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Fig. 1 Geometry of a multilaycr dielectric planar optical waveguide
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Table 1 Comparison of the caleulated B with the exact value for the parabolic profile

Number of layers Thickness of each layer B for TEy mode (1/um)
() Prosent method Esact value

20 0.2 11.3061

30 0.13 11.3245 11.3301

50 0.08  11.3301
2. EHASH
FHIBEBSPEEE S o FRRFTHRI4GR

0’ (@) = ng+2ng- dn-exp(— |z /d), (25)

R ng=2.177, dn=0.043, d=0.931 pm, A= 0.6328 wm , 12— FhE BAHR, Bk o' (@)
S A RS G S7, Wil B S0k [2] (2-82) Ry . MAILIT Ik TE, BB R 5K g5
RBRTE S, HEPEHTHESIFE (o] =10 pm BB, 24 0| >10 pm B, 4 n(z) =no,

Table 2 Comparison of the caleulated 8 with the exact value for the exponential profile

Thickness of each layer £ for TEy mode (1/um)
Number of layers —
(pernr) Present method Exact value
20 0.5 21.6714
50 0.2 21.6201 21.6158
80 0.125 21.6158
$ F X MW

\[1] J.N. Polky e. al.; J. O. S. 4., 1974, 64, No. 3 (Mar), 274~379,



1100 ¥ % L= 4 1 &

(2] mHER RGMOLHESHALMAE R, (NRAFHEY iR H,1981), 106,
[3] J.Chilwell, I. Hodgkinson; J. O. 8. A. (4), 1984, 1, No. 7 (Jul), 742~753.
[4] L.M. Walpity; J. 0. 8, 4. (4), 1985, 2, No. 4 (Apr), 595~602.

A new method for solving multilayer dielectric waveguide
and its application to non—uniform dielectric waveguide

Wang Zrgva aND Wanag Xvu
(Shanghai University of Science & T'echnology, Shanghai 201800)

(Received 11 January 1991; revised 6 May 1991)

Abstract

In this paper, we present a new direct methed for solving the problem of a mult
ilayer dielectric planar waveguide. Applying this method to a non-uniform dielec-
trio planar waveguide, we can solve the problems of an arbitarily graded planar
waveguide for either TE or TM modes. Taking parabolic and exponential refractive
index profiles as two examples, we have shown that high aceuracy can be abtained by
using this methed provided that the waveguide can be divided into proper number
and thickness of layers.
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