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The confinement of fast ions in toroidal devices is of great interest for present and future

machines for they have to deliver their energy to the plasma before they thermalize. It has been

studied for magnetic geometries with nested flux surfaces in order to determine whether the ions

produced by NBI remain confined, but quite often the magnetic surfaces experience breakup

leading to the formation of magnetic islands at rational magnetic surfaces. Furthermore, there

is experimental evidence that transport is affected across rational surfaces suggesting that mag-

netic islands have an influence on particle transport. However, not may studies have addressed

the effect of islands on fast ions. Regarding the fast electrons associated with disruptions, we

have done a study determining the influence of magnetic islands on relativistic electron con-

finement [1] using both guiding center (GC) and full orbit (FO) computations. It was found an

important effect occurs when the Larmor radius is of the order of the island width.

Here we study the transport of a population of fast ions in presence of a magnetic island

when collisions with a Maxwellian plasma background are included consisting of electrons and

a single species of ions, which are described by Lorentz scattering [2]. We use GC and FO codes

and compare the results in order to obtain the particle fluxes across the island. The equations of

motion for each case (GC and FO) of a charged particle in a strong magnetic field are solved in

full 3D geometry where the magnetic field is modeled by a simple analytical expression typical

of a medium size tokamak. An MHD perturbation is added to create the islands. An ensemble

of particles is followed when all of them have an initial pitch angle λ .

The flux of ions born at an inner surface that cross the rational surface is computed as function

of time for different particle energies and island widths. Comparing the results from the GC and

FO simulations we obtain the contributions due to finite Larmor radius. This includes resonance

effects when the Larmor radius is of the order of the island width. We analyze cases with static

and rotating island in order to contrast the resulting flux for a locked island and the usual drift

tearing mode. Also, the presence of a radial electric field around the island is included, which

simulates the non-ambipolar transport of particles. As expected, the poloidal electric drift leads

to a reduction of the flux across the island leading to the formation of a transport barrier at the

rational surface.
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