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Abstract: By using differential scanning calorimetry ( DSC) method, this research indicates glass
transition temperture( 7, ) of a series of (90 —x)TeO,-10Bi, 0;-2Ta,05(x =0% , 2% , 4% , 6%,
8% ) (TBT) glass is increased with more Ta,Os added. The phenomenon of increasing T, is mainly
contributed to transformation of [ TeO5 ] and [ TeO5,, ] to [ TeO, ] units. And the structure changes
result in highly dense glass network structure which is supported by Raman spectroscopy and XPS
charactreizations. Based on results of absorption spectrum and optical band gap equation calcula-
tion, when Ta,Os increases from 0 to 8% , the optical band gap and Urbach energy of such glass
samples show decresing trends. The third-order nonlinear optical properties of TBT glass demonstrate
positive correlation with concentration of Ta, Oy through Z-scan measurement. The TBT glass with
8% Ta,05 has 3.30 x 10 "2 m* - V=2(2.36 x 10 "'? esu) of third-order nonlinear susceptibility.

Thus, the outstanding properties of TBT glasses pave a way of nonlinear optical applications.
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Fig. 1 (a)Changes of refractive index and molar refraction index with Ta, O5 content in TBT glass samples. (b) Changes of mo-

lar polarizability of TBT glass samples with Ta, O5 content.
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Tab.2  Deconvolution parameters of the Raman spectrum of the studied glass(C is the center of the band, A is the relative area(% ))
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Fig.4 Differential scanning calorimetry( DSC) patterns(a) and changes of characteristic temperature of TBT glass samples with
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Tab.4  Third-order nonlinear parameter of (90 — x) TeO,-
10Bi, 05-2Ta, 05 (x =0, 2% , 4% , 6% , 8% )
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4 4% %
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