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Abstract: In order to achieve large-range dual adjustment of laser output in repetition rate and pulse width
for a Yb:YAG single-cavity thin-disk regenerative amplifier, this work designed and constructed a dual Pock-
els cell collaboratively controlled single-cavity Yb:YAG thin-disk regenerative amplifier. Relying on the tim-
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ing coordination of the dual Pockels cells and the design of a wide-stable-zone resonator, it ensured high
beam quality and high energy extraction efficiency, while flexibly achieving a wide range of adjustable laser
repetition frequency output. Additionally, the adjustment of the output laser pulse width was achieved by
changing the distance between the two compression gratings. Experimental results show that the thin-disk re-
generative amplifier achieved laser output with a tunable repetition frequency ranging from 1 to 50 kHz by
regulating the Pockels cells. At a repetition frequency of 50 kHz and an average pump power of 503 W, a
maximum output power of 93.1 W was obtained, with beam quality factors M,’=1.18 and M,*=1.01, indicat-
ing near-diffraction-limited output. At a repetition frequency of 1 kHz, a single-pulse energy of 50.2 mJ was
achieved. By changing the spacing between the double-grating compressors, continuous tuning of the pulse

width from 1.34 ps to 150.37 ps was realized. The thin-disk regenerative amplifier successfully realized laser

output with dual-parameter tunability of repetition frequency and pulse width.

Key words: Yb:YAG thin-disk; regenerative amplifier; repetition rate; pulse width; tunable
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