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Abstract

In this paper, a resonant cavity model based on a two-dimensional multiple refractive index pho-
tonic crystal structure is proposed, which is composed of silicon dielectric columns arranged pe-
riodically in an air background. The photonic crystal structure is analyzed by finite time domain
difference method and plane wave expansion method, and it is found that there are multiple re-
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fractive indices in this photonic crystal structure. The resonant cavity model structure is designed
based on this photonic crystal, and the refractive indices of the resonant cavity are calculated us-
ing the fast Fourier transform algorithm, and the existence of two refractive indices in the reso-
nant cavity of this photonic crystal is verified. The relationship between the temperature and the
wave peak position of the resonant cavity model in the dual refractive index photonic crystal re-
sonant cavity is then investigated, and the results show that the wave peak position moves quan-
titatively to the right by 0.014 pm for every 60°C increase in temperature in the range of 0°C to
240°C.
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Figure 1. Schematic diagram of photonic crystal structure
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Figure 2. Photonic crystal energy band diagram of TE polarized light
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Figure 3. Iso-frequency diagram of the first photonic band of a photonic crystal
of TE polarized light
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Figure 4. Propagation diagram of parallel light through a photonic crystal
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Figure 5. (a) optical path propagation diagram of the light beam transmitted in the photonic
crystal; (b) periodic distribution of the optical field; (¢) FFT spectrum of the electric field
distribution along the transmission direction in the photonic crystal
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Figure 6. Schematic diagram of the forbidden band structure of a photonic
crystal
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Figure 7. (a) plot of the variation of the forbidden band range for different diameter variables m;
(b) plot of the reflectivity of the forbidden band for different diameter variables m
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Figure 8. Reflectance curves of forbidden bands of photonic crystals
with different number of rows
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Figure 9. Schematic diagram of resonant cavity structure of double refractive index photonic crystal
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Figure 10. Emission spectrum of a double refractive index photonic crystal resonant cavity for different b » cases
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Figure 11. (a) Variation of refractive index of silicon dielectric with temperature; (b) Resonant cavity emis-
sion spectrum of dual refractive index photonic crystal at different temperatures
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