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Electronicstructuresof a seriesof carbonnanotubeswith differentchiralities,endsandbondlengthsarestudiedsystematically. Their
absorptionspectraarecalculatedwith the localized-density-matrix(LDM) methoda. ThePM3 modelis employed in thecalculation.
Natureof optical excitationsis investigatedby examingtheir reducedsingle-electrondensitymatricesanda generalunderstandingis
obtained.It is foundthat theopticalexcitationsmaybedividedinto theendmodesandtubemodeswhich have differentenergiesand
distinctive featuresandstructuraldependence.Finite opticalgapshave beenconfirmedfor infinite long CNTs. Thedensitiesof states
of carbonnanotubesaredeterminedat the self-consistentHartree-Fock level. The calculatedabsorptionspectraanddensityof states
(DOS)arecomparedwell to theexperimentalresults.

aS.Yokojima,andG. H Chen,Chem.Phys.Lett. 292,379(1998).


