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Fig. 1. Characteristics of SWCNT-SA: (a) Side-view
(above) and top-view (below) of the D-shaped fiber;
(b) absorption spectra of the dispersed SWCNT water
solution; (c) the transmittance of SWCNT-SA with

the input power.
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Fig. 2. (color online) Schematic of the ultra-long
cavity Yb-doped fiber laser mode-locked by CNT.
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Fig. 3. (color online) Pulse train of the noise-like soli-

ton: (a) Oscilloscope trace; (b) single pulse.
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Fig. 4. Optical spectrum of the noise-like soliton.
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Fig. 5. (color online) Pulse train of the soliton rain:

(a) Oscilloscope trace; (b) single pulse.
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Fig. 6. Optical spectrum of the soliton rain.
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Fig. 7. (color online) Spectrum transmittance of the
SWCNT-SA: (a) Schematic of the measuring device;

(b) spectral loss curve.
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Fig. 8. (color online) Output power and pulse energy

vary with pump power.
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Abstract
We demonstrate an ultra-long cavity multi-wavelength Yb-doped fiber laser mode-locked by carbon nanotubes. The
total length of the fiber laser is 1021.2 m. The different regimes of noise-like soliton and soliton rain mode-locking with
the multi-wavelength operation are experimentally obtained with a repetition rate of 199.8 kHz. The higher output
power and pulse energy from the soliton rain are measured to be 40.3 mW and 201.5 nJ, respectively, with a pulse width

of about 102.5 ns.

Keywords: mode-locked fiber laser, carbon nanotube, ultra-long cavity, Yb-doped fiber

PACS: 42.55.Wd, 42.65.5f, 42.65.Re DOI: 10.7498/aps.64.204205
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