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ABSTRACT

Chalcogenide glasses with compositions of GepSew xTex(X=0~50 at.%) were prepared in order to investigate
the effects of Te substitution on the transmission characteristics of Ge-Se glasses in the 8~12 pm wavelength
region. Absorption coefficients were observed to decrease with Te addition, indicating the improved transmission
capabilities of Ge-Se-Te glasses as compared to binary Ge-Se glasses. XRD analysis of crystallized glasses
suggested the formation of weaker Se-Te and/or Te-Te bonds with addition of Te substituting for Se in stronger
Se-Se bonds. Incorporation of Te in excess of 20 at% resulted in the formation of hexagonal Te phases when
crystallized. It is speculated that the presence of Te-Te bonds with highly metallic bond character resulted
in the enhanced crystallization tendencies of glasses. Formation of Te-rich chains through gradual replacement
of Se-Se with Se-Te and/or Te-Te bonds was further supported by decreases in glass transition and crystalliza-
tion temperatures.
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Fig. 1. Densities and molar volumes of glasses in the
Ge-Se-Te system.
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Fig. 2. Glass transition(Ty) and crystallization(Tyx) tem-
peratures of glasses in the Ge-Se-Te system.
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Fig. 3. DSC thermograms of (a) GeySexTey and (b)
GepSepTes, glasses.

HA L= exp(—at)F ol&3te] H3e| B F5 7
49 W3hE A4stdekFig 5). 91714 I, L 77 34
2 F43e A%, av F7 AF 28I 2 A8y
=72 viehdch A4 Rayleigh Abba} 3wl whape]
AL A Ay f3 A Aol viehll= Ao M4
FAeE | oz AAste 5 AT aF Assidch
weld ddiHel F4 AFE ovjale doy £4
7} Aol A 24 9] Wl up2 Al F5 A2
W3 wlwr} 7b5-stek Fig 5ell vtebd whe} 2bo) Te9)

80 4
60 -

40

Transmittance (%)

20 A

0 , ‘ : . !
3300 2600 1900 1200 500

Wavenumber (cm™)
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Table 1. Thermal Properties of Glass in the Ge-Se-Te System: [GepSew xTex(X=0-50 at.%)]

Composition Temperature Stability factor Thermal expahsion
X(at.%) T(C) Ta(C) Te(C) (Ta—TY/T, coeff. (X10 °C)
0.0 109 - - - 6.41
100 105 — - 16.89
20.0 104 265 - 1.548 20.12
300 102 231 - 1.265 21.08
400 9% 198 - 1.063 22.56
500 94 162 365 0.723 29.82 T
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Fig. 6. VIS/NIR absorptions of Ge-Se-Te glasses.
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