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Ab initio molecular dynamics (AIMD) based on density functional theory (DFT) has

o

obvious advantages in accurately describing the energy, force and dynamic processes of the
system, but is time-intensive. In contrast, traditional empirical potential calculations are faster
but less accurate than those of AIMD. The advent of deep neural networks for machine
learning enables a combination of computational efficiency and precision. We carry out AIMD
simulations via VASP software with 13 crystalline and two liquid structures under different
temperatures. Deep potential, smooth edition (DeepPot-SE) is used to train the carbon
potential, which is implemented in the DeePMD-kit package. This machine learning potential
has strong expandability and can be used to explore Ceo and carbon nanotube structures to be
used as a precursor in formatting paracrystalline diamonds in high-pressure high-temperature
conditions (HPHT). Our results indicated that the computational efficiency has been improved
by an order of magnitude compared with the GAP20 potential. These findings present
significant progress in the application of carbon machine learning potentials.
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