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Experiment on synchronization of bandwidth-enhanced chaos in semiconductor
lasers with optical injection
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We experimentally investigate the synchronization of bandwidth-enhanced chaos in a semiconductor laser

(drive laser) that is subject to optical injection from another chaotic semiconductor laser (injection laser) with

optical feedback. Effective bandwidth enhancement is achieved over 12 GHz outside the injection locking

range. The bandwidth-enhanced chaotic signal of the drive laser is injected into a third semiconductor laser

(response laser) for synchronization. Synchronization of chaos with a bandwidth greater than 12 GHz is

observed between the drive and response lasers, under the injection locking condition. High-quality chaos

synchronization is observed within the injection locking range between the drive and response lasers.
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Fig. 2 Experimental results of bandwidth enhancement
of chaos. (a) Temporal waveforms of the
Injection and Drive lasers, and (b) their
corresponding RF spectra. (b) fyeak, peak
frequency of the RF spectrum; BW, bandwidth
of the RF spectrum.
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Fig. 3 Experimental results of synchronization of
bandwidth-enhanced chaos. (a) Optical spectra,
(b) temporal waveforms, (c) cross correlation,
and (d) RF spectra of the Drive and Response
lasers.
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