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Spectroscopic properties and Judd-Ofelt theory analysis of Er'’ doped
ZBLALip based glasses

SHI Meng-jing', CAI Tian-zhi', ZHANG Lei', MA Le', LIU Yue®, CAI Zhi-ping’, XU Hui-ying’
(1. Department of Physics, Xiamen University, Xiamen 361005, China;

2. Department of Electronic Engineering , Xiamen University, Xiamen 361005, China

Abstract: A new fluoride glass composition revealing a high stability, with a weak nucleation
tendency, has been studied. The Judd-Ofelt intensity parameter Q, =2,4,6 of a novel Er’* doped ZBLALip
based glasses deriving from the absorption spectra were acquired as follows:€,=2.80x10" cm’
2,=0.95x10% cm? Q¢=0.94x10"" cm® McCumber theory was used to calculate the stimulated emission
cross section of 4113/2 - 4115/2 transition, the result was 4.2 102" ¢m® In addition, the lifetime of the 4113/2
level of Er’” ions was 9.2 ms, and the quantum efficiency was 90%. The novel Er'” doped glasses can be
used in fabricationing high Q quality factor dielectric microcavities.
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Tab.1 Absorption oscillator strengths of Er’

in ZBLALip glasses
Transition Wavelength Intensity (x107° cm? )
Tisp - A/ nm Sineas Seal
i 1532 1.5717 15117
Tin 972 0.429 8 0.450 8
*lon 801 0.173 8 0.173 9
*Fon 650 0.938 1 0.942 7
1S3 540 0.205 1 0.207 8
*Fin 486 0.646 3 0.728 6
*Fsn 449 0.227 5 0.209 8
Hyp, 405 0.250 2 0.2300
4Gn+Ksp 363 0.390 8 0.345 6

2=2.80x107% cm® 2,~0.95x10% cm®

26=0.94x10% cm® Sems=4.76x10"2 cm?

2 Er’

Tab.2 Intensity parameters 2, of Er’ in

different glasses[ﬂ

Glass 0 0 0
Aluminate 5.60 1.60 0.61
Gemanate 5.81 0.85 0.28

Silicate 423 1.04 0.61

Tellurite 4.74 1.62 0.64

Fluorophosphate 291 1.63 1.26

Fluoroindate 2.17 2.31 0.89

ZBLAN!" 2.68 1.04 1.06
[5] Q,
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Tab.3 Predicted spontaneous radiation transitions rates A, fluorescent branch radio £
and radiative lifetimes T of Er’" in ZBLALip glasses
Transition Wavenumber /cm’! Aeq /st Amd/ s! p 7/ ms
Tisn - *Iisn 6530 64.17 3425 1 10.2
s = s 10 245 87.30 0.805 9.2
*Tisn 3713 11.55 9.66 0.195
Mon - 115 12 480 73.78 0.686 9.3
*Lisp 5968 31.01 0.289
*Inp 2255 0.47 1.95 0.023
YFop - Tisp 15330 754.05 0.908 1.2
Tisn 8 799 35.29 0.042
*Inp 5086 39.59 0.048
*Iop 2831 1.87 0.002
*S3n - *Lisn 18 400 734.87 0.678 0.92
T 11 852 294.82 0.272
Inp 8130 21.16 0.019
*Ion 5866 33.74 0.031
*Hyyn - Lisp 19 200 3598 0.278
Fop-Tisp 20 520 1987 0.503
4
o . , Texp 9.2 ms 3 Tecal 10.2 ms 113/2
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Fig.2 Er* absorption spectra and stimulated 3 4113/2 - 4115/2
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