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Fundamental and High-Harmonic Erbium-Doped
Fiber Lasers Based on ReSe, Saturable Absorbers

ZHAOQO Ziting, CHEN Feng, HAN Kezhen

(School of Physics and Optoelectronic Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract The application of two-dimensional(2D) materials as saturable absorbers (SA) in fiber lasers has
attracted great interest. Transition metal disulfide compounds (TMDs),as a class of 2D materials, have
been widely used in ultrafast fiber lasers due to their better optoelectronic properties and environmental
stability. Rhenium diselenide (ReSe;), as one of the TMDs is predicted to have good nonlinear optical
effects by a series of characterization techniques. In this experiment, the prepared ReSe, solution was dried
and made into a 1 mm X1 mm film affixed to the end face of the fiber optic patch cord head to form a SA.
The modulation depth and saturable absorption intensity of the diaphragm were 8. 8% and 4. 9 MW/cm®.

The saturable absorber was integrated into the fiber cavity and stable conventional solitons were obtained
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at a dispersion of —0. 682 ps® and a pump power of 143. 6 mW. After slightly adjusting the polarization
state and pump power, the conventional soliton transformed into a 38th-order stable harmonic mode-
locked operation. The experimental results show that ReSe, has good pulse modulation capability and has
certain applications in Erbium-doped fiber lasers.
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Fig. 3 (a) Experimental setup of testing nonlinear optical property; (b) Nonlinear absorption curve of the ReSe2-SA
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Tab. 1 Parameter comparison of harmonic mode-locked fiber lasers based on different SAs

SA Laser type Operating wavelength/nm Maximum Repetition /MHz Harmonic order Ref.
Cr,Sn, Te, Er 1 529. 50 26. 86 2 [31]
Cr,Ge, Te, Er 1 559. 09 15. 30 3 [32]
Cr,Si, Te, Er 1 568. 03 15. 99 13 [33]
MoS, Er 1 530. 40 125. 00 14 [34]
PbSnS, Er 1552. 94 98. 71 15 [35]
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