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ABSTRACT

Nonlinear optical properlies of Te(y-FbO-Ge(}; glasses were investigated and their correlation with the struc-
tural madification was investigated, Third-order nonlinear susceptibility, x'?, ranged between 50X 10V esu
and 10.7X10 * esu which are approximately 20~-40 times larger than lhat of silica glass. The glass with
a composition of 85(80Te0,-20Ph()-15Ge0, (mol%) seemed to provide an optimum compromse between x©
and the stability apamnst crystailization. Analyses of the Raman specira suggested that these plasses are mainly
composed of [TeQ,Jthp, [TeQaltp and [GeO,] tetrahedral structural umts. It was concluded that the positive
contributign of Ph?" wiath high palarizability to x* in Te(.-PbQ glasses overwhelmed the negative mfluence
due to the structural modification of [TeQyJthp -+ [TeQ;]tp. On the ather hand, addition of GeQ, in TeQOx-
PbO-Ge0, glasses resulted in the decrease of ¥ values. This behavior was attnibuted ta the formation of
[GeQ,] polyhedra at the expense of [TeO,] polyhedra and Pb** ions which normally showed a higher contribu-
tion 1o % than [GeD,] polyhedra

Key words: Nonlinear optical properties, Third havmonic generation, Raman specira, Tellurite glasses
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Table 1. Linear and Nonlwmear Optical Properties of
(100-x)(80Te0:-20PhO)-xGeO; (lasses.

% L. e
{mol%} 1. I, (um) | nges | (O7H
esu}
0 233x10 % | 0233 4.2 218 | 10.70
5 133%10°% | 0.133 | 43 | 212 9.68
10 136X10 2 1 0143 | 47 210 284
15 1471072 | 0.123 5.0 2.08 7.23
20 1.57>107% | 0.077 5.3 2,04 4,95
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Fig. 1. Third-order nonlinear susceptibility ' and l-

near refractive mdex no of TeQ-PhO-GeO; gla-

sses as a function of Ge(; content.
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Fig. 2. DSC thermograms of (100-x)}80TeQ:-20PhO)-
xGe(); glasses.
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Fig. 3. Weighted thermal stability factors [(T.-T./T.)
and (T.-Ty) of TeQ,-PhO-Ge(, glasses as a fun-
ction of GeO; content.
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Fig. 5. Reduced Raman spectra of (100-x)(B0Te(.-20
Ph0)-xGe(; glasses.
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