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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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How many (and which) degrees of freedom do we need to preserve the main 
statistical properties  of NS turbulence? 
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Fractal decimation

Homogeneous decimation
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% = percentage of decimated degrees 
of freedom

(0% -> 3D Navier Stokes)
Different point styles are for different 
Reynolds and decimation protocol 
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Bridge Relation

Relation between Lagrangian and 
Eulerian increments

In the Multifractal terminology:

-) A. Arnèodo et al., Phys. Rev. Lett. 100, 254504 - 2008

-) F.G. Schmitt,  Physica A 368 377, 386 - 2006

-) Boffetta, Mazzino, Vulpiani, Journal of Physics A, 41(36), 363001 - (2008) 



Lagrangian Intermittency in fractally decimated Turbulence 
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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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