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[Abstract] Relationship among geometric features, electronic structures and third-order
nonlinear optical (NLO) properties of carbon nanobelts (CNBs) are investigated by using the
density functional theory (DFT) method. A CNB composed of five- and six-membered rings
(IF-CNB, 42m), which involves repeating indenofluorene (IF) units, is expected to exhibit
both multiradical character and relatively strong aromaticity, while that composed only of
six-membered rings (CNB, 48r) is shown to be a closed-shell weak antiaromatic species.
Open-shell electronic structure of IF-CNB is shown to be closely related to its
p-quinodimethane (pQM)-like substructures and several geometric features of the system.
Third-order NLO properties of open-shell IF-CNB is expected to be enhanced more than three
times as large as those of the closed-shell CNB. These results indicate the possibility of
further multi-functionalizations of belt-shaped hydrocarbons by fusing five-membered rings.
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