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Influence of High Phonon Energy Oxide on Spectroscopic Properties of Er*'/Ce*
Co-doped Tellurite Glasses
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Abstract: High phonon energy oxides of WOs, SiO, and B,0; were introduced into the Er’*/Ce’" co-doped tellurite
glass (TeO,-Bi,05-Ti0,) with low phonon energy, respectively. The absorption spectra in the wavelength region of
400-1700 nm, fluorescence spectra of 1.53 wm band, fluorescence lifetimes of Er'" and Raman spectra of the
glasses were measured. The spectral parameters of Er’~ were calculated with the help of McCumber theory. It is
shown that the energy transfer process between Er'” and Ce’” becomes more effectively when introducing the high
phonon energy oxide, and the 1.53 pm band fluorescence emission corresponding to Er*":*,5,—"1,5, transition en-
hances accordingly due to the increased population of Er’" in the *I,3, level. Meanwhile, the fluorescence width at
half magnitude (FWHM) and bandwidth quality factor (o, X FWHM) can be improved with the introducing of high
phonon energy oxide. The results provide practical significance to obtain the excellent spectroscopic glass host
applied for the Er’*-doped fiber amplifier (EDFA).
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Fig. 2 Absorption spectra of Er** in tellurite glasses
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TC 6.74 56 2.90 377.44 19.55
TCW1 7.07 61 2.73 431.27 19.30
TCW2 6.94 62 2.74 430.28 19.02
TCW3 7.17 63 2.75 451.71 19.72
TCW4 7.09 64 2.76 453.76 19.57
TCS1 6.58 64 2.87 421.12 18.88
TCS2 6.47 63 2.77 407.61 17.92
TCS3 6.62 64 2.83 423.68 18.73
TCS4 6.40 68 2.84 435.20 18.18
TCBI1 6.47 61 2.48 394.67 16.05
TCB2 6.09 66 2.18 401.94 13.28
TCB3 6.37 65 2.16 414.05 13.76
TCB4 6.45 64 1.79 412.80 11.55
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