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1. Determination of the ZnPc Monolayer Lattice on Top of Ag(111) 
The ZnPc molecules self-organize into highly ordered structures with a quadratic 

unit cell where each molecule is adsorbed face-on. From the STM-topography of Figure 
S1, we notice that the ZnPc molecule has four equivalent lobes, thus exhibiting a D4h sym-
metry. Crystallographic [11ത0] and [112ത] directions of the silver substrate are labeled in the 
inset of Figure S1. The ZnPc lattice has the following parameters b1 = 1.50 ± 0.07 nm, b2 = 
1.45 ± 0.07 nm with an angle 𝛽 = 92˚ ± 2° between basis vectors. 

 

Figure S1. Unit cell vectors corresponding to the ZnPc molecules. Inset: atomic resolution of the Ag(111) substrate with 
crystallographic directions at the same scale as the ZnPc network. 

Based on the STM images, we consider the primitive lattice vectors of the Ag(111) 
substrate to be a1 = a2 = 0.286 nm, with 𝛼 = 60˚. Here a1 is along ሾ11ത0ሿ and the relation 
between the ZnPc and the Ag(111) lattice can therefore be defined by the following matrix: ቂ 4.6 1.1െ3.9 6.0ቃ 
2. C60 Lattice in Relation to the ZnPc Molecular Network 

From the STM topography it is found that the C60 molecules form a triangular lattice 
on top of the quadratic lattice of the ZnPc layer, the corresponding adsorption model is 
shown in Figure 1 of the article. The orientation and the atomic registry of the C60 lattice 
with respect to the ZnPc lattice can be determined and has the following parameters: b1 = 
1.0 nm, b2 = 1.0 nm and 𝛽 = 60˚. Based on the lattice of the ZnPc network, a1 = 1.50 nm, a2 
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= 1.45 nm, 𝛼 = 90˚, the primitive lattice vectors of the C60 superstructure can be expressed 
by means of the following matrix transformation: ቂ0.67 00.33 0.58ቃ 
3. Mulliken Population Analysis 

 

Figure S2. Mulliken charge distribution on the 4 ZnPc + 7 C60 complex in the gas phase (left) and adsorbed on the Ag(111) 
substrate (right). 

The computation of Mulliken’s population has been performed according to the orig-
inal work of R. S. Mulliken, J. Chem. Phys. 1955, 23, 1833. 


