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Studies on Relaxation Oscillation Characteristics of Fiber Lasers

XIA Jiang-zhen, QU Rong-hui, CAI Hai-wen, CHEN Gao-ting, FANG Zu-jie
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)
Abstract Transient characteristics of Fabry-Perot cavity fiber lasers are analyzed by using the transient rate
equations in this paper. Simulation for relaxation oscillation of the laser shows that its frequency decreases with
increasing of the fiber length, and changes little with pump power; the amplitude of relaxation oscillation increases
with pump power; the time constant of oscillation decay ascends with increasing of reflectivity of the cavity mirror,
but changes little with pump power or fiber length. The experimental results on Er/Yb co-doped double-cladding

fiber laser pumped by 975nm source showed good agreement with the theoretical calculations, indicating the
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simulation is reasonable.
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Fig.1 Energy level diagram of Er** ion
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Fig. 2 Schematic diagram of the fiber laser
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Fig. 3 Variations of laser output power with time
(a) L =12 m, P, =140 mW, R; =0.85; (b) L =12 m, P, =100 mW, R; =0.85;
(¢c) L =19 m, P, =140 mW, R, =0.85; (d) L =12 m, Py =140 mW, R, =0.90
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Fig. 4 Shematic diagram of the transient oscillation
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frequency versus fiber length
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Fig.5 Decay characteristics of the
relaxation oscillation
(a) curvea: P, =140 mW, L =12 m, R; =0. 85, curve b; P, =
100 mW, L =12 m, R, =0. 85; (b) curve a; P, =140 mW, L =
12 m, R, =0. 85, curve b;: P, =140 mW, L =12 m, R, =0. 90
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Fig. 6 Decay time of the relaxation oscillation versus

reflectivity R

ZaR R ES TAEREMZIRA 70 nWEEEZ
BID . TEHIIZGHE E AR A Bt B B A — A e s
AT IR 68 32 SR i B FE 2 ms, i ZS HOh 101
W77 . TERMEEDES F R MIZEOER P, =140
mWGHE BELL) B DR T, TR Pode B R E 7
PR BBTE . kT RN 40 ps, hHR IR 9 2 U6l i 6]
W 0.1 ms, SHEBRMBR BN R G REAR 2

Time /(100us/div)

B 7 FEAN A B IAS B WO R

Fig. 7 Waveform of the laser output on the oscilloscope
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