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ABSTRACT

CaD-ALQ, glass is 2 good candidate as oplical fiber amplifier and laser. In this study, optical properties
for 11, ,s—>*L3s,; transition of Er*' ions doped in Ca(-AlO; glasses were investigaled. Oplical ahsorptions, radiative
transition probabilities and lifetimes for *Iiy: level were evaluated by using Judd-Ofell theory. Also, induced-
cmmision cross-sections of ‘Tun— "5, transition were calculated. Ratative transition probability and hietime
af 1Ty, level were 144.6 577, 690 ps respectively {or 60Ca0-40AL0: glass(FS0) and 152.6 87, 660 ps for 54Ca0- 36
AlLQ;+105i0; glass (FS10). Each induced-emission cross sections lor FSO and FS10 was 0,749 107% ¢m?, 0.862 x
10#* gm®. Obtained values were comparable with those of ZBLA glass studied as optical fiber amplifier and
lager material.
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Table 1. Glass Compositions

Main Components (mol%)| Addition(mol%)
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Ca0 | ALOs 5i0, Er:04
FS0 60 40 0 -+0.1
FS10 54 36 10 +0.05
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Fig. 1. Absorption speclrum and electronic energy le-
vels of E®* ions in FS0 glass.
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Table 3. Matrix Elements of U{)* for Er®

S"L"Jr U(Z' U(EIJ U[ﬁ)
i (.0195 0.1173 1.4316
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T 0 0.1469 0.6266
“Fipz 0 0 0.2232
"Fan O 0 01272
*Herz 0 0.078 017
G 0.9183 0.5262 0.1172
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Table 4. Measured and Calculated Oscillator Strengths for Er'*. All Transitions are from the Ty, Level to the

Levels Indicated

Oscillator strength (%109

FS0 FS10 ZBLA: 05% Er® YAIQ,™
Level P P, P, P, P, P P P.
Ty () (.53 052 0.46 0.59
{ed)** L14 1.09 130 124 L 0.07 L 0.63
T 0.56 0.59 0.63 0.64 049 042 031 0.23
Toge 043 0.28 046 0.30 0.25 0.24 025 043
Py 1.68 1.71 1.88 1.89 1.80 1.74 115 1.75
By 0.47 0.40 (.50 046 0.33 0.37 041 021
Higs 10.18 10.33 1001 10.17 4.36 432 243 241
P 1.38 1.65 151 1.37 1.38 153 1.12 1.20
Foe Faz 0.66 0.77 .81 0.89 0.61 0.65 0.60 041
Hap 0,70 0.66 0.74 074 047 B.62 042 0.38
G 18.81 1865 18.50 18.33 7.78 7.80 431 4.34

rms% 291% 3.08% 3.98% 12.84%

*MDD:; magetic dipole, **(ed); electric dipole

Table 5. Judd-Clelt Intensity Parameters for Er**

Intensity Parameters (107% cm?)

Sample
1, 0 0
FS0 6.50 122 0%
F510 6.40 1.32 112
ZBLA™ 254 1.39 0.97
BZYTLE® 244 1.55 1.18
YAID, 1.06 263 0.78
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