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Fig. 1 Absorption spectrum of Er'” and Yb*~ codoped
tellurite glass
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Fig. 2 Encrgy levels of Er*™

and Yb*" in tcllurite glass
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Table 1.

calculated  oscillator

Judd-Ofelt

parameters of Er'*t doped tellurite glass

Measured and

strengths  and intensity

Absorption Encrgy/ Sen/ S/
cm ! 107°¢ 1075
“hise=" Ly 6532 L44 |1 14(fe) +0. 31 frna)
YT 10244 0. 56 0.58
o 12500 0.23 0.24
YFyy 15331 2.48 2.52
*Hy 19185 11,91 12,10
YFo 20468 1. 89 1.94
YFs 22161 0. 33 .35
*Hy,, 24580 0.38 0.61
G 26431 19. 89 19. 90
* Gy 27457 — 1. 88

0, =4.74X10 ® ecm?, 2, =1.46X10 * cm®,
2, =0.64X107% cm?, Sme=2.9X 1077

W Judd-Ofelt s E S &, H (DX~ WK

Table 2. Predicted spontaneous radiation transition rates,fluorscent branch ratio and radiative

lifetimes of Er*" in tellurite glasses
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64nt e’ n(n® + 2)*
3nAY (2] +1>[ 9
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ALCS, )5S, LY
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Initial level End level Average cnergy/ Als B 7 /ms
cm ! A And
g *liss 6532 162 30,5 1 5.21
L1 *liss 10244 228 0.81
sy 3712 27 26 0.19 3.6
“Tos *liss 12500 341 0.83
sy 5968 0.16 2.64
‘L1 2256 60 5.3 0.01
*Fo “ sz 15331 2935 0.92 0.30
*Lian 8799 163 0.05
T 5087 101 0.03
1o/ 2831 7.2 0
4 Sy s 18348 1515 0. 67
Thars 11816 617 0.27
"1 8140 50 0.02 0. 44
Ion 5848 95 0.04
®Hup L5 19185 16054
“Fop Thss 20468 4597
“Fip Thss 22161 1743
?Hyp Thss 24580 2343 0.34
Tan 18048 3167 0. 46
T 14336 1195 0.17 0.15
Tos 12080 54 0.01
"Fop 9249 71 0.02
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Table 3. Intensity parameters, 2, (107 cm?) of

Er*" in some glasses

Glass o N (s
Aluminate-'* 5. 60 1. 60 0.61
Phosphatet'*] 6. 65 1.52 1.11
Germanate-'™ 5.81 0. 85 0.28
Fluorophosphatct!'- 2.91 1.63 1.26
Fluoroindatct'™ 2. 60 1.46 1. 04
Silicatct*- 4,23 1.04 0.61
Tellurite (this work) 4. 74 1.62 0. 64
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Fig. 3 Emission spectra of Ex'™ doped tellurite glass
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Fig. 4 Upconversion spectra of Er*” doped tellurite glass
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Table 4. Comparisions of emission cross sections

and FWHM of Er*" in different glasses

Emission cross scction|
Refractive FWHM/

Glass at 1532 nm/
index nm

(10" % em?)
Tellurite 2.0843 7.5 71
Al/Silicate 1.5322 5.5 45
Phosphatct®] 2. 0843 6.4 25

i D A Judd-Ofelt #5150 75 5 i 18 $h 3 5%

R SR 0, =4. 74X 1072 cm’, 02, =1, 46 X 107 %
em® o2 =0.64X10 2 em®, WEEREL T Er—O gyt
Wt IR Eh M R b 59 . (H 98 T W IR &L . BBE R 2
PLR ALY i 3

2) MM EBEEEAEARMKBOAE FREE
(750 em '), 2R A 980 nm B HT, Er T RAEK R L
St OB R AR AR T B R BT ROR,
T LA™ 2 e B o A4 £ A I A R
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B K B 32 B R BRI (6. =0. 75 pm?) F 5 G 16 4
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Spectroscopic Properties of Er’" and Yb*"™ Codoped Tellurite Glasses

Yang Jianhu Dai Shixun Hu Lili Jiang Zhonghong Li Shunguang
(Shanghai Institute o f Optics and Fine Mechanics ,
The Chinese Academy of Sciences, Shanghai 201800)
(Received 12 December 20015 revised 24 January 2002)

Abstract; Absorption spectra, emission spectra of Er" and Yb*' codoped tellurite glasses
were studed, Er*" upconversion mechanism in tellurite glass was analyzed. The Judd-Ofelt
strength parameters 2,(t=2,4,6), which are (2, —=4. 74 X107 ¢m®,2, — 1. 46 X 10 * cm?, (%
=0.64X107% cm® respectively, were calculated by Judd-Ofeld theory. Spontaneous radiative
rate and branch ratios of each energy levels of Er*" ions were given. Stimulated emission cross
section was calculated by McCumber theory, and was compared with other host glasses.

Key words: optical material; Er*" and Yb*" codoped; tellurite glass; spectroscopy; Judd-
Ofelt theory



