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Characterization of the nucleation and growth
of nanoparticles by post-implantation annealing
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Abstract — Nano-scale materials, such as nanoparticles, are widely applied in various
high-potential techniques due to their unique chemical and physical properties. In this study, a
phase field model and numerical simulations were applied to reconstruct the formation and
evolutions of nanoparticles, e.g. the nucleation and growth process, including Ostwald ripening,
induced by post-implantation annealing. Integrating with this theoretical model and Monte-Carlo
TRIM calculation, the effects of the implantation parameters, such as ion dose, ion energy and
annealing temperature, on the nucleation and growth kinetics of nanoparticles were also
investigated. This study provides various simulation results with different implantation parameters
and material properties, which well characterizes the evolutions and behaviors for the nucleation
and growth of the nanoparticles during post-implantation annealing. That is useful to develop the
unique and valuable nanostructured materials, and further facilitates the technological utilizations
of post-implantation annealing process.
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