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In this paper we present a simulation study of water-like anomalies in smooth
repulsive shoulder system introduced in our previous publications [1, 2]. We
investigate the anomalous regions for systems with the same functional form
of the potential but with different parameters. Using the thermodynamic argu-
ments and the computer simulations, we show that while the density anoma-
ly is always inside the structural anomaly region, the location of the diffusion
anomaly depends on the parameters of the potential. In particular, for small
values of the repulsive shoulder width one has the order of the anomalies which
is similar to that found in water: the density anomaly region is inside the diffu-
sion anomaly domain, and both of these anomalous regions are inside a broader
structurally anomalous region. However, with increase of the repulsive shoul-
der width the location of the diffusion anomaly in the density-temperature plane
moves inside of the density anomaly region and disappears under the melting
line [3].

Our results spread light on the anomalous behavior in real substances like,
for example, water and liquid silica.
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