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The electronic structure of nanographenes depends on the edge geometry. In zigzag 
edged nanographenes, nonbonding edge state localized in the edge region is created, 
while electron wave interference takes place in armchair edged ones. This is 
understood based on the boundary condition of the massless Dirac fermion moving 
on the 2D bipartite honeycomb lattice in physics, whereas it is a consequence of 
aromaticity governed by Clar’s aromatic sextet rule in chemistry. In addition to the 
edge geometry, the electronic structure is modified by how the edge carbon atoms are 
bonded to foreign atoms. Accordingly, the edge geometry together with edge 
chemistry details plays an important role in giving a variety of electronic structures in 
nanographenes [1,2]. We investigated the electronic structure of nanographenes using 
STM/STS, AFM, NEXAFS and Raman spectra. The electronic structure of 
monohydrogenated zigzag edge is found to have edge state with the LDOS being 
subjected to a spin splitting. Zigzag edge with a combination of one dihydrogenated 
and two monohydrogenated sites gives a 3  honeycomb superlattice as a 
consequence of electron wave interference, similar to armchair edge. Ketonated 
zigzag edge has edge state which has more extended feature than hydrogenated one. 
In armchair edges, the Raman G-band has Θ2cos  dependence in its intensity 
( :Θ angle between the polarization of the laser beam and the armchair direction), and 
STM observations in the vicinity of armchair edge indicate the presence of a 3  
honeycomb superlattice with a 3-fold symmetric fine structure. These findings can be 
explained in terms of electron wave interference. STM observations demonstrate that 
aromatic sextets are migrating and localized in zigzag- and armchair- edged 
nanographenes, respectively, in good agreement with Clar’s aromatic sextet rule. 
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