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Table 1. Dispersion characteristics of a symmetric waveguide with Kerr-type core (> 0), no =

1.52, mi= 1.50, W.= oE /2 relative value of maximum power denslty, d: half-width of
the film. (1) The present method, (2) Methods used in Ref. [4] and [ 6]

TEo mode Wo = 0.010

TEo mode W,, = 0.020

kod 2.5 5.0 7.5 kot 2.5 5.0

(1) 1. 5080 1. 5151 1. 5188 (1) 1. 5110 1.5194

(2) 1. 5080 1.515 1.5188 (2) 1.5110 1.5193
TE: mode W.. = 0.010 TE: mode W,, = 0.020

kod 7 7.5 10.0 12.5 15.0 kod 6.0 7.0 7.5 10.0

(1)]1.5021 | 1.5035|1.5094 | 1.5135 | 1. 5161 (1 1.5014 1. 5048 1. 5068 1.5134

(2)]1.5020 | 1.5033 | 1.5091 | 1.5132 | 1.5159 (2) 1.5013 1. 5046 1. 5062 1. 5131
TE2 mode Wo = 0.010 TE: mode W, = 0.020

kod 12.0 12. 5 13.75 15.0 kod | 11.5 12.5 13.75 14.0 15.0

(1) 1. 5004 1.5012 1. 5036 1. 5059 (1) 1.5018 | 1.5043 | 1.5073 | 1.5079 | 1.5100

(2) 1. 5004 1.5012 1. 5036 1. 5057 (2) ] 1.5016 | 1.5041 | 1.5071 | 1.5073 | 1. 5097

Table 2. Dispersion characteristics of a symmetric wave guide with Kerr-type core (x< 0)

TEomode kod = 15 TE: mode kod = 15

W, 0.010 0. 020 0.030 W. | 0.010 | 0.015 | 0.020 @ 0.025
(1) 1.5151 1.5092 1. 5002 (1) | 1.5067 | 1.5043 | 1.5021 | 1.5004
(2) 1.5156 1. 5090 1. 5007 (2) | 1.5069 | 1.5047 | 1.5027 | 1.5007

3.2 AENRE REEHRIES

HU T 5 238 o IVZRMEAr no = 2. 00, FHEFTHZHE 0= 1.50, WEHFHFE = 1.00,
AR T TE B TE B 6 BT T S50 5. B kod = 2mA/d = o B3 I
JERE d = 2a), A 4FIE —MBEAC S AL ) e DR S FEAHXE) Wo = oE3/2, L Eo HiZAS S
AR s is, w5 THIN T Wo = 0.005, 0.010, 0.015, 0.020, 0.025 L4 2T
TEo L TE BB E N = B/ko, 5 3CHR[ 7] A MRS RIFATEER, Wik 3 P
N, ] LB A RS L.

Table 3. Disperison characteristics of an asymmetric waveguide with Kerr-type core (o> 0), no=

2.00, ni= 1.50, na= 1.00, kod = m, Wo= oEs/2: relative value of power density at
substratefilm interface. (1) The present method, (2) Methods used in Ref [ 7]
mode | Wo= oki/2 0. 005 0.010 0.015 0. 020 0. 025
TE. (1) 1. 8830 1. 8910 1. 8980 1.9070 1. 9150
(2) 1. 8330 1. 8910 1. 8980 1. 9065 1. 9144
TE: (1 1.5249 1.5260 1.5277 1.5290 1. 5305
(2) 1.5248 1.5263 1. 5276 1.5289 1. 5303
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Abstract A novel stratification method (staircase approximation method) is
presented to analyse dispersion characteristics of nonlinear slab sandwitched
between linear substrate and linear cladding. Recursion formulas which are
equivalent to extended transfer matrix method are used to calculate the
dependence of propagation constant on power density. The method can be
applied to non—XKerr type films as well as slab guide with graded-index.
Computed results for typical examples are in good agreement with the exact
results reported in literatures.

Key words nonlinear optical waveguides, dispersion relations, stratification
method.



