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• Increasing demand of accurate
forces for very large systems: 
Proteins, Twisted Bilayer graphene

• Machine learning models can train
on forces for small pieces and predict 
accurate forces on large systems 
- AGNI (Botu et al. J. Phys. Chem 2017)

• Hang-up: ML models for force require
expensive first principles force 
calculations for training data

Solution: If we can reduce Pulay term, only 
need to train ML density model for forces!

• Configurations sampled from room temperature MD
H2O: 10 molecule clusters, 50 configurations
DNA: 35 atom fragments, 60 structures
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