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Circular dichroism (CD) is defined by a difference of optical absorption for left- and 

right-handed circular polarized light. Recently, measurements of the CD spectra for single 

chirality of single-wall carbon nanotubes (SWNTs) are reported in separation of an 

enantiomer for a pair of chiralities by the agarose gel column chromatography method [1] and 

the two-phase method with DNA [2]. Sato, et al. [3] shows analytic and numerical 

calculations of CD spectra of SWNTs based on electron-photon interaction by the tight 

binding method. They explained the structure of CD spectra and chirality dependence for 

metal and semiconductor SWNTs. However, they cannot discuss CD value quantitatively 

because their calculations do not consider exciton effects. Exciton effects in low dimensional 

materials are strong due to confinement of electrons and holes in the systems. By the exciton 

effect, optical absorption of SWNTs for E11, E22, E12 and so on are enhanced, but the 

enhancement factors for these peaks may be different one by one [4,5]. 

In order to discuss the exciton effect of the CD in SWNTs quantitatively, we improve the 

program to calculate the CD spectra of SWNT including exciton effects by the tight binding 

method. The optical absorption intensity, which is given by the Fermi golden rule, is 

proportional to square of the matrix element. We obtain the exciton-photon matrix elements 

from the exciton wave function calculated by the Bethe-Salpeter equation (BSE) [4,5]. The 

BSE is used to make exciton wave function by a superposition of the electron and hole wave 

functions. 

In this presentation, we present analytical formula for the CD of SWNTs including exciton 

effects and show numerical calculated results. We compare the calculated results with 

experiments, and also with previous CD spectra which does not consider the exciton effects. 

We also evaluate how much the exciton effect comes out.  
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