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FORWARD	ENERGY	TRANSFER	
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DAMPING:		

HOMOGENEOUS-ANISOTROPIC	

ROTATION	

FORCING:	2°-order	OU-PROCESSS:		ISOTROPIC,	HOMOGENEOUS	NOT	DELTA-CORRELATED	

ENERGY	INPUT	



ENERGY	INPUT	

WHAT	ABOUT	THE	EFFECTS	OF	THE	LARGE-SCALE	COHERENT	
STRUCTURES	ON	THE	EULERIAN	AND	LAGRANGIAN	STATISTICS?	



CORRELATED	FORCING	

MAX	RESOLUTION	

OUR	DNS	DATA-BASE	(EULERIAN	+	LAGRANGIAN)	

NEW	FEATURES:	

1)  IDEAL	FORCING	MECHANISM	(AS	NEUTRAL	AS	POSSIBLE:	ISOTROPIC;	NON	HELICAL,		TIME-
COLORED)	+	LARGE	SCALE	FRICTION	

2)  UNPRECEDENTED	NUMERICAL	RESOLUTION/SCALE	SEPARATION		(UP	TO	4096^3)	

3)  LAGRANGIAN	STATISTICS	(MILLIONS	OF		TRACERS	AND	INERTIAL	PARTICLES)	





- 	NON-GAUSSIAN	PROPERTIES	DEPEND	ON	THE	WAY	YOU	DECOMPOSE	THE	FIELD	
- 	AFTER	FILTERING	THE	2D3C	COMPONENT:	SCALING	PROPERTIES	ARE	BACK	(BUT	NOT	HIT!)	

FLUCTUATIONS:	FLATNESS	



LIGHT	

HEAVY	

RMS	FORCES	ALONG	TRAJECTORIES	



LIGHT	

HEAVY	

RMS	FORCES	ALONG	TRAJECTORIES	



INERTIA:	SINGULAR	EFFECT	ON	SINGLE	PARTICLE	DISPERSION	



INERTIA:	SINGULAR	EFFECT	ON	SINGLE	PARTICLE	DISPERSION	



- HIGH	RESOLUTION	ROTATING	TURBULENCE:	FIRST	ATTEMPT	TO	CONTROL	SIMULTANEOUSLY	
EULERIAN	&	LAGRANGIAN	STATISTICS	

-IDEAL	SET-UP	(1):	HOMOGENEOUS	AND	ISOTROPIC	TIME-COLORED	FORCING	

-IDEAL	SET-UP	(2):	SCALE-SEPARATION		

-STRONG	INFLUENCE	OF	LARGE-SCALE	(NON-UNIVERSAL?)	VORTICAL	STRUCTURES	

-DEPARTURE	FROM	GAUSSIANITY	(DEPENDING	ON	HOW	YOU	MEASURE	IT:	2D3C-3D3D)	

- EFFECTS	OF	LARGE-SCALE	STRUCTURES	ON	PARTICLES’	DISPERSION	

- DISENTANGLING	INVERSE	CASCADES	IN	TERMS	OF	HELICAL-FOURIER	INTERACTIONS	

CONCLUSIONS	
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