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Resume 

There are various carbon nanoparticles (nCs) found in space and on space objects. The project team 
plans to use quantum-chemical computational methods based on molecular dynamics. A key tool will be 
density functional theory (DFT) in the generalized gradient approximation (GGA) as well as under hybrid 
functionals implemented in the CP2K/Quickstep package. Our research in the framework of the 
proposed project will be focused on the initial stages of carbon nanoparticle synthesis, starting from the 
interaction of single carbon atoms. In the first stage of the project, the interactions of single atoms as 
well as systems containing both single carbon atoms and up to 3-4 carbon atoms in sp2 or sp3 
hybridization will be simulated. The goal of these tasks is the simulation in dynamics of the initial phases 
of the synthesis of 2D/3D carbon nanoparticles, which will provide details of the formation mechanisms 
of the carbon and hydrocarbon atomic ensembles that could be the precursors of the nCs present in 
space: as hydrogenated amorphous carbon and interstellar dust. The obtained result of these studies 
will give an indication of what stable allotropic forms of carbon will be synthesized in the initial stages of 
interaction. In the next step, the growth of 2D/3D nC from sp2 or sp3 hybridized carbon will be simulated 
using defect graphene sheets and 2D/3D particles with mixed sp2 or sp3 hybridization with single atoms 
and/or C clusters as model particles. - atoms and/or small hydrocarbon molecules. Ethane or acetylene 
radicals (ethene or acetylene with reduced hydrogen content) will be used as a small hydrocarbon 
molecule. The obtained result of these tasks will provide information about the reaction pathways 
between 2D/3D carbon nanoparticles of defective graphene/diamond-like carbon and small 
carbon/hydrocarbon molecules - a main question for the COST action CA 21126. 


