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Dual-Wavelength Soliton Laser Based on Graphene Ternary Composite
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Abstract We report a switchable dual-wavelength soliton fiber laser based on graphene ternary composite, that is,
graphene/SnQ, /PANI film. The graphene composite is synthesized by the liquid-phase ultrasonic method, the
composite is transferred into the laser cavity by the polymer-film method. The as-prepared graphene device not only
can act as an excellent saturable absorber for mode-locking, but also induces a highly third-order nonlinear optical
effect to form a filter for dual-wavelength pulse generation in the laser. By exploiting the dual-function of this
device, the switchable dual-wavelength soliton operation of the fiber laser is stably initiated with a minimum pulse
width of 1.25 ps, a fundamental repetition rate of 2.13 MHz, a pulse energy of 1.51 nJ and peak power of 1.2 kW.
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Fig. 1 (a) Physical photo, (b) low magnification and (c¢) high magnification SEM morphology of G/SnO,/PANI film
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Fig. 2 Photos of (a) fiber tip and (b) mode-locker after transferring G/SnQO,/PANI film
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Fig. 3 Nonlinear saturable absorption curve of G/SnQO,/PANI device
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Fig. 4 Schematic setup of G/SnO,/PANI mode-locked fiber laser
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Fig. 5 Typical characteristics of dual-wavelength soliton pulse at pump power of 330 mW. (a) Optical spectrum;
(b) its corresponding oscilloscope trace, the inset is the autocorrelation trace; (c) long-term optical

spectra measured at 2 h interval over 14 h
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Fig. 6 (a), (¢) Output optical spectra and (b), (d) corresponding oscilloscope traces of switchable soliton pulse
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Table 1 Comparison of dual-wavelength soliton Er-doped lasers based on saturated absorbers
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CNT 1549.5, 1559.5 10 — — — [15]

Bi; Te; 1557.4, 1559.4 2 1.3 — — [41]

WS, 1558.5, 1566 7.5 0.6 10.1 1.14 [45]

h-BN 1531.5, 1557.5 26 1.3 7.2 3.4 [49]
G/Sn0, /PANI 1532, 1557.6 25.6 1.25 3.2 1.51 This work
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