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Dual-channel chaos synchronization and
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Abstract

Using two orthogonal polarization mode outputs from a vertical-cavity surface emitting lasers (VCSEL) with double optical
feedback as two chaotic carriers, a dual-channel chaos secure communication system is established, and the synchronization and com-
munication performances of such a system are numerically investigated. The results show that under suitable operated condition,
the time-delay signatures of two chaotic carriers originating from two linear polarization modes in the T-VCSLE with double optical
feedback can be suppressed efficiently. Under the strong injection locking case, high-quality chaos synchronization between two corre-
sponding modes of T-VCSEL and R-VCSEL can be realized by polarization-preserved optical injection from T-VCSEL to R-VCSEL.
Moreover, the tolerance of the synchronization quality on the frequency detuning between T-VCSEL and R-VCSEL is enhanced with
the increase of the injection strength. Adopting additive chaos modulation encryption scheme, two pieces of 500 Mbit/s encoded mes-
sage can be hidden efficiently in the two chaotic carriers in the propagation process and can be successfully extracted at the receiver.
Although Q factor decreases with the increase of message transmission rate, the values of Q factor for two channels are still larger than

6 for 6 Gbit/s message.
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