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Using liquid metals (LM) it is possible to create plasma-facing components (PFC) with self-

healing properties very advantageous for the tokamak conditions. Many shortcomings of the 

solid PFCs can be avoided in this case. Determination of the LM target heat load in the 

tokamak conditions requires taking into account a vapor shielding effect potentially reducing 

the target heat flux due to the interaction of background plasma with the evaporated material. 

In this work, we present a new 0D model of shielding, which includes an extensive 

set of processes involved [1]. Singly ionized species of the background plasma and 

evaporated material are considered. We take into account the elastic collisions between all the 

participating particles, volumetric ionization and recombination, radiation, and plasma-

surface interaction processes. The surface temperature is governed by the 1D thermal 

conductivity equation. 

The model is applied to the Magnum-PSI experiments on He plasma irradiation of 

liquid Li targets [2]. In those experiments, the target surface temperature has been determined 

using an infrared camera allowing for estimation of the vapour shielding effects. We have 

applied our model for simulations of those experiments. The results of the calculations 

reproduce the observed temperature values well. 

Vapor shielding is often described by a redeposition factor and effective shielding 

energy.  The energy values obtained in our work coincide with earlier results by other authors. 

However, we observe much lower redeposition than that reported in other works. We notice 

that the redeposition factor strongly depends on the electron temperature in the cloud, which 

is lower than the background plasma temperature. This temperature reduction is often 

underestimated. Thus, the redeposition efficiency is not a universal quantity but can vary in 

quite a broad range depending on the plasma parameters and installation geometry.  
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