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One of the most serious challenges faced by the fusion community at present is addressing the material
related issues in the next generation of fusion experiments. The discussion on the role of dust in
magnetic fusion devices started long time ago, but it is still not clear what is the impact of dust on the
edge plasma parameters and plasma contamination by impurities [1]. More recently, several studies
have clearly indicated the occurrence of transient impurity events in plasma discharges following a
disruption [2]. These events result in intense radiation spikes in the JET plasma discharges that can be
explained by a possible injection of tungsten (W) ions as an outcome of full ablation of W dust particles.
Consequently, the problem of dust production, mobilization and interaction both with the plasma and
the vessel plasma-facing components is of great importance, and requires the development of accurate
numerical tools. In this frame, dedicated tools for the calculation of dust trajectories are useful for
predicting the transport and dynamics of dust grains in tokamaks. The present work describes the
physical and numerical models implemented in a recently developed dust dynamics code SOLPDUST.
The new code is robust, flexible, and computationally inexpensive, which includes the essential physics
of modeling the trajectories of dust grains in realistic tokamak plasma environments (see Figure 1). It
implements several high-level algorithms for the computation of dust orbits, dust charging, inter-
collisions and breakup, dust collisions with micro-turbulence, and dust-chamber wall interactions.
Several approaches for modeling dust micro-turbulence collisions and for reconstructing dust trajectory
from mean plasma backgrounds are also presented. The main features of the present and previous dust
transport codes, such as DUSTT [3], DTOKS [4], DUSTTRACK [5], MIGRAINe [6] are outlined and
compared. Finally, representative results are shown from comparisons of the numerical predictions of
the new code with the aforementioned codes in selected examples.

Figure 1: Representative trajectories of
carbon dust predicted by using the new
dust transport code.
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