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Chirality control of carbon nanotubes due to magnetic fields
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Single-walled carbon nanotubes (SWCNTs) show various electrical properties,
depending on their chiral structure. Therefore, chirality control of SWCNTs should be necessary for their
application. In this study, we investigated magnetic field effects on structures of SWCNTs at various
synthetic conditions, using the chemical vapor deposition and liquid decomposition methods under a
superconducting magnet. Diameters, chiral indexes, and crystallinity of SWCNTs prepared by CVD and LD
methods of ethanol at 1073 K were examined with Raman spectroscopy. Over 4 T magnetic field effects were
detected; i.e., appearance of the 230 cm-1 Raman band. Diameter of SWCNTs prepared at 10 T tended to
decrease and metallic SWCNTs grew more preferentially than semiconducting one. The distributions of
diameter and crystallinity of SWCNTs were narrowed by magnetic fields. Using a small amount of catalyst
or poor condition for growth of SWCNTs such magnetic field effects on SWCNTs were enhanced very much.
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