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Understanding the confinement of fast ions (FI) is fundamental for the successful operation

of ITER and the development of fusion power plants. Spherical tokamaks make it possible to

test confinement and operational regimes in ITER-like scenarios in the presence of energetic

particle modes and Alfvén instabilities. Dedicated experiments were carried out in the Mega

Amperical Spherical Tokamak (MAST) to study the redistribution and loss of NBI FIs due to

their interaction with Energetic Particle Modes (EPMs) which were modelled using a combi-

nation of an “ad-hoc” time-dependent anomalous fast ion diffusion (AFID) and the “fish-bone”

(FB) model in TRANSP/NUBEAM [1]. The main limitation of this approach was the lack of a

physical justification for the chosen values of the AFID coefficient and for the selected energy

and pitch regions in which the FI distribution was suppressed. In addition, the FI distribution

implied by the AFID/FB model was not found to be simultaneously consistent with both FIDA

and neutron camera observations. In this work, the experimental observations are modelled us-

ing the so-called “kick model” [2] where FI transport emerges from Monte Carlo simulations of

test particle trajectories in the presence of perturbations of the plasma equilibrium with which

the FI resonate. The perturbation eigenfunctions are estimated using a combination of i) simple

analytical expressions for the internal plasma displacement and ii) information on electron den-

sity fluctuations derived from soft X-ray measurements. The spatial profile of the perturbation

is assumed time independent and its amplitude is proportional to the root mean square value

of the magnetic field perturbation at the edge measured by Mirnov coils. Good agreement be-

tween observed and predicted global neutron rates was achieved. FI distributions and non-flux

averaged neutron emissivity profiles were calculated at selected times using both the AFID and

“kick” models. Before the EPM burst, the spatial FI distributions computed using the AFID

and “kick” model approach are rather similar. The two, however, differ significantly in the post

EPM burst phase. Possible explanations for this difference are discussed.
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