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Stress Characteristic of Photonic Crystals Sensor Made
by GaAs Pillars in Air with Graphite Lattice

Li Yan Fu Haiwei Zhen Yankun Li Xiaoli
(Shool of Science, Xi'an Shiyou University, Xi'an, Shaanxi 710065, China)

Abstract The photonic energy bands of the two-dimensional photonic crystal made by GaAs pillars in air with
graphite lattice is calculated by finite difference time domain (FDTD) method. The result shows that there is a
complete photonic band gap in the normalized frequency zone between 0. 53 to 0.58 within this kind of photonic
crystal. Based on it, a model of two-dimensional photonic crystals stress sensor made by GaAs pillars in air with
graphite lattice is designed. The TE,mode formant wavelength of the sensor resonant cavity changing along with «
and y directions stress and the stress environment are calculated by FDTD method. The result shows that there is a

good linear characteristic between the formant wavelength and the stress, the sensor sensitivity responding to stress
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is 0.0111 nm/MPa, meanwhile, it is found that the sensor sensitivities along « and y directions are the same.
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Fig.1 TM and TE mode photonic bands of
two-dimensional pillars photonic crystals
with graphite lattice
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Fig. 2 Sensor model of the two-dimensional pillars

photonic crystals with graphite lattice
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Table 1 Elasticity obedience coefficient and piezo-optical

coefficient of GaAs

M=1
M=N=1 M=N=4
N=2
Elasticity obedience coefficient
11.696 —3.641 16.835

s /(107" m*«N"")
Piezo-optical coefficient

Iom/ao N1

—9.102 —5.267—12.121
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