Use of foundation model for defects in BCC metals
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Introduction

Recent advancement of machine Ilearning force fields allowed the

development of universal models capable of describing large number of MATERIALS PROJECT

elements and chemical environments. Here we test a novel model MACE- MPEr Elerment Counte
MPO [1] which is based on MACE architecture [2] and is trained on a public B BED o

database of 150k inorganic structure types (1.5M configurations in total)

composed of 89 elements [3]. We look at properties of point and extended Ti | v [ cr[Mn|Fe|co| Ni[cu|zn|Ga|Ge|As|se

defects in three BCC metals: W, Mo, Nb. For the case of W we demonstrate Emmmmmmmmmm
mmmmnmmm.mm

how the model can be used as a “foundation model” allowing for further fine
tuning for a given application.

The MP dataset includes 7 elemental tungsten, 7 elemental molybdenum, Emmmmmmmmﬂlm
and 4 elemental niobium structures. They are all crystalline without any Ac|Th|Pa| U [np|PultUY:TR
defects.
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Out of the box performance
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*MACE-MPA-0 correctly predicts compact easy core to be the most stable for screw dislocations in all three metals.

BCC/FCC energy vs volume Stacking faults Edge <100>{001} dislocation
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*Details of the calculation methods and sources of reference ab initio data can be found in [1], section A.13: Point and extended defects in BCC metals.

Fine-tuning for W

Fine-tuning data Point defects Screw 1/2<111>{110}dislocation
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Conclusions
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