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Atomistic simulations rely on interatomic potentials  they remain orders of magnitude slower than simple  tween the precise ML and the fast potentials for such

providing an efficient representation of atomic ener-  empirical potentials. Often only a small number of  simulations by combining two potentials of different
gies and forces. Modern machine learning (ML) po-  atoms strongly influences the correct outcome of a  accuracy and computational costs to an adaptive-
tentials provide a density-functional theory-like accu-  simulation, while the majority of atoms forms a back-  precision description with an optimum of performance
racy, but are rarely used in large-scale simulations as  ground. An APIP overcomes the performance gap be-  and precision in large complex atomistic systems.

Constant precision potentials

A potential can be either precise or efficient.

Atomistic precision switching
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Load balancing
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SHS communication steps (x,d, \, E, F).

A fast surrogate model (E,-(f)) reproduces the

expensive ML potential (E,-(p)) in the vicinity Efficient A P l P

of a reference environment.

The descriptor d; decides per atom i which | ambda thermostat[l]
model to use.

Load balancing]1]
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UCAACIAC At B tungsten nanoindentation|3]
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