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Molecular dynamics is a computer simulation method based on a mechanical ap-
proach for studying multiparticle systems. It, therefore, simulates the dynamics of
these systems using the microscopic equations of motion that need to estimate the
force between any two particles. Calculation of the force requires knowledge of the
interaction potential given by a Lennard-Jones potential. A molecular-dynamics sim-
ulation consists of solving the equations of motion for every particle in the system
using Verlet algorithm.

In this dissertation, the explanation of this method, its principle of work and
the most important conditions that must be fulfilled for an accurate simulation
have been covered. A molecular dynamics simulations is performed to describe the
behavior of Argon gas by studying the motion of its atoms in order to see how
it reaches a thermal equilibrium. The melting phenomenon was also simulated in
the same way, starting from a suitable solid state until the desired liquid state
is established. The most important idea shown in this work is the capability of
calculating macroscopic quantities using classical laws of motion at a microscopic level.

Keywords: Molecular dynamics simulation, Phase transition, Lennard Jones
ptential, Verlet algorithm, Melting, Maxwell distribution.
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