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Abstract: Molecular simulations via the molecular dynamics method have been carried out to investigate an
equation of state of penetrable—sphere model fluids over a wide range of packing fraction ¢ and finite
repulsive energy ¢*. The resulting simulation data are compared to theoretical predictions from the two
limiting cases of high— and low—penetrability approximations available in the literature. A good agree—
ment between theoretical and simulation results is observed in the case of £*<3.0. However, for the
highly repulsive energy systems of ¢*= 3.0, where the potential energy barrier is more than two
times higher than the particle kinetic energy, a poor agreement is found due to the clustering formation
and the non—continuum size effects in the dense systems of ¢ = 0.7 and £*=6.0.
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Figure 1. The compressibility factor Zas a function of the packing
fraction ¢ The symbols (with lines to guide the eye) represent our
simulation data for the penetrable—sphere model; the chain—dotted
and the chain—dot—dotted curves, respectively, correspond to HPA
and LPA predictions (see details in the text); the solid curves in
(a) and (b) are given by eq. (13) for the hard—sphere model.
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Figure 2. The reduced configurational energy U/NkT as a
function of the packing fraction ¢ The symbols (with lines to
guide the eye) represent our simulation data for the penetrable—
sphere model.
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Figure 3. The reduced excess chemical potential x*/k7 as a

function of the packing fraction ¢ The symbols (with lines to guide
the eye) represent our simulation data for the penetrable—sphere
model; the solid curves in (a) and (b) are given by eq. (15) for
the hard—sphere model.
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