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All-Fiber Pulse Laser Based on Intra Cavity Phase Modulation [[: Theory

Wang Xiaolin Xu Xiaojun Zhou Pu Chen Zilun Li Xiao Liu Zejin
(College of Optoelectric Science and Engineering . National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract A reasonable theory is proposed to explain the mechanism of the pulse phenomena in the intra cavity phase
modulated all-fiber laser. Based on the self-pulsing theory in fiber laser and the spatial-coupling model in solid state
laser, the physical mechanism of pulsed laser generation is investigated and explained. It is hypothesized that there
are two perpendicular polarization models in the fiber laser, which are coupled with the spatial-coupling model as the
solid state laser theory described. As the phase modulation induces timely change of phase difference between the two
coupled perpendicular polarization models, the coupling of the two modes also changes and the pulsed laser is
generated. Based on these two hypotheses, a mathematic model was established and qualitative investigation has been
done. Simulative analysis a show that the theory agrees well with the experiments.
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Fig. 1 Stable pulse at different modulation frequency
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Fig. 2 Simulative results of “Relaxation oscillation” when different modulation frequency signal were used
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Fig. 3 *“Relaxation oscillation” at different modulation frequency when square wave modulated in experiments
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1.0 @ 1.0
P=81.7 mW ]
09| P-8LTn ] 0.9
0.8 0.8 1
0.7 1 0.7 1
ot St i
% 0.6 | J 03) 0.6
205 | 3 0.5 J
504 =04 ]
03] ) £03 1
0.2 0.2 1
0.1 | 0.1 1
0.0 0.0

05 10 15 20 25 30 35
Phase modulation amplitude /rad

05 10 15 20 25 30 0
Phase modulation amplitude /rad

3.5

K6 SRR IH— LD D R G R HRIR KRR . () SHEREE R (b) B R 25 5
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Fig. 7 Stable pluses at different pump power
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