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Evaporation in Liquid Argon by Constant Volume Molecular Dynamics Simulation

Yosuke Kataoka, Yuri Yamada

Evaporation in Liquid Argon is observed by Constant Volume Molecular Dynamics Simulation. The
molecular interaction potential energy is Lennard-Jones function. The initial configuration has
the liquid part and the gas part which is empty. The NEV simulations and the NTV ones give the
same thermodynamic properties and the self-diffusion coefficient. The number of the molecules
in the unit cell is 108 or 256. The optimum configuration is searched for easy observation on the
evaporation by the personal computer.
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DO kcal/mol RO angstrom

2.4830000e-01 3.8480000e+00
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Fig.2 Internal Energy U vs. Temperature T, N = 108,
V(G)/V(L)=2.
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Fig.3 Pressure p vs. Temperature T, N=108,
V(G)IV(L)=2.
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Fig.4 Self-Diffusion Constant vs. Temperature, N = 108,
V(G)/V(L)=2.
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Fig.5 Internal Energy vs. Temperature, N = 108,

V(G)/V(L)-dependence.
60 K

130K

200 T T ‘

—e—\V/(G)/V(L)=30
150 - |—=—V(G)/V(L)=20 w

——V(G)/V(L)=10
—=V(G)/V(L)=5

100

p/atm

-50
-100 / .
Iy N=108
-150 | I I I
50 100 150 200
/K

Fig.6 Pressure p vs. Temperature T, N = 108,
V(G)/V(L)-dependence.
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Fig.7 Pressure p vs. Temperature T, N-dependence,
V(G)/V(L)=2.
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Fig.8 Internal Energy U vs. Temperature T, Fig.9 Liquid under Minus Pressure, Internal Energy U
N-dependence, V(G)/V(L)=2. and Volume V vs. Pressure p, N=108, Periodic Boundary
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Fig.10 Solid under Minus Pressure, Internal Energy U
and Volume V vs. Pressure p, N=108, Periodic Boundary
Condition, Cubic Cell
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Fig.11 Pressure p and Internal Energy U vs. Density d, Fig.12 Volume V and Internal Energy U wvs.
N=108, Periodic Boundary Condition, Cubic Cell Temperature T, N=108, Periodic Boundary Condition,
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Animation 1 Evaporation in Liquid Ar.
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Fig.14 Molecular Configurations at T=10K, 100K, and Fig.17 Pair Correlation function g(r) and Running
200 K, N=216. Coordination Number N(r) at T=200 K, N=216
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