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Abstract : Inorganic-organic hybrid materials which incorporated a hemicyanine-type chro-
mophore in silica matrix for nonlinear optics applications were prepared by sol-gel processing
technique. According to the AFM studies on the film samples of resulting hybrids, the sur-
face roughness of both cured and poled sol-gel films was within 2nm. In the case of the sam-
ple subjected to high poling voltage, surface damage due to the inhomogeneous corona dis-
charge was not significant. The electro-optic coefficient (7,3) obtained from the different sol

~gel processing conditions, poling voltage and time, ranged from 1.6 to 5.0 pm/V. It was
found that the sol-gel films exhibited a stable alignment of the chromorphores, as observed
by no decay even after 47 days.
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Fig. 1. Schematic diagram of the corona poling set-
up.
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Fig. 2. Schematic diagram of the electro-optic coeffi-
clent measurement set-up.
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Fig. 3. Variation of the interference intensity of

two polarized beams (s- and p-pol.) from the phase
difference.
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Fig. 6. AFM micrographs of cured film sample at dif-
ferent magnifications ; (a)204m X 20um and (b)2 gm X
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Fig. 7. AFM micrograph of poled film sample(20
pm x 20pm x 30nm).
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Fig. 8. UV-visible spectra for(a) cured sample and
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Table 1. Poling Conditions and Electro-Optic Coef-
ficients of Sol-Gel Silica Films

Sample  Poling  Applied Poling

Method Number Conditions Voltage Current n(pm/V)
SG-1-1 160C/2h  13kV - 5.0
1 SG-1-2 160C/th  13kV - 34

SG-1-3 160C/15h  9kV  4~6pA 1.6
I |8G-1-1 160C/05h 9kV  4~6pA 2.8

4 F7HX9) TE sol-gel FHo) Wt A Y
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o Z}E A& 18 F219 F$7) poling &
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Fig. 9. Temporal stability of the E-O coefficient of
SG-1-1 at room temperature.
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