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The Improvement of Inverse Wentzel-Kramer-Brillouin (WKB) Method

ZHANG Chang-ming, LIU Yong-zhi, ZHANG Xiao-xia, GAN Xiao-yong

(School of Optic-Electronic Information. UESTC,Chengdu 610054, China)

Abstract: The improvement of inverse Wentzel-Kramer-Brillouin (WKB) method for refractive-index profile of a graded-

index planar waveguide calculated numerically from the eigenvalue equation under the WKB approximation is extended.

The practicality of this method is demonstrated by application to three types of refractive index distribution (exponential.

Gaussian and step refractive index distribution). The refractive-index profiles calculated from the corresponding effective-

index function.which can be found approximately by least-square fitting of a set of measured effective indexes. agree well

with the exact profile. The absolute errors of the waveguide surface indexes calculated, with respect to the exact values.

are about 0.1%.
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Fig.1 Effective-index function
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Table 1 Effective index of exponential function distribution

Case 1
n=1.n=2.177, An=0.098 7, d=2. 23 pm, A=0.632 § pm
i AR HE

.243 171 1
.221 826 4
.207 578 7
.197 317 9
.189 814 9
.184 106 9
- 180 678 3
.178 343 1
. 177 191 6
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Fig. 2 Refractive index distribution computed with

exponential distribution waveguide
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Fig. 3  Refractive index distribution computed with

step distribution waveguide
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Table 2 Effective index of Fermi function distribution

Case 1
n=1.n=2.177, An=0.098 7, d=2.23 pm. A=0.632 8 pm
1) ARG E
0 2.241 593 1
1 2.232 980 4
2 2.223 802 5
3 2.214 400 8
4 2.205 124 0
5 2.196 343 0
6 2.188 487 0
7 2.182 099 0
8 2.177 944 1
Case 2

n=2.177. An=0.071 0, d=0. 286 pm. A=0.632 § um

ESEEENHE .30 AR HE
1 0 2.232 525 3
1.5 —0.008 2 2.232 731 6
1.7 —0.014 8 2.232 899 1
2.0 —0.038 2 2,233 483 9
1 1 2.205 953 2
1.5 0.986 1 2.206 338 5
1.7 0.974 7 2.206 656 0
2.0 0.933 7 2.207 799 8
1 2 2.182 165 6
1.5 1.982 2 2.182 484 4
1.7 1.967 3 2.182 754 7
2.0 1.912 5 2.183 791 9
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Fig. 4 The Fermi function profile
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Fig. 5 Refractive index distribution computed with

Fermi function profile waveguide
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Fig. 6 Refractive index distribution computed with the

step distribution waveguide(Case 1)
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Table 3 Effective index of step function distribution

Case 1
n=2.202.4n=0.125,d=2. 628 pm.A=0.632 § pm
B RS ES
0 2.324 274 8
1 2.316 092 9
2 2. 302 438 8
3 2,283 303 2
4 2.258 732 2
5 2.229 031 3
Case 2
n,=2.202.4n=0.125.d=1. 280 pm,A3=0. 632 8 pm
BB GRS ES
0 2.316 140 9
1 2.285 200 7
2 2.234 376 8
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