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When a semiconductor laser is subject to an optical injection, and is operated in period-one dynamics, the period-one dynamics exhibit one strong
resonant sideband lower than regeneration of an injection in frequency, but approximately equal in intensity through anti-guidance effect. The
period-one dynamics possess distinct optical features including self-sustained microwave oscillation, deep optical modulation depth and optical
single-sideband spectrum. By applying these optical features of period-one dynamics, four different signal processing functionalities are proposed

and demonstrated in this dissertation.
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