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Abstract

The refractive index profile and the propagation characteristics of guided beam mode
for planar optical waveguides fabricated with ion-exchange from molten salts of silver
nitrate are discussed.

The pyrex glass substrate was dipped into an AgNO;-melt for a typical 3-9 hours at
300°C of diffusion temperature ; some alkali ions are exchanged by Ag* ions forming a
high index at the surface. The index profiles are determined by the inverse W. K. B.
method based on mode spectroscopy and shown to be exponentially decreasing from the
surface. The mode functions are obtained by solving the wave equation for an
exponential profile and shown graphically in order to have some understanding of the
mechanism producing a scattering loss.

The attenuation of the sample waveguides fabricated is also measured and yields a
beam loss of 2.0-2.5 dB/cm for TE, mode excitation. Measurements of mode conversion,
mode-and thickness-dependent losses of the waveguide are discussed in detail. These
results allow us to identify the loss mechanism which may depend on either the surface
roughness or silver ion concentration in an ion-exchanged planar optical waveguide.
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