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Abstract

The melting curve for the modified Lennard-Jones system was obtained conducting molecular
dynamics simulation. The Parsafar—Mason equation of state was established at the equation of state
for the solid phase. The thermodynamic quantities derived from this equation well capture the

shape of the melting curve.
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P (r)
de [(2)2 - (2)5] + ¢4 (r<230)
Co(Z2)12 + C5(2)5 4 Cu(2) 2+ Cs
(230 <r<250)

0 (250<T).
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p(v,T) = Ag(T)v ™% + Ay (T)o~* + Ax(T)v™* (1)
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Ao(T) = 63.5+3.05 x T
A(T) = —180 + 145 x T
Ay(T) =115—-9.32x T

(2)
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Fig. 1: The parameters {4;}(i = 0,1,2) are plot-
ted with error bars against temperature. The pa-

rameters have linear temperature dependences, as
described by Eq. (2)(lines).

Table 1: The first row represents the values for
pressure, under which the MD simulations were
carried out. The other rows represent those ob-
tained from Egs. (1) and (2) using the value for T

indicated as input.

D 0.0100 0.100 1.00 10.0 50.0
T=020 0153 0.241 1.12 102 50.6
T=030 0142 0.224 1.09 10.2 50.5
T=040 0.142 0.224 1.08 10.2 50.5
T=050 0158 0.234 1.09 102 50.5
T=0.60 0171 0249 1.10 10.2 504
T=070 0.169 0.248 1.11 10.2 50.5
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Fig. 2: Variation of the specific volume v upon
heating under p = 0.01. An abrupt increase in v

occurs at T' = 0.763, indicating the melting point.
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Fig. 3: Melting points (MPs), obtained through
this study, are plotted on the pressure temperature
phase diagram, in which the equilibrium MPs are

shown for comparison.
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Fig. 4: InT}, is plotted against Ap , and then fitting
to Eq. (4a).
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Fig. 5: —lnvy, is plotted against Ap, and then fit-
ting to Eq. (4b).
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Fig. 6: The melting curve obtained from the one-
phase approach, i.e., Eq. (3) with the parameters
evaluated on the basis of the thermodynamic quan-
tities regarding the solid phase, is delineated by a
broken curve, which is to be compared with the
melting curve (solid line) obtained through the di-
rect fit.
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