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Orbital instability of chaotic laser diode applying complex signal and its
application to secure communication
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The chaotic dynamics of a laser diode (LD) system with optical injection is
studied, where an additional signal is applied to the drive current of the master LD. We found that
the orbital instability of the LD system is enhanced by applying a pseudorandom signal, and the
result showed good agreement that of linear stability analysis. Then we investigated the response of

the orbital instability to the frequency range of the applied signal and confirmed a similar trend
between this response and the spectrum of the LD system. Moreover, we compared the effect of using
a chaotic signal and a band-limited pseudorandom signal having a similar spectrum to the chaotic
signal as the applied signal. We showed that the spectrum of the applied signal is a factor
affecting the orbital instability of an LD system, and that the use of a pseudorandom signal as the
applied signal more greatly enhances the orbital instability than the use of a chaotic signal.
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