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Neutral beams based on positive ion source technology are a key component of 

contemporary fusion research. An accurate assessment of the injected beam energy spectrum 

is important for determining the actual plasma heating and momentum input as well as proper 

interpretation of beam-based diagnostics. On DIII-D, the main ion charge-exchange 

spectroscopy system [1] is used to extract well-resolved intensity ratios of the Doppler-shifted 

D-alpha emission from the full, half, and third energy beam components for a variety of beam 

operational parameters and fill gases. In conjunction with accurate collisional-radiative 

modeling, these measurements indicate the assumed species mix and power fractions can vary 

significantly with time, injection voltage, and other source conditions and should be regularly 

monitored and updated for the most accurate interpretation of plasma performance from codes 

such as TRANSP [2] and FIDASYM [3].  
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