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High-resolution electron energy loss spectroscopy (EELS) of vertically aligned
(VA-) SWNT films [1, 2] showed their electronic structure is nearly the same as an
isolated SWNT, rather than resembling bulk carbon material. Subsequent observation
by transmission electron microscopy (TEM) revealed the VA-SWNTs consist
primarily of individual nanotubes and small (approx. 10 nm) SWNT bundles. These
bundles are sufficiently small that the 1-D nature of the SWNTSs remains, thus the 3-D
film formed by the VA-SWNTs retains the 1-D electrical properties of the isolated
nanotubes which comprise the film. This is indicated by preliminary EELS data
indicating the overall electronic properties of the film are dominated by individual
SWNTs rather than bulk SWNT bundles. Furthermore, high-resolution resonance
Raman spectra show excitations for perpendicularly polarized light that should only
be observable for isolated SWNTs. These experimental findings are very interesting
and promising for future studies on the 1-D properties of SWNTSs, as well as showing
macro-scale materials (i.e. the VA-SWNT films investigated here) can retain
nano-scale properties.

In the presentation, we will show various experiments carried out on these
VA-SWNTs which reveal the internal isolated structure.
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Figure 1. TEM image of the vertically aligned SWNTs showing very small bundles,
and (b) X-ray scattering spectra showing SWNT peaks, but no bundle peaks for low
momentum transfer (below 2 A™).
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