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Transport of Energetic Ions Due to Interaction With 
Microturbulence in DIII-D,* D.C. Pace, W.W. Heidbrink, Z. Lin, 
W. Zhang, UCI, G.R. McKee, U. Wisc., M. Murakami, J.M. Park, 
ORNL, C.C. Petty, M.A. Van Zeeland, GA — Cross-field diffusion of 
energetic ions due to microturbulence is observed during neutral 
beam injection in the DIII-D tokamak. The energetic ion energy 
spectrum and radial density profile are measured with fast-ion D , 
neutron detection, and motional Stark effect systems. DIII-D 
discharges study the range 5 < E/Te < 20, where E is the energy of the 
energetic ions injected by neutral beams and Te is the electron 
temperature, in order to test theoretical results [1] that show energetic 
ion diffusion increasing as this ratio decreases. The parameter space is 
relevant to energetic ions in present tokamaks and helium ash in 
ITER.  Density fluctuations related to the microturbulence are 
measured with beam emission spectroscopy and are consistent with 
ion-temperature gradient and trapped electron modes. Progress on 
simulating this phenomenon with the gyrokinetic codes GYRO and 
GTC will be presented. 

[1] W. Zhang, at al., Phys. Rev. Lett. 101 (2009) 095001. 

*Work supported by the US DOE under SC-G903402, DE-FG02-
89ER53296, DE-AC05-00OR22725, and DE-FC02-04ER54698. 
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