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Motivation W-N

* Divertor component will be subject to high fluxes of mixed ion * 75 eV N implantation into (100) W surface at 1000 K
species including hydrogen, helium, beryllium, and nitrogen * Nitrogen remains near surface and forms a ~2 nm mixed layer
* Hydrogen retention in reactor components is a concern * tSNE analysis indicates shift in descriptors between 0 ns and 30 ns
* Experiments have shown that implantation of other plasma to more closely align with W-N structures in the training data
species in the divertor greatly affects H retention? - _ tSNE — 0 ns tSNE — 30 ns
N Implantation 0 ——

* Critical to understand how these mixed materials layers form
and their effect on hydrogen diffusion, trapping, and retention
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* Requires temperatures higher than 600 K

Polycrystalline W
~16 million atoms 4

GB vs. Bulk H Concentration ® Grain boundaries remain a

Conclusions

o EE, strong trapping site even
T CEw] compared to platelets * Development of SNAP ML-IAPs for W, Be, H, and N
E’“ ; * Higher concentrations of H * SNAP predicts formation of H platelets after implantation
] found at GB compared to * N implantation results in a mixed materials layer that has
\/ / G e bulk structural similarities to tungsten nitrides
R ITE I B o ; e Similar observations at  W-Be intermetallics at the surface result in higher H
/\/\ S Tmew) higher H concentrations retention particularly for WBe,,
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