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Establishment of Principles for Machine-Learning Assisted Analysis of Plasma
Surface Reactions

Hamaguchi, Satoshi
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The goal of this research is to develop a methodology to predict so far
unknown plasma-material interaction characteristics for a material exposed to a plasma by applying
machine learning to a large amount of data of known plasma-material interactions. In this study, we
built a system to predict etching rates/sputtering yields of various materials subject to the
bombardment of energetic ions of various species, using non-parametric regressions such as Gaussian
Process Regression of past experimental data. We also analyzed importance of specific descriptors
for the prediction system by evaluating the correlations among descriptors as well as those of
descriptors with the objective variable (i.e., etching rate). The results indicates the underlying
physical mechanisms that dominate the etching phenomena.
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