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Abstract

The effect of dangling bonds on electronic structure and thermoelectric properties for graphene
nanoribbons (GNRs) have been studied by using the empirical linear combination of atomic orbit-
als (LCAO) scheme. When the dangling bond energy is larger than 7 eV, the edge states are effi-
ciently eliminated, which is consistent well with the results obtained from ab initio calculation. For
pristine semiconductor GNRs, the states of dangling bonds and the corresponding conductance
peaks are observed around the Fermi energy owing to unpaired electrons. These results play an
important role in designing the electronic device.
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Figure 1. Geometry of GNRs terminated by the hydrogen atoms. Blue dots denote the hydrogen atoms. The small dash
rhombus is the unit cell of graphene, which contain two nonequivalent carbon atoms, A and B. The width of GNRs is defined
by the number of carbon atoms N along the y direction. The dash rectangle is the unit cell of GNRs, which contain 2N car-
bon atoms. (a) 11-AGNR; (b) 6-ZGNR
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Figure 2. (a) The variation of band gaps of AGNRs terminated by hydrogen atoms as a func-
tion of width N obtained from sp? tight-binding calculations and first-principles calculations;
(b) The sp® tight-binding band structure of 12-AGNR
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Figure 3. Band structure of 12-AGNR (a) without hydrogen-termination, (b) with single hydro-
gen-terminated atom in a unit cell. (c) The corresponding conductance and (d) the corresponding

DOS as a function of energy
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Figure 4. LDOS for 12-AGNR without passivation (a) E=0¢eV, (b) E=0.2 eV
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Figure 5. Band structure for 12-ZGNRs: (a) without passivation; (b) with single hydro-
gen-terminated atom in a unit cell; (c) two hydrogen-terminated atoms in a unit cell; (d) The
corresponding conductance
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