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Theory of pore-edge interactions and resulting patterns in
graphene nanoribbons LIN DU, LIN HU, University of Massachusetts Amherst,
ANDRE MUNIZ, Federal University of Rio Grande do Sul, DIMITRIOS
MAROUDAS, University of Massachusetts Amherst — We report a systematic anal-
ysis of pore-edge interactions in graphene nanoribbons (GNRs) and their outcomes
based on first-principles calculations and atomic-scale simulations according to reli-
able interatomic potentials. Energetic computations reveal strongly attractive inter-
actions when the edge of a nanopore (vacancy cluster) in the GNR and a GNR edge
are in close proximity to each other. We derive functional forms for these interaction
potentials and characterize the effects of pore size and GNR edge type on these inter-
actions. We conduct molecular-dynamics (MD) simulations of nanopore dynamics
at high temperature for nanopores in the vicinity of GNR edges under the thermo-
dynamic driving force for nanopore migration provided by the attractive pore-edge
interactions. We find that pore migration toward the GNR edge is mediated by a
sequence of carbon ring reconstructions, which cause pore coalescence with the GNR
edge. Subsequent morphological evolution of the GNR edge leads to edge pattern
formation, controlled by the pore size and the GNR edge type. We construct the
underlying optimal kinetic pathways through nudged-elastic-band calculations and
characterize the electronic structure of the resulting GNRs with patterned edges.
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