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Abstract The plane wave expansion method (PWE) is adopted to calculate chalcogenide photonic crystal bandgap,
and finite difference time domain (FDTD) method is used to simulate transmission characteristics for 60° bent
chalcogenide photonic crystal waveguide. Two symmetric air—holes are introduced in outer edge of line defects
in the 60° bent region, in order to improve the transmission efficiency by adjusting the radii of the air-holes. The
simulation result shows that transmission bandwidth is widened from the initial 60 nm to 161 nm while the radius
of the air—holes is 0.54R, however, the transmission efficiency fluctuates violently. Then some more air—holes are
introduced in the central line defect in bent region. It is noticed that when 3 air—holes with radius of 0.48R are added,
not only the transmission efficiency is improvement, but also the transmission bandwidth is widened to 340 nm.
Continuous bend of 60° waveguide structure optimization is similar to that of single one, and the result shows that
the transmission efficiency in continuous bend of waveguide can be significantly improved.
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Fig.1 (a) Structure of 60° bent waveguide in PhCs; (b) transmission and reflection spectra of 60° bent waveguide in PhCs

1205001-2



bR Wt
S o BRI Y R B O REAR 4 A I T P AR A AELRVASTIT AR i 9 (1 AR R T 90% 1Y
R 5 B2 )27 (AT 60 nm), PRI T 200 JLAS M B AT AL, 2 v AR sl
T SETE S i X R BB AN AL A 24 A ALl A B A AL AR AR R/ R B S O T R A
e a5 U AR IR B2 G 5 S R I S A A N 2 B s o BRSO 1A 25 AL AL RE Al I 3 25 il DX O 45 %)
P (RS ) DX B ROR AN, ST 228 AL AR IR 1 30 5 25 4 198 00 P 257l DX ) o B2 B 3 L |
23 AL BE RS O 520 nm o B 5 A B0 A A% a3

A2 SRR P4y 5 0.6R,0.54R ,0.48R ,0.42R , 2 4
RUNKE 3TN, 22 125 H T X6 o7 45 K4 119 4% By 5 o

E 2 BAF 2R FEREAR N AR 2 S AL T 4E DY DL T R S . (a) r=0.42R; (

Fig.2 Bent waveguides in a 2D PhC with two additional symmetrica air—holes of different radii.
(a) r=0.42R; (b) r=0.48R; (c¢) r=0.54R; (d) r=0.60R
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Table 1 Bandwidths for two additional symmetrica air-holes of different radii

r Bandwidth /nm
0.42R 99
0.48R 128
0.54R 161
0.6R 118
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