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Photonic Crystal
Abstract:

Analysis of Bandgap Structure of One-Dimensional Ultrasonic
Xiao Guohong

(School of Science , Xian Jiaotong University, Xian 710049)

The refractive index of a medium will change periodically when ultrasonic wave propagates in it, and the
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medium can serve as a grating with light propagating perpendicularly to the propagating direction of ultrasonic wave.
When the light and ultrasonic wave propagate in the same direction through the medium, the medium can be

considered as one-dimensional photonic crystal, one-dimensional ultrasonic photonic crystal (1D-USPC). With plane
=

wave method, it is proved that the 1D-USPC shares the same bandgap characteristic of conventional multilayered
one-dimensional photonic crystal, and the bandgap can be modulated by adjusting the wavelength and amplitude of
ultrasonic wave. New method is provided to control light by the study.
nonlinear optics; photonic crystal; bandgap; ultrasonic grating; plane wave method
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Fig. 1 Variation of the refractive index caused by an
ultrasonic wave
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Table 1 Fourier coefficient C,, with An/n=0.10, 0.05, 0. 01

m

M/n 0 +1 +2 +3 +4
0.10 4. 0608 —0. 2030 0. 0153 —0. 0010 0. 0010
0.05 4.0150 —0. 1004 0. 0038 —0.0001 0
0.01 4. 0006 —2.0200 0 0 0
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Fig. 2 Dispersion relations for one-dimensional ultrasonic

photonic crystal in the first Brillouin zone
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