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➢ Resonance Condition in EP Velocity Space:

• The high velocity EPs in the core region that have sufficiently 

large orbit width can interact with the n/m=2/4 GAE (Fig.1a)

through toroidicity-induced resonance (Fig.1b).

• The low velocity EPs have lower orbit width (Fig.2a). They 

can interact with n/m=2/4 GAE through toroidicity, helicity

and bumpy-induced resonances (See Fig.2b).

➢ EP Transport by the n/m=2/4 GAE:

→ If the high velocity EPs have a high distribution function, 

the core EP transport can result in a hollow EP spatial profile.

• Fig. 1a shows Poincaré plots of the high velocity resonant EP 

orbit demonstrating the radial transport by the n/m=2/4 GAE 

in the nonlinear phase.

• The global Alfvén eigenmode (GAE) destabilized by energetic 

particles (EPs) in Heliotron J was investigated with a hybrid 

simulation code MEGA1. The EPs transport, the resonance 

interactions, and their dependencies on the equilibrium 

distribution function were clarified.  
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