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Investigation on Slow Light in Photonic Crystal with Air Ring
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Abstract The line defect waveguide structure of triangular lattice photonic crystal with air ring is studied.
The influence of scatter inner radius R, and outer radius R,, on the slow light properties is studied. These
results indicate that the ratio of R./R.. in 0.15~0.35 is favorite to obtain the broadband slow light. The outer
radius Ry, of the air ring rows next to the waveguide channel has the more impact on the properties than the
inner radius Ry, of the air ring rows next to the waveguide channel. The air holes scattering element on both
sides of the waveguide are benefit to reduce the group velocity, while the air rings are helpful to get wider slow
light bandwidth. However, the ideal slow light phenomenon is obtained in the asymmetric line defect
waveguide which is combined air holes with air rings. The group velocity 0.0086 ¢ which has low dispersion is
obtained with the wavelength range of 6.588 nm.
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Fig.1 Schematic diagram of line defect PC waveguide with air ring. (a) Schematic diagram of the symmetric line defect waveguide;
(b) schematic diagram of the asymmetric line defect waveguide
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Fig.2 Relationship of the dispersion curves (IM mode) with R,.=0.47 a, R,=0.15 a
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Fig.3 Relationship of the dispersion curves with the with Fig.4 Relationship of the group velocity curves the different
change of Ri/R.u parameters of Ri/R..
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Fig.5 Relationship of the group velocity curves with the size of the radius R, or Ruu
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Table 1 Slow light comprehensive properties comparison of typical structures

Structure Other scatterer’s
Parameters of the first rows next to waveguide i,  Aynm AX/nm Ny
features parameter
Symmetrical R,.=0.45 a Riw=0.45a . Ri-0.13 ¢ 30.4 1515.15 16.706 0.3350
structures R.,=0.13 a Ri=0.415 a \R;,=0.13 a® 33.0 1512.03 20.270 0.4423
Ri=0.415 ¢ \R;,=0.17 a® 46.5 1575.37 10.156 0.2900
Riuw=0.415 a R, =0 ¢ 63.6 1565.83 7.801 0.3169
Rww=0.415 a R, =0.17 a \Ry=0.29 a” 168.3 1558.57 5.525 0.5966
Asymmetrical
R..=0.415 a \R;, =0.17 a \R=0.3 a* 129.2 1554.22 6.588 0.5748
structures
R..=0.415 a \R;, =0.17 a \R,=0.325 a* 92.5 1543.80 8.100 0.4850
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