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Visualization of complex chemical reaction networks in weakly-ionized plasmas
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1. Introduction

Although weakly-ionized plasmas play various roles in industrial material and biochemical processes
with sufficient and stable technological outputs, their scientific principles are being still investigated by
many researchers, partly due to their extreme complexity. In parallel, information technology rapidly grows
in its increasing categories of applicable targets, and a number of concepts and techniques are currently
available for analysis on complicated phenomena that cannot be treated by simple principles. In this report,
we investigate a method of intuitive understandings of complex chemical reactions in weakly-ionized
plasmas, which is based on network analysis and graph theory and followed by our previous reports [1-3].
2. Analytical Methods

We study silane (SiH,) and methane (CH,4) plasmas in which hundreds of chemical reactions take place
among tens of such species as radicals, ions and electrons. We simplify one reaction using directed edges
that start from nodes representing agent species in a given reaction equation and end at those of product
species. Thus, a complex network in the form of a graph is created, as shown in Fig.1, and we can calculate

various centrality indices for each node or species that is in statistical properties of the network.
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C,, distribution in both SiH, and CH,4 networks. These results indicate that this visualization is useful for

display of both macroscopic properties of network and microscopic insights of individual species.
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