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Preparation and Properties of Novel Dual Halide Co-doped
Chalcogenide Multispectral Glasses
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Abstract: A series of 65GeS,-15Ga, S;-(20-2) CsCl-2CsI(x=0, 5, 10, 15, 20) chalcogenide glasses were
prepared by the traditional melt-quenching method. By means of the measurement of the density, micro-
hardness, Visible-Near Infrared absorption spectra, Infrared optical transmission spectra, Raman
spectra, X-ray diffraction curves and glass transition temperature T,. the optical characters of this kind
of glasses were studied systematically. The results show that, the series of glass samples have a wide
composition range of glass formation and a good transparency in the entire 0. 42~12 pm spectral region .
With increasing of the content of the Csl, the density increases progressively. With increasing of the
content of the CsCl, the optical band gap and microhardness increase gradually. T, of glass samples
changes with the change of the molar ratio of CI" /I". When the ratio located at 1, T, hits its rock
bottom.
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Fig.1 Photograph of 65GeS,;-15Ga, S;-2CsI-(20-x) CsCl

glass samples
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Table 1 Glass composition, physical and thermal

2.518 g+ cm™

parameters of glass samples

Sample G, G, G, G, Gs

x/ (mol %) 0 5 10 15 20

T,/ C 351 340 337 343 352
o/(g+cm ) 2.384  2.405 2.447 2.480 2.518

H,(Kg+*mm ?) 147.93 135.18 131.38 126.77 126.06
Direct-Eopt/eV 2.7757 2.739 5 2.690 6 2.679 7 2.622 4
Indirect-Eopt/eV 2.690 0 2.640 7 2.559 0 2.511 1 2.4851

TR 1 5 i 5 R BE A OC L BRIV 1 H B L OE
R 1 B 1) B R /N B R AR CL LT B 5 AL
RERHF S T ik Ge-Cl 4 (82 £ 5 kecal/mol) . Ga-Cl 4
(114 £+ 3 kcal/mol) . Ge-T 4 (51 kcal/mol) Fil Ga-T 4
(8445 keal/mol) , 1M 58 E 8 K B < 0 (RP25 + [] BR
/N o DR Ik B B ) A it CsClL 5 S 119 389 D T o
X R g R AR A AR A
2.2 IEIEAIACIREAE

Pl 2 S BB RE i 1) XRD A7 55 181, Tk WY 1 i ol 2% 38
TSR A B TR A B B B 0, B B
8RR ARAT L R IR A R A R0 L O
LR B B A B I B AR R 0 XRD A7 4 Bk
AL 25 B 58 7 O R AR R BAT BB g A A 1 R
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Fig. 2 XRD patterns of glass samples
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Fig. 3 Thermal expansion analysis diagram of glass samples
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Fig. 4 Raman spectra of glass samples
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Fig. 5 Absorption spectra of the samples (up-right inset

figure shows the short-wavelength cut-off edge of

vis-IR transmission spectra )
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Fig. 6 Relationship between (a * hw)® and hw of glass
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between optic gap E,, and CsCl content)
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Fig. 7 Relationship between (a * hw)® and hw of glass

samples (up-left inset figure shows the relationship

between optic gap E,, and CsCl content)
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Fig. 8 IR transmission spectra of glass samples
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