
Orbit Modeling Techniques to Determine the Origin of  
Fast Ions Detected by Loss Diagnostics 

 
D.C. Pace, D.S. Darrowa, R.K. Fisherb, M. García-Muñozc, W.W. Heidbrink, 

C.M. Muscatello, R.M. Nazikiana, M.A. Van Zeelandb, and Y. Zhu 
 

University of California-Irvine, Irvine, CA, USA 
aPrinceton Plasma Physics Laboratory, Princeton, NJ, USA 

bGeneral Atomics, P.O. Box 85608, San Diego, CA 92186-5608, USA 
cMax-Planck-Institut für Plasmaphysik, Garching, Germany 

 

pacedc@fusion.gat.com 
 

Pitch angles and gyroradii of escaping fast ions in the DIII-D tokamak are measured by the 
fast ion loss detector (FILD). The FILD is a scintillator based detector imaged by a CCD 
camera. The impact position on the scintillator is due to the ion’s pitch and gyroradius. 
Reverse orbit tracing maps these ions to their origin in the plasma. This technique is validated 
by prompt-loss data in discharges with neutral beam sources firing individually. The origin of 
a detected ion is narrowed to the overlap region between the orbit and the beam path. In 
Alfvén eigenmode (AE) transport studies, measurements of AE structure, coupled with the 
trapped/passing boundary for confined ions, demonstrate possible interactions leading to ion 
loss. Work partially supported by US DOE SC-G903402, DE-AC02-09CH11466, and 
DE-FC02-04ER54698. 
 
 
 
 


