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High-field helicon waves have been applied for the first time in DIII-D to
demonstrate effective RF heating with ~360 kW coupled at 476 MHz. While
this high-frequency RF technique offers promising capabilities for steady-
state operation in future fusion devices, it also raises concerns about
enhanced plasma-material interactions (PMI) near the antenna due to RF
sheath rectification. These interactions can lead to localized material erosion
near antenna and limiter surfaces, potentially affecting plasma performance
and component longevity. To assess impurity generation in these
environments, we use STRIPE—an integrated modeling framework that
combines plasma backgrounds from SOLPS, RF fields from COMSOL,
surface response via RustBCA, and impurity transport using GITR.
Discharge #195196 is analyzed to quantify the spatial distribution of erosion
under realistic edge conditions. Results show that impurity production is
sensitive to sheath potential and local density, with low net erosion
predicted for operational parameters consistent with this discharge. These
simulations reproduce key experimental signatures, including low impurity
radiation levels, and help establish safe operational envelopes that mitigate
PMI during helicon wave injection. The STRIPE framework thus provides
predictive capability for RF-compatible antenna designs and impurity
control strategies in future devices.



