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Test of K41 universality
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R Navier-Stokes Equation
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Signature of local self similar
solution with h<1/3
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Local invariance and Heuristic interpretation of Parisi&Frisch (1985) Su ~ ¢h(=)
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The new world beyond Kolmogorov scale

Kolmogorov world
h>1/3
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To observe these structures necessity to go at very large resolution!!!
-> Challenge for DNS and experiments!



Part II: What can we say about those singularities?

Numerical approach



Can we check convergecy to singularity using A
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Any truncated Euler equation ends in equilibrium state
with k2 spectrum

Cichowlas et al, PRL, 2005



from DNS to log-lattices

Fourier grid
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Blow-up in Euler 3D on log-lattice (adaptative grid)

Opl; + ij’&j X U; = —Ikzp

No viscosity: Energy is conserved
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After the blow-up: convergency to
another solution (dissipative)
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Where does the dissipation come from??

Theory
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Viscous dissipation
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If h>1/3 > Euler equation conserves energy,
Dissipation in Navier-Stokes by viscosity.

du ~ O (Eyink 1994,
Constantin et al, 1994)
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If h<1/3 > Dissipation through irregularities (singularities)

Inertial dissipation: Without viscosity ! (Isett, 2018)




After the blow-up: convergency to
another solution (dissipative)
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