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

PARTICLES	 IN	COMPLEX	FLOWS	 I:	INERTIAL	PARTICLES

Preferential concentration!

Light(heavy)	particles accumulate	
inside(outside)	highly vortical regions

Maxey, J. Fluid Mech. 174, 441 (1987); Falkovich et al, Phys. Rev. Lett. 86, 2790 (2001)
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Particle trapping in three-dimensional fully developed turbulence
L.B., G Boffetta, A Celani, A Lanotte, F Toschi
Physics of Fluids 17 (2), 021701



DESERT	 STORMS

RAIN	INITIATION

PESTICIDE	 SPREADING DIESEL	 ENGINE	 INJECTIONS

TURBOMACHINES

Coherent structures and extreme events in rotating multiphase turbulent flows L.
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Na actions	(densities)R = ⌦3
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Qn(aj , si)

TRAINING:	Q-LEARNING	ALGORITHM

QUALITY	MATRIX	AT	STEP	nà

GREEDY	POLICY	AT	STEP	n:

EXPECTED	DISCOUNTED	FUTURE	RETURN	IF	ACTION		a_j is	taken	 after	observation	of	state	s_i
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⇡n ! ⇡n+1 ?



CHANGING	 RADIUS	bn



TRAINING

NO	EXPLORATION



TRAINING	+	EXPLORATION	 (ε-greedy)



OPTIMAL	ACTIONS
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TIME	DEPENDENT	FLOW













Clustering and turbophoresis in a shear flow without walls
F De Lillo, M Cencini, S Musacchio, G Boffetta
Physics of Fluids 28 (3), 035104 (2016)
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OPTIMAL	STRATEGY
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