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Abstract Er*t /Yb*' co-doped TeQ,;-ZnO-La, O; glasses were prepared, and the absorption spectra, fluorescence
spectra and upconversion emission spectra of Er’" ions were measured. Effects of Yb*' on the infrared fluorescence
at 1.5 um band and the visible upconversion luminescence of Er*" in the glasses were investigated under the
excitation at 975 nm. With the increase of Yb,O; concentration, the 1.5 pm band infrared fluorescence intensity and
the visible upconversion luminescent intensity increase evidently due to the effective energy transfer from Yb*" to
Er*", but the latter increases more efficiently. According to the simulation of rate equations, the theoretical result
agrees well with the experiment, indicating that Er*t /Yb*" co-doped tellurite-based glass is a promising gain media
suitable for developing upconversion fiber lasers., And the analysis to upconversion emission shows that a two-
photon upconversion process is assigned to the intense green and red emission, respectively.
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Fig. 6 lgFlgP plot of upconversion emission

intensity as a function of pump power
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Table 1 Simulation parameters used in the Er** /Yb*" co-doped tellurite-based glass

Decay rates of Er*" ion between different levels

A55 =39237 571

As =2693 571, Ay, =984 571, Ags =87 571, Agy =2256 57!
Ay =455 871, A, =147 71, Ay =10219 571

Ag =398 571, A;, =3769 571

Ay, =312 71

Absorption and emission cross-sections of Er*" ion

o3 =4.15X107% cm®, o051 =1. 87X 107" cm®

o3 =6.8X107% cm?

Upconversion coefficients of * I 3, and * I11,; level

Cp, =2.74X107 " em®/s, Cys =1.09X 107 cm® /s

Doped concentration of Er*' ion

Ne. =4, 3X10” /cm®

Energy transfer coefficients from Yb*' to Er*" ion

Ki = K, =0.5X107% em®/s
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