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Investigation of band gap characteristics of the ten-fold

photonic quasicrystal
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Zhengzhou University, Zhengzhou 450052, China )
Abstract: The photonic band-gap characteristics of ten-fold quasi-periodic photonic crystal (QPC) are ex-
plored by using plane wave expansion method. The variation of the first band-gap is discussed with the
dielectric constant and filling factor. It is found that there exists a linear relationship between the band-gap
width and dielectric constant and there is an optimal filling factor. By comparing the band-gap of TE and
TM mode, it is found that TM mode has a wider band. Furthermore, a comparison between ten-fold and
eight-fold QPC proves that it is easier to produce band-gap for the ten-fold QPC.
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Fig.1 (a) Ten-fold QPC structure, (b) The irreducible Brillouin zone
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Fig.2 The band gap figure of ten-fold QPC
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Fig.3 The variation of the first band-gap with the Fig4 The band-gap versus the filling factors

dielectric constant
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Table 1 The band-gap versus the fill factors

HFEH 0.05 0.1 0.15 {0178 | 0.18 | 0.2 | 0.22 | 0.23 | 0.24 | 0.245 | 0.25 | 0.27 | 0.32
F—wBRFE A | 0.0365|0.09427 | 0.142 | 0.1567 | 0.1578 | 0.16 | 0.145 |0.1351 | 0.1246 | 0.1191 | 0.114 | 0.0925 | 0.0488
FE R E 0.1113 {0.027 | 0.0247 | 0.0233 | 0.0122
AR 0.0122 | 0.0108
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Fig.5 The band-gap characteristics of ten-fold QPC (a) TM mode, (b) TE mode, (c) complete band gap of two

polarization mode
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Fig.6 The band-gap diagram of (a) eight-fold QPC, (b) ten-fold QPC for the four-layer material system with
e=2.4 and f=0.2
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Fig.7 The band-gap diagram of (a) eight-fold QPC, (b) ten-fold QPC for the four-layer material system with
e=1.8 and f=0.2
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