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Abstract

Inertial particles transported by turbulent flows exhibit complex multiscale dynamics. Combining nu-
merical simulations and laboratory experiments, we analyze particle velocity increments across scales and
show that these dynamics are consistent with an approximate Markovian process, enabling a coarse-grained
Fokker–Planck description with scale-dependent drift and diffusion coefficients. In this talk, I will first moti-
vate the analysis in scale space and describe how the drift and diffusion coefficients can be computed directly
from data, followed by a discussion of their interpretation. In particular, I will highlight how their structure
reveals the coupling between particle inertia and turbulent intermittency. Finally, I will briefly outline how
entropy can be computed for these stochastic scale dynamics, showing how this perspective enables the study
of turbulent transport within a nonequilibrium thermodynamic framework.
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