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Study on single-frequency single-polarization narrow-linewidth fiber
laser and its amplification

WEI Xing-chun ,0U Pan ,ZHANG Chun-xi,JIA Yu-dong ,LI Da-wei
(School of Instrument Science and Opto-electronics Engineering, Beijing University of Aeronautics and Astronautics, Beijing

100191, China)

Abstract: In order to acquire high power, single-frequency, single-polarization narrow-linewidth laser beam, a single-
frequency erbium doped loop fiber laser and its amplification configuration were studied. With an un-pumped erbium-doped fiber
as saturable absorber, with a high-reflectivity {iber Bragg grating as wavelength selector, a super narrow band filter was
constructed. Fiber polarization controller and polarization-maintaining optical circulator with high extinction ratio were incorporated
in the loop cavity to obtain single polarization output{& single stage amplifier was used outside the loop cavity to increase the
output power. 206mW output laser was obtained, and thie"power stability reached 1. 4% . The linewidth of output laser was less
than 500Hz measured through fiber delayed self-heterodyne method. The degree of polarization was stable at 99.7% . The result

shows that un-polarization-maintaining saturable absorber with fiber Bragg grating together with partially polarization-maintaining

structure can lead to single-polarization narrow-linewidth laser,and laser amplification will broaden the linewidth.
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Fig. 1  Structure of high power narrow linewidth fiber laser with single mode

and single polarization state
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Fig.2 Spectrum of output laser
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Fig.3 Spectrum after frequency-shifiing
YKL R Av 2
Ay = 5 =~ 10MHz 1)
nlL

K e HEZHOGE, n NELF O R, L AR
EEK. HE 3 aE &, 0 55MHz Wil 10MHz [}
ERA U IR G A TR, B th ik 3] 55dB,
T LA h SO S R, ] 4 SRR R A RO RS
%%ﬁ(ﬂﬁﬂ%ljﬁjvl A BAFERHE) |, AR 4 0 5

& [—scedTaser
CH ampllﬁed laser|

T

reference power/
(10dB/div)

; ...

cé nter SSMHz

span 30kHz
frequency/(5kHz/div)

Fig.4 Linewidth of seed and amplified laser
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Fig.5 Power stability of output laser
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Fig.6 Prototype picture
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