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Optical Waveguide Effect in Ag- and Cu-Stained Glasses

Toru KISHII
(R and D Center, Toshiba Corp., Kawasaki-shi 210)

As the stained glasses had dark-colored surface layers and had only small surface com-
pression, following peculiarities were observed in optical waveguide effect in comparison
with K+ ion-exchanged, chemically strengthened glasses :

(1) Light propagation in surface layers for macroscopic distance was not possible,

(2) Effective index distribution of propagating modes was not sharp presumably due to
the lack of mode selection by multiple reflection, and

(8) Differences in effective index distribution between TM and TE mode were very

small or not detected.

[Received March 9, 1978]

Key-words : Optical waveguide, Ion exchange, Chemical tempering, Surface stress. Stained
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Table 1. Salt bath composition (mol‘%).

No. NaNO, AgNO, CuCl
1 80 20 0
2 80+ o 5 - __ . 5
3 8 10 10
4 80 5 15
IP OP Vs P

© X o /\X
AN X T N T
G G

(a) (b)
Arrangements for observing propagation
constant distribution in a layer. (a) :
Bright fringe method, (b) : Dark fringe
method. L : Monochromatic light source,
G : Glass, IP : Input prism, OP : Qutput
prism, P :Prism, T :Objective lens of
a telescope. :

Fig. 1.
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Fg. 2. Mode index distribution of a sample

observed by dark and bright fringe
method.
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Fig. 3. Thin section photoelasticity of samples.

Thickness of samples : 0.3 mm. Bars

in the figures show 100 gm.
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Fig. 4. Refractive vindex distribution observed 13

by an interference microscope. Bars
in the figures show 100 um.
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Fig. 7. Mode index distribution of samples
treated at 400°C in salt bath 1 for times
indicated (Left : Bright fringe method,
Middle and Right: Dark fringe me-

n thod).
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Fig. 5. Mode index distribution of samples
treated at 400°C in salt bath 3 and 4 for
times indicated (dark fringe method). ’;‘
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Fig. 6. Mode index distribution of samples Fig. 8. Mode index distribution of samples
treated at 400°C in salt bath 1 for times treated at 400°C in salt bath 2 for times

indicated (dark fringe method). indicated (dark fringe method).
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