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were achieved. With the Q-switched rate equations considering gain distribution on spectrum, not only the pulse
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width, peak power and build-up time can be calculated, but the output distribution on the spectrum and its width can
distribution on the spectrum was taken into consideration.

Abstract A high-power high-repetition-rate acousto-optically Q-switched 1342 nm laser with double Nd: YVO,
also be given. The experimental results are compared with the simulated ones. The model can be applied to analyze

crystals pumped by fiber-coupled laser diodes and simulated results based on Q-switched rate equations considering

gain distribution on spectrum are presented. With total 40 W pump power incidence, the highest pulse repetition rate

—_ .

of 100 kHz was obtained. At 50 kHz repetition rate, average output power higher than 11 W and rather stable pulses

and design the spectrum of the laser output, and more exact results can be obtained because the practical gain
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Fig. 1 Schematic of the experimental setup
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Fig. 2 Pulse waveform. (a) Typical pulse waveform,
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Fig. 3 Curves of average output power (a) and pulse width (b) at 50 kHz repetition rate versus pump power
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Fig. 4 Measured results of beam quality. (a) Intensity distribution, (b) curve of M* value fitted
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Table 1 Parameters for simulated laser

Parameters Value
Gain bandwidth (FWHM) /GHz 300
Central wavelength of the atomic transition /m 1342, 0X 107’
Center wavelength of the pumping LD /m 808.5X1077
Stimulated emission cross section /m? 4X107%
Spontaneous emission lifetime /s 120X10°6
Division bandwidth /GHz 1
Output transmittance 0.15
Round-trip time /s 1.4X10°°
Mode volume /m * 1X1077
Constant loss 0.01
Rise time of the AOQ /ns 50
Fall time of the AOQ /ns 50
Open time of the AOQ /ns 500
Diffraction efficiency of AOQ 0.8
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Fig. 5 Simulated results for 1342 nm acousto-optically Q switched laser
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Fig. 6 Comparison of simulated and experimental results. The solid line denotes the simulated results, the asterisk denotes

the experimental results. (a) Average efficiency, (b) pulse width, (¢) pulse peak power, (d) spectral width
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