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optical feedback, the chaotic secure communication system of VCSELs with optical feedback is designed. Through the
realizations of simulation signal and digital signal in the chaotic secure communication system, the feasibility of this
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Based on the chaos driving synchronization of vertical cavity surface emitting lasers (VCSELs) with
system is verified. Besides, the secret communications of text and digital image can be well achieved by this scheme.
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Furthermore. the difference of image grey value between their histograms of encryption image and decryption image
190.0190; 190.3100; 140.1540; 140.7260

is calculated. Numerical simulation results show that the secret communication system has a good decryption effect.

nonlinear optics; chaos driving synchronization; vertical cavity surface emitting laser; secret
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Fig. 1 Chaos driving synchronization system diagram

of VCSELs with optical feedback
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Table 1 Important parameters of VCSELs

Parameter Value
Carrier lifetime z./ns 2.7
Spontaneous emission factor 1x10*
Group velocity v /(cm/s) 8.1x10°
Lateral confinement factor I" 1
Longitudinal confinement factor I, 0.07
Equivalent cavity loss a /cm ™! 50
Gain coefficient ay/cm ™ * 1.4X10°
Gain suppression factor ¢ /cm® 1X10°"
Transparent carriers density N, /cm™* 1.3X10%
Recombination coefficient By, /(cm?®/s) 1X10°%
Linewidth-enhancement factor . 4.8
Thickness of active region d /pm 0.4
Injection current I /mA 6
Current aperture w /pm 5
Round-trip time of light z,,/ps 0. 04
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Fig. 2 Chaotic secure communication system diagram
of VCSELs with optical feedback
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Fig. 3 Numerical simulation of analog signals in the chaotic secure communication. (a) Original signal;

(b) chaotic signal; (¢) encryption signal; (d) decryption signal
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Fig. 5 Numerical simulation of digital signals in the chaotic secure communication. (a) Original signal;
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