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Atomically precise graphene-derived 1D 

and 0D nanostructures, such as 

nanographenes or nanoribbons (GNRs) can 

be effectively designed by a suitable choice 

of molecular precursors that will bottom-up 

react and assemble on a metallic surface, 

[1,2]. Although scanning probe microscopy 

like AFM and STM and spectroscopy 

experiments have reached a striking level of 

insight and precision, in several interesting 

cases only the comparison with high-level 

and quantitative computer simulations allow 

to univocally assign observed properties to a 

specific structural feature. In this contribution 

we will discuss some recent examples from 

our laboratory ranging from biradical 

nanographenes [3, Figure 1] to ribbons with 

tunable band gap formed from zigzag-

edge encased polymers [4, Figure 2]. For 

such systems we employed standard DFT 

simulations in presence of a substrate, gas 

phase GW calculation with inclusion of 

image charge corrections to account for 

substrate effects, and multiconfigurational 

quantum chemistry calculations that can be 

compared to spectroscopic signatures of 

spin excitations.  
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Figure 1: On-surface synthesis and 

characterization of a non-benzenoid 

nanographene on Au(111). (a), (b), (c), (d), (e): 

STM analysis; (f), (g): DFT model; (h), (i): 

experimental and theoretical STM and STS 

spectra. From [4]. 

 

 

 
 

 

Figure 2: Scanning tunnelling spectroscopy (a, b 

and c) and theoretical band structure 

calculations (d)  for zigzag-edge encased 

polymers and zigzag-edge-extended graphene 

nanoribbons of different width formed on 

Au(111) (from [4]). 


