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Thin carbon nanotube (CNT) films have attractive electronic and optical properties motivating 

their wide application as e.g. transparent flexible electrodes and polarizes. Optical properties of 

CNT films can give us information about electronic transport in nanotube at high frequencies. 

Especially it is important in terahertz range where the response from individual tube is very small 

and cannot be detected. Far infrared and terahertz conductivity of SWCNT film demonstrate non-

Drude behavior. It have been reported since 1997, the conductivity spectra of SWCNT film in THz 

and FIR ranges can be described by imposing some resonant term over the Drude conductivity 

law.  

Electromagnetic scattering theory is applied to calculate polarizabilities of finite-length single- and  

multi -walled carbon nanotubes (SW- and MWCNTs) in terahertz and IR ranges. The influence of 

the length and diameter of a MWCNT and electron relaxation time on the regime of the CNT 

interaction with an electromagnetic field is analyzed. We demonstrate theoretically the dominant 

role of finite size effect in the non-Drude conductivity of CNT films due to the strong slowing 

down of surface polariton in CNT [1,2]. Significant screening effect is demonstrated to be inherent 

to electromagnetic response of MWCNTs films  at  gigahertz frequencies while it practically 

disappears in the THz range . The main features of the gigahertz and terahertz spectra of effective 

permittivity and electromagnetic interference shielding efficiencies of a MWCNT-based composite 

observed previously in experiments are systematized and described.  

The experimental evidence of the CNT length-dependence of the THz spectra of SWCNT films 

[3] is also presented and discussed.  The experiments have been carried out with films comprising 

calibrated in length  CNTs [4]. We show blue shift of the THz peak in conductivity spectra of 

SWCNT thin film with decreasing SWCNT length. Thus, experimental results demonstrate the 

phenomena of localized plasmon resonance in SWCNTs and prove theoretically predicted antenna 

effect in SWCNTs in terahertz and far-infrared ranges.  
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