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EXPERIMENTS	
  IN-­‐SILICO:	
  
CAN	
  WE	
  ASK	
  QUESTIONS	
  ABOUT	
  THE	
  ENERGY	
  TRANSFER	
  
BY	
  DECIMATING	
  INTERACTIONS	
  IN	
  THE	
  NON	
  LINEAR	
  TERM?	
  	
  

3D	
  	
  HOMOGENEOUS	
  AND	
  ISOTROPIC	
  TURBULENCE	
  



IF	
  YOU	
  WANT	
  TO	
  PREDICT/CONTROL	
  EXTREME	
  EVENTS	
  YUO	
  CANNOT	
  NEGLECT	
  INTERMITTENCY	
  
L.	
  B.,	
  G.	
  Boffe)a,	
  A.	
  Celani,	
  B.	
  Devenish,	
  A.	
  Lano)e	
  and	
  F.	
  Toschi	
  Phys.	
  Rev.	
  Le+.	
  93,	
  	
  064502,	
  2004.	
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LARGE	
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DECIMATED	
  WITH	
  PROBABILITY	
  	
  ~	
  	
  

HOMOGENEOUS	
  &	
  ISOTROPIC	
  &	
  SELF-­‐SIMILAR	
  (NO	
  EXTERNAL	
  SCALES)	
  

	
  	
  



SELF-­‐	
  SIMILAR	
  SURGERY	
  OF	
  NAVIER-­‐STOKES	
  INTERACTIONS	
  

U.	
  Frisch,	
  A.	
  Pomyalov,	
  I.	
  Procaccia	
  and	
  S.	
  Ray	
  PRL	
  2012	
  
S.	
  Grossmann,	
  D.	
  Lohse	
  and	
  A.	
  Reeh,	
  PRL	
  1996	
  

SELF-­‐SIMILAR	
  GALERKIN	
  TRUNCATION	
  



Enstrophy	
  equipar``on	
  <-­‐>	
  5/3	
  Kolmogorov	
  spectrum	
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DF	
   2.5	
   2.8	
   2.98	
   2.99	
   2.999	
   3.0	
  

1024^3	
   X	
   X	
   X	
   X	
   X	
   X	
  

2048^3	
   X	
   X	
  

DF	
   2.5	
   2.8	
   2.98	
   2.99	
   2.999	
   3.0	
  

1024^3	
   3%	
   25%	
   87%	
   93%	
   99%	
   100%	
  



D=2.98	
  

D=2.98	
  

D=3.00	
  



PDF	
  OF	
  VORTICITY	
  AT	
  CHANGING	
  FRACTAL	
  DIMENSION	
  

3	
  



Lagrangian	
  velocity	
  sta`s`cs	
  (2)	
  

Bridge relation between Lagrangian and Eulerian increments 

[Borgas	
  (1993);	
  Boffe)a	
  et	
  al	
  (2002);	
  Chevillard	
  et	
  al.	
  (2003)]	
  

Impossibile trovare nel file la 
parte immagine con ID relazione 
rId6.

Impossibile trovare nel file 
la parte immagine con ID 
relazione rId7.
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  Uncertainty:varia`on	
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  PRL	
  1994;	
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  1994]	
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WE	
  LEARN	
  ABOUT:	
  
(i)	
  INTERMITTENCY;	
  (ii)	
  UNIVERSALITY;	
  (iii)	
  ANISOTROPY	
  



	
   	
   FRACTAL	
  DECIMATION:	
  MILDEST	
  REMOVAL	
  OF	
  DEGREE	
  OF	
  FREEDOM	
  
	
   	
   	
   	
   HOMOGENEOUS	
  &	
  ISOTROPIC	
  &	
  SELF	
  SIMILAR	
  

+	
  	
  	
  	
  QUANTIFY	
  IMPORTANCE	
  OF	
  LOCAL	
  VS	
  NON-­‐LOCAL	
  TRIADIC	
  INTERACTIONS	
  

+/-­‐	
  QUANTIFY	
  IMPORTANCE	
  OF	
  #DOF	
  FOR	
  VORTEX	
  STRETCHING	
  

+	
  	
  	
  	
  CORRECTION	
  IN	
  THE	
  MEAN	
  RESPONSE	
  	
  (SPECTRUM)	
  PROPORTIONAL	
  TO	
  3-­‐DF:	
  YOU	
  CAN	
  	
  
	
  	
  	
  	
  	
  	
  HAVE	
  A	
  LITTLE	
  CHANGE	
  IN	
  THE	
  SPECTRAL	
  PROPERTIES	
  AND	
  STILL	
  GAINING	
  IN	
  THE	
  #DOF	
  

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

+	
  	
  	
  	
  WE	
  STILL	
  MISS	
  A	
  CLEAR	
  DEFINITION	
  OF	
  INTERMITTENCY	
  IN	
  FOURIER	
  SPACE	
  	
  	
  

CONCLUSIONS	
  


