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Fast ions that are expelled to the plasma edge produce bursts of Doppler-shifted fast-ion Dα 

(FIDA) light when they charge exchange with edge neutrals. Presently, active FIDA 

diagnostics use injected neutrals to diagnose confined fast ions but passive FIDA 

measurements could diagnose losses or provide information on the edge neutral density. In 

principle, Doppler-shifted helium light could diagnose alpha losses in ITER. In a 

quantitative test of the technique, a modulated beam in the DIII-D tokamak provides a 

known source of prompt fast ion loss. The toroidal location of the prompt losses is varied 

by using different neutral beam sources and by varying the plasma current, as in earlier 

measurements [1-3] with foil and scintillator-based detectors. The FIDA spectrum is 

measured using fiber optic views that intersect the confined plasma while passing through 

the scrape-off layer (providing spatial resolution on the order of a few cm), but do not view 

the modulated beams. The FIDA signal magnitude peaks at the expected value of plasma 

current and the spectrum agrees qualitatively with expectations. The data are compared to 

predictions from a new passive FIDA simulation code that is based on our active FIDA 

simulation code. In addition to the prompt loss measurements, two-dimensional images of 

passive FIDA light are observed during MHD instabilities. 
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