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Fig. 1  Absorption spectra of color centers in the

Yb:YAG crystals
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Fig. 4 Fluorescence lifetime as a function of Yb’* concentration
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A Study on Fluorescence Characteristics of Yb:YAG Crystals

Xu Xiaodong, Zhao Zhiwei, Song Pingxin, Zhou Guoqing, Deng Peizhen, Xu Jun
Shanghat Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800
Received date:2003—-06~09

Abstract The fluorescence characteristics on active ions in laser crystals are necessary to study. Recently, Yb’"
doped solid state materials are attractively used as gain media for high efficiency, high power laser. Among the
numerous Yb’*-doped crystals, Yb : YAG has many other attractive characteristics such as high thermal
conductivity, excellent physical and chemical properties of the host material. The trivalent ytterbium ion’s simple
[ Xe]*f" electronic structure allows for no excited state absorption, upconversion or low concentration quenching
even at high doping concentration of Yb’* ions. The color center absorption spectra, fluorescence spectra and
fluorescence lifetimes of Yb: YAG as-grown and after annealing with different doping level were measured at room
temperature. The effect of color centers on fluorescence intensity and lifetime of Yb: YAG was also investigated. The
color centers do not react on the quenching solely, it aggravates the concentration quenching until the doping level
is larger than 10 at. % .
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