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Physical properties of a single wall carbon nanotubes (SWNT) are known to depend on its 

geometrical structure, which is defined by a set of integers (n,m) corresponding to a chiral vector 

(or chirality) for rolling up a graphene layer into a nanotube. The direction of rolling up of 

graphene layer (whether clockwise or anticlockwise) will determine the handedness of the 

SWNT, which means that chirality (n,m) may also have its equivalent counterpart (n+m,-m). 

Recently, the different handedness of SWNT for a particular chirality can be observed by using 

circular dichroism (CD) spectroscopy, in which the CD is defined as the difference of the optical 

absorption due to the left- and right-handed circularly polarized light [1,2]. Sato, et al. [3] shows 

numerical calculations of CD spectra of SWNT based on electron-photon interaction by the 

tight binding method, in which they explained the chirality dependence of CD spectra. Their 

calculation results are in good agreement with the experiment in the case of perpendicular 

incidence to the nanotube axis. However, the contribution of parallel incidence to the nanotube 

axis does not reproduce the experimental results well. 

To solve the problem of CD in the case of parallel incidence, we expect that the depolarization 

field cancels out the applied electric field, and total electric field is suppressed [4,5]. This 

phenomenon is known as the depolarization effect and we should consider it to calculate the 

optical absorption quantitatively. In this work, we calculate the CD spectra and dynamical 

conductivity by the tight binding method. We will show numerical calculated results and 

consider how much the optical absorption can be suppressed by the depolarization effect. 
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