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Analysis and Measurement of Effective Refractive
Indices with Ion-exchanged Slab Waveguide
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Abstract

In this study.
using

the slab waveguide was {abricated
(KNOS or
{AgNOy) molten sources by ion-exchange process. The

potassiurm—nitride silver-nitride
effective refractive indices of waveguide were measured
by Prism-Coupling method. and The characteristics of
effective diffusion depth.
coefficient, and
refractive index profile ctc)) were investigated by WKE
method. In the case of potassium ion-exchange, the
computer calculation showed that the refractive index

waveguide(mode dispersion,

surface  refractive  index, diffusion

profile of waveguide followed Gaussian function, the
surface refractive index increased with ion-exchange
time, and the effective diffusion depth increased a little
as lon-exchange time increased, while the surface
refractive index of silver ion-exchanged waveguide
decreased with ion-exchange time because of the ijon
surface  of
depth
Double ion-exchanged waveguide

depletion on the waveguide, and the

effective  diffusion increased  seriously with
ion-exchange ume.
was fabricated by performing silver ion-exchange after
potassium Double ion-exchanged
waveguide had a tight mode binding force since the

surface refractive index was larger than single step

ion-exchange.

ion-exchanged waveguide,
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2-1. Prism Coupling Method
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2-2, WEKB(Wentzel-Kramer-Brillouin) Method
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Double Ion —Exchange

n( $)=ny+ dnsErfef £)+ angExp(-- &9
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n: = surface refractive index

n, = substrate refractive index

dn = n: - N

dnx = Index change by potassium ion—exchange
dnag = Index change by silver ion-exchange

g = x'd 1 Normalized effective depth
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