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Abstract

In this paper, the relationship between the energy band of three-dimensional photonic crystal and
the change of ambient temperature are studied by use of the plane wave expansion method. The
change of the environment temperature will change the refractive index of the three-dimensional
photonic crystal medium, and the change of the refractive index of the three-dimensional photonic
crystal medium will change the energy band of the three-dimensional photonic crystal. This paper
studies the influence of temperature on the band gap of three-dimensional photonic crystal, which
can provide theoretical basis for the fabrication of three-dimensional photonic crystal tempera-
ture measuring devices.
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Figure 1. Schematic diagram of diamond crystal
structure
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Figure 2. Relationship between temperature and refractive index of Si
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Figure 3. Energy band structure at 0°C
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Figure 4. Energy band structure at 80°C
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Figure 5. Relationship between termination wavelength and temperature
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Figure 6. Relationship between start wavelength and temperature
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Figure 7. Relationship between band gap and temperature
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