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Electronic Structure Problem

Non-relativistic Schrodinger equation Molecular and materials properties

A

H(r,R)¥(r,R) = F¥(r,R)

H(r;R) = To(r) + Vee(r) + Vei(r; R) + Vis(R)

N. o
Ne Ne 4
Vee(i)2225|r —r;|
iog# Y
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Density Functional Theory
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K. Burke, ,The ABC of DFT*.
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State of the art in combining electronic structure theory with machine learning
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Materials Learning Algorithms
Spatially resolved neural-network model for the local density of states

Neighborhood
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Interpolation across the number of atoms

Network training:
256 atom calculations

Network inference:
131072 atoms
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Interpolation across the number of atoms

Example: Stacking fault

Introduce a stacking fault into a slab of

Beryllium (change local crystal structure
from hcp to fcc).

Predict the electronic structure for this
system that contains 131,072 atom:s.

—e— Without stacking fault
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MALA USP:

Development goals
Scalability

Conventional
DFT
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