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Design and analysis of a visible light band gas sensor
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Abstract: In order to design a gas sensing structure with superior performance, a hybrid waveguide
structure consisting of a subwavelength dielectric grating, a dielectric layer and a metal substrate was
proposed. Based on the guided mode resonance, four narrow-band resonance defect peaks were formed
in the reflection spectrum. Porous silicon was used as the waveguide layer. Based on the refractive index
tunable properties of porous silicon, the structure can realize the dynamic monitoring of sample gas
concentration by observing the drift of the resonance wavelength, and the analysis of sensing
characteristics of the structure. The results illustrate that the sensitivity of three narrow-band resonance
peaks are 300, 350, 400 nm/RIU respectively. And the figure of merit can reach 120, 152.2, 307.7/RIU

respectively. The structure has a high detection accuracy and can be used for gas sensing.
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Tab.1 Structure parameters
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Fig.2 Reflection spectrum of the sensing structure
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Fig.3 Electric field distributions at different resonant wavelengths
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Fig. 4 Resonant wavelength shift of porous silicon with
different refractive indexes
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