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Abstract 

In future fusion reactors, the loss of highly energetic ions from the plasma may 

cause severe damage to the reactors first wall and plasma facing components. 

Thus, the understanding of the mechanisms leading to energetic ion transport 

and losses is of critical importance. Toroidal Alfvén eigenmodes (TAE) are known 

for its capability to interact with energetic ions and transport them radially. TAE 

may exist either in the plasma core or in the outer region of the plasma. We show 

that when the core-localized TAE have the same frequencies and toroidal mode 

numbers than the outer TAE, a “channeling effect” exists, with core-localized TAE 

transporting energetic ions from the plasma core to outer regions of the plasma 

and the outer TAE kicking these ions out of the plasma. Thus, when these 

conditions are verified, the combined effect of modes at different locations cause 

enhanced losses. On the other hand, when these conditions are not verified, no 

enhanced losses are expected even if core-localized and outer TAE are both 

simultaneously present in the plasma. We present experimental evidences from 

the JET tokamak showing that enhanced losses are observed only when the 

mentioned conditions are verified. In addition, since the frequencies of TAE 

depend on the q-profile and on the mass density profile, it is shown that these 

profiles may be tailored in order to reduce the number of losses.  


