
2P088           ������������� �� �� �� � TTF����� �� �� �� � ����				
 �
 �
 �
 � � 
 � � �� 
 � � �� 
 � � �� 
 � � �  
(
������� 1 � JST,CREST2) �
	���� 1 
������ 1 
���������� 1 
  ������� 1,  "!�#"$ 1, %'&�(�) 1, 2 

 

[ *"+*"+*"+*"+ ] ,�- �/.10�243�576�8:9<;>= - �"?A@
B�C"DE5GF�H�IJAK ;>L'M�N�O�PEQ�R'S7FUT�VXWZY K>[�\X]�^`_�a�b"c�d 8
e
fEg�h - �G8�i4j:k�lnm�WUo _�pAKrqGs .>0'tEuGv�w�Cyx�2z

TTF { F}| ]~J�K e f�g�h - �7���E�����G���7� K7�������8}���G��97����� p C�2���F}�4� JAK
��� e f���� 8���?�P -� ]�^`_ e���M�  K¡q£¢ 8E9�;Z= TTF
]�a4b"c 8rT�VG��¤ p�_ N

¥�¦�§©¨ 8
ª"«�k
¬ � o _ �X�ZN�­�L�® TTF
]>s .�0�¯�u�@�°

@'3�±�6�2 z TCNQ { 8
²�³4´�µ'¶ � k�N>·E0'¸r�4�G��9 K ?G@¹ D"º�M a ²�»G¼"FUT�V J�K�¢�] ��9G� a�½"¾ = � ²�¿AF
À7L
K�¢�] k
Á�Â©W~o _�p7K 1) q�Ã�Ä"Å M�� Fig.1 8E9�;Z= Au(111)c 8'Æ4B�w78 Au37 Ç 0r5"6
P�� TTF 1 N�t�È�P�w�É�Ê4|78�Ë p�� TTF Ì ��� 2 F
i�jÍW�Y��Î�Ï F`Ð�Ñ ^ N  1 �G9UÒ 2 8 Au(111)

b"c�d 8�i�j78�Ó�µ7�
¤ p�_ - �4Ô�Õ�Ö���97�Ø×�Ù^`�
q
 

S

S

S

S

 1   S

S

S

S CH2S-

CH2S-
2 

 
 [ Ú4ÛÚ4ÛÚ4ÛÚ4ÛnÜÜÜÜ1Ý�ÞÝ�ÞÝ�ÞÝ�Þ ] TTF 1

]
Au37 Ç 0�5�6
P��
¤ p�_ N HF ÖE�"97��Ñ4ßGF`àGá � z

Table 1 { q i
jâ�ã w:ä�P Ead
��å�æ�8 \ ��9�á _ Ñ�ß ^`�
q  

))111(/())111(()( AuTTFEAuETTFEEad −+=  
¢�¢ M�N E(TTF) � TTF , � N E(Au(111))� Au37 Ç 0�5:64PEN E(TTF/Au(111)) �

TTF - �"k Au37 Ç 0r5�6
P"8 (111)
c �

i�j ^`� ���E8 â�ã wGä�P7F b�J4q i�j
Î�Ï Frç ��K
��� ���'N S 8 Basis Set �
diffuse è}é F¡ê ��K¡ë�ì k� �á �
qUí�� N
Au � LANL2MB F<îïá �yð VñN
LANL1MB F}� p���ð V�97��òri
j â�ãw�ä�P"k'óXW p�ô�] =Í�~N S-Au ¼�8'õö ò¡÷ ¨ =�á �
qE¢ oXø¡8��4ù:��N
i�j
Î�Ï �'� p�_ S 8�ú}PG2`ûEu
Ô�Õ�8
��k�ýü Au 8�þ�ÿ�²4�"k�����F�À7L K�¢�]F�� ^`_�pGK¡q

 

TTF 1
]

Au37 Ç 0r5"6
P"��¤ p�_ N |� èré LANL2MB (Au) N 3-21+G(*) (TTF) F}� p�_ Ñ�ßGF`àGá � ��ù�N Au(111)
c ��� ^¡_
	��

]�^`��ð V z Fig. 2(a) { ���E� K i
j â�ã w:ä
P"� 39.94 kcal/mol N Î�Ï F�
'à ]�^¡��ð V z Fig. 

Basis set Ead ��� S-Au �

Au Others (kcal/mol)  

���
���
( � ) 

LANL1MB 3-21G(*) a) 67.33 ��� 3.055 

LANL2MB 3-21G(*) a) 25.50 ��� 3.361 

LANL2MB 3-21+G(*) 39.94 ��� 3.226 

LANL1MB 3-21G(*) a) 61.39 ��� 2.726 

LANL2MB 3-21G(*) a) 30.14 ��� 3.454 

LANL2MB 3-21+G(*) 43.58 ��� 3.234 

Fig.1 Au(111) ���� "!$#%'&)(�*,+.-�/�0�1�2�3+.-�/�451�276�+8-�/�91�:<;�=>(
 

fcc hollow
bridge
atop

Table 1  TTF ? Au(111) @BA7?BCEDGFBH<I>J,K Ead LNM ?PO�Q  

a) S ?BR diffuse SUT�VXW7Y  



2(b) { �'��� K i
j â�ã w:ä
P�� 43.58 kcal/mol
] =<�ZN8
'à � 8�ZEk�[�\�M�  K"]>p ; �4ù

k�]�øZo �
q Natural Bond Orbital
z
NBO {>^�_ 2) ��97�ZN 	`� 8 ð V78 Au

b"c � ¥ p $ ¤"8
S ���
²�³�k 0.37 a�b  A� z TTF , � 8 S 8�²�³7� 0.17 { N TTF c � 8�²�³7� -0.03 M� �á �
q

'àG8 ð VG��d�¤"8 S � 0.40 aeb 8�²�³Ek� A�ZN TTF c � 8�²�³G� 0.03 M� �á �
qef�g ø¡8ð V<ò`²�³4´�µE�eh ]5ijf�kml'_�p = p:¢�] ken8o�á �
qe	���� 8 $ ¤�8 S �qp�o�r�o fcc 

hollow site 9E�>8 bridge site ��i�j ^`_ �Í�ZN�
�à � 8 ð VG��d�¤"8 S � atop site � ¥ p�]�¢s ��i�j ^`_�p��
q NBO ^�_ ��9 K Natural Localized Moleculer Orbital (NLMO) 8r�4ù�N TTF8 S 8�ú}P72UûEu���� J�K Au 8qt4À"� 0.5% u.v M� ��ZN S 8"ú}PG2`ûEu ] Au 8�¼�8�w è �» ��_$x o�á ��q  
SS

S1S2

H
H

H
H

3.523
3.226

3.464

3.373

         

S1 S2

S3 S4
H

H

H
H

3.234

3.650 3.648

3.236

  
Fig. 2 TTF y Au(111)
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