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Simulation of erosion of the tungsten wall by impurities
in the divertor plasma”
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Abstract

Divertor is a component that directly contacts the plasma in tokamak. To ensure the lifetime of the device, it is
necessary to reduce the erosion of the divertor wall by plasma. In this work, a particle-in-cell model is used to study
the influences of plasma temperature and impurity concentration on the erosion of tungsten divertor wall by carbon and
beryllium ions. The steady-state sheath, particle and energy fluxes to the wall, and the energies and angle of the incident
ions can be obtained. Then, these data can be used as the input parameters for the plasma-surface interaction model,
to evaluate the erosion rate of the plate based on the empirical formulas for physical sputtering. It is found that the
erosion by heating plays a negligible role under the plasma condition of this work. Due to the low physical sputtering
threshold energy of tungsten by impurities and the impurity ions accelerated by sheath, the physical sputtering of the
tungsten by the impurities plays a dominant role in the total erosion. In addition, the erosion rate increases with the

increase of plasma temperature and impurity concentration.

Keywords: divertor, plasma surface interaction, particle-in-cell
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