Improving semiconductors;
Advancing modern electronics
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TheresearchofOhioStateUniversity physicistJohnWilkins,Ph.D.,exam-
ines how complex structures form in nature.

Hiscomputationalresearchmethodsrangefromclassicalmoleculardynamics
and more accurate density functional theory descriptions to highly accurate,
extremelycomputationallyintensiveQuantumMonteCarlomethods.Thiscompu-
tationalflexibilityenablessimulationstobeperformedatthelengthandtimescales
requiredtostudydifferentaspectsofstructuralpropertiesandphasetransitions.

Forexample,heandhisteamareusingtheresourcesattheOhioSupercom-
puterCentertounderstandspecifictypesofsemiconductordefectsatthenano-
meter level that can influence advances of electronic devices.

“By using our best classical potential for silicon, we're pushing a flexible
moleculardynamicssimulationtoincreasinglylargerandmorerealisticsemicon-
ductordefectstructures,overabroadrangeoftemperatures,’Dr.Wilkinssaid.
“Theprogramprovidesreal-time,multi-resolutionanalysis,combinedwithstill
evolving feature detection analysis and visualization software.”

Theresults,Dr.Wilkinshypothesizes, willyield newinsightsintoaccu-
rateatomicstructures,growthandevolutionmechanism,andenergeticsof
atypical semiconductors.
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The Ohio Supercomputer Center is creating a “Center of Excellence”
for materials science to support Ohio researchers and scientists,
such as Drs. Amar and Wilkins, who are working to advance materials
characterization and multi-scale computational modeling and design.
Computational materials researchers in Ohio are creating multi-scale
models that bridge micro and macro length scales and multiple time
scales, and they use Density Functional Theory for molecular level
simulation of biological systems coupled with spatial methods typically
used for polymers and strongly correlated systems.
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