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Consider a finite dimensional family of smooth divergence-free vector fields, parametrized

by some manifold N, and with the property that the solutions of the Euler equation with

initial condition in the family remain there for all time, defining an ODE on N. I will

review recent results on the existence of this type of invariant manifolds of fluid veloc-

ities, and on their dynamics. In particular, I will show how to construct families of

non-steady solutions exhibiting all kinds of qualitative dynamics in the eulerian phase

space, like chaos, invariant manifolds of any topology, and strange attractors.
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