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Preparation and properties of Yb’*-doped silicate laser glass

DONG Gao-ming' , HOU Lan-tian'?* , HUANG Gang', HU Hui-jun', ZHOU Gui-yao"”
(1. Institute of Infrared Fiber and Sensors, Yanshan University, Qinhuangdac 066004, China; 2. Key Laboratory of Material
Fabrication Technology and Science, Yanshan University, Qinhuangdao 066004, China)

Abstract: In order to prepare Yb®*-doped silicate laser glass and analyze its laser characteristics, based on the no-
chemical vapor deposition high temperature melting process in an oxygen-enriched atmosphere, the data of the absorption and
fluorescence spectra of the glass were obtained according to Fuchbauer-Ladenburger( F-L) method. It can be concluded that there
are board-band absorption peaks in the absorption band of 850nm ~ 1100nm near-infrared wavelengths. The main absorption peak
is at 978nm and the sub-peak value is at 919nm respectively, the main fluorescent peak is at 1018nm with the sub-peak value at
970nm. The integrated absorption cross section, stimulated emission cross section and fluorescent lifetime of Yb’* were
calculated theoretically. This result is useful to characteristic analysis of silicate laser glass. The comprehensive test results show
that they can meet the application requirements of laser glass.
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Table 1  Proportioning of Yb* -doped silicate laser glass( mass fraction)
w(Si0,) w( Al,05) w(Yb,04)
0. 9406 0.0495 0. 0099
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Fig. 1 Preparation process of Yb** -doped silicate laser glass
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Fig.2 Specimens of Yb** -doped silicate laser glass
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Fig. 3 Absorption spectrum of the specimen
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Fig. 4 Fluorescent spectrum of the specimen at 0. 2W power
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Fig. 5 Fluorescent spectrum of the specimen at 75SW power
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Fig. 6 Simplified energy level diagram of Yh®*
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Table 2 Optical properties of Yb® * -doped glass

Yb?* concentration/{ ions - cm ) 1.108 x 10%
sample size/cm 4
3./ pm’ 3.07 x 10*
AA /nm 97.47
Ap/nm 975
17',,1,,4(/\‘,)/pm2 0.987
a'p/pm2 0.419
traa/ ™S 0.578
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