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Abstract

Resonant coupling of optical microcavities is very important in the field of micro-nano devices. In this
paper, a micro-nano structure composed of a Chinese word gan shaped cavity and a bus waveguide is
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designed, and the finite difference time domain (FDTD) method is used to simulation calculations to
analyze the coupling spacing between the resonator and the bus waveguide, the length of each branch
of the resonator, the resonance characteristics and sensing characteristics of the refractive index of
the medium in the cavity, at the same time, the coupling mode theory and standing wave theory are
used to verify the correctness of the coupling phenomenon of dry resonators and bus waveguides. By
optimizing the structural parameters, the maximum sensitivity of the obtained structure is 1444.5
nm/RIU, and the maximum quality factor is 68.78, by adding temperature-sensitive material in the
resonant cavity, the structure can be temperature-sensing. Finally, a Chinese word gan shaped cavity
is added on the same side of the bus waveguide to form a cascade of Chinese word gan shaped cavity,
and the phenomenon of electromagnetic induction-like transparency appears, which has important
applications in slow light. The Chinese word gan shaped cavity designed in this paper provides a cer-
tain value reference for improving the sensitivity of the sensor in the future.
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Figure 1. Chinese word gan shaped cavity structure. (a) 2D structure diagram; (b) 3D structure diagram
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Figure 2. Chinese word gan shaped transmission spectrogram and electric field distribution. (a) Transmission spectra of
Chinese word gan shaped; (b) Electric field distribution of mode 1; (c) Electric field distribution of mode 2
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Figure 3. Effect of coupling spacing g change on transmission spectrum
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Figure 4. Transmission spectra of different lengths of each Chinese word gan shaped segment. (a) The effect of the change
of L, on the transmission spectrum; (b) The effect of the change of L, on the transmission spectrum; (c) The effect of the
change of L3 on the transmission spectrum
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Figure 5. Influence of refractive index on transmission spectrum. (a) Transmission spectra corresponding to different me-
dium refractive n; (b) Relationship between resonance wavelength and refractive index
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Figure 6. Effect of temperature change on transmission spectrum
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Figure 7. Double cavities cascade structure. (a) Double cavities structure diagram; (b) Double cavities transmission spec-
trum; (c) Electric field distribution of mode 1; (d) Electric field distribution of mode 2; (¢) Electric field distribution of mode
3; (f) Electric field distribution of mode 4
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