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Density profiles were measured for the light impurities boron and helium in the Alcator C-Mod 
tokamak in deuterium plasmas in H-, L-, and I-modes and in Ohmic discharges. Boron is an 
ambient impurity which results from wall conditioning. Helium-3 is used as a minority ion for 
ICRF, and its concentration is empirically adjusted to produce ion heating, electron heating, or 
plasma flow. Because the local minority concentration is subject to transport effects, transport 
phenomena may play a role in ICRF that was previously unexpected. The profiles of both boron 
and helium light impurities in Alcator C-Mod display a full range of phenomena from hollow to 
flat to peaked. The light impurity concentrations in these experiments encompass trace and non-
trace scenarios. The primary goal of this work is to understand the turbulence drives for light 
impurity transport in Alcator C-Mod. Our analysis of turbulent transport is based on using the 
GENE code. The analysis takes the form of inputting spatial profiles for the impurity, the 
electron density, and the temperature, and then varying the profiles in a well-defined way and 
within uncertainties to obtain the best possible fit of gyrokinetic fluxes to certain empirical fluxes. 
These empirical fluxes include zero particle fluxes to reflect the steady state plasma and thermal 
fluxes which are derived from the full plasma profiles using TRANSP. A high degree of match 
between simulated fluxes and empirical fluxes would lead to the conclusion that GENE has 
accurately modeled the impurity turbulence drives, and that the turbulence drives could be taken 
to be reliably identified. Some early work indicated that thermodiffusive and curvature drives 
were active, and that encouraged us to pursue this work with a wider range of confinement 
modes, improved profile analysis, improved evaluation of the empirical thermal flux, and 
improved means for comparison between experiment and simulation. 
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