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Molecular dynamics study of relaxation and local structure
changes in a rapidly quenched molten Cu,, cluster”

Fan Qin-Na Li Wei Zhang Lin"
( College of Science, Northeastern University, Shenyang 110004, China)
(Received 11 May 2009 ; revised manuscript received 3 July 2009 )

Abstract

Relaxation and local structure changes of a molten Cuy, cluster during rapidly quenching have been studied by
molecular dynamics simulation using embedded atom method. With decreasing quenching temperature, atom motion details
are analyzed using three factors, including the mean square displacement, incoherent intermediate scattering function, and
non-Gaussian parameter, while the local structure changes are identified by pair analysis. Simulation results reveal that
after a drastic collective motion of atoms, the temperature greatly affects the relaxation processes of the cooled cluster. At
a high quenching temperature, after atoms dramatically move in a B relaxation region, diffusion motion of the atoms plays
a dominant roles followed by non-diffusion rearrangements of local atomic structures, and no nucleation occurs. When the
temperature decreases, local structure changes of atoms occur as the initial dramatic motion, then through the diffusion of
atoms in the a relaxation region, and some unstable icosahedral structures are observed. At a low quenching temperature,
the structure changes in the « relaxation region result mainly from non-diffusion rearrangement of the atom positions, and

a notable amount of icosahedral structures are formed.

Keywords: cluster, molecular dynamics, computer simulation, surface
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