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Eulerian and Lagrangian Statistics in
Fourier-reduced Navier Stokes equations
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EXPERIMENTS IN-SILICO:
CAN WE ASK QUESTIONS ABOUT THE ENERGY TRANSFER EVENTS
(BOTH TYPICAL AND EXTREME)
BY DECIMATING INTERACTIONS IN THE NON LINEAR TERM?
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EFFECTS OF INTERMITTENCY
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How many (and which) degrees of freedom do we need to preserve the main
statistical properties of NS turbulence?




a(k) =

1 with probability P(k)
0 with probability 1 — P(k)
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Fractal decimation
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SELF-SIMILAR GALERKIN TRUNCATION

HOMOGENEOUS & ISOTROPIC & SELF-SIMILAR (NO EXTERNAL SCALES)
ENERGY & HELICITY INVISCID INVARIANTS
REAL PDE (INFINITE NUMBER OF DEGREES OF FREEDOM)
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) NLn(k,t) = —p (k,t) + fo(k,t); d(k,t) — Ppa(k,t)



SELF-SIMILAR GALERKIN TRUNCATION

HOMOGENEOUS & ISOTROPIC & SELF-SIMILAR (NO EXTERNAL SCALES)
ENERGY & HELICITY INVISCID INVARIANTS
REAL PDE (INFINITE NUMBER OF DEGREES OF FREEDOM)
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Turbulence on a Fractal Fourier Set
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CHANGING FRACTAL DIMENSION
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Different point styles are for different ‘
Reynolds and decimation protocol
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Lagrangian Intermittency
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Bridge Relation
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oru = (u(x +1r) —u(x)) o, = (v(t+7)—v(t))
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Relation between Lagrangian and
Eulerian increments
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Lagrangian Intermittency in fractally decimated Turbulence
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Self Similar Prediction
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Conclusions

+ CORRECTION TO FLUCTUATIONS: HUGE. SMALL SCALE VORTICITY IS
STRONGLY SENSITIVE TO DECIMATION. “COHERENT” SMALL-SCALE
STRUCTURES FEEL GLOBAL CORRELATIONS ACROSS SCALES IN
FOURIER.

+ HOW TO BRING INTERMITTENCY BACK TO DECIMATED NS
EQUATIONS?

+ THE INTERMITTENCY DISAPPEARS ALSO IN THE LAGRANGIAN
STATISTIC, FOLLOWING THE BRIDGE RELATION.

- WE STILL MISS A CLEAR DEFINITION OF INTERMITTENCY IN
FOURIER SPACE
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Bridge Relation
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Relation between Lagrangian and
Eulerian increments
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