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Influence of Cut-off Distance of Interaction

on Molecular Dynamics Simulation to Obtain Gas-Liquid Phase Equilibrium
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In molecular simulation of gas-liquid or solid-gas equilibrium, if cut-off distance of the interaction is unduly short,
an appropriate phase boundary can not be estimated. In this study, gas-liquid equilibrium simulations of Lennard-
Jones 12-6 and 10-5 system were performed using constant-pressure molecular dynamics calculation based on direct-
coexistence method, and influence of cut-off distance on the equilibrium temperature is investigated. If the cut-off
distance is too short, the gas-liquid equilibrium temperature estimated from the simulations will be higher than the
appropriate value. It was also found that the cut-off distance required to estimate an appropriate gas-liquid equilibrium
temperature can not be determined uniquely because it varies depending on the setting of the potential function and

pressure.
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Figure 1 Some examples of Lennard-Jones 2n-n potential
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Table 1 An expression of units using the LJ parameters
and physical constants.
The symbols k and m indicate the Boltzmann constant and
mass of the particle, respectively.
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Figure 2 An example of the initial configuration; (left) a
whole view of the cell, (right) an enlarged view

of a part of the fcc lattice.
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Figure 3 Examples of equilibrium configurations obtained
by NpH MD.

(a) solid, (b) solid-liquid equilibrium, (c) liquid, and (d) gas-
liquid equilibrium.
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Figure 4 The initial temperature 7, vs. equilibrium
temperature T plot to estimate the two-phase

equilibrium temperature.
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Figure 5 Details of the initial configurations; (left) for LJ
12-6 system and (right) for LJ 10-5 system.
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Table 2 Simulation conditions for NpH MD.
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Figure 6 Gas-liquid equilibrium temperature 7} vs. cut-

off distance 7, plot about LJ 12-6 system,
p=0.00142 5™
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Figure 7 Gas-liquid equilibrium temperature 7; vs. cut-

off distance 7, plot about LJ 12-6 system,
p=0.00237 ec”
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Figure 8 Gas-liquid equilibrium temperature 7} vs. cut-
off distance 7, plot about LJ 10-5 system.
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Figure 9 CPU time vs. r, plot. Gas-liquid phase
equilibrium temperature 7 (same as Fig. 6) is

also plotted.
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