Modeling Gas-Assisted Etching of MoS, and WS, with Machine-Learned Interatomic Potentials
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Background & motivation Model improvement on system Progressive etching simulation @ 900K

MoS,1H, 432 atoms (3.8 x 3.8 nm), 1.4 ns

: Aligned Energy MAE Force MAE Force RMSE
Material Model (meV/atom) (meV/A) (meV/A)
MoS, | Baseline MACE-MH-1 66.0 398.9 695.4 P o a & o8kt sl
MoS, | Fine-tuned MACE-MH-1 3.7 46.3 71.6 AL ) O DD OB ;,,;5,,. ). “‘.'%ﬁ.
WS, | Baseline MACE-MH-1 154.3 089.1 1029.8 a) Fluorination by F atoms b) SF; forms and desorbs
WS, | Fine-tuned MACE-MH-1 8.7 57.1 88.1 with directed velocity (0.256 (0.265 ns)
ns)
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Future Outlook: Comparing MoS, and WS,
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* Use matched MLIP ensembles to compare removal
pathways, relative event rates, and pore growth in MoS,

and WS,

Fine-Tune e M WS, * Connect these trends to completed DFT/CI-NEB energy
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