Modelling Defect Energy Surfaces with DFT and
Machine Learning

First-principles simulations of atomic and electronic structure in solids offer a
powerful route to predict and understand material properties.’? This is particularly
relevant in the case of point defects which dramatically affect material properties
yet present many challenges for experimental characterisation.

Recentyears have seen renewed appreciation for the potential complexity of defect
energy surfaces in solids, and the significant impact that metastabilities can have on
predicted and observed behaviour.3 | will discuss my collaborative efforts in these
areas, including the development of global optimisation strategies,®’ case studies
where defect metastabilities are crucial to macroscopic properties (such as charge
compensation and carrier recombination), ' and remaining challenges in this
area. Lastly, | will discuss recent work on extending these approaches using
machine-learning foundation models,''* demonstrating exciting potential for
these methods in the field of defect modelling, but with important caveats
regarding their accuracy and reliability at present.
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