Basic of nonlinear and ultrafast photonics in nonlinear waveguides

Abstract: This two-hour talk offers a comprehensive introduction to the foundational
principles governing ultrashort pulse propagation in photonic waveguides. Together, we will
explore how dispersion and Kerr nonlinearities sculpt the spectro-temporal evolution of light,
examining how different dispersion regimes fundamentally alter pulse dynamics.

Beyond the basics, we will delve into the core building blocks of nonlinear dynamics, focusing
on the formation of coherent structures like optical solitons and the mechanics of modulation
instability. The discussion will also cover critical higher-order phenomena, including Raman
scattering. Bringing theory to life, the presentation will be illustrated with a variety of cutting-
edge, real-world applications.
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