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Abstract 

Efficient computer simulation strategies that offer predictive capabilities play a crucial role in the 

design of new materials. A frequently overlooked factor in this type of modeling, in particular 

for polymeric and colloidal systems, is the role of dielectric effects. New computational 

developments have now made it possible to incorporate these effects in predicting self-assembled 

structures as well as ionic charge transport. I will illustrate the methods that provide these 

capabilities. Moreover, I will illustrate the consequences of nonuniform permittivity in 

nanoparticle aggregates as well as ionic transport in confined geometries. 
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