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Abstract

This paper primarily investigates the two-dimensional modified hyperviscous Navier-Stokes equa-
tions on T xR. By linearizing the equations, we reveal their inviscid damping properties and en-
hanced dissipation phenomena. Furthermore, through the construction of appropriate weight
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functions and the application of the Bootstrap argument, we find that when the Couette flow is sub-

jected to sufficiently small perturbations, the enhanced dissipation effect due to mixing becomes
1

significant, and the solution converges in time atarate of t>>v5 (where v denotes the kinematic
viscosity coefficient). Therefore, we can conclude that the stability threshold for the two-dimen-

sional modified hyperviscous Navier-Stokes equations with initial values is no worse than that of
1
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