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Abstract
Besides their technological importance, semiconductor lasers are interesting dynamical systems.
Multimode semiconductor lasers are well known to have complex dynamical behaviors due to mode
competition under certain operating conditions. With a proper perturbation, even a single-mode
semiconductor laser can exhibit highly complex dynamical characteristics ranging from stable, narrowlinewidth oscillation to broadband chaos. There are a number of approaches to invoking complex
nonlinear dynamical behaviors of a single-mode semiconductor laser. The dynamical state of a given laser
can be precisely controlled by properly adjusting the operational parameters of the laser. This ability to
control the dynamical laser behavior, combined with the understanding of its characteristics, opens up the
opportunity for a wide range of novel applications, such as bandwidth enhancement, chaotic
communications, photonic microwave generation, chaotic radar, chaotic lidar, and dual-frequency
radar/lidar. In this talk, I will first discuss some of the rich nonlinear dynamics of semiconductor lasers. I
will then show some interesting applications that are made possible by taking advantage of the nonlinear
dynamics of semiconductor lasers.
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