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Abstract The problem of large spectral linewidth of ultrashort pulse laser is studied. The pulse evolution process in
the laser cavity is simulated by RP Fiber software. The effects of different saturable absorber versus the pulse width
and spectral linewidth on the laser are studied, and the cavity length and fiber Bragg grating (FBG) parameters of
the laser are optimized. Finally, a passively mode-locked picosecond pulse erbium-doped ring fiber laser based on
WS, saturable absorber is designed according to the optimization results. The spectral linewidth of the output pulse
is compressed by the narrowband FBG, and a narrow linewidth ultrashort-pulse output with center wavelength of
1549.4 nm, pulse width of 171 ps and 3 dB spectral linewidth of 0.02 nm is obtained.
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Table 1 Parameters of saturable absorber

Modulation
Material Structure
depth /%
GO 1.4 single layer of GO paper
Graphene 4.8 20 graphene layers
Sbh, Tes 7.42 deposited on tapered fiber
CNT 15.8 single-wall nanotube films
Bi; Te; 19 nanosheets
WS, 35.1 deposited on tapered fiber
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Fig. 1 Output pulse duration and linewidth versus (a) modulation depth and (b) saturable energy
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Fig. 2 Output pulse versus pump power. (a) Pulse duration; (b) linewidth
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