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Abstract: Ultrafast laser technology is one of the most active research frontiers in lasers, physics and inform-

ation science. It is widely applied in industrial processing, biomedicine, lidar and other fields. Because of

their unique physical structure and excellent photoelectric properties, two-dimensional materials have a wide

operating band, controllable modulation depth and short recovery time when they are employed as saturable

absorbers in ultrafast lasers. Among them, transition metal dichalcogenides have become a focus of research

because their band-gap is continuously adjustable. In this paper, we introduce the characteristics of transition

metal dichalcogenides and the fabrication methods of saturable absorber devices. The research progress of ul-

trafast lasers based on emerging transition metal dichalcogenides is reviewed, and the development trend is

highlighted.

Key words: two-dimensional materials; transition metal dichalcogenides; saturable absorber; ultrafast laser
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Fig. 2 Schematic diagram of transfer for TMD saturable absorber
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Tab. 1 Ultrafast solid-state lasers with emerging TMD saturable absorbers
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Tab. 2 Ultrafast fiber lasers with emerging TMD saturable absorbers
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. z
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2 3
772.2 GW /em? — B Er 1550 nm 5.7 MHz 618 fs 028 ~12mW [49]
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