“Modeling the Structure
and Properties of Soft
Materials”

Wednesday

October 4, 2017

3:00 pm

Wu and Chen Auditorium
Levine Hall

Jonathan Whitmer

Assistant Professor
Chemical and Biomolecular Engineering
University of Notre Dame

Abstract

Soft Materials, encompassing (but not limited to) polymers, colloids, and liquid crystals are fascinating systems
where molecular interactions often conspire to create new phases and emergent properties. Free energies
provide essential information about the properties and structure of these materials, but calculations can be
challenging, as the systems can be complex, and useful analytical expressions may not be present.
Computations may elucidate these features, but can be challenging, particularly if the associated landscape
exhibits large, rapidly varying features and many competing metastable minima. In this seminar, | will discuss
my group's work in developing a set of molecular simulation techniques, which are useful for extracting phase
behavior and material properties. In particular, | will discuss a powerful new algorithm we have developed which
enables fast, on-the-fly free energy computations, and how we have applied molecular simulation techniques to
the study of liquid crystalline materials and weak polyelectrolyte systems.
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Professor Whitmer's work specializes in the use of molecular simulations, particularly coarse graining and free
energy mapping techniques, to compute phase behavior and material properties of a diverse array of soft
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Simulations), which augments standard molecular dynamics simulations with free energy and reactive path
calculations.
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