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ABSTRACT

The discovery of carbon tubules or nanotubes has greatly stimulated research work on single-wall
nanotubes (SWNTs), which are characterized by a chiral vector (n,m)=na+mb (a and b: the unit
vectors of the hexagonal honeycomb lattice) with integers n and m. The optical property is one of the
interesting subjects on SWNTS. In this work, we consider polarization-dependent optical properties
of the open (N,N) SWNT's CyninaHin (N=5~8; n=0~11) with the Dyy or Dyy symmetry.  Hereaffter,
transitions induced by lights polarized along the cylindrical and transversal axes are called z- and
(x,y)-transitions, respectively. To obtain the excitation energies and the oscillator strengths, we
employ the Tamm-Dancoff approximation (TDA) scheme in the CNDO/S approximation. We analyze
the optical transitions of the SWNT for the longest absorption edges and the prominent peaks in the
low energy region, and also discuss their dependence on the tube radius (N) and length (n). We first
note that the HOMO-LUMO gap energies periodically decrease with n, taking minimum values at n=1,
4, 7, 10. Such a periodic decrease has been shown for the capped (5,5) nanotubes. According to
the CNDO/S-TDA data, the low-lying optical transitions are practically the 77 transitions including
the HOMO's and LUMO's (and their neighboring MO'S). It is shown that excitation energies of the
lowest z- and (x,y)-transitions almost periodically decrease with n but not with N. Oscillator
strengths for the second lowest z-transitions (prominent peaks) increase with both N and n. On the
other hand, for the lowest (x,y)-transitions (prominent peaks), they increase with N but not with n.
The expansion of the SWNT system in the transversal directions increases the oscillator strength for
both the low-lying z- and (x,y)-transitions, though the expansion along the cylindrical axis increases it
for the z-transitions but not for the (x,y)-transitions,
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