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Abstract

One-dimensional photonic crystal is a multilayer optical structure formed by the periodic arrange-
ment of two or more dielectric materials with distinct refractive index differences along a single
direction. Relying on the unique characteristics of photonic band gap and band gap defects, it can
effectively regulate the propagation of electromagnetic waves. In this paper, a sensor for detecting
ammonium ion concentration in water is designed based on Si/Si0z one-dimensional photonic crys-
tal, and its properties are comprehensively analyzed.
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Figure 1. Structures of (Si/SiO2)N and (Si/SiO2)ND(Si/SiO2)N
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Figure 2. Refractive index and extinction coefficient of silicon and silicon dioxide
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Figure 3. Influence of period number on transmission spectrum
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Figure 4. Influence of thickness ratio on transmission spectrum
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Figure 7. Influence of defect layer concentration on transmission peak
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