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The electronic properties of armchair graphene nanoribbons
defected by different shapes of quantum antidots

R. Kalami, S.A. Ketabi*

Department of physics, School of physic, Damghan University, Damghan , Iran

Abstract: In this paper, the electronic properties of AGNRs defected by quantum antidots is studied. The
defected AGNRs are modeled by imposing linear, diagonal, triangle, hexagonal and symmetric, and asymmetric
rhomboid arrays of antidots in the middle of pristine nanoribbons which lead to antidot super-lattice of AGNRs.
It can be realized that the quantum confinement of nanoribbons is quite changed by the presence of defects. This
quantum confinement results in novel electronic properties like the band structure, and transmission function. It
can be realized that two critical factors play important roles in changing the electronic properties of ASiNRs
defected by quantum antidot arrays: The first one is the number of atoms extracted, and the other one is the
symmetric or asymmetric arrays of the defects. Our results indicate that in the band structure of nanoribbons
defected by quantum antidots, the flat bands have been created in the band structure of the system, so the
degenerate electronic states and the accessible states increased too. Symmetrical quantum antidot arrays have
closer electronic properties to pristine ASiNRs. Therefore, by selecting the number of extracted atoms, as well as
the symmetry or asymmetry of the shape, the electronic properties of the system can be changed. In addition, the
electronic properties of nanoribbons are investigated by the distance between two adjacent antidots(d). Finally,
one can extracted that the electronic properties of armchair graphene nanoribbons can be tuned by changing
dimensional parameters. Numerical tight-binding model, coupled with the non-equilibrium Green’s function
formalism are applied to extract the electronic properties of nanoribbons.

Keywords: Graphene, Quantum antidot, Quantum confinement, Band structure, Transmission function
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