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Dissipative	Euler	
Solution	<->	Convex	integration	->
Multifracral weak	solution	of	Euler	Eqs.
De	Lellis,	Szekelyhidi et	al.

L.	B.,	G.	Boffetta,	A.	Celani,	B.	Devenish,	A.	Lanotteand	F.	Toschi Physical	Reviw Letters		93, 064502,	2004



Starry night	 (V.	van	Gogh,	1889)		
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Turbulent	 luminance	 in	impassioned	van	Gogh	paintings
J.L.	Aragón, Gerardo	 G.	Naumis, M.	Bai, M.	Torres, P.K.	Maini
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Turbulent	 Luminance	 in	Impassioned	 van	Gogh	Paintings



Extreme	 events	 in	computational	 turbulence.	 P.	K.	Yeung	 ,	X.	M.	
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1.	IS	IT	POSSIBILE	TO	PREFERENTIALLY	TRACK	INTENSE	(LARGE-OR	SMALL-SCALE)	STRUCTURES?

2.	CAN	WE	INVENT	IN-SILICO	EXPERIMENTS	TO	ENGINEER		A	(LAGRANGIAN)	WAY	TO	CONTROL/STUDY	TURBULENCE?

3.	CAN	WE	IDENTIFY	THE	KEY	DEGREES-OF-FREEDOM	TO	RECONSTRUCT	THE	FLOW	(KEY	FLOW	STRUCTURES)?

4.	ARE	THERE	REYNOLDS-INDEPENDENT	TURBULENT	FINGERPRINTS?	IF	YES:	IS	IT	BETTER	TO	WORK	AT	LOW	
REYNOLDS	AND	HIGH	STATISTICS	OR	VICEVERSA?
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NAVIGATING	 IN	MARE	INCOGNTUM

Carta	Marina	et	descriptio septemtrionalium terrarum ac	
mirabilium rerum in	eis contentarum,	diligentissime elaborata
anno	1539 Veneciis.	 Olao Magno



Drag: Stokes Timeβ<1 heavy particles
β>1 light particles

INERTIAL	PARTICLES	 IN	COMPLEX	FLOWS

Preferential concentration
Naive light(heavy)	particles	accumulate	
inside(outside)	highly vortical regions

M.R.	Maxey,	J.	Fluid	Mech.	174,	441	 (1987);	G.	Falkovichet	al,	Phys.	Rev.	Lett.	86,	2790	(2001)
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OLD	QUESTIONS:
1.	IS	IT	POSSIBILE	TO	PREFERENTIALLY	 TRACK	INTENSE	 (LARGE- OR	SMALL-SCALE)	STRUCTURES?
2.	CAN	WE	 INVENT	IN-SILICO	EXPERIMENTS	 TO	ENGINEER	 	A	(LAGRANGIAN)	WAY	TO	CONTROL/STUDY	 TURBULENCE?
3.	CAN	WE	 IDENTIFY	 THE	KEY	DEGREES-OF-FREEDOM	 TO	RECONSTRUCT	 THE	FLOW	(KEY	FLOW	STRUCTURES)?
4.	ARE	THERE	 REYNOLDS-INDEPENDENT	 TURBULENT	 FINGERPRINTS?	 IF	YES:	 IS	IT	BETTER	 TO	WORK	AT	LOW	
REYNOLDS	 AND	HIGH	STATISTICS	OR	VICEVERSA?

NEW	TOOLS:
1.	SMART	 LAGRANGIAN	 PROBES	 (ONE-WAY	COUPLING):	REINFORCEMENT	 LEARNING	TO	TRACK	PREFERENTIAL
VORTICITY	STRUCTURES	 (OR	STRAIN,	QUADRANTS,	HAIRPINS,	THERMAL	 PLUMES…)

2.	SMART	 LAGRANGIAN	 PROBES	 (TWO-WAY	COUPLING): AD-HOC	FEEDBACK	 ON	THE	FLOW	STRUCTURES	 TO	CONTROL
TURBULENCE

3.	NUDGING:	 AN	EQUATION-INFORMED	 TOOL	TO	ASSIMILATE	 	AND	RECONSTRUCT	 TURBULENCE	 DATA

4.	HYBRID-MONTE-CARLO	 FOR	MARTIN-SIGGIA-ROSE	 STOCHASTIC	 PDES:	A	TOOL	TO	PREFERENTIALLY	 FOCUS	ON		
INTENSE-AND-RARE	 FLUCTUATIONS	 (INSTANTONS)	AT	SMALL	REYNOLDS


