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Effects of Nb,O,/WO, Codoping on Thermal Stability and Raman
Spectral Properties of Tellurite Glasses
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(Key laboratory of Specially Functional Materials, Ministry of Education, Institute of Optical Communication Materials, South of
China University of Technology, Guangzhou 510640, China)

Abstract; Tungsten-tellurite glasses TeO,-Zn0-Na,0-W 0, and tungsten-niobium-tellurite glasses TeO,-Zn0O-
Na, O-Nb,0,-WO, were investigated for:the application in-broadband Raman fiber amplifier. Effects of the
addition of Nb,O; and WO, on the thermal stability against crystallization and Raman spectra of tellurite glas-
ses were discussed. The results suggest that the addition of Nb,O5 and WO, can largely improve the thermal
stabilities of tellurite glasses. Moreover, the'tungsten-niobium-tellurite glasses exhibits strong Raman peaks
at around 862 and 921 ¢m ™. The mid-high frequency Raman region of the tellurite glass co-doped by Nb, Oy
and WOy expands from 550cm ™' to 950cm ' with the maximum full width at half maximum ( FWHM) of
about 355cm !

Raman fiber-amplification.

,which indicates that the tungsten-niobium-tellurite are promising materials for broadband
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Fig. 1 DTA curves of tellurite glasses
(a) Te0,-Zn0O-Na,0-WO; glasses; (b) TeO,-Zn0O-Na, 0-Nb, O5-WO,

glasses
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Table 1 Thermal parameters, refractive indices and densities of tellurite glasses
Glasses T,/C T./C AT/C H=AT/ T, Refractive index ~ Density/(g + cm ™)
WO 282 378 95 0.339 2.0405 5.14
W5 313 413 100 0.312 2.0438 5.25
W10 317 427 110 0.345 2.0491 5.36
W15 326 447 121 0.369 2.0516 5.40
W20 353 509 156 0.441 2.0578 5.48
NWO 346 459 113 0.326 2.1104 5.34
NWS5 360 483 123 0.342 2.1156 5.47
NW10 372 506 131 0.352 2.1201 5.59
NW15 376 530 154 0.409 2:1247 5.67
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Fig.2 Raman spectra of TeO,-Zn0-Na, 0-WO; glasses
The inset shows the FWHMs of TeO,-ZnO-Na,0-WO; glasses with WO;

content increasing
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