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The Vision of ML-OF-DFT

• Orbital Free Density Functional Theory
(OF-DFT) promises nearly linear scaling
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• Retaining as much of physics as possible

• Natural inclusion of environment effects

• Enabling quantum mechanical simulations rather than
circumventing them like ML interatomic potentials

KS-DFT Accuracy at OF-DFT Speed

ML-OF-DFT Workflow
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Analytical Nuclear Gradients

Pulay-like Terms

basis function dependence

Hellmann-Feynman-Terms

explicit dependence on RA
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Read More About Our

Alternative Ansatz:

Surrogate Functionals

Training Data
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Application: Geometry Optimization

0.0

0.2

0.4

0.6

0.8

iR
M

SD
 [Å

]

crest threshold

Converged
Median (conv.) = 0.139 Å

280 300 320 340 360 380 400 420 440
Molecular weight [Da]

0

1

2

3

4

|
E|

 [m
Ha

]

chemical accuracy

Converged
Median (conv.)

References
R. Remme, T. Kaczun et al. J. Am. Chem. Soc., (2025), 147, 32, 28851-28859.

Zhang, H., Liu, S., You, J. et al. Nat Comput Sci, (2024), 4, 210–223

P. Pulay. Mol. Phys., (1969), 17, 2, 197–204

Acknowledgements


