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Abstract

The niobium diselenide saturable absorber with wide working bandwidth and excellent nonlinear
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optical response was prepared by liquid phase exfoliation. The niobium diselenide saturable ab-
sorber is applied to 1.5 pm fiber laser to realize passively Q-switched operation. When the pump
power is 125 mW, the laser output power is 3.27 mW, the repetition rate and pulse width are 39.6
kHz and 4.1 ps. With the increase of pump power, the laser pulse width decreases and the repeti-
tion rate increases. When the pump power reaches 350 mW, the maximum repetition rate and
minimum pulse width are 78.4 kHz and 2.3 ps, the central wavelength of the laser is 1559.9 nm,
and the output power can reach 7.03 mW. The experimental results show that niobium diselenide
is an excellent optical material, which has great application prospects in ultrafast nonlinear optics.
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Figure 1. Complete process of preparing NbSe,-PV A saturable absorber
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Figure 2. Diagram of Q-switched fiber laser based on NbSe,-PVA SA
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Figure 3. Diagram of pulse train under different pump power
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Figure 4. Laser output characteristics at 350 m\W pump power
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Figure 7. Schematic diagram of laser output power within one hour
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Figure 5. Diagram of repetition rate and pulse width versus pump power
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