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Fig.1 The interplay between Tm*" and Tb*" ions
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Table 1 The optic parameters Tm®*t ions and the cross relaxation probabilities between Tm*" and Tm®*,
and between Tm*" and Th** I in Th, Tm:YVO,
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Table 2 The optic parameters of Th*" and Tm®" ions in YVO, and value of parameters

in Egs. (19) and (22)

Frequency / Cross section of absorption or emission/ Reflectivity of input
Crystal (X10° em™ 1) (X107% cm? ) or output mirror
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Fig. 2 The gain coefficient versus atomic fraction of Tm*" in
0.01 Tb,Tm*YVO, and Tm?:YVO, for W=10° s7*
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Fig. 3 The gain coefficient versus atomic fraction of
Tm*" in 0. 01 Th, Tm: YVQO, and Tm: YVO, for

W=10*s!
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The Study on Lasing Performance of Th,Tm:YVO, Crystal
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Abstract: The order of magnitude of the cross relaxation propability between active ions and
sensitive ions in Tb, Tm : YVO, crystal and the cross relaxation among active ions in
Tm:YVO, are close with that of the non-radiating transition probability and the radiant
transition probability of higher level to lower level. The formula to estimate the laser
threshold in the crystal including two sort codoped ions must take into account the cross
relaxation among the ions. The estimated formula of the laser threshold including the
probability of the cross-relaxation among the ions is deduced from the transition rate equations
and transmission-equations of lasing and pumping light for end-pumped laser. The lasing
performance of Tm:YVO, and Tb,Tm:YVO, at 1. 5 ym and 1. 9 um wavelengths is discussed
with these threshold equations, the action of Th®' ions is also expounded. The results show
that doping Th®" ions in Tm* YVOQ, increases intensity of lasing light and minifies the laser
threshold at 1.5 pm wavelength. But it has a bad effect on the laser at 1. 9 pum wavelength.
Key words: Tb,Tm:YVO, crystal; threshold energy; cross relaxation among the ions



