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ABSTRACT

Fullerenes and carbon nanotubes are allotropes consisting of a large number of carbon atoms.
Because of their extended conjugations of the m-electron, their applications to the functional materials
are expected. Optical and electronic properties of molecules strongly reflect natures of molecular
electronic states, in general. In this work, electronic states of some kinds of fullerenes and nonotubes
are theoretically analyzed and their optical and electronic properties are examined. For the tube-like
fullerenes Cgyy 0, several groups theoretically showed that their HOMO-LUMO gaps periodically
vary. Moreover, we also showed that the n-conjugations are regularly localized at the central
ceylindrical parts of the tubes and concluded that the periodicity originates in the localizations.
Making CNDO/S-SECI calculations on the Cgsj9, molecules, we have obtained their ground and
excited states and simulated the absorption spectra.  In each spectrum, we see the weak longest
edge and the prominent peak with a large oscillator strength value. Both positions of the longest
edge and of the prominent peak move periodically. These periodicities are similar to the periodicity
of the HOMO-LUMO gaps. Analyzing the CNDO/S-SECI data, it is shown that two electronic
excited states corresponding to the longest edge and the prominent state are described by the linear
combinations of two singly-excited configurations which the HOMO and LUMO participate in. It is
also shown that the intensity of the prominent peak almost linearly increases with the tube length.
Study on other types of nanotubes is in progress.
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