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Fig. 1 Photonic band structures for TE modes when the
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Fig. 2 Equifrequency contour of the second band in the

wave-vector space for TE modes
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Investigation on Two-dimensional Photonic Crystal Asymmetric

Mach-Zehnder Self-collimation Sensor

WANG Yu-fei' ,QIU Yi-shen? ,CHEN Xi-yao®, QIANG Ze-xuan®, LAl Guo-zhong',QIU Hui-ye'
(1 School of Physics and Electromechanical Engineering , Longyan University ,Longyan,Fujian 364012,China)

(2a. Key Lab of Optoelectronic Science and Technology for Medicine ;b. Ministry of Education & Fujian Provincial

Key Lab of Photonic Technology s Fujian Normal University , Fuzhou 350007 ,China)

(3 Department of Physics and Electronic Information Engineering , Minjiang University , Fuzhou 350108 ,China)

Abstract: A new asymmetric Mach-Zehnder interferometer sensor is proposed based on the self-collimation

effect of two-dimensional air-cylinder photonic crystal by introducing a sensing area in the longer branch.

Self-collimation frequency range is confirmed by employing the plane wave expansion method. Two-

dimensional finite-difference time-domain technique is used in this work. 68 nm/RIU sensitivity can be

achieved. The simulated performance is realized by the incidence of single frequency light. The proposed

photonic crystal sensor is defect free configuration and thus reduce the fabrication difficulty. The

dimensions of such sensor are no more than twenty microns. It is desirable to perform ultra-compact,

highly-sensitive,low-cost label-free sensor and may be applied to photonic integrated circuits.

Key words: Photonic crystal; Self-collimation; Sensor; Photonic integrated circuits
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