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AmongseveralinterestsstudiedbyUniversityofToledophysicistJacques
Amar,Ph.D.,arethe processesbehindepitaxialthin-flmgrowth,inwhichthe
crystals of the film are aligned with the underlying material.

Thin-film structures can range from fractions of a nanometer to several
micrometersinthicknessandareusedtomakesemiconductorsandsolid-state
lasers,aswellasavarietyofothernanostructuressuchasquantumwells,quantum
wires,andquantumdots.Thesestructuresarevitalinthehybridmicroelectronics,
microwave, semiconductor, optical, medical, sensor, and related industries.

Oneofthesimplestmethodsforarrangingtheatom/layers, calledMolec-
ularBeamEpitaxy(MBE),enablesscientiststocreatenanostructuresbycontrol-
linghowthethin-filmsaredepositedonasurface.However,neitherMBEnora
variety of morecomplexmethodsusedtogrowthin-filmsiswellunderstood.

Usingsupercomputingresources provided by the Ohio Supercomputer
Center,Dr.Amarisdevelopingmethodstosimulatethin-filmgrowthandother
non-equilibrium processes over extended time and length scales.

“Bycarryingoutsimulationsstartingfromtheatomicscale,butrangingup
tothemicronorsub-micronlength-scale,Ihopetoobtainafundamentalunder-
standingofthekeyfactorsandprocesseswhichdeterminethin-filmproperties,”
Dr. Amar explained.
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respect to the surface normal. The arrow indicates direction of
deposition beam. The research was published in Physical Review
Letters, Volume 98, 2007.
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