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A Study on the Velocity Distribution of Gas Molecules
by the Molecular Dynamics Method

Soon-Ho Choit

Abstract : The velocity distribution of gas molecules from the experimental results was
confirmed as the same with the Maxwell-Boltzmann's theoretical results within the
experimental error. This study is on the realization of the Maxwell-Boltzmann's
velocity distribution of gas molecules by the molecular dynamics(MD) method. The
Maxwell-Boltzmann's velocity distribution of gas molecules is extremely important to
confirm the equilibrium state because the properties of a thermodynamic system shall
be obtained from the system’s equilibrium configuration in the MD method. This study
is the first trial in the successive researches to calculate the properties of a
thermodynamic system by the computer simulations. We confirmed that the
maxwell-boltzmann’s velocity distribution is developed in some transient time after
starting a simulation and dependent on the size of a system. Also it is found that the
velocity distribution has no relation with an initial configuration of gas molecules.

Key words : Lennard-Jones Potential(8UZ-&2~ ¥dlAd) Maxwell-Boltzmann Velocity
Distribution(92d-82% £x823¥) Molecular Dynamics(Ex5%3}), Periodic
Boundary Condition(F7134%24)
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Fig. 3 Two dimensional periodic boundary
condition for the simulation of a continuum
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Table 1 Parameters of a simulation

Mass of Argon (kg) 6.634 X 10
Diameter of Argon Molecule (m) 3.4X10"
Depth of Potential Well (J) 1.67 X 10
Time Interval for Calculation (ps) | 0.01
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