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Transmission Coeflicient of a Lengthy Ladder-Like Graphene
Nanoribbin Connected to Some Additional Benzene Rings

F. Nadri, M. Mardaani*, H. Rabani

Department of Physics, Faculty of Science, Shahrekord University, Shahrekord

Abstract: In this paper, we consider the electronic transport properties of different configurations of a ladder-like
nanoribbon which is connected to some benzene rings in its small part. To this end, we use the equilibrium Green’s
function method within the tight-binding approach and the nearest neighbor approximation. We first introduce a
unitary transformation matrix in order to diagonalize the matrix Hamiltonian of the nanoribbon in its cross-section
direction. In fact, we rewrite the Hamiltonian of the system in a way that the Hamiltonian of the ideal parts converts
to the Hamiltonian of two simple chains. The results show that the existence of the extra rings makes the
conductance decreasing and creation of some anti-resonance deeps in the transmission coefficient spectra for some
cases. The electronic transmission coefficients of the different configurations which are constructed by position
variation of extra rings are studied and compared. Particularly, the value of the electronic conductance in the Fermi
energy for different configurations is taken into the investigation. The model can be extended for any arbitrary
honeycomb structure of the center part which is connected to two ladder-like nanoribbon leads.

Keywords: Electronic conductance, Green’s function, Tight-binding, Graphene nanoribbon, Benzene ring
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