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Abstract

Designing and synthesizing materials with desired functional properties is a key challenge. With the recent
advances in machine learning, the ability to perform automated experiments and high-performance
simulations, new tools have emerged that allow for the acceleration of the materials discovery process. In
this talk, first | will discuss how we have used machine learning models to not only predict good
thermoelectric materials from existing databases (e.g. Materials Project), but also tune the machine
learning models to predict previously unseen new compounds. Following this, | will talk about our results
on the generation of materials databases, both computationally and experimentally. With a focus on
electronic materials, Density Functional Theory, followed by high-throughput charge scattering time
calculations allow us to calculate the electron mobility, Seebeck coefficient and electrical conductivity of a
large number of inorganic compounds. This is a high fidelity database that can be utilized by machine
learning in the future. In terms of high-throughput experiments, | will share our progress on the flow-based
synthesis, dropcast thin film formation and optical/electrical characterization tool, which allows for collection
of labeled datapoints for inorganic-organic hybrid materials — here we navigate a complex parameter space
by using Bayesian optimization.
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