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Effects of chalcogenide glass microstructure defects on
its second order nonlinearity
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Abstract: GeSbS chalcogenide glasses with various ratios of germanium and antimony were prepared by conventional
melt-quenching method. The results of Raman, SEM and EPMA tests show that the microstructure defects of the
chalcogenide glasses play an important part in their second-order nonlinear optical properties (SNOP). The glasses show
large SNOP because of Sb,S; microcrystal or the mental antimony in the glasses even before they were polarized. After
the electrical/thermal polarized, GeSbS glasses show larger SNOP with the increase and growth of the microcrystal. The
glasses show larger SNOP because of the existence of Sb,S; microcrystal or the mental antimony in the glasses.
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Table 1 Composition and absorbing coefficient of Ge-Sb-S glasses
Sample .. Absorption coefficient at ~ Absorption coefficient at
No. Composition n(GeS,)/mol n(Sb,S3)/mol 1064 nm /em! 532 nm/em-!
1 GeoSb,ySy; 0.9 0.1 2.05 3.48
2 GegSbySy, 0.8 0.2 2.35 9.76
3 Ge;Sb ¢Sy3 0.7 0.3 3.12 10.55
4 GegSbgSyy 0.6 0.4 3.14 11.56
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Fig.3 Maker fringes of as-prepared (1—x)GeS,'xSb,S; glasses:
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thermal/temperature poling: (a) Sample 1, 6 kV, 250 , 2 h;
(b) Sample 4, 6kV,250 ,2h
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and after poling (mole fraction, %)
Composition Special point Special point
Maker Element (orip inal) composition composition
[14] Maker & (before poling) (after poling)
Ge 41.62 42.34 31.12
SEM Sb 15.52 16.05 32.57
EPMA 5 2 3 S 42.86 41.61 36.31
5
3 4 EPMA
EPMA Table 3 EPMA composition comparison of sample 4 before
and after poling (mole fraction, %)
Composition Special point Special point
Sb,Sbs Element (orip inal) composition composition
Raman MARIE g (before poling) (after poling)
Ge 19.99 20.51 10.15
Sb 44.73 45.61 65.58
S 35.28 33.88 23.99
(3 GeSbS
3
1) GeSbS
2) Raman SEM EPMA
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