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Second-Order Optical Nonlinearity of Glasses in the Al,0;-Na,O-B,0;-Si0O,
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Abstract Electrical/thermal poling, heat treatment and ultrasonic acid treatment were used to investigate the properties of
second harmonic generation in the 1.6A1,0,-6.1Na,0-24.8B,0,-67.55i0, (wt-%) pseudoquadruplex glass, together with UV-Vis-
NIR optical transmission spectra, scanning electron microscopy (SEM), X -ray diffraction (XRD) and Maker fringe
measurements. The results show that electrical/thermal poling induces the generation of second harmonic (SH) signal in the
glass. When thermal field is constant (280 “C), the intensity of SH signal increases with increasing electric field and poling time.
Heat treatment induces the combination and growth of the microcrystals in the glass, thus at some angles the strong SH signal
appears. Ultrasonic acid treatment induces the formation of thin microcrystals at surface and the strong SH signal appears in
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the broad range of angles. The existed crystallized phase in this glass is a—cristobalite.
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Fig.1 UV-Vis-NIR optical transmission spectra (a)
as-prepared glass and (b) crystallized glass (7)
induced by ultrasonic acid treatment
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Fig4 Surface XRD patterns of the crystallized glass (6%)
induced by heat treatment at 680 for 18 h
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Table 1 Treatment conditions and the SH intensity of some glass samples

Glass No. Treatment conditions Appearance and maximal SH intensity /a.u.
1* Electrical/thermal poling, 280 T, 3 kV, 30 min Transparent, 0.02+0.02
2 Electrical/thermal poling, 280 T, 4 kV, 30 min Transparent, 0.04+0.02
3* Electrical/thermal poling, 280 C, 4 kV, 1 h Semi-transparent, 0.06+0.02
4¢ Heat treatment, 575 C, 18 h Transparent, 0
5* Heat treatment, 640 C, 18 h Transparent, 0.65+0.02
Ultrasonic acid treatment (0.1 M HCI) Semi-transparent, 0.14+0.02
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