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Simulation and experimental research of phase
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Cheng Yang!™ Yao Bai-Cheng!) Wu Yu!) Wang Ze-Gao?
Gong Yuan") Rao Yun-Jiang!

1) (Key Laboratory of Optical Fiber Sensing and Communication, Ministry of Education, School of Communication and Information Engineering, University of
Electronic Science and Technology of China, Chengdu 611731, China)
2) ( State Key Laboratory of Electronic Thin Films and Integrated Devices, School of Microelectronics and Solid-State Electronics, University of Electronic
Science and Technology of China, Chengdu 610054, China )

( Received 4 July 2013; revised manuscript received 15 August 2013 )

Abstract

The applications of graphene-based optical waveguide devices have been demonstrated to be one of the important directions
of development for a new generation of photonic devices, and the research of graphene-based optical fiber and integrated photonic
devices has attracted a great deal of attention at home and abroad. In this paper, a graphene planar optical waveguide is proposed which
could transmit light by the evanescent field coupling with a microfiber. Finite element method is adopted to simulate the optical field
intensity distribution and phase features of light propagating along graphene planar optical waveguide, and an experiment is performed
to verify these features. Experimental results show that the transmission distribution and phases of the evanescent field are modulated
by graphene obviously, it could effectively gather and transmit the high-order modes, exhibiting denser equal-phase faces on unit
propagating length. In this work, we propose a new method in which the microfiber is adopted to investigate the transmission phase
feature of graphene by evanescent wave coupling, which could be used as references for the design and application of graphene-based

optical devices, such as modulator, filter, laser and sensor.

Keywords: graphene planar optical waveguide, Evanescent wave, Optical field intensity, phase
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