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Fig. 2 Fitting of the Raman spectra of G, ~G;
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Table 1 The density and refractive index of G, ~ G;

x/ Density/ Refractive index/nm

Ne. (mol%) (g+cem ®) 632.8 1310 1550

Go 0 2.820  2.2249 2.1366 2.1349
G, 10 3.196  2.2779 2.1823 2.1786
G, 20 3.385  2.3465 2.2383 2.2297
G 30 3.615  2.4182 2.2931 2.2837
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Fig.3 The VIS-NIR transmission spectra of G, ~Gs
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Fig.4 The IR transmission spectra of G, ~Gs;
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Table 2 The visible and IR cut-off edges of G, ~G;

No. x/mol % Avis /DM A/ pm
G, 0 545 11. 24
Gy 10 657 11. 40
G, 20 669 11.49
G 30 683 11.73
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The atomic weights, Ions Pauling electronegativity

X and bond lengths of glass

Tons M/(g *» mol™") X Bonds y//O\
Ge 72.64 2.01 Ge-S 2.22
Sb 121.76 2.05 Ge-Se 2.37
S 32.065 2.58 S-S 2.06
Se 78.96 2.55 Se-Se 2.37
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Abstract: A serial of chalcogenide glasses with the composition of Geys SbSeg— .y Se, (x=0, 10, 20, 30,
molar fraction) are prepared by the melt-quenching technique. The densities, refractive indexes, VIS-NIR
transmission spectra, IR transmission spectra and Raman spectra of the samples are measured respectively.
The impact of the presence of Se on the physical and optical properties of Ge-Sb-S glass system are
analyzed. The Raman spectra are used to discuss the relationship between structures and properties.
Results show that with increasing Se content, the densities and refractive indexes of the samples increase,
and the visible and IR cut-off edges shift towards longer wavelengths. The basic structural units of the
pure sulfide glass are GeS, tetrahedra and SbS, pyramids. With the substitution of S by Se, the sulfur-
selenide-containing samples present GeS,_, Se, units and Se-Se homopolar bonds both in rings and in
chains.
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