
Energetic particle (EP) physics is a critical component in magnetic confinement fusion 
research. The distinguishing features of the reversed field pinch (RFP), including large 
magnetic shear (tending to add stability) and weak toroidal magnetic field (leading to 
stronger drive), provide a complementary environment to tokamak and stellarator 
configurations for exploring basic and general understanding of EP instabilities. A neutral 
beam injector (NBI) on MST has enabled controlled studies of fast ion dynamics and effects 
in large concentration for the first time in the RFP, including fast ion confinement in 
stochastic and quasi-single helical (QSH) 3D magnetic fields, excitation of beam-driven 
instabilities, and measure of a fast ion beta limit. In MST, beam-injected fast ions (parallel 
to Ip) are nearly classically confined in the stochastic RFP field, but the confinement drops 
sharply during the transition to QSH as neoclassical transport likely begins to dominate. 
Various EP driven instabilities are observed during NBI, including bursty modes with 
fishbone-like temporal dynamics and chirping modes with down-sweeping frequencies. 
The bursty modes are excited at multiple wavenumbers that nonlinearly interact to 
enhance fast-ion transport (measured by neutral particle analysis and fusion neutron flux). 
The measured mode frequencies are close to the computed shear Alfven frequency, a 
feature consistent with continuum modes destabilized by strong drive. The chirping modes 
typically occur just after the m=0, n=1 tearing mode implying the triggering mechanism is 
the fast-ion redistribution induced by the tearing mode. Lastly, while classical modeling 
predicts a core fast ion beta in excess of the local bulk beta and a core fast ion density 25% 
of the local electron density, the realized values are expected to be lower due to the onset 
of EP instabilities. Preliminary measurements of the critical core fast ion density (and ) 
that destabilizes these modes using a collimated neutron detector will be presented. 


