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ABSTRACT

Carbon nanotube antennas and antenna arrays are
diseussed as possible nanoantennas in the GHz frequency
range. Due to their exeeedingly small radius, carbon
nanotubes present unique measurement and simulation
challenges, unlike those eneountered in ordinary antenna
applications. In this paper, we present preliminary results
for mcasurement and simulation of carbon nanotube
based antennas.
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1. Introduction

Fundamental properties and potential applieations of
nanoseopic and mesoseopie systems are of grcat current
interest. An important consideration is establishing a
wireless communication link. and/or wireless power
transfer, to nanoscopic circuits and devices. Obviously,
for interfacing with a nanoscale device, a similarly
physically small antenna would be desirable. Potential
applications are o inter- and intra-chip communications,
and to ultra-small autonomous electrieal-mechanical
devices.

Particularly important components in emerging electronic
applications are earbon nanotubes (CNs). Single-wall
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earbon nanotubes (SWCNTs) are hollow tubes with the
tube wall being a mono-atomic layer of hexagonally-
bonded carbon atoms [1]. Carbon nanotubes have typieal
radius values of 1-2 nanometers, and lengths into the
eentimeter range. They have very desirable meehanieal
and electrieal properties; carbon nanotubes have the
highest tensile strength and thermal eonductivity of any
known material, and ean be metallic or semiconducting.
Carbon nanotubes can support mueh higher current
densities than ordinary metals, and are stable and resistant
to eleetromigration. The conductivity of metallic carbon
nanotubes is much larger than metal wires at similar
radius sizes (in gencral, sub-50 nanometer radius metal
wires have much lower conductivity compared to bulk
material, due (o grain boundary seattering, surface
scattering, and fabrication difficulties, and these problems
are particularly severc below 10 nm). Some resistance
measurements on SWCNTs are reported in [2]-{3].

Given the possibility of centimeter lengths, carbon
nanotubes are natural candidates for wire-like antennas in
the GHz-THz range. Wavc velocities tend to be
approximately 100 times slower on carbon nanotubes
(and on other nano-radius conductors) than on macro-
radius wire antennas, leading to shorter resonant devices.
However, their extremely small radius leads to large input
impedances, large resistive losses, and very low radiation
efficiencies. Dense arrays of carbon nanotubes or other
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