWrѡʾѲɖ`Ěu2017Ǩ6ɰɦˤ_l_ѢOc_�¾Å«`5ê_Ñ\ſеîϋvÑďgNhoΈſ˷̽

ŅưîλPhys. Chem. Chem. Phys.]˭йšvħ˫go;ZguWrѡʾѲ2018Ǩ1ɰ30ɡħ˫ѢO 

� К\cZ]Nc_̭̝ϔ̝̹`145_ɜo\ĝŦ̝̹_̴Z\qƖB_ĝΎχɘvħ˫guWrOɸƨűî`

c_ĝŦ̝̹]oqыƈ_½Å�Åm˸ű?ʗkuƖB_ϘvŚϘguWrcZlέŕgoWO 

� éÊNc_«À�}��?úqħgoɜo\̝̹_ɝŨZɜo\ʘȍvϹerO 

New Concepts and Outstanding AchievementsƬþĔÞ'~��!äĎƭ 
1) Structural and Dynamic Encapsulation: ѡŀ̐ńɊѢ 

2) Dual Ensemble Protein Folding: ѡ2ʥĔΓėǂŮ̕ЫĨė]or2˰Țƅ�Â¥�ϚȪs̉iY_ʚЂËƄÇȐѢ 

3) Functional Compactness in Biomolecules and Soft Molecular Crystals: ѡʡ̳̐ƼȐѢ 

4) Discovery and Engineering of Cationic Protein Pumps ѡв{�Â±Â«_̍ΤZĸȟѢ 

5) Functional Conversion of Ion Pumps ѡ�Â¥�Ϛ_ʡϪɃNʾѲcs`ɸƍūɮ]9rNЄŅZ̕ЫirQʡ 

� ϪɃ_сǁ̯Ȑ5vȵiOѢ 
6) Decoding Molecular Softness ѡĨƬμϊʡ]=arĨƬ_ʈp>e_ǾķѢ 

7) Innovative Probes of Molecular InterfacesѡĨƬ̄т_уɜ̐ή˔ʼѢ 

Conclusions 

The research accomplishments resulting from this KAKENHI grant were truly outstanding.  The breadth of topics explored 

through the large number of new collaborations greatly exceeded the high expectations of the IAB. The depth of scientific research 

and the significant new concepts developed as a result of this project 
establish Japan as a world leader in the pioneering area of Soft Molecular 

Systems. The IAB commends MEXT for its support of the fundamental 

research that has been explored within this project. We enthusiastically 

recommend that future extensions of the research developed in this 

innovative project be supported.   
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