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ABSTRACT

Carbon nanotubes (CNTs) have been intensively investigated since they have been considered as
building blocks of nanoscience and nanotechnology. Theoretical and computational studies on CNTs have
revealed their physical and chemical properties and helped researchers build various experimental devices
to study them in depth. However, there have been only few systematic studies on detailed changes in
electronic structures of CNTs due to geometrical structure modifications. In this regard, it is necessary to
perform systematic investigations of the modifications in electronic structures of CNTSs, as their
geometrical configurations are altered, using the first-principles density functional theory. In other words,
it is essential to determine the true equilibrium structure of CNTs. We are going to construct different
atomic configurations of each nanotube by maintaining the original symmetries, but changing all the other
bonding types one by one. Furthermore, as for CNTs, for example, the way the graphene sheet is wrapped
is represented by a pair of indices (n,m) and electronic structures of CNTs vary depending on different
indices. Therefore, we plan to study and discuss all the significant couplings between electronic and

geometric structures in CNTSs.
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ZE)Y TdB) [do(R) | Et (V)
(55 | 241 [147[1425] 070
EDISON | 246 [ 1450 [ 1440 | 0
251 | 1.460 | 1.456 | 0.68
241 | 1.426 | 1.404 | 0.22
(55) | 246 | 1430 | 1.422| O
251 | 1.430 | 1.440 | 0.26
241 | 1.426 | 1.408 | 0.27
(6,6) | 246 | 1.430 | 1.423| 0O
251 | 1.428 | 1.441 | 0.29
241 | 1.426 | 1.402 | 0.34
(7,7) | 246 | 1427 | 1420 O
251 | 1.426 | 1.440 | 0.33
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