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Statistical physics of a driven nanocolloid coupled to
a fluid heat bath

Tuesday 4 June 2019 16:00 (15 minutes)

Stochastic thermodynamics of mesoscale systems has been extensively studied using a dragged colloidal par-
ticle in a trap as a model system. The colloid is assumed to be a massive Brownian particle that undergoes
stochastic motion governed by a Langevin-type equation. The Langevin description of the colloidal motion
however completely ignores the hydrodynamic coupling of the colloid to the heat bath. Here, we present
results for the stochastic thermodynamics of a dragged nanocolloid hydrodynamically coupled to a fluid heat
bath. The motion of the colloidal nanoparticle is modeled using a hybrid fluctuating lattice Boltzmann (FLB)
and molecular dynamics (MD) method that accounts for full nonlinear hydrodynamic effects [1, 2, 3]. The
mesoscopic FLB-MD method employed in our simulations for the dragged colloidal particle in a trap allows
testing of the fluctuation theorems in the truly transient regime of system evolution [1, 3]. FLB-MD also explic-
itly allows a study of the irreversible work done on the colloid-solvent system in the form of heat dissipation
or entropy production in the fluid that has so far been impossible to achieve even in experiments.
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