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Dynamics of Semiconductor Lasers and Their Applications

Course Description:
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Course Syllabus:
Part I. Overview
1. Introduction
Part I1. Theory
2. Chaos in Laser Systems
3. Semiconductor Lasers and Theory
4. Theory of Optical Feedback in Semiconductor Lasers
Part I11. Dynamics of Semiconductor Lasers
5. Dynamics of Semiconductor Lasers with Optical Feedback
6. Dynamics in Semiconductor Lasers with Optical Injection
7. Dynamics of Semiconductor Lasers with Optoelectronic Feedback and
Modulation
8. Instability and Chaos in Various Laser Structures
Part IV. Applications
9. Chaos Control and Applications
10. Stability and Bistability in Feedback Interferometers and Their Applications
11. Chaos Synchronization in Semiconductor Lasers
12. Chaotic Communications in Semiconductor Lasers
13. Chaos-Based Radar and Lidar
14. Microwave Photonics Utilizing Semiconductor Dynamics

Grades: Simulation Reports 20 %
Experiment Reports 20 %
Project Report and Presentation 30 %
Final Exam 30 %

Text Book: Semiconductor Lasers: Stability, Instability, and Chaos, Junji
Ohtsubo (Springer, 2nd Edition)
Class Notes

References: Chaos in Dynamical Systems, Edward Ott (Cambridge)
Fundamentals of Semiconductor Lasers, Takahiro Numai (Springer)
Digital Communications Using Chaos and Nonlinear Dynamics,
Lawrence E. Larson, Jia-Ming Liu, and Lev S. Tsimring (Springer)



