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Abstract

This thesis focuses on the study of structure formations and their dynamics in strongly
coupled plasma regimes with the help of Molecular Dynamics (MD) simulations using
an open-source code LAMMPS (Large-scale Atomic/Molecular Massively Parallel Simu-
lator).

The work primarily concentrates on the two strongly coupled regimes of plasma physics
i.e. Ultracold plasma and Dusty plasma. In ultracold plasma, the study examines the
formation of classical bound structures and also understands the shielding profile in a
strongly coupled regime. At equilibrium, various kinds of classical bound structures have
been observed. Another aspect of this regime, i.e., the shielding profile, is understood by
externally inserting a highly charged particle, which mimics a probe in experiments. The
crystalline structures have been observed around this externally inserted particle in two-
and three-dimensional simulations. The potential profile of the shielding cloud has been
compared with the Debye shielding profile. Also, the dynamics of the shielding cloud have

been observed under the influence of external forces.

In dusty plasma medium, the transition of the dynamics of dust clusters from the macro-
scopic to the microscopic regime passing through the mesoscopic regimes has been studied.
These regimes are classified depending on the ratio of particles on the surface to the bulk
in the dust cluster, similar to that observed in the condensed matter. The emergence of an
extra ring with the addition of particles, is always preceded by structures exhibiting pen-
tagonal symmetry in the core. The dependence of the formation of pentagonal structures
under various symmetry of boundary conditions (square, hexagonal, and pentagonal) has

been studied in detail.
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