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Abstract

In this paper, the effect of spontaneous radiation on the output performances of the Ho:YAG/SrWO0,
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actively Q-switched intracavity Raman laser was investigated by numerical simulation. The rate
equation model of the Ho:YAG/SrWO, actively Q-switched intracavity Raman laser was developed
with consideration of spontaneous radiation. The effect of spontaneous radiation on the output
performances of the Raman laser at different pulse repetition frequencies was investigated by nu-
merical simulation of the rate equation. The results show that the effect of spontaneous radiation
on the pulse width and peak power of the Raman laser was more obvious. In addition, at lower ab-
sorbed pump power, the spontaneous radiation had a certain effect on the average output power
and pulse energy of the Raman laser; at higher absorbed pump power, the spontaneous radiation
had almost no effect on the average output power and pulse energy.
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Figure 1. The experimental setup of the resonantly pumped Ho:YAG/SrWQ, actively Q-
switched intracavity Raman laser
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Table 1. Parameters used in numerical simulations of the resonantly
pumped Ho:YAG/SrWO actively Q-switched intracavity Raman laser
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Figure 2. (a) Population inversion densities and (b) Photon densities as functions of time
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Figure 3. Variations of average output power with absorbed pump power for different pulse
repetition frequencies when (a) considering and (b) not considering spontaneous radiation
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Figure 4. Variations of pulse width with absorbed pump power for different pulse repetition
frequencies when (a) considering and (b) not considering spontaneous radiation
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Figure 5. Variations of pulse energy with absorbed pump power for different pulse repetition
frequencies when (a) considering and (b) not considering spontaneous radiation
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Figure 6. Variations of peak power with absorbed pump power for different pulse repetition
frequencies when (a) considering and (b) not considering spontaneous radiation
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