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Fig. 1 The planar waveguide model filled with carbon nanotube array
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THz Wave Propagation in Carbon Nanotube
Arrays Under the Symplectic System

ZHAO Peng, DENG Zi-chen, ZHANG Yu
(School of Mechanics and Civil. & Architecture, Northwestern
Polytechnical University, Xi’ an 710129, P.R.China)

( Contributed by DENG Zi-chen, M. AMM Editorial Board)

Abstract: For a planar waveguide filled with periodic parallel finite-length carbon nanotube ar-
ray, the authors got the dielectric properties of the parallel carbon nanotube array based on the
equivalent medium model for parallel carbon nanotube arrays while ignoring the spatial disper-
sion but considering the electromagnetic wave propagation loss, respectively, and led the elec-
tromagnetic wave propagation in the waveguide into the Hamilton system with the ideal conduc-
tive boundary conditions, then the authors used the symplectic theory framework to solve the
eigenvalue equations for the electromagnetic wave propagation and obtain the dispersion rela-
tionships. According to the analysis, it shows that the fundamental mode for the electromagnet-
ic waveguide can’ t propagate within a narrow spectrum, however, the fundamental mode
propagates smoothly with very low loss elsewhere, which makes the carbon nanotube array a
waveguide material with better propagation characteristics in a wide spectrum than traditional
materials.
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