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Tunable dual-wavelength mode locked fiber laser
based on Lyot filter
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Abstract: This study demonstrates a tunable dual-wavelength mode-locked fiber laser based on a
semiconductor saturable absorber. By employing angular splicing between a wavelength division
multiplexer and polarization-maintaining fiber, a critical periodic Lyot filtering effect is generated
within the cavity. Experimental results indicate that by adjusting the pump power and polarization
controllers, the laser achieves switchable output between continuously tunable single-wavelength
and asynchronous dual-wavelength operation modes. In the single-wavelength mode, the output

wavelength can be continuously tuned from 1556 nm to 1570 nm. In the asynchronous dual-
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wavelength mode, influenced by the cavity dispersion, the repetition frequency difference between

the asynchronous pulse trains can be adjusted within the range of 152 Hz to 425 Hz. The system

exhibits good stability, compact structure, and simple, robust configuration, offering enhanced

practical applicability for dual-comb spectroscopy.

Keywords: Lyot filter; tunable laser; single-wavelength mode; asynchronous dual-wavelength
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Fig. 1 Diagram of the dual-wavelength fiber laser
experimental setup
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