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Table 1 Basic properties of Er®t-doped tungsten-tellurite glass

Density 5.89 g/cm?®

Refractive index nq 2.058

Glass transition temperature 377.1°C

Crystallization onset temperature 488.5°C

Thermal expansion coefficient(20~ 300°C) 168x10~"°C~!
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Fig. 1 Fluorescence spectrum of Er®*-doped
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Fig. 2 Absorption and emission cross-section

tungsten-tellurite glass spectra of Er®*-doped tungsten-tellurite glass
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Table 2 Emission parameters, gemi and FWHM of Er®t in various glasses

Glasses

Oemi/107 % cm? FWHM/nm FWHM X 0emi References
Silicate 5.5 40 220 [12]
Phosphate 6.4 37 236.8 [13]
Germanate 5.68 53 301 [14]
Tungsten-tellurite 9.1 52 473.2 This work
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Fig. 3 Cross-secticn of Er**-doped tungsten- Fig. 4 Refractive index profile of waveguide

tellurite glass optical waveguide produced by Agt/Nat ion exchange
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Fig. 5 Effective diffusion depth d versus the square Fig. 6 Relationship between InD, and the in-

root of time at 300°C verse temperature 1/T
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Er’T-doped Tungsten-Tellurite Glass and Planar Waveguide

ZHAO Shi-Long, CHEN Bao-Yu, HU Li-Li

(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: Er3t-doped tungsten-tellurite glass for broadband waveguide amplifier application was
fabricated and characterized by the thermal stability, spectroscopic properties and icn exchange
property. The glass transition temperature Ty and crystallization onset terperature T are 377.1
and 488.5°C, respectively. The fluorescence spectrum indicates ihat the fluorescence width at
half maximum (FWHM) is 52nm. Calcuiated by McCumber theory the peak stimulated emission
cross section of Er’t fram the upper tevel 4155 to the ground level *I; ., is 0.91x10~*%cm?.
Multi modes at 632.3nm sere detected in Er®*-doped tungsten-tellurite glass, and the fitting
effective diffusion coefficient D, of Ag* ion at 300°C and the activation energy @ were calculated
to be 2.82x10~1%um? and 149.7kJ /mol, respectively. The results show that Er®+ doped tungsten-

tellurite glass is a prospective candidate for broadband integrated optical amplifier materials.
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