Supercontinuum sources in integrated optics

Summary: Supercontinuum generation in waveguides, defined as the extreme spectral
broadening of an input pulsed laser light, is a powerful technique to bridge distant spectral
regions based on single-pass geometry, without requiring additional seed lasers or temporal
synchronization. Owing to the influence of dispersion and its interplay with nonlinearities,
which define the spectral broadening mechanisms, advanced control of light confinement can
greatly improve our understanding and shaping of supercontinuum generation.
Supercontinuum generation in optical fibers is an established, yet still evolving, and
commercially available technology. Recently, maturing in fabrication of photonic integrated
waveguides has resulted in access to supercontinuum generation platforms benefiting from
precise lithographic control of dispersion, high yield, compact footprint, and improved power
consumption. This lecture aims to present a comprehensive overview of supercontinuum
generation in chip-based platforms: it will briefly cover the underlying physics mechanisms
behind supercontinuum generation, present various material platforms and their properties,
cover design rules specific to integrated waveguides, and describe a selection of recent
demonstrations. The lecture will also include applications of these integrated sources and
perspective for the field.
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