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ABSTRACT

Fullerenes and carbon nanotubes are expected to be applied to functional materials, because of
their m-electron network over the whole molecule. There are many theoretical and experimental
studies on the physical properties of them. In general, the optical and the electric properties of a
molecule reflect the nature of its electronic states. Thus, theoretical analysis of the electronic states
of fullerene molecules may help to design the functional fullerene molecules.

In this work, there are three main theme: (1) Optical properties of tube-like fullerene Cggig,
(tube-length dependence). (2) Optical properties of open (N,N) carbon tubules (Polarization dependence), (3)
Electronic structures of tube-like fullerene dimers (Cgy19,)2-

(1) The energy of the allowed transition varies periodically with the tube length, and the periodicity is
the same as those found in the HOMO-LUMO gap. The oscillator strength of the allowed transition
is proportional to the tube length.

(2) The oscillator strength of the transition induced by lights polarized along the transversal axis
increases with both the tube length and caliber. On the other hand, that along the cylindrical axis
increases with only the tube caliber.

(3) The MO's of the dimers (Cgyy19,)2 With their optimized structures are analyzed, and it is found that
these MO s are quite similar to those of the corresponding monomers, i.e., the electronic structures of
the dimers may be similar to those of the monomers. Therefore, it is expected that the several
physical properties of the dimers are similar to those of the monomers.
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