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ABSTRACT

Effect of the thermal poling on the 1.55 pm emission spectra in various Er3+-doped glasses was investigated with a special attention
on the changes in the values of FWHM(Full Width at Half Maximum) intensity. Tellurite glasses poled at 280°C with an electric
voltage of 4 kV resulted in an approximately 6% increase in FWHM values compared with their unpoled counterparts. On the other
hand, values for glasses, such as aluminosilicate, sulfide and chalcohalide, either decreased or remained unchanged. The characteristic
results from tellurite glasses are most probably due to the presence of lone-pair electrons in the TeO, bi-pyramidal units that form the
main network structure of tellurite glasses.
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Table 1. Composition of Glasses and Conditions for Thermal Poling
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Samples Composition (mole %) Er'* conc. (mole%) Poling temp. (°C)  Voltage (V)  Duration (h)
SNA-1 70Si0,-25Na,0-5A1,04 02 300 600 12
SNA-2 70S10,-25Na,0-5A1,04 02 350 550 12
SLA 70Si0,-25Li,0-5A1,04 02 300 600 12
TZ-1 70Te0,-30ZnO 1 280 3000 0.5
TZ-2 70Te0,-30ZnO 1 280 4000 0.5
GGAS Gesg-Gaj-Asg-Sg; 0.1 300 1500 24
GGAS-KBr  70(Geg5-Asg 16-So.65)-15GaSs,-15KBr 0.1 300 120 S 24
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Table 2. Measured Changes in the Values of Full Width at Half
Maximum(FWHM) Intensity in the Er’* Emission
Spectra induced by the Thermal Poling(AFWHM=

F\NI—ﬂvlpo1e:d'F\NI_HVIUnpoled)

Sample AFWHM (nm)
SNA-1 -1.5
SNA-2 -2
SLA -1
TZ-1 2
TZ-2 6.5
GGAS 0.5
GGAS-KBr -1.5
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Fig. 1. Emission spectra of Er” in 70810,-25Na,0-5A1,0;
(SNA-2) glass doped with 0.2 mol% Er’*, Poling was
done at 350°C for 12 h with the elecirical voltage of
550 V.
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Fig. 2. Effect of poling on the emission spectra of Er” in
70Te0,-30ZnO(TZ-1) glass doped with 1 mol% Er’’.
Poling was done at 280°C for 30 min with the electrical
voltage of 3 kV. The increase in the FWHM value was
approximately 2%.
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Fig. 3. Effect of poling on the emission spectra of Er* in
70Te0,-30ZnO(TZ-2) glass doped with 1mol% Er”.
Poling was done at 280°C for 30 min with the electrical
voltage of 4 kV. The increase in the FWHM value was
approximately 6%.
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