
Using a combination of Polymer Reference Interaction Site Model (PRISM) theory and molecular simulations
(Monte Carlo as well as molecular dynamics) we examine how the design of the polymer functionalized or
grafted on the nanoparticle impacts the nanoparticle dispersion/assembly in a polymer matrix (or blend).
These computational results are then compared directly to experimental scattering results obtained in our
collaborator’s labs.
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Using a combination of Polymer Reference Interaction Site Model (PRISM theory) and molecular simulations
we predict how the interplay of solvent(s), polymer architecture and chemistry leads to novel assemblies as
well as interesting previously unseen thermodynamics.

Using coarse-grained simulations we a) predict the design of conducting polymers 
(electron donor) and fullerene derivatives (electron acceptor) to achieve a blend 
morphology that is optimal for high organic photovoltaic device efficiency and b) 
study how melanin chemistry and assembly techniques impact assembled nano-
and microstructure for desired optical response of the materials.

Using a combination of atomistic and coarse-grained molecular simulations
we link molecular level features of nucleic acids and peptides containing
materials to their macroscale interactions and structure.
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