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INTERATOMIC POTENTIALS

Atomic Cluster Expansion (ACE)'

modern and precise ML potential
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DETECTING INTERESTING ATOMS

centro-symmetry parameter* (CSP)

slow change of CSP
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prevents detection of thermal fluctuations
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FORCES IN (100) COPPER
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ENERGY CONSERVATION

= one cannot calculate VA calculate energy difference compared to

= potential is conservative for constant { s} constant {\«} case
rescale velocities of random local atoms

= energy & momentum conservation

all rescaled atoms
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NANOINDENTATION

30 1 potential
. . —— ACE
» simulated with LAMMPS® 20l —— EAM
= 683 unit cells ~ 1.25 million atoms —— EAM+ACE

10

temperature: 292 K
velocity controlled nanoindentation

u
energy of indenter / eV

= imaginary, spherical, repulsive indenter 0 > 10 15 20
indentation depth / A

>

Structure types
Other

Dislocation type
1/6<112> (Shockley)

1/6<110> (Stair-rod) FCC
1/3<100> (Hirth) P

HC
8Thompson, Aidan P et al. Computer Physics Communications. 2022 ‘ ' JUL'CH
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ADAPTIVE-PRECISION POTENTIALS

left right
SLunrnary ACE calculations interesting atoms

Ei = NEigav + (1- AI)E/',ACE

= detect interesting atoms with CSP
= precise and fast potential

bcec metal: Tungsten

EAM is 200-800 times
faster than ACE
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EAM + ACE FORCES
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DISLOCATIONS
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DYNAMIC LOAD BALANCING

load per domain

= |oad = force calculation time 7,
= one potential: 7, = 75

= EAM+AGE: 7, = nEAVIrBAM | pACE [ACE | CSPCSP

staggered grid

= cut box into layers, cut layer into rows, cut row into cells
= calculate domain boundaries with ALL?

2R. Halver, S. Schulz, and G. Sutmann.
https://gitlab.version.fz-juelich.de/SLMS/loadbalancing/-/releases. 2023.
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UPFITTING EAM WITH ATOMICREX’
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7Stukowski, Alexander et al. Modelling and Simulation in Materials Science and Engineering. 2017.‘
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UPFITTED EAM PROPERTIES
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