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Motivation 
1. Optical modulation is an important area for fundamental 
research and has specific applications. 

2. Recently, two-dimensional (2D) materials, including 
graphene, black phosphorus (BP), and transition metal 
dichalcogenides (TMDs), have been proved to exhibit the 
saturable absorption (SA) property, and can be used as 
optical modulators to obtain pulsed output in a fiber laser. 

3. However, there are some defects in the application of 
these 2D materials to lasers. 

4. It is of great significance to explore novel 2D materials 
with the SA property. 
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Main idea 

1. ReS2 is a special member of TMDs. In contrast to other 
TMDs, the monolayer ReS2, few-layer ReS2, and bulk 
ReS2 are all direct semiconductors.  

2. The bandgaps of monolayer and bulk ReS2 are 1.44 and 
1.35 eV, respectively, showing a small bandgap difference. 
The physical properties of ReS2 have little dependence on 
the layer number, showing a great chance of being used in 
practical applications. 
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Method 

1. ReS2 powder was synthesized from rhenium powder and 
sulfur powder by a simple synthesis method. Ultrathin ReS2 
nanosheets were prepared from ReS2 powder by liquid 
phase exfoliation. 

2. ReS2 nanosheets were mixed with PVA solution to form 
ReS2/PVA film, which can be used in optical modulation. 

3. The ReS2/PVA film can be directly inserted into the laser 
cavity with the fiber connector. 
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Major results 
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Conclusions 
1. Ultrathin ReS2 nanosheets were prepared from the 

prepared low-cost ReS2 powder.  

2. XRD pattern, Raman spectrum, XPS spectra, and EDS 
results indicated the successful preparation of ReS2. The 
thickness of ReS2 nanosheets was below 5 nm 
according to the AFM results. 

3. The ReS2-based Q-switched fiber laser was realized 
with a minimum pulse duration of 2.4 μs and a repetition 
of 66.52 kHz, indicating the potential application to 
optical modulation. 
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