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Table 1. Boundary condition for an anisotropic dielectric rectangular waveguide
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Fig. 3 Electric- /magnetic-field distributions for Ej, mode. (a) The contour plot of E,; (b) the contour plot of H,; .

(¢) The vector electric-field (E,, E,) profile; (d) The vector magnetic-field (H,, H,) profile
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Fig. 4 Electric- /magnetic-field distributions for E%, mode. (a) The contour plot of £, ; (b) the contour plot of-H.,;
(c) The vector electric-field (E., E,) profile; (d) The vector magnetic-field (H,, H,) profile
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Table 2. Numerical results for the finite element gird with the second-and

third-order triangular elements
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boundary - .
conditions modes second-order third-order
elements . elements
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N

FILAFESR A Sy, R{IEH) IMSL ) PDE/protran R T LA A . ¥, 2EFHER
BERT® CAXRSWMENGOXES BVATRAHSEHAHESH
WAVEGIDE, A X EEET REISHAHIERARHET. F-RUTZLHERLH T XH
—HERGHT A RSEAGBETHER, FEXNTUARLRGER, B TR
WER. SHEFARE, #BT EMEEH WREES S A FHE R LW IRG 57 %0 E.
M F 407 A T PDE/protran $k{FMIA A R HE, FIALAER L CARTHATR.

£ F X W

(1) BRF, FRE, BHMARSHEREUERTHN. L¥¥R, 1989, 8(2) : 175~180

(2] BEF, FRE, & #%, ARAEERFHRAIAEAGHFERELERTON. SHAFARAESE
%, 1991, (1) ¢ 32~36

BIREF, TRE, HAERFTHRENARTESFSRTHAERES. £ ¥ 8, 1991, 11(8) : 720
~726

[4] G.Swell, Analysis of a finite element; PDE/protran, Spring-verlag, 1985

[5] G.Swell, S.R. Cvetkovic, WAVEGIDE-an interactive waveguide program. Irs. J. Adv. Eng. Software, 1989, 11
(4) 1 169~175 e

[6] A.P. Zhao, S. R. Cvetkovic, M. Punjani, Analysis of stripe multilayer waveguides with effective index and finite
element methods. [EEE J. Quant. Electron. , 1992, QE-28(3) 1 573~579

[7] N. Mabaya, P. E. Lagasse, P. Vandenbulcke, Finite element analysis of optical waveguides. IEEE Trans.
Microwave Theory and Tech. , 1981, MTT-29(6) ¢+ 600~605

[8] B. M. A. Rahman, J. B. Davies, Penalty function improvement of waveguide solution by finite-element. IEEE
Trans, Microwave Theory and Tech. , 1984, MTT-32(8) : 922~928



TH BEFF: SHEAREARSH—FHHRL 735

[9] M. Koshiba, K. Hayata, M. Suzuki, Improved finite-element formulation in terms of the magnetic field vector for
dielectric waveguides, IEEE Trans. Microwave Theory and Tech. , 1985, MTT-33(3) : 227~233

[10] K. Hayata, M. Koshiba, M. Suzuki, Vectorial finite-element method without any spurious solutions for dielectric
waveguiding problems using transverse magnatic field component. /EEE Trans. Microwave Theory and Tech. ,
1986, MTT-34(11) : 1120~1124 '

[11] B. M. A. Rahman, J. B. Davies, Finite- element analysis of optical and microwave waveguide problems IEEE
Trans. ‘Microwave Theory and Tech. , 1984, MTT-32(1) : 20~28

[12] G. Forsythe, M. Malcolm, C. Moler, Computer Method for Mathematical Computatums, Prentice-Hall, 1977

[13] W. C. Chew, M. A. Nasir,, A variational analysis of anisotropic inhomogeneous dielectric waveguidess /EEE
Trans. Microwave Theory and Tech. , 1989, MTT-87(4) 661~668

A Novel System for Analysis of Anisotropic Waveguides
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Abstract This paper reports an flexible, interactive and atuomatic system, based on the
vector finite elemenf method, and implemented within IMSL’ s PDE/Protran problem
solving environment.. Numerical results for all propagating modes in an anisotropic
dielectric rectangular waveguide are presented and verified through comparison with an
' earlier study (where, in fact, fewer modes were found). Furthermore, in comparison
with other studies, the evaluation of accuracy of the method is demonstrated in terms of
both propagatlon constants as well -as modal field profiles. These resulis also clearly
~ _illustrate the speed and the ease of use of the modxfled WAVEGIDE program.
Key words amsotroplc, wavegulde '





