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Band Structure Analysis of One-Dimensional Photonic Crystals with
Continuous Index of Refraction

Ma Hemei Xu Zhenyu Zhang Ruojing
(School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092)

Abstract: Differential transfer matrix method (DTMM) is an efficient tool to solve the wave propagation equation
in inhomogeneous media analytically. Using it, the band structure of one-dimensional photonic crystals with
continuous indexes of refraction is analyzed. The results show they also have clear band gaps. The more smoothly
their refraction indexes change, the narrower their band gaps are. As to the photonic crystals with sine shape index
of refraction, the more sharply their indexes of refraction change, the broader their band gaps and low their central
frequencies are. The analysis method used is also applicable to one-dimensional periodical functional gradient

materials.
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Fig.1 Three basic symmetric periodic refractive
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Fig. 2 Band structures around the first band gap

for three kinds of periodic media
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Fig. 3 Band structures around the first band gap for three

photonic crystals with sine index profile
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Fig. 4 Band structures around the first band gap for three

photonic crystals with sine index profile
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