Molecular Modeling of Materials: Promises, Challenges, and Impact

Molecular-based approaches for understanding and tailoring structure-property-
processing relations in materials, based on the fundamental principles of quantum and
statistical mechanics, have gained ground in academic research and industrial
practice. They have been greatly aided by an unprecedented growth in computer
power, but also by new, efficient theoretical and computational methods and
algorithms. The broad spectra of length and time scales governing structure and
dynamics in real-life materials have demanded the advancement of multiscale
modeling strategies, involving more than one levels of representation, to bridge
atomistic constitution and interactions with macroscopic properties.

In this talk we will discuss examples of molecular modelling of polymeric and
nanostructured materials, addressing questions such as: How can we push the
frontiers of predictability by appropriate design of multiscale theoretical and
simulation approaches? Can computational high-throughput screening guide
experimental efforts towards the development of new materials? What is the impact
of materials modelling in industrial environments?



