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Characterization of transition metal dichalcogenides nanosheet saturable absorbers

in visible wavelength region and applicability for passive Q-switch lasers
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Abstract

The nanosheets of transition metal dichalcogenides
(TMDs) have being attracted much attention as a
saturable absorber in visible wavelength region. We
examine relationship between deposited TMD nanosheet
and deposition parameters of liquid phase deposition. By
Z-scan measurement and mode fittings, we measure the
saturation intensity and evaluate the applicability of

TMD nanosheet as a saturable absorber.
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Fig. 1. The schematic diagram of TMD nanosheets fabrication.

Table 1 Parameters of Liquid Phase Deposition —Ultrasonic care time—

Solute Solution Mixing Ultrasonic-care Spin coating Baking
Sample 1 | MoS2 powder NMP 30 min 1 hour 2000rpm 10min | 120°C 90min
Sample 2 | MoS2 powder NMP 30 min 3 hours 2000rpm 10min | 120°C 90min
Sample 3 | MoS: powder NMP 30 min 5 hours 2000rpm 10min | 120°C 90min
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Fig. 2. DFM measurement results and histograms of

thickness levels; (a)-(c) Sample 1-3.
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Table 2 Parameters of Liquid Phase Deposition —Spin coating—

Solute Solution Mixing Ultrasonic-care Spin coating Baking
Sample 4 | MoS2 powder NMP 30 min 1 hour 1000rpm 10min | 120°C 90min
Sample 5 | MoS:z powder NMP 30 min 1 hour 3000rpm 10min | 120°C 90min
Sample 6 | MoSz powder NMP 30 min 1 hour 5000rpm 10min | 120°C 90min
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Fig. 3. SEM images ; (a)-(c) Sample 4 - 6.
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Fig. 4. Schematic view of Z-scan measurement.
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Fig. 5. Experimental results of Z-scan measurement at

750 nm. (a)-(c) Sample 1-3.
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Fig. 6. Experimental results of Z-scan measurement at

640 nm. (a)-(c) Sample 1-3.
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Fig. 7 Experimental setup with high intensity.
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Fig. 8 Experimental setup with low intensity.
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