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Peaks of joint density of states (JDOS) of single-walled carbon nanotubes (SWNTs) 

plotted against diameter is called Kataura plot [1] and conveniently used for interpretation of 
resonant Raman scatterings, optical absorption 
and fluorescence spectroscopy. 

There are two ways to calculate the plot: 
one is to calculate SWNT energy band directly; 
another is to use zone-folding approximation to 
the calculated energy band of a graphene sheet. 
Since the former is too heavy to calculate with 
ab-initio calculation such as local density 
approximation (LDA) and GW approximation 
(GWA), a comprehensive technique to 
compensate the curvature effect on 
zone-folding method (Fig. 1) is desired. 

Here, Kataura plot calculated from 
geometry optimized nanotube structure was 
compared with the simple zone-folding 
approximation within Hamada-TB [2] level  
as in Fig. 2. After the full understanding of 
geometry effect and deviation of compensation 
function, this compensation function was 
applied to the dispersion relation of graphene 
calculated with GWA. 
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Fig. 1 Kataura plot from zone-folding of 
graphene with GWA, LDA, TB models. 
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Fig. 2 Curvature effect in Kataura plot 

examined by Hamada-TB level. 
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