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Effects of rotation angle on band-gap characteristics of
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Abstract: The plane wave expansion method was used to explore the photonic band-gap characteristics of
two kinds of photonic crystal structure under rotation operation. Two different kinds of photonic crystal
structure were constructed and the band-gap characteristics of these two kinds of structure were compared.
The effect of the rotation operation on the band gap of two kinds of structure in TE mode respectively was
discussed. It’s found that the distribution of medium column in z-z plane together influence TE mode band
gaps. According to the result of calculation, the reason of the influence on the band gap characteristics
was analyzed, and the angle range of the optimum band gap was given. It has better theoretical guiding

significance on producing photonic crystal of good performance.
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Fig.1 (a) Hexagonal structure, (b) The band gap of PCs
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Fig.2 (a) Hexagonal rings structure, (b) The band gap of PCs
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Fig.3 (a) Angle § = 30°, (b) The band gap of PCs
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curve of the first band-gap width change with angle 6
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Fig.4 The first band-gap width versus angle 6
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Table 1 The band-gap versus 6

6 17 17.1 20 29 30 31 42 42.7 43
#% 0 0.01745 0.05602 0.09069 0.09114 0.08971 0.02694 0.01689 0
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Fig.5 (a) Angle § = 30°, (b) The band gap of PCs

curve of the band-gap width change with angle 6
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Fig.6 The band-gap versus rotation angle 0
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