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Optical absorption properties of single-walled carbon nanotubes
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Anisotropic optical absorption properties of single-walled carbon nanotubes (SWNTs) are
determined from a vertically aligned SWNT film for energy range 0.5 - 6 eV. Absorption peaks at 4.5 and
5.25 eV are found to exhibit remarkable polarization dependence, and have relevance to optical properties
of graphite that have not yet fully been elucidated in the direction parallel to the c-axis. A method for
determining a nematic order parameter for an aligned SWNT film based on the collinear absorption peak
at 4.5 eV is presented, followed by the determination of the optical absorption cross-section.
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Fig. 1. Absorption spectra measured from a vertically aligned SWNT
film. The incident angle & was varied from 0° (bottom spectrum) to 45°
(topmost spectrum) at a step of 7.5°. Polarizations are ‘s’ (upper panel)
and ‘p’ (lower panel) toward the substrate plane. Inset shows a
cross-sectional FE-SEM image of the measured SWNT film.




Absorbance

Energy (eV)
Fig. 2. Fitting of absorption spectra shown in the lower panel of Fig. 1
by four Lorentzian curves. Arrows indicate the change of each curve as
0 changes from 0° to 45°. Red dotted lines represent the sum of the
four curves.
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Fig. 3. (a) Dependence of each Lorentzian amplitude on 6. Curves fitted
by sin’@ and cos’@ are also shown. (b) Calculated bare optical
cross-sections parallel (oy) and perpendicular to (o) the SWNT axis.
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