(®)
2011 2013

Establishment and Applications of AIM Dual Functional Analysis for Evaluation and
Classification of Interactions Toward Development of Novel Properties
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We proposed AIM dual functional analysis to analyze, evaluate, and classify weak t
0 strong interactions, systematically. The concept of dynamic nature of interactions is derived from data
of perturbed structures around the fully optimized ones, which are employed in addition to those of the fu
Ily optimized structures, in our treatment. How can the perturbed structures, necessary for the analysis,
be generated? Two methods were established. One employs the partial optimizations with interaction distanc
es 1n question being fixed suitably (POM) and the other does the normal coordinates of internal vibrations
(NIV). It was confirmed that both methods predict the dynamic nature for weak to strong interactions, ver
y similar with each other. The method was applied to wide variety interactions and gave very good results.
The application to hydrogen bonds from pure-closed shell to shard-shell regions is a typical example.
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r=ry+wa, (w= 0,+0.05, and £0.1):

ro=ro(X,Y) (full-optimized distance); = (X, Y) (fixed distance):
a,=0.5292 A (Bohr radius).

D(n) = D(1) — 0.60+logn

XetY—2Z r=r,+0.2ay;n=0.67
- r=ry; n=1.00
nX,Y) r=ry—02a, n=150

Fig. 4 POM ( )

Sav =S+ fiw*Nk
r=ry+ wa, (W= (0),£0.05, and £0.1; a, = 0.52918 A)

Sav: The k-th perturbed-structures in question of a species.
S,: The coordinates of a full-optimized structure of a species.
Ny: The normal coordinates of the k-th internal vibration of a species.
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