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A novel photonic crystal waveguide multifunctional light-emitting
beaming device

LIU Ze-Kun, HUA Chang-Zhou'
(Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China)

Abstract: Based on two-dimensional triangular lattice photonic crystal, a multi-functional device of two-dimensional
photonic crystal waveguide light-emitting beaming with integrated filtering function is designed, which can achieve the
fusion of outgoing light beaming and specific wavelength efficient filtering. The beam structure of the emitting light is
similar to the grating structure, and the beam is in the state of clustering through the mutual interference principle be-
tween the multi-channel, which improves the radiation efficiency and distance of the emitting light. The finite differ-
ence time domain method can be used to obtain the effective propagation distance of 450 wm at the incident wavelength
of 1. 447 pm. The structure design has a good beaming ability for incident light in the range of 1. 435-1. 465 pm. At the
same time, there are two hexagonal coupled filtering structures on either side of the waveguide, the transmission effi-
ciencies for incident light waves are close to 98. 4% and 97. 3% with central wavelengths of 1. 490 pm and 1. 510 pm,
respectively. The fusion structure successfully realizes the filtering and clustering functions.

Key words: photonic crystal waveguide, filtering function, light-emitting beaming, finite-difference time-domain
method
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