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A TALE ABOUT TRANSFER PROPERTIES OF INVISCID CONSERVED QUANTITIES, KINETIC
ENERGY, HELICITY ENSTROPHY, MAGNETIC HELICITY ETC...

Q1: HOW TO PREDICT THE DIRECTION OF THE TRANSFER (FORWARD/BACKWARD) AND ITS
ROBUSTNESS UNDER EXTERNAL PERTURBATION (FORCING/BOUNDARY CONDITIONS)?

Q2: HOW MUCH THE FLUCTUATIONS AROUND THE MEAN TRANSFER ARE INTENSE AND
SELF-SIMILAR (INTERMITTENCY AND ANOMALOUS SCALING) ?

AS A MATTER OF FACT, FOR 3D NAVIER STOKES EQUATIONS, WE DO NOT KNOW HOW TO
PREDICT NEITHER THE SIGN OF THE MEAN ENERGY TRANSFER NOR THE INTENSITY OF
THE FLUCTUATIONS AROUND IT.

MOTIVATIONS:



3D HOMOGENEOUS AND ISOTROPIC TURBULENCE
FLUCTUATIONS: SMALL-SCALES INTERMITTENCY
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- MOTIVATION:	WHY	ROTATING	TURBULENT	FLOWS	ARE	IMPORTANT

- DIRECT	AND	INVERSE	ENERGY	TRANSFERS	(2D-3D	PHYSICS)

- OUR	DNS			(DIFFERENCES	WRT	PREVIOUS	STUDIES)

- EULERIAN	STATISTICS	(MEAN	SPECTRAL	PROPERTIES)

- EULERIAN	STATISTICS	(LARGE	FLUCTUATIONS)

- LAGRANGIAN	STATISTICS	(EFFECTS	OF	CORIOLIS	AND	CENTRIFUGAL	FORCES)

- LAGRANGIAN	STATISTICS	(SINGLE	PARTICLE	DISPERSIONS)

- CONCLUSIONS
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ROTATING	CONVECTION	(+	
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Recent reviews/books by Lohse,	
Boffetta,	Cambon,	Clercx,	Davidson		
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DNS:	A.	Pouquet,	P.	Mininni,	A.	Alexakis,	S.	Chen,	G.	Eyink ....		

NAVIER_STOKES EQS	IN	A	ROTATING	FRAME	(NO	BOUNDARIES)
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ROSSBY	NUMBER		~			NON-LINEAR/ROTATION

FORWARD	ENERGY	TRANSFER

FORWARD	&	BACKWARD		ENERGY	TRANSFER



Rossby =	2 Rossby =	0.8

Rossby =	0.2 Rossby =	0.1		

HOMOGENEOUS	
ANISOTROPIC

2D	&	3D	PHYSICS
CHOERENT	-STRUCTURES



Rossby =	2 Rossby =	0.8

Rossby =	0.2 Rossby =	0.1		



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		TRACERSAND	INERTIAL	PARTICLES)
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