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Filtering properties of 1-D photonic crystals with
symmetrical and asymmetrical structures

ZHANG Fen, XIAO Jun, XIE Kang
( School of Optoelectronic Information, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: In order to obtain the filtering characteristics of photonic crystals with symmetrical structure and asymmetrical
structure, the influence of refractive index ratio for both the structures was analyzed based on the transfer matrix method. The
results indicate that the photonic crystals with symmetrical structure have narrow-band filtering characteristics at selected incident
angles. However, it is not suitable for weak signal detection. Their transmission bandwidth is narrower when the outer layer of
multi-layer coating films is at high refractive index. The photonic crystals with asymmetrical structure have band-stop filtering

characteristics and the characteristics maintain the sagfie for any sequence of high or low refractive index. The theoretical analysis

and simulation results provide the theory for developihg=harrow-band and band-stop filters.
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Fig 1 Model of 1-D photonic crystal
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Fig. 2 Filtering properties of 1-D photonic crystals with symmetrical and a-
symmetrical structures
a—(AB)" ( BA)" symmetrical structures b—( AB)" ( AB)"

asymmetrical structures
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Fig.3 Dependence of filter properties of 1-D ( AB) ¥ ( BA)" photonic crys-

tal on incident angles
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Fig. 4 Dependence of filter properties of 1-D ( AB)" ( BA)" photonic

crystal on refractive index
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Fig. 5 Dependence of filter properties on refractive index film order
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Fig. 6 Dependence of filter properties of 1-D (AB)™(AB) " photonic crys-

tal on incidence angles
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Fig. 7 Dependence of filter properties of 1-D (AB)™(AB)" photonic crys-

tal on the rate of refractive index
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