Ultrafast Measurements and Extreme Events in Nonlinear Fibre Optics
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The year 2021 represents 60 years since the birth of nonlinear optics, and with continued developments in sources, materials, and waveguides, the field is more active than ever.  An area of much recent interest has focused on studying extreme nonlinear pulse propagation in optical fibre and fibre lasers, and experiments have revealed a rich landscape of complex interactions due to the interplay of nonlinearity, dispersion and dissipation. In the past, however, these dynamics have not been able to be measured completely because of experimental limitations, but new techniques have now opened up the possibility to analyze a range of novel nonlinear processes, including the generation of spontaneous “rogue wave” events with analogies to the giant and destructive waves on the surface of the ocean [1].  After giving a general introduction to the field and an overview of the measurement techniques used, we will discuss a range of recent results in both fibre propagation and fibre laser systems [2,3]. We will also describe how tools from artificial intelligence such as neural networks are providing further new methodologies to study and understand such complex dynamics [4-6].  
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