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Abstract This study demonstrates an all-solid-state acousto-optic Q-switch Nd: YAG laser with a high repetition
rate and high pulse energy. A master oscillator power amplifier system with a thermal-compensation cavity of
connecting two Nd: YAG rods in series and an amplifier containing a two-slab gain medium is selected for the
experiment. Fused silica is used as the acousto-optic Q-switch crystal with an adjustable repetition rate of 10-
100 kHz. At the repetition rate of 10 kHz, the linearly polarized laser with an output power of 14 W is injected into
the two-slab gain medium for amplification after beam expanding and sharping. When the pump power is 22.7 kW,
a laser output power of 4256 W is obtained with a pulse energy, pulse width, and peak power of 425.6 mJ, 133 ns,
and 3.2 MW, respectively. The laser beam quality 8 is 3.8 times of the diffraction limit. The output power and
pulse width at different repetition rates are kept constant during the experiment.
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Fig. 1 Schematic of laser configuration
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Fig. 2 Schematic of slab gain medium
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Fig. 3 Power distributions of two slabs at different positions for the case of amplifying for two pass and

then connecting two slabs in series. (a) Slab 1; (b) slab 2
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Fig. 4 Power distributions of two slabs at different positions for the case of connecting two slabs in series

and then amplifying for two pass. (a) Slab 1; (b) slab 2
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Fig. 5 Output power as a function of pump power
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Fig. 8 Space characteristics of wavefront distortion of output laser at output power of 4256 W.

(a) Distortion of wavefront; (b) far-field spot
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