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Analytical determination of plasmon resonance frequency of the monolayer

graphene rectangular nanosheet

Lu Hai, Li Lijun, Zhang Xianzhou., Zhang Jun, Xia Shiqgiang, Huang Meng. Shen Kesheng

(College of Physics and Electronic Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract : In this paper,the resonance frequency of monolayer graphene plasmon has been studied by classical circuit de-
duction.We consider the monolayer structured graphene equivalent to a lumped circuit model with a inductance and capacitance.
Based on the quasi-static approximation, the analytic determination formula of the plasmon resonance frequency of monolayer
structured graphene was obtained. The results show that the resonant properties of graphene plasmon can be effectively con-
trolled by adjusting the dielectric constant of the surrounding environment,the geometry of graphene itself and the Fermi ener-
gy. In addition, by means of numerical simulation experiments. the reliability of the above analytical determination formula has
been verified. This method of circuit description provides guidance for the determination of the resonance frequency of graphene
plasmon microstructure devices, and can further simplify the design difficulty of graphene plasmons with complex configura-
tions.

Keywords: graphene; plasmonic resonance; conductivity
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