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Molecular Dynamics of Nucleation of SWNT from a Metal Cluster on a Substrate
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Nucleation process of single-walled carbon nanotubes (SWNTs) from a transition metal cluster on a
substrate is studied using classical molecular dynamics (MD) simulation. For describing the effect of the
substrate, averaged one-dimensional Lennard-Jones potential is employed between the metal cluster and
the bottom boundary of the simulation cell. The parameters of the 1D L-J potential describe the different
phase of wettability. Aggregation process of carbon atoms from Nijgs, Niyse and Nisyy clusters on a
substrate are compared. Moreover, wettability of the Ni cluster and the Ni-Carbide cluster is compared by

MD simulation of annealing process on a substrate.
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(b) Potential energy per metal atom of the cluster.

Fig. 1 Anneal of metal cluster on a substrate.
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Fig. 2 Initial condition of aggregation process of carbon atoms.
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Fig. 3 Snapshots of aggregation process of carbon atoms in the
metal cluster on the substrate.
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Fig. 4 Top view of Ni,s¢ cluster after 40 ns calculation.
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Fig. 5 Dissolution of carbon atoms into metal cluster.



