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Behavior of lattice defects in curved low-dimensional materials based on the
analysis of the structure of carbon nanotubes
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The analysis of the structure of carbon nanotubes (CNTs) at atomic level has
been carried out to study the behavior of lattice defects in curved low-dimensional materials. The
energy landscape over configurational change of defects in CNT is built using the Peierls-Nabarro
dislocation model. Based on the theoretical model, the configurational energy is estimated by
relative displacement. The equilibrium configurations are obtained using the conjugate-gradient
method, and the saddle point on the minimum-energy path, is estimated using the nudged elastic-band
method. The total energy does not only depend on the mean value of the relative displacement, but
also on the complexity of the configurations of the defects. The results provide fundamental
information related to the stability of the thermal activation of defects in CNT. The theoretical
results will give us useful information for designing the configuration of the defect structure.
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