Supercontinuum Light: Fundamentals and Emerging Directions

Abstract : This lecture will introduce and review the fundamental physics of Supercontinuum
generation in optical fibers and nonlinear waveguides, from ultrafast pulse propagation and
dispersion engineering to ultrabroadband coherent light sources. The course will cover the key
physical mechanisms underlying supercontinuum formation, including Kerr nonlinearity,
soliton dynamics, modulation instability, Raman effects, optical wave breaking, and dispersive-
wave emission. Recent advances in ultraviolet and mid-infrared supercontinuum sources,
multimode and spatiotemporal nonlinear dynamics, bandwidth and noise optimization, and
temporal reflection phenomena will also be discussed, together with emerging applications
and future directions in nonlinear photonics.
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