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Abstract On the basis of the spectral information, a theoretical model is developed to treat the short pulse laser
generated from an active continuous wave (CW) injected ring cavity with Yb*™ : YAG amplifier. Starting from rate
equation, the equation describing the short pulse laser is obtained. As a computable model, it takes into account the
pump absorption saturation and the laser reabsorption. By this model, the short pulse laser properties under different
cases are analyzed. The results show that in order to achieve the good pulse laser. the seeding frequency and
intensity as well as the amplifier length should be optimized.
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Table 1 Fitting results for Yb*" : YAG emission cross section
Center wavelength A./nm FWHM AX /nm Amplitude A /(10" % cm?) Transition
941. 3 16. 3 4.8 wu,—>1; (941 nm)
968.7 3.72 4.5 wu;—>1, (968 nm)
1024. 3 5.84 8 w,—>1, (1024 nm)
1029. 8 5. 64 20 w;—>13 (1029 nm)
1048. 3 9.2 3.98 w,—>1, (1048 nm)
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Table 2 Spectral parameters of Yb*" : YAG and other parameters

Parameter Value
o, at 940 nm/cm’ 0. 76X 10 20013
v./nm ¢/1030
Av /Haz 3.0X 10" (A1=10 nm)™"*
7r/ms 1. ol
Jus frs fiss fuat 300 K 0.8750, 0.0584, 0.0464, 0.0202
fas furs fus at 300 K 0.702, 0.169, 0. 129
Ao /nm 1032
8y /MHz 100
N,/ % 3 (atomic fraction, 4.158X10* ions/cm®)
L /mm 5
I, /kW/cm® 10
I,/kW/cm® 10
7 0.96
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