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The main topic of the paper is the 6f simulation of the bootstrap current in the

presence of an island, which is of interest for the physics of Neoclassical Tearing Modes

(NTMs). A usual assumption in the theoretical investigations of NTMs is that the

bootstrap current is zero inside the island. However, when the island size W is small

compared to the width of the orbits of trapped particles Wb, the bananas coming from

outside the island could overlap the island region and provide a non-vanishing current

also inside it. Also in the case of a larger island the precession of trapped particles could

play a role in restoring the toroidal symmetry and hence stabilizing the mode. In both

cases, the effect is more significant for the ions than for the electrons.

These effects are studied by means of Monte Carlo 6f simulations. The numerical

code follows the motion of the ions in full toroidal geometry in the presence of a per-

turbed magnetic equilibrium. Collisions are treated with the Monte Carlo technique and

implemented such that the (parallel) momentum is conserved. ITER and ASDEX Up-

grade parameters have been employed in the calculations. It is found that the fraction

of the (ion) bootstrap current inside the island increases as the island width decreases,

and no loss is observed when the ratio Wb/W approaches unity. This means that i the

early phase of a NTM at ASDEX Upgrade the ion drive is absent. The case of ITER is

also discussed.

The same numerical scheme (for an unperturbed equilibrium) is also applied to the

simulation of neoclassical transport near the tokamak axis, where the usual thin-orbit

theory does not apply. The results of the simulations are in disagreement with three

recent wide-orbit theories for the banana and the plateau regime.
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