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Verification of charge transport mechanisms in carbon nanotubes (CNT) arrays is a crucial task
for utilizing of their electrical transport properties in devices and sensors. In this report electron
transport processes in CNT arrays of different geometry will be discussed. Charge transport
mechanisms in single-wall carbon nanotubes and multi-wall carbon nanotubes (MWCNT) arrays
were investigated and determined [1]. Terahertz radiation induced hopping conductivity was found in the
SWCNT fibers and SWCNT coatings of silica fibers for the first time [2, 3].

Impedance measurements of SWCNT fibers were investigated. It was found that in the low
frequency range (f < 1 kHz) at low temperatures and at bias voltage U > 2 V sign of the imaginary
part of impedance was changed from negative to positive, indicating the existence of the crossover from
capacitive reactance to inductive one. This crossover was induced by the decrease of height of the energy
barriers between nanotubes at the increase of bias voltage. As a result decrease of the impedance of the
fibers is accompanied by the rising of the role of kinetic inductance of separate nanotubes [4].

A crossover between metallic (dAR/dT>0) and non-metallic (dR/dT<0) temperature dependence of
the resistance as well as low-temperature saturation of resistance in high bias regime was found in
CNT based composites [5] and SWCNT films [6, 7].

Quantum corrections to conductivity of SWCNT films were investigated. The magnetoresistance
(MR) data demonstrated influence of weak localization (WL) and electron-electron interactions on
charge transport properties. The low-field negative MR with positive upturn was observed at low
temperatures. At 7> 10 K only negative MR was observed in the whole range of available
magnetic fields. The negative MR can be approximated using 1D WL model. The low temperature
positive MR is induced by contribution from electron-electron interactions [7].

References

1. Ksenevich V., Galibert J., Samuilov V. Charge transport in carbon nanotubes films and fibers // In:
Carbon Nanotubes, Ed. J. M. Marulanda, p.p. 123-145, INTECH, 2010, ISBN 978-953-307-054-4.

2. V.K.Ksenevich, V.B.Odzaev, D.Seliuta et al. Localization and Non-linear Transport in Single Walled
Carbon Nanotubes Fibers // Journal of Applied Physics. 2008. Vol. 104, Ne8. P.P. 073724(1-7)

3. M.V. Shuba, D. Seliuta, P.P. Kuzhir et al. // Diam. and Rel. Materials. 2012. Vol. 27-28. P. 36-39.

4. Ksenevich V.K., Gorbachuk N.I., Poklonski N.A. et al. Impedance of Single-Wall Carbon Nanotubes
Fibers // Fullerenes, Nanotubes, and Carbon Nanostructures. 2012. Vol. 20, Ne 4. P. 434-438.

5. P. Kuzhir, Ksenevich V.K., A. Paddubskaya et al. / Nanosci. Nanotechn. Lett.. 2011. Vol. 3. P.P. 889.

6. D. Seliuta, L. Subacius, I. Kasalynas, M. Shuba, A. Paddubskaya, V. Ksenevich, P. Kuzhir, S.
Maksimenko, and G. Valusis.Electrical conductivity of single-wall carbon nanotube films in strong
electric field // J. Appl. Phys. 2013. Vol. 113. P. 183719-1 183719-6.

7. VK. Ksenevich, M.V. Shuba, and A.G. Paddubskaya. Electrical transport and magnetoresistance in
single-wall carbon nanotubes films // Materials Science. 2014. Vol. 20.

21



