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Fig. 1 Geometry of the waveguiding structrure
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Fig. 2 Schematic diagram of a five
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Table 1. TE and TM modes of the five layer waveguide of Fig. 2

mode £ mod iy
(em™ ") CSM SMAY

TEy, | 687.1 3.50353+ i 7.108E- 3 | 3.50344+ i7.103E- 3
TE, | -21.6 | 3.33735- i2.230E- 4 | 3.33729- i2.295E- 4
TE, | - 51.3 | 3.25166- i5.302E- 4 | 3.25169- i5.305E- 4
TE; 130.0 3.10425+ i 1.345E- 3 | 3.10425+ i 1.340E- 3
TE; | - 16.4 | 2.87833- i 1.696E— 4 | 2.87864- i1.737E- 4
TEs 150. 2 2.62748+ i 1.554E- 3 | 2.62814+ i 1.549E- 3
TEs 69.9 2.24251+ 7.232E- 4 | 2.24395+ i 7.084E- 4
TE, 131. 4 1.76494+ { 1.359E- 3 1.76819+ i 1.353E- 3
TEs | 237.3 1. 06887+ i 2.455E- 3 1.07426+ i 2.458E- 3
TMy | 631.4 3.49670+ i 6.532E- 3 | 3.49668+ i6.544E- 3
™, 4.3 3.33080+ i4.446E- 5 | 3.33070+ i3.519E- 5
TM, | - 16.6 | 3.22435- {1.713E- 4 | 3.22434- i 1.745E- 4

CSM: Complex Shooting Method
SMA: Scattering Matrix Approach
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Fig. 3 Effective index versus the GRIN factor s Fig. 4 Imaginary part of the effective index versus the

imaginary part of 7,4, of a linear GRIN waveg-
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Shooting Method for Solving the Eigenvalues of a Waveguide
with Complex Refractive Index Profile

Chen Changhua Yang Guowen Xu Junying
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Abstract A complex shooting method, which is the development of the real shooting
method for one dimensional waveguides, is proposed to solve the eigenvalues of
waveguides with complex refractive index profile. By using this method, the depen-
dence of TE and TM modes on the gain and losses can be analysed. Some numerical
examples are presented.

Key words eigenvalue, waveguide, shooting method.



