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Cryogenic Liquid-Cooled Yb: YAG Bulk Amplifier
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Abstract  An innovative laser amplifier architecture based on cryogenically cooled Yb: YAG bulk is developed for
high-power laser application. The Yb: YAG bulk with triangular-section channels on the side is cooled using a
cryogenic liquid to suppress parasitic oscillation in the medium and improve heat management. This architecture
realizes high-efficiency energy storage and extraction of the amplifier, and a laser output with energy of 9.4 J, pulse
width of 10 ns, repetition frequency of 5 Hz, diffraction limit far field of 3.3 is obtained, when high energy storage

and extraction efficiency of the amplifier are realized. It provides a useful reference for the subsequent design of

Yb: YAG laser amplifier with large energy.
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Fig. 7 Output energy as a function of injection energy of
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Fig. 6 Energy storage in amplifier at different temperatures and pumping intensities with 1-ms pump pulse duration.
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(b) curve of energy concentration
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