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NMR and bulk measurement of the intrinsic physical properties of highly-purified
single-wall carbon nanotubes
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We prepared highly-purified single-wall carbon nanotube (SWCNT) sample by density
gradient ultracentrifugation and gel chromatography. We found that semiconducting SWCNT sample exhibits a
large Seebeck coefficient that is comparable to the commercial thermoelectric material Bi2Te3. We
observed from SQUID measurements that the temperature, diameter, and metallicity dependence of the
magnetic susceptibility is consistent with the novel magnetic behavior that was theoretically predicted.
We found that the diameter dependence of the NMR relaxation rate in a sample consisting of a mixture of
semiconducting and metallic tubes is consistent with theory. A Luttinger parameter estimated in
highly-concentrated metallic SWCNT sample was significantly different from that of a sample consisting of
a mixture of semiconducting and metallic tubes. We determined a carbon-carbon bond length of an almost
single-chirality SWCNT sample by synchrotron x-ray diffraction measurement.
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