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Ring-focusing dynamics of capillary-gravity waves
WANG Zhan

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of
Sciences, Beijing, 100190. Email:zwang@imech.ac.cn)

Abstract: There are deep analogies between water waves and nonlinear optics due to the
universality of the cubic nonlinear Schrodinger equation. In this paper we numerically investigate
the nonlinear dynamics of capillary-gravity waves in deep water based on the Akers-Milewski
model. The numerical results show that, when a high oscillatorycapillary-gravity wave train
propagates near the critical speed (23cm/s), initially its self-focusing dynamics can be
describedby the cubic nonlinear Schrodinger equation, which is similar to a strong laser pulse
propagating through a Kerr media. More importantly, the point-focusing dynamics resulting from
Gaussian initial data and the ring-focusing dynamics resulting from the super-Gaussian initial
data are very much similar to those occurring in nonlinear optics. However, in contrast to the
nonlinear Schrodinger equation, wave collapse does not happen in the long-time dynamics of
capillary-gravity waves, and instead, it is arrested by a group of depression lumps.
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