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INTERPLAY BETWEEN GEOMETRY & SMOOTHNESS

IN THE 3D VISCOUS FLUID FLOWS

ABSTRACT: A flow of a 3D viscous fluid is described by the 3D Navier-
Stokes equations. A question of whether a singularity can form in finite time
is still open and is one of outstanding probles in applied analysis.

It has been observed both in numerical simulations and experiments that
the vorticity (curl of the velocity) tends to concentrate on quasi low-dimensional
sets – e.g., vortex sheets, vortex tubes. We will discuss interplay between ge-
ometry of these coherent vortex structures and smoothness of the flow and
show that certain geometric scenarios rule out a finite time blow-up (singular-
ity formation).
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