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Data-Driven Descriptors for Solid-State Materials Discovery
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Abstract 

Countless technologies are enabled by the development of improved solid-state materials (e.g., layered oxides for Li-ion battery cathodes, nitride semiconductors for light-emitting diodes, and hybrid perovskites for photovoltaics). The transition to an energy portfolio free of fossil fuels demands that the materials used for these applications become cheaper, more efficient, and more sustainably sourced. Quantum chemistry has emerged as a useful tool to computationally prototype new candidate materials before they are tried in the lab. However, the efficient identification of good candidates is made daunting by the broad diversity of chemistries and structures that can be realized in the solid state. This vast design space has motivated the emergence of materials informatics, where computational chemistry and machine learning meet to accelerate the discovery of new materials with emergent properties. No matter the application of interest, materials discovery efforts hinge upon on an essential question — is this candidate material stable? In this talk, I will discuss how we address this question using simple and interpretable models that we call descriptors. Finally, I will show how we are moving beyond the question of stability and towards a new paradigm of predictive materials synthesis. 
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