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Glass with optical anisotropy
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Abstract
Optical second harmonic generation observed in poled silica and tellurite glasses is described. This
phenomenon indicates that a macroscopic optical anisotropy is induced in oxide glass which has been
considered to be an optically isotropic matenial. We have found that the v -imadiation and Tw-doping increase
the second-order nonlinear coefficient, 53, as well as the second harmonic intensity of poled silica glass, In

particular, the dss value of Ti-doped silica glass s higher by one order of magnitude than that of silica glass.
For the tellunte glasses, the second harmonic inlensify is discussed in connection with the glass structure.
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Fig.1 Schematic illustration of equipment
for measuremenis of optical second
harmonic intemsity.
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Fig. 2 Variation of second harmonic infen-
sity with angle of incidence for
v-irradiated and unirradiated
sifica glasses. The 5G-1, SG-2 and
§G-3 indicated in the figure repre-
sent the unirradiated, 1x10° R
v -irradiated and 1X10° R v -irra-
diated silica glassas, respectively,
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Tabie 1 Second-order nonlinear coefficient
{d,,} of poled silica and Ti-doped
silica glasses. The poling
temperature and applied voliage
are 300 °C and 4kY, respectively.

Glass sample dyy (pm/V)
5i0: 0. 02
Ti-doped 5i{.

100 wt ppm Ti 0.3
1000 wt pom Ti 0.5
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Fig. 3 Maker fringe pattern of 15Mg(-15Za0 -

T0Tel: glass. The solid curve
denotes the dependence of second
harmonic intensity on the angle of
incidence obtained experimenially,
The broken curve is the theoretical
Maker fringe pattern. L represents
the sampie thickness obtained from
the analysis.
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Fig.4 Variation of second harmonic inten-
sity with poling temperature for
30700+ 70Te0., 10Mg0«20Zn0 -70Tel.
and 15Mg8«15Zn0+70Tel, glasses.
Three arrows indicate the glass
transition temperatures of these
glasses. x denotes the concenira-
tion of Mgl
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Fig.5 Compositional dependence of second
harmonic intensity for Zn0-TeO.
system.
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Fig. 8 Compositional dependence of second-

order nonlinear coefficient, d;;,
for Zn0-Bal-TeQ. system

The content of Tel. is constant (65
mol%), and BaD is replaced by ZnQ.
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