Brownian Motion near a Soft Surface

Yilin YE!2
Yacine AMAROUCHENE?, David DEAN?, Thomas SALEZ!

1] aboratoire Ondes et Matiére d 'Aquitaine, Univ. Bordeaux
2Ecole Normale Supérieure, Université Paris Sciences et Lettres

Journées de Physique Statistique 2023
26/01/23, Paris

nive
]E v “BOIRSDItE Y l | PSL*

5 @ ar

1/5



o Confined Brownian motion & ElastoHydroDynamic (EHD) lift force

There are lower diffusion coefficients near a rigid surface.
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Asymmetric deformation of soft walls leads to a lift force.
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® EHD interactions & Modified fluctuation-dissipation relation

Equations of motion (EOM) are non-linear coupled.
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T. Salez, and L. Mahadevan, J. Fluid Mech. 2015, 779, 181-196
Add random force into EOM for madified fluctuation-dissipation relation.
v+ (L) v+kg(v,v,2)=0 — V=—Yg v+IF/M

Vi = Vio + £ - Vit — (viovi1) (t, k)
i = vio(A) + K - vi1(AA) — noise correlator amplitude

5F,' = (5Fi0 + kK- 5F,'1 — <5F,05F,1> (K))
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e Simulation with fixed height (/\) - Effect of compliance (x # 0)

Diffusion coefficient depends on vertical positions and soft wall modulus.
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© Take-home messages

Soft surface

(x o< 1/E)

» Noise-correlator amplitude affected by soft surface

<5F2> x [1 — K- (%)

VIO(A)}
> Less time consumed to enter the diffusive region;
» Diffusion coefficients affected by softer surface;

D(k,\) = D(0,A) [1 —K
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