
Clar Sextet Theory for low-dimensional 
carbon nanostructures: an efficient

approach based on chemical criteria

Matteo Baldoni
FachbereichChemie, TechnischeUniversitätDresden, Germany

Department of Chemistry and ISTM-CNR, University of Perugia, Italy
mbaldoni@chemie.tu-dresden.de
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Low-dimensional carbon nanostructures

Properties:
Å Intrinsic low-dimensional

Å Curvature/chirality

Real materials: terminations (non-infinite)

Large PAHs

CNTs
Graphene

GNRs



CLAR SEXTET THEORY

Clar VB model of the extra 
ǎǘŀōƛƭƛǘȅ ƻŦ сƴ ˉ-electron 
benzenoid species (PAH)

ÅConventional two-ŜƭŜŎǘǊƻƴǎ ˉ-
bonds (lines)
ÅAromatic-sextets (six-electrons 
-̄cycles) represented by circles

/ƭŀǊΩǎrule:
The most important Kekulè resonance structure is that with the 
largest number of disjoint aromatic-sextets  
Clar structures with only aromatic-sextets is fully-benzenoid
The number of Clar representations depends on the particular PAH considered
Confirmed by theory and experiments.



Conventional (i,j) 
basis vectors:
Å2 Carbon atoms
ÅHexagonal pattern

Clar basis vectors:
ÅAromatic sextet (6 carbon atoms)
ÅTriangular pattern
ÅExperimentally observed (STM)

APPLICATION OF CLAR SEXTET 
THEORY TO THE CASE OF CNSs



APPLICATION OF CLAR SEXTET 
THEORY TO THE CASE OF CNSs

i,j unit vectors

Clarunit vectors

Relationshipbetweeni,j and Clar vectorindexes

CNSs (n,m) fully benzenoid                 mod(n-m,3)=0 

r, s integers


