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Abstract: Terbium-doped fluoride crystal lasers have broad application prospects in the fields of scientific re-
search and industry due to their ability to directly generate laser output covering the visible wavelength band of
500-700 nm, and their advantages of compact structure and high conversion efficiency compared with the tradition-
al frequency conversion visible light lasers. Currently, the key to the development of terbium-doped fluoride crys-
tal visible lasers is to scale up the output power of the laser. In this paper, we firstly introduce terbium-doped fluo-
ride crystal matrix, crystal structure, and spectral properties, and then focus on the development of terbium-doped
fluoride crystal visible lasers based on frequency-doubled optically pumped semiconductor lasers (20-OPSLs) and
visible laser diode (LD)-pumped lasers for continuous, pulsed, and deep-ultraviolet laser outputs. Finally, the
current problems of terbium-doped fluoride crystal visible lasers are analyzed, and the development prospects of

these lasers are analyzed.
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(a) Absorption spectra of Th*-doped YLF, LLF, KYF, BYF, BLuF and LaF single crystals””. (b)Emission spectra of

Th*-doped YLF, LLF, KYF, BYF, BLuF and LaF single crystals
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(a) Schematic of the diode-pumped Th: LLF laser cavity™. (b) Laser emission spectra for green emission centered at

542.4 nm at maximum output power(left) , and yellow emission centered at 587.4 nm at maximum output power(right).

Insets: beam profiles of the lasers under the same conditions
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Tab. 1 Research progress of visible light continuous lasers based on terbium-doped fluoride crystals
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Tab.2 Research progress of visible light pulsed lasers based on terbium-doped fluoride crystals
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