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Figure S1: Thickness measurement of (a) 4-NBD and (b) 4-CBD grafted layers: To determine the film 

thickness, we have used a previously reported protocol [1]. In a small area, we cleaned the surface by 

using the AFM tip, at high force, as a “broom”, i.e. a process referred to as nanoshaving. Such approach 

effectively removes physisorbed as well as grafted molecules from the substrate, thereby regenerating 

pristine graphite in that area. By measuring a topography profile at the border between a grafted area 

and cleaned area, by using AFM at low force, we can estimate the film thickness.

Figure S2: Formation of the disk-like features on the grafted layer of 4-CBD



All DFT simulations were performed under vacuum using the Gaussian 16W version 1.1 

(Gaussian, Inc.) program [2]. The geometry optimizations were performed by DFT calculations 

at the M06-2X/6-311+G(3df, 2p) level of theory. No imaginary frequency was confirmed for all 

compounds. The HOMO and LUMO energy levels of the aryl diazonium cations are summarized 

in Table S1. The SOMO-a energy levels of the corresponding aryl radicals are summarized in 

Table S2.

Table S1. The HOMO and LUMO energy levels of the aryldiazonium cations.

aryldiazonium 

cation
HOMO level (eV) LUMO level (eV)

4-CBD –13.87 –7.17

4-NBD –14.33 –7.60

Table S2. The SOMO-an energy levels of the aryl radicals.

aryl radical SOMO-α level (eV)

4-carboxyphenyl radical –8.70

4-nitrophenyl radical –9.18

In the following images, molecular orbital distributions are shown at an isovalue of 

0.02 and spin densities are shown at an isovalue of 0.01.
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Orientation of carboxy group: parallel to the 
ring.

Orientation of nitro group: parallel to the 
ring.
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