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Transition threshold for the 3D Couette flow in a
finite or an infinite channel
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We study the transition threshold of the 3D Couette flow in Sobolev space at high Reynolds number

Re in an infinite channel 7xRxT or a finite channel 7' x[-1,1]xT .

It was proved that if the initial velocity v, satisfies |v,—(».0,0)[ .<c, Re™', then the solution of
the 3D Navier-Stokes equations is global in time and does not transition away from the Couette flow, and

rapidly converges to a streak solution for ¢#>Re’ due to the mixing-enhanced dissipation effect.

This result confirms the transition threshold conjecture proposed by Chapman (J. Fluid Mech.
451(2002),35-97). The most key ingredient of the proof is the resolvent estimates for the full linearized

3-D Navier-Stokes system around the flow (V' (y,z),0,0) , where V(y,z) is a small perturbation (but

independent of Re) of y.
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