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Thermal, Spectra and Laser Properties of Yb: Zinc-Germanium-Tellurite
Glasses for Laser
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(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract A series of new multi-component glasses of 0. 70TeO,-(0. 20 — x) ZnO-xGeO,-0. 05La, O;-0. 025K, O-
0. 025Na, O-0. 01Yb, O; (mole fraction x=0, 0.05, 0.10, 0.15, 0.20) were presented. Thermal stability of the
system, spectra and laser properties of Yb*' ions were measured. The result shows that the composition glass of x
=0. 20 has good thermal stability, large stimulated emission cross-section of 1. 23 pm?® for the *F;,; — 2Fy;,
transition, longer fluorescence lifetime of 0. 92 ms, broad fluorescence effective linewidth of 77 nm and minimize
pump intensity of 0. 98 kW/cm?. Evaluated from the good potential laser parameters, it is desirable for high-average
power and short pulse tunable laser,
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Fig.1 Refractive index and density in different GeO,

content of TZG system glasses
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Table 1 T,, T, and AT in different GeO, content
TZG glasses

x 0 ng T, T, T, — T,
/(g/cm?) /C /C /C

0 5. 387 1. 989 335 — ©o

0. 05 5,397 2.018 340 — co

0. 10 5.405 2.036 346 — co

0.15 5.415 2.046 354 - co

0. 20 5.430 2.058 366 - co
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Fig. 2 Absorption spectra of Yb** -doped

TZG system glasses
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Table 2 Spectroscopic parameters of Yb** -doped tellurite glasses with different GeQO, content

x As /nm 6, /pm’ S, /10'pm®  Ag /sT'  Ads /nm  Aw /nm oo, /pm® 7y /ms  Gemts /(pm’® * ms)
0 977 1.49 5.24 2286 72,47 1006. 5 1.06 0.98 1.04
0, 05 977 1.56 5.59 2534 74,92 1007.0 1.10 0,97 1.06
0.10 977 1.57 5.64 2578 75. 50 1007.0 1.13 0.95 1. 07
0.15 977 1.59 5.70 2632 76.11 1008. 0 1.17 0.94 1.10
0. 20 977 1.62 5.77 2696 76. 88 1008.0 1.23 0.92 1.13
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Fig. 3 Emission cross-section of Yb** -doped

TZG system
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Table 3 Spectroscopic and laser properties of some

laser glasses doped with Yb**

Glasses  Oem 75 Aem Oem T L
pm’> /ms /nm /pm® +sms /(kW/cm?)

QX 0.70 2,00 1018 1.40 1. 80
ADY 1.03 1.58 1020 1. 63 1.12
LY 0.80 1.68 1028 1. 35 1. 95
PN 1.35 1.36 1035 1. 83 0.59
PNK 1.08 2.00 1016 2.16 1.29
FP 0.50 1.20 1020 0. 60 0. 80
Our glass 1.23 0.92 1008 1.13 0.98
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Fig. 4 Comparison of laser properties with

different glasses
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