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Experimental Investigation on the Nonlinear Dynamical Characteristics of
Distributed Feedback Semiconductor Lasers Subjected to External Optical Injection
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LIN Xiao-dong, XIE Ying-ke, XIA Guang-qiong
(School of Physics, Southwest University, Chongqing 400715, China)

Abstract The nonlinear dynamic characteristics of distributed feedback (DFB) semiconductor lasers subjected to
external optical injection have been investigated experimentally, and the output dynamical characteristics are mapped
as a function of the power of optical injection and the frequency detuning between the injection frequency and free-
running frequency of the unperturbed DFB semiconductor laser, Experimental results show that DFB semiconductor
lasers are very sensitive to external perturbation and can exhibit periodic, chaos and other complex nonlinear
dynamical characteristics when subjected to different external optical injection. There exist three regions of complex
dynamics in the map. The complex dynamics is always related to the multi-periodic dynamics. When the laser
exhibits complex dynamic, its spectrum is continuous spectrum, and there are several peaks in the spectrum. The
magnitude of frequency that the peaks correspond to respectively has nothing with the power and the frequency of
injection field.
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Fig.1 Experimental investigation setup of the nonlinear dynamical characteristics of DFB semiconductor lasers

subjected to external optical injection
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Fig. 2 Optical spectrum of the laser at free running
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Fig.4 Optical spectrum (a), power spectrum (b), and

phase diagram (c) of the laser at Af =—3.4 GHz
and P ~27 uW
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Fig.5 Optical spectrum (a), power spectrum (b), and
phase diagram (c) of the laser at Af =8. 8 GHz
and P ~31 uW
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Fig. 7 Mapping of the nonlinear dynamics characteristics

of DFB semiconductor lasers subjected to external

optical injection
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