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Study on Multiwavelength Erbium-doped Fiber Laser with
Sinusoidal Phase Modulation

SUN Guo-yong, QU Rong-hui, FANG Zu-jie, WANG Xiang-zhao
(Laboratory for Information Optics,» Shanghai Institute of Optics and
Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract A method for realizing a stable multiwavelength erbium-doped fiber laser at room temperature is analyzed
theoretically and obtained experimentally. A sinusoidal phase modulation is inserted in the linear cavity, which
suppresses the mode competition owing to the homogeneous broaden line in eribum-doped fiber and eliminates the
unstable single-wavelength lasing at room temperature. What's more, the spatial hole burning in linear cavity is

propitious to suppress the homogeneous broaden line. Simultaneous five-wavelength lasing is obtained with 0. 8 nm
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intervals defined by the sampled fiber Bragg grating, which is anchored on the ITU frequency grid.
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Fig.1 Schematically experimental diagram of

the linear cavity
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Fig.2 (a) Change in the electric field amplitude of a
monochromatic light at frequency w, after passing
through the modulator; (b) Relative amplitude of
the different sidebands J, generated by the phase

modulation as a function of modulation index
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Fig. 3 Laser output spectrum employing a fiber
phase modulator
(a) without driving voltage modulation;
(b) with driving voltage modulation
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Fig. 4 Repeated scan outputs with sinusoidal

phase-modulation feedback
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