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Edge localized modes (ELMs) are inherent to a transport barrier at the tokamak plasma edge. While there
have been extensive theoretical as well as simulational studies on the ELM characteristics, there are relatively
few studies on the effects of ELMs on fast-ion transport [1]. Here, by employing the nonlinear gyrokinetic
theory, we develop a theoretical analysis of the fast-ion transport induced by ELMs, including the effects such
as finite Larmor radius, finite drift orbit width, realistic magnetic field geometry, and magnetically trapping
of particles. The derived transport equation allows a detailed discussion for the relative importance of various
contributions. In particular, it demonstrates the transport scaling of fast-ions by ELMs, and further clarifies
the energy and pitch angle dependence of the radial diffusivity. The findings provide a plausible explanation
for the experimental observations [1, 2, 3].
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