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Erbium-Doped Fiber Laser with 100-MHz Repetition Rate and 39-fs Pulse Width
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Abstract This study proposes a structural design for a breath soliton erbium (Er)-doped fiber laser under a
relatively low (100 MHz) repetition rate to obtain a pulse output having narrow pulse width. An output pulse with
a large breathing ratio can be ensured by shortening the lengths of the positive and negative dispersion fibers with a
large dispersion coefficient in the cavity. And, a fiber with zero dispersion is introduced to reduce the repetition rate
of the laser. The energy loss of the pulse in the cavity is reduced using a fiber optic mixer, which integrates the
wavelength division multiplexer and the isolator with the forward pumping method. The distribution of the negative
dispersion fiber in the cavity is optimized and designed to determine the output position of the laser. Based on this,
a breath soliton Er-doped fiber laser having a repetition rate of 100 MHz is constructed; the laser’s output spectrum
and direct output pulse width are 112 nm and 68 {s, respectively. After dispersion compensation, the laser’'s output
pulse width is 39 {s, and its average power of output pulse is 94.5 mW at a pump power of 900 mW.
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Table 1 Parameters of fibers in laser cavity

GVD / TOD / Y/
Fiber ) )
(fs**mm™ ") (s mm™') (W 'lem™ )
SMF-28 —22 127 0.0012
OFS980 —1.3 50 0.0023
Er110-4/125 11 45 0.0032
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