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Plasmonic refractive index sensor including waveguide and four teeth based on Fano
resonances

Vahid Najjari, Saeed Mirzanejad?*, Amin Ghadi?
Department of Atomic and molecular physics, Faculty of Sciences, Mazandaran University, Babolsar
V.najjari@stu.umz.ac.ir?, saeed@umz.ac.ir> *, ghadi@umz.ac.ir®

Abstract:

A plasmonic refractive index sensor including a metal-dielectric-metal waveguide (MIM) with four teeth is
proposed. Transmittance, Sensitivity and Figure of Merit (FOM) were calculated and analyzed using the Finite
Difference Time Domain method (FDTD). The results show the production of multiple Fano resonances in the
structure that the wavelength and shape of the resonant line can be adjusted by changing the geometry of the
device. By optimizing the device, the sensitivity of 1078 nm/RIU with a FOM of 3.62x10° for First the Fano
resonance wavelengths and the sensitivity of 659 nm/RIU with a FOM of 2.94x10* for the other resonant
wavelength will be obtained. This structure is significant for the construction of a sensitive refractive index sensor.
Keywords: Surface plasmon-polaritons, Fano resonances, Refractive index sensor
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