
 
 

1P089 
üÕÿ�ĀZ�C;J958�ifb��* 

������h±�ÊóÐì¦ĐĒđ 
Đk�ĄÊ 1, ÊÒ 2đ�ý&)� 1�c¬ À 2�¹¸�U 1 

Theoretical study of the rare gas matrix effects  
in vibrational spectroscopy of transition metal complexes (2) 
ĐHokkaido Univ., RIKENđYuriko Ono, Kiyoshi Yagi, Tetsuya Taketsugu 

 

	 �� �+#��M-CO (M = Ni, Pd, Pt) ����ĎØ� ab initioí×�ĉòw�ií

×�|��B:N7HK©Ċ�ĉòw�.à����iÄY.»$�C;J958õ�fb

½�'*Â�Ü±��ºö.æ�������Ü±�Xß�iGP<��i¢ν(M�C), ν(C-O)

�í×a �ča�ã�Qá.Ô�
��ë�iGP<��i¢ν(M-C-O)�í×a NiCO

�Ù 10%�PdCO, PtCO�Ù 55% �ča.ú�ï^�����SQá�my.·Ú�*úÖ

� Ar-NiCO���*þ�j�í×.æ����,�Ar
 NiCO�Ù 9 kcal/mol�1=K4P

�Ür��Ni-C-O�ë�i¢
Ù 10%Ĉ¤üÕ���ča�ã�Qá.Ô���.ée��

[1]�PdCO, PtCO%sµ� Ar�jrÇ.�����ë�i¢
 10%Ö�7>;�*
�]Æ

����ča í×a�Ù 2`��*Ü±
�(+�[2]�Q¤��°( 2011�� mmWĐb

Ã�ò{C/5M¾fbxđ�') NiCO, PdCO, PtCO��ë�i��i¢.Â���PdCO, 

PtCO���� �+�+ 270, 412 cm-1�}v���*[3]�ĎØ� ab initioí×�'*}va

 �°(��ča�³$�÷���38C;J958T��Â�a
[.Â���*�	.

¦(	��*�è
�*���Éô.Êì�*�$��ĎØ� ab initio í×�')�(+*

B:N7HK©Ċ	(��i SCFĐVSCFđ½n!�i Configuration InteractionĐVCIđ½.Ì

���i¢���.»$*������§��îóW�����VCI �Ü±.}v���*


���Î��Éô����ª�ì¯.ù$�������}v�*� 

	 PtCO, PdCO, Ar-PtCO, Ar-PdCOf����� CCSD(T)/aug-cc-pVTZL@K�´ø«

ûjn!|Ä�iì¯.æ��Ý��B:N7HK©Ċ.\����ĉòw�OGP<Ă2

9?JN6.à��� VSCF/VCI í×.æ����i8A5;K���×e�ă�� o³

�©Ċ
�Č��*
 CCSD(T)L@K�í× zĆ��*�$�s��¶�L@K. CCSD

�ä���í×.æ���VSCF/VCI í×� |Ä�i� 3 GP<29?JN6#�.t$

���,�VSCF¤Ö�.ì�R��è��*²�¶� grid�Þ¢ 3m�f��Ù 4600Å�

4 m�f��Ù 37000 Å������"�� grid �ć�È�í×.æ���(+�1=K4



 
 

Pn!o³�GPFN;.Ì���iÄY�(!�8A5;K��.í×���#��q�

ôf������iÄY�1=K4P�	(|�i¢�`ċ�Ürċ.»$��ć�È�

í×� MOLPRO2012 .Ì��grid Ë��'! VSCF/VCI í×� c¬
āÏ�� SINDO

?M6IE.Ì��� 

	 VCI í×')�(+� PtCO, 

Ar-PtCO ��i8A5;K�'! Ar

C;J958lą�č�Â��+�

PtCO ��i8A5;K. Figure �Ô

��Pt-C-O�ë�i��i¢�����

|�i¢ 412 cm-1�`ċ 825 

cm-1����
�������`ċ 

|ċ�Ù 2/3 ��)�`ċ�����

� Î������Ar-PtCO �~r�

|�i¢ν(Pt-C-O) 454 cm-1 �

10%Ö�Ĉ¤üÕ��
�s¨���
ĉ�����)�Q¤`ċÄY 911 cm-1�í×�

+�
����� |ċ�Ù 4000 `�ĉ���������`ċ��i¢ �Ar C;J9

58fb�č� PtCO�ν(Pt-C-O)���}v�+� 916 cm-1�%÷���č� Ar-PtCO�

Í®�*�ë�i�`ċÄY
êÂ�+��¡��+*�CI _¢	(g£�*��ArPtCO

� 2ν(Pt-C-O)� V��iÄY	(�¿r é(+��>0KDdď� ����
Óñ�

+��Pt-C-O �ë�i�|ċ�`ċ���Î��my.�*�$��q|Ä�¶�¼��o

³�GPFN;.ò"��Qâ���iÈ�
 n" � n' �üÕ��~r�up_¢n!��

(µX)n'n"�f ¸��ç�+*� 

 ,  

q�iGP<�üÕ������ò"���,�Ar 
 PtCO �Ür�*���')(µX)n'n" 

1/100Ö��Á��*��
Óñ�+��+
�38�Ür�')�ë�i���
å��Á

��*Ñ �my��*��
-	���ì¯�ðÛ �¥Ïç�*� 

	 

[1] Y. Ono and T. Taketsugu, Chem. Phys. Lett., 385, 85 (2004).  
[2] Y. Taketsugu, T. Noro, and T. Taketsugu, Chem. Phys. Lett., 484, 139 (2010).   
[3] T. Okabayashi, T. Yamamoto, E. Y. Okabayashi, and M. Tanimoto, J. Phys. Chem. A, 115, 1869 
(2011). 

Bn ''n ' =
8π 3

3h2
µX( )n 'n ''

2
+ µY( )n 'n ''

2
+ µz( )n 'n ''

2!
"#

$
%& µX( )n 'n '' = ψn 'µXψn ''∫ dτ

Figure. IR spectra of PtCO and Ar-PtCO by VCI method. 


