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In this work, we present simulations of neutral beam injected fast ion orbits to inform place-

ment of novel in-wall tile fast ion loss detectors. Prototypes of these energy resolving detec-

tors [1] are presently being developed for Wendelstein 7-X (W7-X), with future plans to install

an array of them.

The neutral beam deposition and subsequent slowing down of the fast particles up to the last

closed flux surface (LCFS) is simulated with BEAMS3D [2] with gyro-orbit approximation.

Markers exiting the LCFS are then taken into a full-orbit ASCOT [3] simulation, resulting

in a detailed wall load pattern. Between the two codes, the marker count can be increased to

improve statistics on the wall tiles. From the wall load patterns, possible detector positions can

be determined which promise to give an indicative signal of the fast ion loss magnitude. In this

setting, the standard (EIM), high mirror (KJM) and high iota (FTM) magnetic configurations

of W7-X are considered with realistic profiles. The signal generated by impinging particles of

specific energies is then compared for the wall tiles of interest using a synthetic diagnostic.

This procedure also helps to locate possibly critical heat fluxes to the wall and to understand

the accuracy of the predictive capability of simulation codes. With the optimal placement of the

detector array, experimental validation of the optimized fast ion confinement in W7-X could be

obtained in future campaigns.
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