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Giant optical nonlinearity in semiconductor-doped glasses
New development of colored glasses
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Abstract

Colored glasses which are commercially
available as sharp-cut color filters consist of 1}
~ 100 am microcrystallites of CdS5:5e: » embed-
ded in glass matrix. Such semiconductor-doped
glasses have recently much interest owing to
the enhanced optical nonlinearity and its fast
time responce. We review the structure and
growth process of microcrystallite, quantum
size effects of electrons and excitons and opti-
cal nondinear effects in color filter glasses
Quantum size effects are seen in optical absorp-
tion measurements and large values of a third
order susceptibility ™ are measured by degen.
erate fourwave mixing. This large nonlinearity
is applied to an optical bistability device and a
nonlinear directional coupler. We also discuss
problems and possibilities of materials designin
order to obtain larger optical nonlinearity in

semiconductor-doped glasses,
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