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Study on the dynamical behavior of self-Q-switched erbium-doped fiber laser

YANG Yating, DU Yang, WANG Haiyan, HU Guijun
(College of Communications Engineering, Jilin University, Changchun 130012, China)

Abstract: In order to study the dynamical behaviors of self-Q-switched erbium-doped fiber lasers, all-fiber self-Q-switched
erbium-doped fiber lasers with linear cavity configuration and ring cavity configuration were constructed. Theoretical analysis and
experimental verification were also carried out. In the experiment, when pump power reached the threshold, output laser was
observed by oscilloscope with the increase of pump power. Linear cavity laser output experienced two operation states of
continuous wave (CW) and self-Q-switched in turn and failed to appear CW operation state again because of the constraint of
pump power. Ring cavity laser output experienced self-(Q-switched operation state at first and then CW operation state. For linear
cavity, self-Q-switched pulses can be obtained with pulse width from 8us to 100s and repetition rate from 2. 5kHz to 54kHz in
pump power range from 21mW to 190mW. For ring cavity, self-Q-switched pulses can be obtained with pulse width about 165us
and repetition rate about 3kHz at pump power range from 16. 2mW to 110mW. The results show that dynamical behaviors of
output laser are different because cavity configurations of self-Q-switched erbium-doped fiber laser are different. Although both
linear and ring cavities have self-Q-switched pulse output, the range of self-Q-switched pulse is wider for linear cavity.
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Fig. 1  Structure diagram of self-Q-switched erbium-doped fiber laser with

linear cavity
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Fig.2 Spectrogram and oscillogram of oscillating laser

a—spectrogram b—oscillogram

Fig.4  Sinusoidal graph with pump power (20ws/div)
a—40mW b—90mW ¢—190mW
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Fig.5 Graph of repetition frequency, pulse width and output power change
with pump power
a—change of repetition frequency and pulse width b—change of

output power
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Fig. 6 The stability of repetition frequency and peak power with different
pump power

a—repetition frequency b—peak power
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Fig.7 Structure diagram of self-Q-switched erbium-doped fiber laser with

ring cavity
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Fig. 8 Graph of self-Q-switched pulse in ring cavity with pump power
a—16.2mW b—I18mW
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Fig.9  Sinusoidal graph of ring cavity at different pump power (200ps/div)
a—20mW b—60mW c¢—110mW
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Fig. 10~ Graph of repetition frequency, pulse width and output power
change with pump power in ring cavity
a—change of repetition frequency and pulse width  b—change of

output power
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Fig. 11 The stability of repetition frequency and peak power with different
pump power in ring cavity

a—repetition frequency b—peak power
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