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Abstract ;

modulated time delay chaotic lasers subject to incoherent optical feedbacks and incoherent optical injection is numerically

To exam the chaotic dynamics of multiple modulated delays system, the synchronization in multiple constant and

investigated, in which the semiconductor lasers are subject to incoherent injection that fine tuning of optical frequency is not
required. Furthermore, the autocorrelation function of the incoherent feedback semiconductor laser output is also investigated.
The results indicate that high quality of synchronizatign can be obtained under both the cases. However, the signatures of time
delays under modulated delays case can be hidden, which largely improves the system security and is important for the suitability

of such laser systems for secure chaos-based communication systems.
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Fig.1 Multiple constant delays, complete synchronization between P, and
P, (C is the correlation coefficient, ky =k; =0.41,k, =0.55,k, =
0.15,K=0.4,7, =3ns,7, =Tns =74)

a—time series of P, b—synchronization error
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Fig.2 Multiple constant delays, the autocorrelation function of the laser

ontput for k, =0.41, k, =0.55,7, =3ns,7, =7ns
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Fig.3 Multiple modulated delays, unidirectionally coupled synchronization
between P, and P, ( C is the correlation coefficient, k; =k, =0. 41,
ky =0.55,k, =0.15,K=0.4 75, =lns, 1y =305 =703 ,7T, =T =
T =3%x1077 b, =, =5 =3 x10°)
a—time series of P, b-—synchronization error
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Fig.4 Muliiple modulated delays, bidirectionally coupled synchronization
between P, and P, ( C is the correlation coefficient, k) =k; =0. 4,
ky=ky =0.45,K=0.1,7y =1lns,7pp =3ns =703 ,Ty =T =73 =
3x107Y7 . =y =3 =3 x10%)
a—time series of P; b—synchronization error
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Fig.5 Multiple modulated delays, unidirectionally coupled synchronization,

the autocorrelation function of the laser output for k; =0. 41,k, =

0.55,7, =3ns,1, =7Tns, 7, =7, =3x1077 b, =, =3 x10°
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