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摘 要 ： This talk is to introduce the asymptotic stability of the
Kolmogorov flow—a key metastable state in two-dimensional turbulence—
on a non-square torus at high Reynolds numbers. The main result
establishes that if the initial vorticity perturbation satisfies
$\|\omega_0\|_{H^3}\ll\nu^{1/3}$, the solution converges rapidly toward a
nearby shear flow before eventually settling into the Kolmogorov flow and
decaying to zero. The stability threshold $\nu^{1/3}$ matches that of the
Couette flow, despite weaker enhanced dissipation due to critical points in
the Kolmogorov profile. The proof combines sharp estimates for vorticity
depletion, inviscid damping, and enhanced dissipation with a quasilinear
approximation scheme and a multi-timescale analysis. This robust approach
offers a framework applicable to other hydrodynamic stability problems at
high Reynolds numbers.
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