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Overview of Current Investigations

The coating of nanoscale structures and the evolution of crystalline structure at the
nanoscale are and will continue to be important issues. Our efforts in this area include a
coordinated experimental and modeling program for the synthesis of core/clad and
hollow nanowire structures. Physical vapor deposition techniques are used to apply
coatings to electrospun polymer nanofibers. These fibers are coated with films of copper,
aluminum, titanium, zirconium and aluminum nitride by using a plasma enhanced
physical vapor deposition (PEPVD) sputtering process.

To aid the understanding of the deposition process on nanoscale size structures, a
comprehensive model for the coating of nanofibers within a traditional PEPVD system
has been developed. The model integrates across atomic to continuum length scales for
simulating the sputtering, transport and deposition of coating material onto a nanoscale
substrate. The model connects macroscale phenomena to nanoscale phenomena by
linking simple models at each length scale. The solution procedure involves many
simplifying assumptions to piece together a collection of simple models into one
comprehensive model. Solution strategies that couple continuum and atomistic models
are used. Information is passed between the various length scale models so that the
simulations are integrated together. To keep the numerical simulations at a manageable



level, asymptotic analyses are used to reduce the complex models to simpler, but still
relevant, models.
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