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Abstract 
Developing materials with reduced drag forces are crucial for many applications, from 

aerospace technologies to transportation industry. The accurate description of gas-surface 

interactions plays a pivotal role in this endeavor. Molecular dynamics simulations offer a 

powerful tool for understanding gas-surface interactions. By comparing molecular dynamics 

with gas beam experiments, it is possible to validate theoretical models for the gas-surface 

interaction. In this work, we employ molecular dynamics simulations with neural-network 

potential[1] trained on ab initio simulations to study molecular nitrogen impinging on 

multilayered graphene at different incident angles. Our results using neural network 

potentials display better agreement with available beam scattering experiments when 

comparison with classical force fields[2]. Furthermore, we calculate accommodation 

coefficients, quantifying energy and momentum transfer between gas molecules and 

surfaces, that play a crucial role in the study of drag[3]. 
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Figure 1: A) Schematic representation of nitrogen gas scattering on graphite. B) Angular distribution 

of scattering angles for experiments (•), classical force fields reaxFF (•) and AIREBO (•) [2] and LATTE 

neural-network potential (•) [1]. 


