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Mixing is a classically accepted "syndrome" of turbulence. In this talk, I will discuss some of
our findings on mixing of density inhomogeneities (active scalars) in homogeneous isotropic
random fields such as hydrodynamic turbulence and random shocks. A denser inhomogeneity
pushes into its surroundings and a lighter inhomogeneity shrinks due to differential diffusion.
This results in different characteristic mixing times, with mixing time identified as the time
instant when diffusion takes over from stirring. As an attempt to model this, we show that
existing (and widely used) Markovian synthetic turbulent fields fail to capture mixing of both
passive scalars and active scalars. Finally, we explain in detail how non-Markovianity captures
essential physics of turbulence phenomenologically and helps in modeling mixing in
turbulence.
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