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Research of Slow Light in the Two-Dimensional Rods Photonic
Crystal Coupled-Cavity Waveguides

Qu Lianjie Yang Yuede Huang Yongzhen
(State Key Laboratory on Integrated Optoeletronics, Institute of Semiconductors ,

Chinese Academy of Sciences, Beijing 100083, China)

Abstract Based on the 2D triangular rods photonic crystal two-defect coupled-cavity waveguides, the new structure of
slow-light waveguide is designed with better characteristics. The slow-light characteristic is simulated analyzed using plane wave
expansion method. It is found that the mode outside the band will move into the band to form a guide mode by adjusting the
radius of the defect rods. The waveguide structure with group velocity 0.0055¢ is obtained and the bandwidth is 135 GHz when
c is the light velocity in vacuum. When the group velocity is about 0.01¢, the bandwidth of up to 260 GHz is about to meet the
needs of practical application. In addition, the waveguide structure is simple and tunable, and it can be applied to optical delay
lines, all-optical buffer and other slow light devise.
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slow light; zero-dispersion
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Fig. 1 Structure of 2D triangular rods photonic crystal

two-defect coupled cavity waveguides
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with m varying from 1.1 to 1. 3
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Tablel Characteristics of slow light with different radii of defect rods

The size of

Zero-dispersion

Group velocity /

Bandwidth /

Delay-bandwidth

defect rods m point /(a/A) c GHz product
0.75 0.3100 0.0115 325 94200
0.76 0.3090 0. 0099 261 87878
0.77 0.3082 0.0084 221 87698
0.78 0.3074 0.0069 176 85024
0.79 0. 3066 0. 0055 135 81818
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Fig. 4 Theoretical dispersion curves(a) ,plot of group velocity(b) ,plot of GVD(¢)
of the structure with m varying from 0. 6 to 0.9
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