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Sensing characteristics of a rectangular ring structure based on dual-
shield MDM waveguide sidewall coupling with a rectangular cavity

DUAN Jiayi, SHEN Sanmin”
(School of Instrumentation and Electronics, North University of China, Taiyuan 030051, China)

Abstract: To enhance the sensing performance of surface plasmon polaritons (SPPs) waveguides, a rectangular ring structure
based on dual-shield metal-dielectric-metal (MDM) waveguide sidewall coupling with a rectangular cavity is proposed. Through
simulation analysis, the effects of geometric parameters such as the rectangular ring length L,, rectangular cavity length I, the
central displacement distance I of the rectangular cavity, and the coupling distance g on the transmission spectrum were investi-
gated, and the parameters are optimized to achieve optimal sensing performance. The simulation results indicate that when
L,=600 nm, =260 nm, =20 nm, and g=14 nm, the refractive index sensing sensitivities of the four Fano resonance (FR) peaks
of this structure are 1 623 nm/RIU, 1 223 nm/RIU, 2 740 nm/RIU, and 2 486 nm/RIU, respectively, with FR; and FR, exhibiting
higher sensitivity.
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