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Machine learning plasma-surface interface for coupling sputtering and transport simulations
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For consistent sputtering and transport simulations, the coupling of the model components has to be established bridging the
intrinsic time and length scales of both plasma and surface. Their direct coupling is infeasible as the scales of the systems
span several orders of magnitudes. As a means of mitigation, a plasma-surface interface based on artificial neural networks
is suggested. A multilayer perceptron network has been trained on data of Ar sputtering an Al-Ti composite target. The
set of input data has been obtained using TRIDYN developed by Moeller and Eckstein [1]. It is demonstrated that the
trained network can be successfully exploited to predict the energy distributions and angular distributions of sputtered and
reflected particles for arbitrary energy distributions of impinging particles. It is finally argued that such machine learning
model interfaces may be generally applied to various coupling problems, e.g., for the direct linkage between the discharge of
an atmospheric plasma jet and an exposed liquid or solid surface.
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