
3P131 

IMiCMO  

 

( )!  ,   

 

!

/

 

! H+ (H+(H2O)n) 1

((H2O)n)

Miyazaki [1] Shin [2]

n=20

n=20 2 ( 1 (a), (b)) 3 (  (c))

3

1

 

!

Integrated Multicenter MO (IMiCMO) [3]

 

IMiCMO ! IMiCMO

1.5

1.5

1

2 3

2 H3O
+ !"#$%&'()'*+",+-'."/"."0#'1%23&.$%&'

!"#$%&'()'*+,%-#&./0-.,'.&12-%34'567'89/:;6".'507'89/<&1'5=7'>9/:6#&!



2

van der Waals

( 2, )

ab 

initio

 

! (a) H+(H2O)9, (b) H+(H2O)17, (c) H+(H2O)33

3 100

ab initio MD  MD

IMiCMO-HF/6-31G** Verlet 0.3 fs

NVE T=300K NVT  

! NVT

3

(n-Non-Donating (n-ND): n )

3-ND H3O
+

H3O
+

2-ND

2

1-ND 1

1 (a) 2 0-ND

2 2

3

H+(H2O)9 2-ND 3

1 (a) 2 H+(H2O)17

1-ND

2 H+(H2O)33 0-ND

2 2 3

 

References  [1] M. Miyazaki, et al., Science, 2004, 304, 1134. [2] J. -W. Shin, et al., Science, 2004, 304, 

1137. [3] S. Morita, S. Sakai, J. Comput. Chem., 2001, 22, 1107, S. Sakai, S. Morita, J. Phys. Chem. A, 

2005, 109, 8424. 

!
"
#
$
%
&'
(
)'
#
(
*%
+"
*%
!

,-#%'./01!

234!

2$4!

2+4!
56!

76!

8!

76!

6!

9!

6!

6!

9!

:-;"&%'<=',>%'?"#$%&'()'?(?@A(?3B?;'>CA&(;%?'3D(#0'

-?'%3+>'E3D%&'#(*%+"*%F'234'GH2G5I4JK'2$4'G
H2G5I47LK'2+4'G

H2G5I4<<!

6=6! M=6! N=6! 8=6!5=6! 76=6!

7'?(?@A(?3B?;!

6'?(?@A(?3B?;!

5'?(?@A(?3B?;!

<'?(?@A(?3B?;!


