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Investigation on Slow Light Properties in Rectangular Holes Photonic
Crystal Waveguide

MAO Qiang-ming, LI Chang-hong., XIA Zheng
(College of Automation Engineering . Qingdao University , Qingdao. Shandong 266071, China)

Abstract; Rectangular holes photonic crystal waveguide was proposed, by introducing rectangular holes in
the second row and ellipse holes in the first and third rows near the line-defect waveguide to replace circle
holes. The characteristics of slow light were investigated by plane wave expansion method. Influence of
the structure asymmetry of rectangular holes to slow light bandwidth and low dispersion property were
studied. Results show that within the linear region of guided mode that average group index varies at a
variation of +=10% range, compared to circular holes line-defect waveguide, the obtained guided mode
can be better restricted in band gap, when width parameter of rectangular holes is smaller than height
parameter, guided mode can obtain slow light with bigger normalized delay-bandwidth product, wider
bandwidth and lower dispersion. Optimization to parameters of rectangular holes in the waveguide shows
the biggest normalized delay-bandwidth product about 0. 402, with bandwidth about 44. 4 nm and group
velocity dispersion about 8.0 ps’/mm, it indicates that the waveguide has a promising application in the
field of data transmission without distortion.
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Fig. 1 Schematic diagram of photonic crystal

waveguide structure
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Table 1 Slow light parameters for the structure in Fig. 3(a)

w/a h/a g AA/nm NDBP
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0. 330 0. 828 22.2 44,4 0.402
0.372 0. 831 34.3 27.9 0. 360
0. 384 0. 829 42.2 23.2 0. 387
0.432 0. 827 93.2 16.1 0. 361
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w/a h/a g AA/nm NDBP
0.720 0.298 25.3 37.6 0. 319
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