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Two-Wavelength Division Demultiplexer Based on Triangular

Lattice Photonic Crystal Resonant Cavity
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Abstract

Sun Fengxing
(School of Electronic and Optical Engineering , Nanjing University of Science and Technology ,
Nangjing . Jiangsw 210094, China)

A wavelength-division demultiplexer based on two-dimensional triangular lattice photonic crystals is

Key words

proposed. This structure is composed of line-defect waveguides, ring resonators and point-defect nanocavities. The
output efficiency of the system is increased.

characteristics of line-defect waveguide are investigated via the method of the plane-wave expansion, and the

difference time-domain

projected band diagrams of line-defect waveguide are derived. Then appropriate parameters are obtained after a lot of
demultiplexing between 1271 nm and 1291 nm with this device. Besides, six extra dielectric rods are added to
OCIS codes
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simulations of the fine tuning of local components and the whole device. The transmission characteristics of light with
different wavelengths in the photonic crystals demultiplexer are analyzed via the finite-difference time-domain
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(FDTD) method, and the resulting electric fields are also given. The results show the ability of wavelength-division

enhance the transmission of the ring cavity, and by adding three pairs of dielectric rods at the entrance port, the total
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Fig. 1 Photonic band structure for the TM modes of

dielectric rods with triangular lattice in air
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Fig. 2 Photonic band structure for the TE modes of

dielectric rods with triangular lattice in air
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Fig. 3 Projected band diagram for waveguide based on line
defect. (Structure of the line-defect waveguide is

shown in the inset)
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Fig. 4 Schematic of the ring cavity
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Fig. 5 Schematic of the wavelength-division demultiplexer
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Fig. 6 Q factor of the ring cavity versus
displacement of dielectric rods
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Fig. 7 Wavelenth spacing versus displacement of

dielectric rods
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Fig.8 Transmission spectra of the wavelength demultiplexer
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Fig. 9 Transmission spectra of the optimized wavelength-
division demultiplexer ( Structure of waveguide

A is shown in the right inset)
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Table 1 Output efficiencies of different structures

Central frequency of incident ray 0.3125 0.3180

Output waveguide B C B C
System before improvement /% 7 72 67 9
System after imncreasing 7.5 88 83 12

dielectric rods /%
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