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Abstract

In this paper, the air hole photonic crystal model is constructed by sector scatterers, and the linear
defect waveguide is constructed. The dispersion curves in TM mode are simulated by using plane
wave expansion method, and the group refractive index and group velocity are obtained by
changing the parameters of scattering elements. The ideal model with large group refractive index
and large bandwidth is obtained by normalized delay bandwidth product and dispersion constant.
The waveguide structure is changed as a whole, and the scattering elements are divided into three
types: face to face type, back to back type and rotation 30°. The calculated results are compared
and analyzed.
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Figure 1. Sector scatterer
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Figure 2. Photonic crystal with hexagonal
lattice structure
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Figure 3. Face-to-face line defect waveguide
structure
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Figure 4. Relationship of dispersion curve with 6
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Figure 5. Group refractive index curve of face to face line defect waveguides
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Table 1. n,,Al,n,Aw / ®,v, in face-to-face line defect waveguide

1. EMERERIERSN 1, ALnAo/o,v,

r d 0 ng AL ngAw/w Vg
0.200a 0.200a 145° 39.0 8.5 0.213 0.026¢
0.225a 0.225a 128° 43.2 7.6 0.211 0.023¢
0.250a 0.250a 118.5° 51.0 5.1 0.169 0.020¢
0.275a 0.275a 113.95° 66.1 3.9 0.166 0.015¢
0.300a 0.300a 111.5° 91.9 2.1 0.122 0.011c
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Table 2. aand A2 for |D|<1 in face to face line defect waveguides
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g a (nm) |D| A (nm)
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Figure 6. GVD curves of face to face line defect waveguides
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Figure 7. Back-to-back line defect waveguide
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Figure 8. Group refractive index curve of back-to-back linear defect waveguides
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Table 3. n,Al.n Ao / o,v, inback-to-back face line defect waveguides

3. EMERERIEHSH 0, A0 Aojo,,

r d 0 g AL ngAw/w Vg
0.200a 0.200a 145° 39.0 8.5 0.215 0.026¢
0.225a 0.225a 128° 43.0 7.6 0.211 0.023¢c
0.250a 0.250a 118.5° 51.0 5.1 0.168 0.020c
0.275a 0.275a 114° 66.1 39 0.166 0.015¢
0.300a 0.300a 111.7° 92.6 2.1 0.123 0.011c

2 3 "R, WREAARNER Y 8.5 nm, RAH—LIERA RN 0215, FHHL £ =1Thz , Al

A =300 pm, T 58 ]S H) 397.2~1649.6 nm ARG, A& H ECN 35.862 um.
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Figure 9. GVD curve of a back-to-back line defect waveguide
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Table4.aand AA for |D|<1 in back-to-back line defect waveguides
T, B EBERIERS |D| <1 F#a R AL

ng a (nm) ID| A (nm)
39.0 182.5 <1.0 2.73
43.0 183.1 <1.0 2.26
51.0 184.4 <1.0 1.26
66.1 186.7 <1.0 0
92.6 189.7 <1.0 0.62
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Figure 10. Rotating 30° post-line defective
waveguide
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Figure 11. The group refractive index curve of a linear defect waveguide after
rotation 30°
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Table 5. n,Al.nA® / ®,v, ina linear defect waveguide after rotation 30°

TS5, ERE30 REBRIEK TR n, AL n Ao /w,v,

r d 4 g AL ngAw/m Vg
0.200a 0.200a 160° 36.2 10.8 0.253 0.028¢c
0.225a 0.225a 140° 41.1 8.1 0.209 0.024c
0.250a 0.250a 128° 49.8 6.8 0.206 0.020c
0.275a 0.275a 120.5° 63.7 4.0 0.162 0.016¢
0.300a 0.300a 114.8° 83.3 3.0 0.162 0.012¢

I, HUN Toheds 3075 Lk B T it o Soth 26

6N A=1550nm , |[D|<1W ) a ERAHEME. W,
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Figure 12. GVD curve of the waveguide with line defects after rotation 30°
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Table 6.a and A4 in a linear defect waveguide after rotation 30° when |D|<1

6. N30 B ABIERS D] <1 FtaR A2

ng a (nm) |D| (ps/mm-nm) A/ (nm)
36.2 184.3 <1.0 43
41.1 189.1 <1.0 3.6
49.8 186.5 <1.0 2.1
63.7 188.6 <1.0 0.5
83.3 190.9 <1.0 0.5

)7 58 Fe K ATIA 2094.3 nm.
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