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Engineering the transmission region in [Si/SiO2]6/Si3N4 photonic crystal by TiO2 defect layer
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Abstract

In this paper, the effect of adding a thin layer of TiO2 as defects in a one-dimensional photonic crystal
consists of [Si/SiO2] stack on the Si3N4 substrate were investigated. Theoretical calculations based on 2×2
transfer matrix method were carried out using MATLAB software and trying to engineer the transmission
wavelength spectra. The defect was considered as a variation in the refractive index and observed that
presence of a defect in the nanostructure can create a gap for the transmission in the forbidden band. In
addition, the height and position of the gap can be shifted by changes in the parameters such as working
wavelength, thickness of layers, defect layer thickness and changing the layers order. The results show that
by changing some parameters, it is possible to arbitrarily engineer the transmission spectrum.
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