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Design of plasmonic refractive index sensor based on periodic two-dimensional
structure of graphene

Mehdizadeh, Fatemeh?!; Khazaei Nezhad, Mehdi!

’ Department of Physics, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran.

Abstract
In this paper, we designed a refractive index sensor based on two-dimensional and periodic structure of
graphene rings. First, by changing the ring thickness in the structure, we obtain the optimal mode for the
resonance wavelength. Then, keeping the geometric characteristics constant, for changing the refractive index
of the measuring medium from 1 to 1.5, the resonant wavelength is transferred from 20.9 micrometers to 24.79
micrometers. According to these results, the proposed structure has a sensitivity of 7.78 micrometers per unit of
refractive index changes. This amount of sensitivity is higher than similar reported studies. The investigated
wavelength range is between 10 and 50 micrometers and in the terahertz region. The Lumerical package based
on the finite difference time domain method has been used in this work.
Keywords: refractive index sensor -Graphene- FDTD - Sensitivity
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