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Parallel generation of wideband
complex chaotic signals with low
correlation
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Optical chaos has been widely applied in many fields
such as secure optical communication, high-speed ran-
dom number generator, radar and photonic neural net-
work, because of its features of noise-like waveform, un-
predictability, wideband spectrum, and etc. In these ap-
plications, the bandwidth and complexity of optical
chaotic signal are the key indicators determining the ap-
plication performance.

The research groups of Prof. Kun Qiu and Prof. Ning
Jiang from the University of Electronic Science and
Technology of China proposed a novel scheme for gener-
ating parallel wideband complex chaotic signals with low
correlation, in virtue of continuous-wave laser and con-

stant-amplitude self-phase-modulation injection. In this
scheme, two independent lasers were used as the optical
sources for chaos generation. By introducing a phase
modulator and a dispersive component into the chaotic
system and in virtue of the spectrum-broaden effect of the
phase modulation and the phase-to-intensity conversion
of dispersion, simultaneous generation of two wideband
chaotic signals with bandwidths (80% power bandwidth)
larger than 24 GHz and a cross-correlation coefficient
lower than 0.1 were experimentally demonstrated. In
comparison with the conventional external-cavity semi-
conductor laser-based optical chaos generation schemes,
the bandwidths of the two simultaneously-generated
chaotic signals in their scheme were enhanced by more
than twice, and the characteristic of optical feedback de-
lay was completely suppressed, as such the complexity
was significantly improved.
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