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Abstract

Recently, as MEMS and NEMS devices have been widely used in the various engineering
applications, the characteristics of nanoscale systems are investigated in the limelight. However, as
opposed to a macroscale system, the identification of the state of nanoscale systems is extremely hard
because they can include only the order of 10°~10° molecules, which requires highly expensive and
accurate experimental apparatus for an investigation. This limitations make the study on nanoscale
system use computer simulations. Therefore, it is strongly required to identify the state of nanoscale
system simulated in computer simulation. In these molecular dynamics(MD) study, we suggest that the
potential energy of individual molecule can be used as criterion for defining the state of clusters or
nanoscale systems. In addition, we compared the phase state from the potential energy with one from
the radial distribution function(RDF) for verification. The comparison showed that the intermolecular
potential energy can be used as a criteria distinguishing the phase state of nanoscale systems (This
study will be published soon in the KSME transaction of the section B).
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(@) Solid system  (b) Liquid film system

Fig.1 Snapshots to show the wvarious simulation
systems.

(e) Liquid droplet system
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Fig.2 Typical potential energy of a solid, a liquid
and a vapor state (Refer to (a), (c) and (d) of
Fig.3).
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Fig.4 Measured intermolecular potential energy
after deformation.
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(a) Bulk State (b) Solid film (c) Solid cluster

Fig.5 Solid film system to calculate the potential
energy of surface molecules.
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Fig.6 Solid film system Measured intermolecular
potential energy after deformation.
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