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Abstract: A tunable single-dual wavelength erbium-doped fiber laser is proposed and demonstrated.
The finer filtering is generated by compound filtering effect which is produced by cascaded fiber
Bragg gratings( Cascaded FBGs) combined with Sagnac loop, the birefringence effect is introduced
by adjusting polarization controller (PC) in Sagnac loop, and then the tunable fiber laser is ob-
tained. Based on the coupled mode theory and transmission matrix, the characteristics of the struc-
ture are analyzed, experimental system is established, and the correciness of theoretical analysis is
verified. The experimental results show that, by adjusting PC, the adjustable laser range is about
1 555.644 ~1 556. 112 nm, the wavelength spacing of dual-wavelength is about 0. 108 ~0.452 nm,
the side mode suppression ratio (SMSR) of single- and dual-wavelength is more than 40 dB. In the
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stability test, the maximum wavelength drift of single- and dual-wavelength fiber laser is less than

0.008 nm. The proposed method has the advantages of simple structure, convenient tuning, easy

implementation and high fineness, which can be applied in fields such as dense wavelength division

multiplexing( DWDM) and all-optical communication systems.
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