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ABSTRACT

The cause of optical nonlinearity induced in thermally poled silica glass is believed to be the space charge polarization,
Since the second order optical nonlinearity (electro-optic effect) can be used in optical switches, the optical nonlinearity
in silica glass has drawn a large attention. Space charge polarization occurs when an jonie conducting material is subjected
to de electric field by the blocking electrode. Thermal peling perfarmed to induce the optical nonlinearity in silica glass
is basically identical (o the process generating space charge polarization. As a [irst step Lo understand the mechanism of
space charge polarization in silica glass, hence the induced optical nonlinearity, the absorption currents as functions of
time were measured for various types of silica glasses and analyzed by the theory of space charge polarization. 1t was
found that the electrical relaxation exhibited a step by the space charge polarization in the relatively long time range, and
dielectric loss peak showed a maximuim at a specific temperature, which 15 depending on type of silica glass It was turned
oul that this relaxation might be a cause of nonlinearity in electncal conductivity of sifica glass,
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Table 1. Glass type, selected composition (ppm by weaght), and lictive temperature(QC) of samples used 1n the experiment. Type
I glass by hydrogen-oxygen flame hydrolyss of S1CL;, Type IV by plasma fusion process of SiCly. Fictive lemper-
atures shown in the Table are for as-received samples and measured from the poak position of the 2260 {crn™)

fundamental structural bands in the FTTR

Glass Glass Type Na K | u | « Al OH T,
Suprasil 2 I 0.04 00l | <005 | - 0.1 1200 997
Suprasil W2 v 0.04 <001 <005 | ~240 0.1 5 1052
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Fig. 1. Charging and discharging absorption current observed
in Suprasil W2 as-received sample.
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Fig. 2. The measured absorption cuirent as a function of time
at various temperatures for Suprasil 2(type I1I) silica
glass.
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Fig. 3. Typical absorption current of Svprasil 2(type III) silica
glass.
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