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Absorption spectra for Er’ * doped borate glasses sam-

Fig. 1
ples with high and low content of Ag"
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Table 1 The composition, density and molar volume of glasses samples
AgNO, B,0, Zn0 Na, CO, Density Mole volume
Glass samples

(%) (%) (%) (%) (g/em’) (em’/mol)
ABO 0 80 10 10 2.32 30.3
ABI10 10 70 10 10 2.76 27.8
AB20 20 60 10 10 2.93 27.6
AB30 30 50 10 10 3.18 27.2
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Fig.2 The optical band gap of glasses samples
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Fig.3 Dependence of Judd-Ofelt parameters of Er** on the

content of silver nitrate
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Fig. 4 The emission spectra (a) and emission cross-sections

(b) of EX'**1,,,, level
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Fig.5 The fluorescence decays of *I,,,, for borate glasse

samples containing Ag ions
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Table 2 The radiative and luminescent lifetimes, the quan-

tum efficiencies for Er'* doped borate glass samples

containing silver ions

Glass sample ABO  AB10 AB20 AB30
7 (ms) 0.24 0.39 0.44 0.45

7, (ms) 11.7 497  4.69 4.34
1% 2.0 7.8 9.4 10.4
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Spectroscopic Properties of Er’*
Doped Borate Glass Containing More Silver

YANG Yan-min', YANG Zhi-ping', ZHANG Fan-sheng’, LI Pan-lai', LI Xu', CHEN Bao-jiu’
(1. College of Physics Science and Technology, Hebei University, Baoding 071002, China;
2. Department of Physics, Dalian Maritime University, Dalian 116026, China; 3. Computing Centre, Hebei University, Baoding 071002, China)

Abstract: Recently, most of interest in luminescent rare-earth ions have concentrated on one species; triva-
lent erbium, in particular its emission band around 1.5 pwm. Because the 1.5 pm is the wavelength for tele-
communications , and trivalent erbium’s emission band around 1. 53 pm offered several advantages including the
capability to produce gain at many different wavelengths simultaneously—a key requirement for wavelength di-
vision multiplexing (WDM). As for all amplifiers, broad emission cross sections are essential. Er'*-doped
borate glass has broad emission cross-section. However, the high phonon energy prevents it from application
for Er’* -doped fibre amplifier. In this paper, Er'* -doped borate glass containing high Ag” contents was syn-
thesized and their absorption spectra were measured. The results showed that no metal silver cluster exists in
the glass and silver element was equably distributed into the glass as sliver ions. Judd-Ofelt parameters, radia-
tive lifetimes as well as the quantum efficiency were calculated. It is found that introducing high content of
Ag" into Er'* doped borate glass leads to an enhancement of the refractive index and reduces the phonon
energy in glass host. As a result, the quantum efficiency and emission cross-sections increase, and the 1.5
pwm emission intensity increases. Meanwhile, Er’"-doped borate glass containing high content of Ag* shows

the broad full width at half maximum ( FWHM ) of about 80 nm.

Key words: sliver; judd-ofelt parameters; quantum efficiency; 1.5 pm light emission
Received date; 2008-11-25




