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Research Progress of Solar Directly Pumped Solid-state Laser
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Abstract: Solar directly pumped solid-state laser has advantages of energy saving and high efficien-
cy, compared with that of conventional LD pumped laser. It has great application potential in the
fields of atmospheric sensing, deep space communication and national defense security, which pres-
ents great strategic significance. In this study, the domestic and abroad research progress of sunlight
collecting optical system, laser gain medium and pump system design of solar directly pumped solid-
state lasers was reviewed. The inter relationship between the improvement of laser quality and optical
conversion efficiency was revealed. This study indicated that high convergence efficiency and

high-power laser output were the core research objectives in the development of solar directly
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pumped solid-state laser, and the fabrication of high-quality laser gain medium was the key to realize

the above goals. Finally, the development trend of solar directly pumped solid-state laser was pros-

pected.

Key words: direct solar pumping; solid-state laser; sunlight collecting optical system; gain medium; pump system
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Tab. 1  Design parameters of the multi-stage non-imaging
convergence system with a 400 W laser output
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