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Mesoscopic world

MACROSCOPIC

MESOSCOPIC
• inertialess dynamics

• surface forces

• noisy environment

• light pushes

MICROSCOPIC

106 X

104 X



INERTIALESS DYNAMICS

Hydrodynamic interactions



Hydrodynamics interactions



Hydrodynamics interactions



Hydrodynamics interactions



Hydrodynamic interactions of trapped beads

〈x1(0)x2(t)〉



Hydrodynamic eigenmodes

EIGENMODES OF THE MOBILITY MATRIX

YAO et al. NJP (2009)
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Q̈j(t) + Ω2Qj(t) + ΓjQ̇(t) = ξj(t)
j = x+, y+, y−, x−

DECOUPLED LANGEVIN DYNAMICS

HYDRODYNAMICALLY COUPLED LIQUID DROPLETS



Hydrodynamic eigenmodes

n. ring periodic chain
wrapped

chain.
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DI LEONARDO et al. PRE (2007)



Hydrodynamics interactions in 2D



Hydrodynamics interactions



Trapping in a soap film



Hydrodynamics interactions in 2D

the power you need to transport an array
of N particles doesn’t depend on N

⇑



SURFACE FORCES

Capillary interactions



Capillary interactions

MACROSCOPIC MESOSCOPIC



Capillary interactions

J. PERRIN J. ANN. CHIM. PHYS. (1909)



Capillary interactions



40a

R. DI LEONARDO, et al.  PRL (2008)

Capillary interactions

VERY LONG RANDE NATURE OF

CAPILLARY INTERACTIONS



SURFACE FORCES

Thermophoresis



Thermophoresis

? HOTCOLD

∇T

THERMOPHOBIC THERMOPHILIC

U = −DT ∇T

DT > 0 DT < 0

DRIFT

VELOCITY



Thermophoresis

IACOPINI, et al.  EPJ E (2006)

WURGER PRL (2007)



Holographically generated T gradients

Di LEONARDO et al. LANGMUIR (2009)

COLORED GLASS

LASER

SAMPLE CELL CEILING



Colloidal attraction!
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KBT/a
= −18λST ∇T
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R. DI LEONARDO, et al. Langmuir (2009)

COLLOIDAL ATTRACTION INDUCED BY 

TEMPERATURE GRADIENTS

A novel colloidal interaction 

WEINERT & BRAUN PRL (2008) 



NOISY ENVIRONMENT

Brownian parametric oscillator



The Brownian parametric oscillator

PARAMETRIC RESONANCE



The Brownian parametric oscillator



R. DI LEONARDO, et al. PRL (2007)

PARAMETRIC EXCITATION OF

OPTICALLY TRAPPED AEROSOLS

The Brownian parametric oscillator

WATER DROPLET (2000 fps)
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