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Abstract
In this article, we introduce a novel type of horn
antenna constructed using artificial plasma sheets.
This metamaterial inspired negative permittivity
antenna fabricated using thin metallic wires in a spe-
cialized manner is observed to have same radiation
performance of an equivalent conventional metallic
horn structure. This novel plasma antenna can replace
the conventional one in all microwave applications.
The featherlight weight and the ability to remove the
problems related with wind resistance and rain accu-
mulation of this new structure may result in a rethink-
ing of the use of horn antennas in astronomical data
collection.
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1 | INTRODUCTION

From its introduction by J. C. Bose, horn antennas were
extremely popular in all fields of microwave application
including astronomical research due to its moderate band-
width, high gain, good power handling capability and ease of
fabrication. Modified versions of horn antennas are exten-
sively used as the primary feed in parabolic reflectors and as a
universal standard for calibration and gain measurements.1,2

To make the pyramidal horn more compact, many approaches
that include dielectric loading3–5 and lens-correction6 have
been considered. Further approaches like loading by metal
baffles7 have also been considered for modifying its radiation
characteristics. However, these modifications make the struc-
ture heavy and expensive which cause them not suitable for
many applications like space research.

In recent years, researchers have attempted to give modi-
fications to horn antennas by making use of metamaterial
inclusions of negative permeability medium (split ring reso-
nator) and negative permittivity wire medium (artificial
plasma). The effects of incorporating a wire medium inside
horn antennas have been investigated by simulation and
experimental studies.8 In this article, we present a novel type
of horn antenna constructed by replacing the metallic walls
of a conventional horn structure with artificial plasma sheets.
Usually negative permittivity metamaterial sheets are con-
structed using periodic array of thin metallic wires in a 3D
manner. But even a single layer of periodic wires can be
considered as artificial plasma (sheet of thickness equal to
the diameter of the wire) with effective medium parameters.9

Here the plasma sheets are specially oriented for maintaining
the field distribution inside the new horn as in a conven-
tional metallic horn structure.

2 | ANTENNA FABRICATION

The schematic diagram of the proposed plasma horn antenna
is presented in Figure 1. Plasma structure constructed using
thin copper wires is attached to the wave guide via a pyrami-
dal launcher of length 2 cm. The axial length of the horn
is 14 cm and the flare angles in E and H planes are 30�

and 40�, respectively. Plasma medium for constructing the
sidewalls of the horn structure is made of a single layer of
thin metallic wires of radius 250 μm arranged with a period-
icity of 5 mm in the H walls and an angular spacing of 2�

with respect to the apex of the horn in the E walls. The
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