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Abstract: The design and discovery of optimal or new materials using computation, machine
learning and other data-driven methodologies offers the promise of a dramatic acceleration of
advances in materials science. This ultimately results in faster "lab-to-market" deployment of
advanced materials for consumer, industrial and defense uses. In this talk, I will detail my work in the
computational and statistical modeling of material systems, and how such models are used in
materials design and discovery, with a strong emphasis on the link between theoretical work and
experiments. On the computational front, I will present my work in the development of a highperformance kinetic Monte Carlo (KMC) code, which elucidated the fundamental mechanisms in GaAs
quantum dot and nanoring formation under Liquid Droplet Epitaxy. On the statistical and machine
learning front, I will describe my work in Optimal Learning, which couples physical models with
Bayesian statistics, regression modeling, and decision theory to design a strategic sequence of
experiments in order to determine design parameters that maximize a material property of interest. I
will highlight my recent collaborations with the Air Force Research Laboratory in applying this
methodology to optimizing carbon nanotube growth within the ARES project, a robot scientist that
autonomously plans, executes and characterizes experiments. Lastly, I will close with future directions
for my research that build upon these projects.
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