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Abstract A method of time-delayed opto-electronic feedback control is applied to chaotic control in semiconductor

laser. It can determine the parameter range of [0.51, 0.60] for the laser being chaos state by plotting the system’s

maximal Lyapunov exponent varying with the current-modulated intensity by numerical calculation of laser’s dynamic
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periodic outputs need the existence of the controlling signal.
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equations. And it is realized for chaotic control of the laser by the scheme of time-delayed opto-electronic feedback.
Numerical stimulation shows that the scheme can achieve two kinds of different chaotic control. It can change the

system from chaos into intrinsic periodic state. The controlling signal can approach zero after control achieving, and
Key words

the laser’s periodic outputs donot need the existence of the controlling signal. It can as well change the system from

chaos into new periodic state. The controlling signal cannot approach zero after control achieving, and the laser’s
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Table 1 Parameter values of semiconductor laser’s

rate equations

Parameter Value
Photon life time ¢, /s 610"
Electron life time z./s 3X107°
Threshold current I,/ A 1.7X10°*
Carrier density ratio ¢ 0.692
Bias current I, 1.5 I,
Modulation frequency f,/Hz 8§ X108
Spontaneous emission factor 5X107°
Nonlinear gain factor e 107"
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Fig. 1 An.w changing with the modulated intensity m
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Fig. 2 P-N diagram and time series of semiconductor laser with m=0. 55
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Fig. 3 Time-delayed optoelectronic feedback scheme
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