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Abstract

Modeling the crucial aspects of the growth of particles in nonthermal plasmas (NTPs) is
essential in tailoring their synthesis for specific applications. However, capturing the transition
from gas to solid phase, which occurs at the lower end of the nanoscale, is challenging, especially
in the non-equilibrium setting of NTPs. In this work, using silane nanoparticle (NP) collision
efficiency as a test case, we analyze the unique challenges presented when performing molecular
dynamics (MD) simulations under these conditions. While MD simulations provide a wealth of
information that can be used to generate detailed models or estimate essential quantities, they
come at a high computational cost. We tested different machine-learning models to mitigate this
issue and build an efficient surrogate for more detailed simulations. While these models are
successful, they are limited in generalizability, which prompted us to investigate the possibility
of generating a more general way to describe these molecules. The resulting method to generate
universal descriptors builds the foundation for transferring information between different
systems toward a flexible model that can be applied to various compounds and conditions.



