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d) Stretching laws

e) Dispersion laws

a) Mixing of a blob of dye in a porous media
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t/τ = A blob of dye advected in a 3D porous medium. We measure the 3D velocity field to characterize the kinematics of dispersion and stretching:
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What is the distribution of stretching                 in a 3D porous medium ?           How is the dispersion related to the velocity field distribution ?
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b) Experimental set-up
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c) 3D Velocity field
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Evolution of a material line advected numerically in the 3D experimental velocity field
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λ ≈ µ ≈ 0.47
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Minimum cut-off velocity :

∼ log(t/τ)t
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Tracer Finite size:
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Tracer Finite diffusion:
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Fickian behavior beyond: tF = d/Umin

d2

)

)
U2D

U2D

P (
U2D

U2D
)

∈

[0.06- 0.6]

[0.6- 6]

[0.006- 0.06]
10-2

10-1

1

10-2 10-1 1 10

Single measurement

Dynamic range measurement

10-3

U2D/ U2D

10-4

Anomalous
Dynamic Range: Flat Velocity Distribution !

P (ρ = l(t)/l0)
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