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Using two-dimensional Molecular Dynamics(MD) simulations, it has been shown that when a

system of Yukawa liquids is subjected to an external gravity and external temperature gradient,

it leads to the formation of Rayleigh-Bénard convection cells(RBCC) beyond a critical value of

external temperature gradient [1]. More recently, a fluctuation theorem in 2D RBCC was proved

without any additional fit parameters [2] as well as the effect of particle-level perturbation on

the fate of RBCC was addressed [3]. In this far-from-equilibrium driven-dissipated system, the

formation of RBCC has been reported using uniform mass and charge of dust grains. However,

in astrophysical and laboratory dusty plasmas, a certain distribution is associated with charge,

mass and size of dust grains.

In this work, using MD simulations, we study the effect of introducing mass inhomogeneity

into the uniform mass Yukawa liquids, where the number of inhomogeneous mass particles is

less than 2% of the total number of particles in the system [4]. Our results show that the intro-

duction of a few particles of different mass than the bulk can significantly affect the resulting

fluid flow in the system, giving rise to a transition from RBCC to one-dimesional horizontal

shear flow at later times. The final fluid flow at later times is also found to depend upon the

phase-space initial condition of the inhomogeneous mass particles. In addition to introducing a

fixed amount of inhomogeneity of given mass, we also study the effect of Gaussian mass distri-

bution of the dust grains on the onset of RBCC, the details of which will be presented.
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