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Abstract In experiment of semiconductor optical amplifier based laser, the phenomenon of self-mode locking is
observed. Pulse duration of 30 ns and 50 ns are achieved with repetition frequencies of 19.34 MHz and 9. 67 MHz,
respectively. The laser adopts a ring cavity configuration, with semiconductor optical amplifier used as key device of
the self-mode locking. When the pump current adds to 200 mA, self-mode locking pulse is observed after adjusting
the polarization controller. In addition., the phenomenon of dimidiate frequency is abserved, that is the repetition
frequency of the pulses is equal to half of the cavity fundamental frequency. The effect of polarization rotation caused
by the semiconductor optical amplifier leads to the change in output power, which is, the alternation of pulses with
high power and low power, which is called the phenomenon of dimidiate frequency.
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Fig. 1 Schematic setup diagram of the self-mode
locking fiber laser
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Fig. 2 (a) Time-domain waveform; (b) spectrogram; (c¢) spectrum
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Fig.3 (a) Time-domain waveform; (b) spectrogram

T S 56 3 i o A T K BE 1 Bk £k el R O

i HE AT, R RE % 1 3] T A AT AR A TR A — 2 14 ik o

PIRE RS e Ry S GraiN - o S SO G A RO EA R G

A3 AT S A A3 U R A AT T % T AKX A

G I A A8 R B R A L . E 2 ()

735 T i 1) BN S8BT o s R B 2 S AL AR G T R 5

0 SR S 5 v AE AR A I g A — A AR G

PR 2%  JF R Beds O B Al G =X 1 B an & 4

JIT 7S ) BF 308 T & 10 P i S 1 T 23 RN I JE 0
ALHY 07 RS AL ST A R,

3.0

2.5

Ez.om

% 15

10

0.5

0

0 100 200 300 400 500 600
Time /ns

B4 HR A I SO 1R

Fig. 4 Waveforms of direct curent coupling
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amplifier, and the inset shows a scanning electron

microscope image of the fiber
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