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Research of frequency-shifted feedback laser based on
fiber loop and amplifier gain

LI Chen' , ZHANG Haiyang', ZHAO Changming', ZHANG Liwei'” | YANG Suhui', YANG Hongzhi'
(1. Department of Electronic Science and Technology, School of Optics and Photonics, Beijing Institute of Technology, Beijing
100081, China; 2. CETC Ocean Information Technology Research Institute Ltd. , Beijing 100041, China)

Abstract: Frequency-shifted feedback laser based on acousto-optic modulation was one research hotspot in the current, and
it can produce a string of harmonic wave with same interval frequency. In order to generate multi-frequency laser, the frequency-
shifted feedback laser method was adopted to design an all-fiber frequency-shifted amplified feedback loop. A theoretical model of
laser heterodyne correlation was established and the numerical simulation was carried out. At the same time, a fiber amplifier was
introduced into the loop, and the influence of gain coefficient on the corresponding intensity of each harmonic was studied. The
selection of different gain parameters for each order frequency was verified. The results show that, frequency-shifted feedback
loop could be used to achieve the high-frequency modulation, several times of the fundamental frequency modulation. The highest

modulation frequency is up to 4GHz. The study lays the theoretical and experimental foundation for the research of the new system

of high-frequency modulation laser.
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Fig. 1 Experiment device of fiber loop frequency-shifted feedback lasers of
acousto-optic modulate and fiber amplification ( CW laser—continu-

ous wave laser; AOFS—acousto-optic shifter)
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Fig.2 Relationship between power spectral density and frequency under
different powers
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