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Electronicstructuresof a seriesof carbonnanotubesvith differentchiralities,endsandbondlengthsare studiedsystematically Their
absorptionspectraare calculatedwith the localized-density-matriXLDM) method?®. The PM3 modelis employedin the calculation.
Natureof optical excitationsis investigatedby examingtheir reducedsingle-electrordensitymatricesanda generalunderstandings

obtained.It is foundthatthe optical excitationsmay be divided into the endmodesandtube modeswhich have differentenegiesand
distinctive featuresandstructuraldependenceFinite optical gapshave beenconfirmedfor infinite long CNTs. The densitiesof states

of carbonnanotubesre determinecat the self-consistentHartree-ock level. The calculatedabsorptionspectraanddensityof states
(DOS)arecomparedvell to theexperimentakesults.
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