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Non-equilibrium, hydrodynamic interaction
phonons, single file diffusion
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The model:

•Paired particles with “pair” mobility.
•Equidistanced.
•Collective mode.
•Stokeslet approximation.
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Fitting parameter

6 r 

Drag of a single sphere in fluid

Q r 

Drag of coupled spheres in fluid
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I – one particle diffusion                  α=1
II - caging effect,  subdiffusion   0.5<α<1
III - collective diffusion                      α=1 





Hydrodynamic Interactions give rise to a pseudo-
potential in this out-of-equilibrium system, which
result in particle pairing.

For an even number of particles there exists a mode in
which particles rotate as a “crystal”. Is the system
minimizing dissipation while maximizing stability?

Single file diffusion exists in driven systems. We see
the crossover to collective diffusion in this small
system.


