Counterpropagating rogue waves
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Extreme localized waves that suddenly appear and disappear in oceans without a trace are known as rogue waves. They are also observed in nonlinear optics, and nowadays it is accepted that rogue waves are adequately described by the cubic nonlinear Schrӧdinger equation (NLSE). Solutions of the cubic NLSE (Peregrine solitons, Kuznetsov-Ma breathers, Akhmediev breathers, higher order rogue waves, Fermi-Pasta-Ulam recurrent pulses...) are not rogue waves but can be used to model ones. For example, in [1, 2] we used Peregrine solitons and Akhmediev breathers as inputs to demonstrate nonlinear Talbot effect from rogue waves.
It is expected that collision of two rogue waves, under some specific conditions, can produce more powerful rogue wave. Here, we investigated in details mutual interaction of two rogue waves travelling in the opposite directions.
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Figure 1. Counterpropagating rogue waves: input is Peregrine soliton for both forward (F) and backward (B) propagating beams.
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