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Abstract

The dispersion curves of two defect-free structures are calculated by photonic crystal by gallium
arsenide (GaAs) hexagonal scatterers in this paper, and the group refractive index, group velocity,
bandwidth and normalized band width product are obtained, respectively. The results show that
for the perfect structure, when the upper and lower bottom surface is the same and r = 0.05 pum,
the normalized band width product is 0.262, and when the upper and lower bottom surface is dif-
ferent and r = 0.05 pm, the normalized band width product is 0.250, so both structures have good
slow light effect.
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Figure 1. Perfect structure by hexagonal scatterers
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Figure 2. Group refractive index curve of the structure with
same in the upper and lower layers of GaAs
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Table 1. ng, vg, N, 29 for the GaAs structure with same in the upper and lower layers
w

Aw

# 1. GaAs L FEMERIZME ng, v, ng—~

r Ng Aiw Vg n, %

10} [

0.05 um 13.0 0.020 0.076¢ 0.262
0.10 um 145 0.012 0.069c 0.171
0.15 um 16.6 0.010 0.060c 0.170
0.20 pm 19.4 0.008 0.052c 0.157
0.25 um 21.5 0.006 0.047c 0.131
0.30 um 24.2 0.004 0.041c 0.095
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Figure 3. Group refractive index curves with different upper and lower
layers
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Table 2. ng, vg, N 29 for the GaAs structure with different the upper and lower layers
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% 2. GaAs L FRRRIEMH ny, v, n, 22
[0}

r Ng Aiw Vg n, %

@ 3

0.05 um 12.9 0.020 0.078c 0.258
0.10 um 14.3 0.011 0.070c 0.167
0.15 um 16.8 0.010 0.060c 0.168
0.20 pm 19.9 0.008 0.050c 0.158
0.25 um 21.9 0.006 0.046¢ 0.128
0.30 um 25.2 0.004 0.040c 0.092
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