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Abstract

As part of an effort to model single-walled graphene carbon nanotubes, a transformation
is first described which maps atom locations originally on a planar sheet to atom
locations on a cylindrical nanotube. The mapping is parametrized by the two components
describing the chiral vector, and thus is valid for generating the atomic locations of
arbitrary chirality nanotubes. Attention is then turned towards quantifying the
dimensions of the unit cell, again parametrized by the chiral vector’s two components.
Taken together, the mapping plus the unit cell dimensions are used to generate unique
atomic locations of arbitrarily long carbon nanotubes.

A second mapping is described which generalizes the commonly used Born Rule to
higher orders. The Born rule is an effective tool for linking bulk material deformations to
atomic displacements, particularly for homogenous deformations. For non-homogenous
deformations, such as those involving non-zero curvature, the standard Born Rule can
inaccurately link the two scales. The higher-order mapping described herein allows non-
homogenous deformations to be mapped down to the atomic scale to an arbitrary degree
of precision.

The two mappings described herein are anticipated to be important developments leading
to accurate deformation modeling of graphene carbon nanotubes of arbitary chirality: the
first mapping will allow for the generation of the initial atomic locations of the
undeformed carbon nanotube, and the second mapping will allow subsequent
deformations of the nanotube to be accurately modeled at the atomic level.



