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Table 1 The Er*T,Yb*" concentrations and spectral parameters of glasses
glass S1 S2 S3 S4 S5 S6 S7 S8 S9

Er*T /(10%° em™?) 1.56 1.56 2.38 2.97 1.54 3.48 3.52 3.955 3.99
Yb*' /(10% em ) 0 1.56 2.38 2.97 1.54 0.39 0.78 2.76 3.39
n4 1.611 1.592 1.602 1.599 1. 580 1.593 1.592 1.598 1.592
Density /(g/cm®) 3.15 3.15 3.21 3.22 3.05 3.13 3.17 3.21 3.25
o /ms 5.1 5.2 5.2 5.7 5.7 5.1 5.0 5.6 2.3
or/pm’ 0.53 0.61 0.54 0.47 0.62 0.48 0.46 0.44 0.54
G075 am/ DM’ 0.18 2.66 2.29 1.79 2.83 3.46 1.90 1. 89 1.98
FWHM /nm 59.6 58.1 60.0 56.95 56.95 59.8 60.0 61.1 61.4
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Table 2 The calculated spectral parameters and upconversion intensity of Yb*" ,Er’t doped

aluminosilicate glasses

glass S1 S2 S3 S4 S5 S8 S7 S8 S9
02,/(10 * em?®) 6.65 7.64 5.97 5.65 7.64 5.63 6.20 5.19 6.00
0,/(107% em?®) 1.52 1.75 1.35 1.31 1.79 1.31 1.23 1.06 1.26
0:/C(10 * em?) 1.02 1.29 1.08 1. 00 1.21 0.98 1. 06 1. 00 1.26
Beme/ %6 1.52 2.71 3.27 3.46 2.54 4.10 2.94 4.68 5.88
Ca/(10% cm™®) 0.78 1.15 1.95 2.68 1.01 3.57 4.10 3.76 5.61
f1/1077 4.41 5.50 4.61 4.28 5.12 4.26 4.19 4.49 5.34
f2/107¢ 1.88 2.18 1.91 1.82 2.08 1.79 1.79 1.87 2.09
Ana/ (X107 s 1) 1.4 1.6 1.4 1.4 1.5 1.3 1.3 1.4 1.6
Trd /TS 7.0 6.2 7.0 7.4 6.6 7.5 7.6 7.2 6.4
/%" 73 84 74 77 86 68 66 77 36
Is 0.01 0.75 1.03 1.39 .22 0.12 0.22 1.20 0.64
I/ 14 0. 66 0.79 0. 82 1.18 1.18 0.47 0.58 1.03 1.16
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Fig. 3 The up-conversion [luorcscence spectrum of S7

glass
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Fig. 4 The up-conversion mechanism of Yb*' \Er®!

co-doped glass
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Fig. 5 The rclationship between upconversion intensity

and pumping power in S7 glass
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Spectroscopic and Upconversion Fluorescence Properties
of Er** Doped Aluminosilicate Glass

Zhang Debao Dai Nengli Qi Changhong Hu Lili
(Shanghai Institute o f Optics and Fine Mechnics, The Chinese Academy of Sciences , Shanghai 201800)
(Received 11 January 2002; revised 17 April 2002)

Abstract: The Judd-Ofelt parameters, oscillator strengths, radiative transition probability,
radiative lifetime, quantum efficiency and upconversion coefficient of the Er*", Yb*" co-doped
aluminosilicate glasses were calculated by the Judd-Ofelt theory, fluorescent lifetime and
absorption spectra. The effect of Yb*' and Er*" ion concentrations, OH groups on the
spectroscopic and upconversion fluorescence properties was studied in this Er*", Yb*' co-
doped aluminosilicate glass. It is found that at 1. 56 X 10*® em ™ ® Yb*" and Er*" ion
concentrations, the glass has the best spectroscopic properties.

Key words: optical material; aluminosilicate glass; Er*™, Yb*" co-doping; spectra; Judd-

Ofelt parameters; upconversion
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