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In this Supporting Information, we will show correlations among optimized 

stabilization energy, barycentric distance, angle between the two molecular planes, dipole 

moment, and electronic coupling for PCBM, PDI, and PDI 1 bi-molecular systems. In the 

text, only the correlations between the stabilization energy and the other physical quantity 

were shown in Figs. 4, 5, and 6.  

The features of the figure shown below reflect the following general tendencies: 

(1) PCBM bi-molecular system shows the pattern more complicated than PDI and 

PDI 1 systems do. This reflects the fact that PCBM has a spherical molecular core 

so that the intermolecular interaction takes on a variety of barycentric distances 

and relative intermolecular orientations. 
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(2) PDI 1 shows the pattern more complicated than PDI does. This is due to the fact 

that the intermolecular interactions via the side-chains of the former make it 

possible to take on a variety of intermolecular configurations. PDI has no side-

chains and therefore has only a strong intermolecular π-π stacking interact ion 

between the two rigid aromatic cores [S1, S2]. As a result, the bi-molecular PDI 

system can only take on a limited number of intermolecular configurations. 

(3) If the diagram includes either of the dipole moment or the relative orientation of 

the molecules, the physical quantity of interest takes on a complicated form. 

Moreover, if both of them are included, the pattern becomes much more 

complicated. This is because the dipole moment is a vectorial physical quantity 

so that the complicated pattern exhibited below reflects the orientationa l 

dependence of the relative position.  

1. Correlations among optimized stabilization energy, barycentric distance, angle 

between the two molecular planes, dipole moment, and electronic coupling for PCBM bi-

molecular system. 
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Figure.S1 Correlations between two of the barycentric distance, the angle between the two 

molecular planes, the dipole moment, and the electronic coupling for PCBM bi-molecular system. 

(a) dipole moment versus barycentric distance, (b) electronic coupling versus barycentric distance, 

(c) angle between the two molecular planes versus barycentric distance, (d) electronic coupling 

versus dipole moment, (e) angle between the two molecular planes versus dipole moment, and (f) 

angle between the two molecular planes versus electronic coupling. 
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Figure.S2 Correlations among three of the stabilization energy, the barycentric distance, the angle 

between the two molecular planes, the dipole moment, and the electronic coupling for PCBM bi-

molecular system. 
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2. Correlations among optimized stabilization energy, barycentric distance, angle 

between the two molecular planes, dipole moment, and electronic coupling for PDI bi-

molecular system. 

 

 

Figure.S3 Correlations between two of the barycentric distance, the angle between the two 

molecular planes, the dipole moment, and the electronic coupling for PDI bi-molecular system. 

(a) dipole moment versus barycentric distance, (b) electronic coupling versus barycentric distance, 

(c) angle between the two molecular planes versus barycentric distance, (d) electronic coupling 

versus dipole moment, (e) angle between the two molecular planes versus dipole moment, and (f) 

angle between the two molecular planes versus electronic coupling. 
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Figure.S4 Correlations among three of the stabilization energy, the barycentric distance, the angle 

between the two molecular planes, the dipole moment, and the electronic coupling for PDI bi-

molecular system. 

 

3. Correlations among optimized stabilization energy, barycentric distance, angle 

between the two molecular planes, dipole moment, and electronic coupling for PDI 1 bi-

molecular system. 
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Figure.S5 Correlations between two of the stabilization energy, the barycentric distance, the angle 

between the two molecular planes, the dipole moment, and the electronic coupling for PDI 1 bi-

molecular system. (a) dipole moment versus barycentric distance, (b) electronic coupling versus 

barycentric distance, (c) angle between the two molecular planes versus barycentric distance, (d) 

electronic coupling versus dipole moment, (e) angle between the two molecular planes versus 

dipole moment, and (f) angle between the two molecular planes versus electronic coupling. 
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Figure.S6 Correlations among three of the stabilization energy, the barycentric distance, the angle 

between the two molecular planes, the dipole moment, and the electronic coupling for PDI 1 bi-

molecular system. 
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