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Abstract

Research Aim:
The purpose of this study is investigating the theory of the functioning of plasma antennas

and theoretical analysis of these types of antennas and their disadvantages and advantages.
Also the feasibility of making simple types of these systems based on internal facilities is
investigated.

Research method:
In this study, we first investigate the theory of plasma antennas by analytical method. Then,

using CST Studio, different antennas are simulated and the results are discussed. Finally, the
construction of a linear dipole antenna is described and the results are compared with the
simulated sample.

Findings:

Thegresults of the simulation of different plasma antennas show that the resonant frequency
in the plasma antenna, unlike metal antennas, which depends only on the antenna dimensions,
can change by the plasma frequency change. The antenna gain and loss power also depends on
the frequency of the plasma collision. By constructing a linear plasma antenna, this antenna
corresponds to the results of the simulation and the theory of plasma antennas with a good
approximation.

Conclusion:
Following the simulation of a linear dipole antenna, it was observed that a tube of 4 cm in

diameter and 79 cm in length that is working at a pressure of 0.7 bar under a direct voltage
discharge of 15 kV, can lead to radiation in the frequency range of VHF, which the
experimental results also confirm this issue. By changing the resistance, the operating
frequency of the system can be changed.

Keywords:
Plasma Antenna, Electrical Discharge, Plasma Frequency, Coupler, Drude Model, CST.
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