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Soliton resolution and classification of
global dynamics for nonlinear wave equation

Abstract

Nonlinear wave equations (in broad sense) describe space-time
oscillations in various physics ranging from quantum mechanics to
cosmology. Typical solutions consists of scattering waves, blow-up
and solitons, depending on competition between dispersive effects
and nonlinear interactions. The soliton resolution conjecture is a
generic expectation to approximate the asymptotic behavior for large
time by superposition of solitons and radiation.

Although it is inspired by the case of completely integrable systems,
the phenomenon is quite different as most of solitons are unstable in
the non-integrable case. Then it is a more realistic question to
describe how the asymptotic formula is changed for small
perturbations, thereby classifying the initial data for the global
behavior. It is highly nontrivial when there are multiple solitons, since
the nonlinear interactions among unstable modes may screw up the
dynamics even if the solitons are far from each other. In this lecture,
I will quickly survey the state-of-art and then talk about my recent
joint work with Gong Chen on the nonlinear Klein-Gordon equation.
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