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Abstract A rate equation of the microchip laser based on a quasi-three level system is proposed, which has taken the
fluorescence concentration quenching and the Boltzmann distribution resulted from thermal effect into account. This rate
equation is applied to Yb*:YAl, (BO,), microchip laser, and the comparison of the calculated and experimental results shows
that this equation is valid to a certain extent. Finally, some schemes about the optimization of the Yb* concentration and the
crystal thickness of the Yb*:YAl(BO,), microchip laser are given.
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Table 1 Comparison of the calculated and
experimental results
W /pm P, /mW P, /mW

40 147 500

Experimental 55 220 450
67 251 430

40 171 525

Calculated 55 220 487
67 293 450
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Fig.1 The curves of the optimal crystal thickness as a
function of the doping concentration for the output
laser power and the pump threshold
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