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Abstract: In order to obtain high quality far-infrared chalcogenide glasses, traditional melt-quenching
method jointing with dynamic glass water removing under high temperature and raw material solidifying
under vacuum evacuating process have been adopt to prepare Te chalcogenide glasses with high halogen
content (halogen I,,,= 40 at. %), and analyzing a series of Ge, Tey_.1, (x=10,15,20,25,30,35,40)
chalcogenide glass samples. Vis-NIR absorption spectra and infrared optical transmission spectra will be
acquired through using spectrophotometer and Fourier transform infrared spectroscopy instruments.
Internal microstructure of the glasses is analyzed by using Raman spectroscopy and X-ray diffraction
instruments. The research shows that with the increase of the halogen elements I, blue shift will occur in
the visible / near-infrared absorption spectrum of short-cut edge, the optical band gap will increase

gradually, and the glasses remain pervious to light from 1 um near-infrared to 25 pm far-infrared
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wavelength. In addition, it is found that Ge,, Tes L5

glass sample has the largest glass transition

temperature near 138 C centigrade, and the infrared transmission rate is also the highest among these

glasses, up to nearly 50%.
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Table 1 Glass composition, physical and thermal parameters

of Ge,) Teg—, I, glass samples

Sample S S, S; S, Ss Ss Sy
x/(at. %) 10 15 20 25 30 35 40
o/(geem™®) 5,456 5.336 5.170 5.106 4.840 4.774 4.544
Vao/(m® « mol ') 21.43 21.90 22.59 22.87 24.11 24.43 25.66

T,/(C) 124 138 128 112 - 100
Direct-E,,/eV  0.838 0.858 0.888 0.936 - 1.034
Indirect-E,, /eV 0.828 0.846 0.873 0.883 -  0.981
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Fig. 1 XRD pattern of the powdered glass samples
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Fig. 3 Vis-IR absorption spectra of Ge-Te-1 glass samples

(insert figure is the relationship between Short-cut

edge wavelength and I contents)
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