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Application of large machine learning models, in particular large language models, is 

transforming the global economy.  Likewise the natural sciences have also benefited from these 

new developments, with generative models such as MatterGen or Gnome transforming how we 

discover new materials. This talk will focus on Skala, a recently published machine-learned 

exchange correlation (XC) functional for density functional theory (DFT) constructed using deep 

learning.  We show that XC functionals can be learned from more accurate quantum chemical 

data, such as Couple Cluster and Quantum Monte Carlo. Skala represents a major advancement 

in the field of density functional theory by achieving accuracy competitive with (or better than) 

the best-performing hybrid functionals, at the much lower computational cost of semi-local DFT.  

More importantly Skala demonstrates the possibility of constructing more accurate and faster 

DFT methods by scaling up training data.
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