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Mach-Zehnder interferometer designed based on self-collimating
beams and photonic band gap in photonic crystals

Han Kui® Wang Zi-Yu Shen Xiao-Peng Wu Qiong-Hua Tong Xing Tang Gang Wu Yu-Xi
( Department of Physics, China University of Mining and Technology, Xuzhou 221116, China)
(Received 5 May 2010 ; revised manuscript received 18 June 2010)

Abstract
We propose a compact, high efficient full photonic crystal Mach-Zehnder ( MZ) interferometer based on the self-
collimation and photonic band gap in two-dimensional photonic crystals. Line defected photonic crystals are used as the
beam splitter and the mirror. The interference theory is used to discuss the interferometer output mechanism, and
compared with the finite-difference time-domain (FDTD) simulation results. The designed MZ interferometer can surve as

micro-detectors of gas and liquid, which may play an important role in integrated optics.

Keywords; photonic crystals, self-collimation, MZ interferometer
PACS: 42.70.Qs, 07.60.-J,42.79.- Ag
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