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Ruestion: P(C) =2
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P. Sigwnac, ‘Antibes, Le Nuage Rose’ (1916)



Meunter § Villermaux, JFM 476 (20032)
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Lamb-Oseen Vortex
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Couvechion — diffusion

Tr Hee local frame of q dawrellae :




Colution
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Spatial concentration field
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Concentration distribution

P(c) =2sy [ ac/oE| " dr/a VT L) T4+ 1/24
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(for details, see Meuniter § Villermaux, JFM 476, 2003)
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Meunier § Villermaux, CRAS 335 (2007)
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Adfter the mixing time

Ciet) Maximal concentration :
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Contours lengths
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also: Shraiman § Siggla, PRE (1994)



o Distribution t.t Con ceutrahon
P, t)

Plet)d( = T(Es) dt;




lncreasing times, Sc=3
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Compositiow rule

source 1, thew source 2




Compositiow rule

source 1, thewn souwrce 2 source 1+source 2




Compositiow rule

source 1, thewn souwrce 2 source 1+source 2




Compositiow rule

source 1, thewn souwrce 2 source 1+source 2




Microscopic intermaction
Sc\{- convelulion procesies
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Confined mixtures

turbulent,
self stirred

Laminar,
externally stirred




Possiblo scenarii
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inttLal condition
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P(X =@l = % Xxn—1e—nX

Villermaux § Duplat, PRL 91, 184501 (2003)



Stirring Protocol




Material Contours lemgths




Concentration distribution




Somewhat more ranodomness

e =50

Swoother fit



The ‘herringbone’ channel (Stroock § al. Science (2002))
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Powncaré sectiow of tnitially
segregated colored puffs

Chaos synonym of random tnteractions
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Stroock § MeGraw, Proc. Roy. Soc. (2004)



convolutions about the mean: ¢ = (' — <C>

(C) =1/2

P(c) =Bessel functions
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I e N
| ——exp{0.63(m-4)}

10 12 14 16

villermaux § al., PRL (2007)
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Coarse grained Grald
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Villermaux § puplat PRL 97, 144506 (2006)
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