
© 2023 JETIR May 2023, Volume 10, Issue 5                                                                        www.jetir.org (ISSN-2349-5162)  

 

JETIR2305778 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org h621 
 

PLASMA AND METALLIC ANTENNA: A 

COMPARATIVE STUDY 

 
Payal Bansal1, 

Associate Professor2 

                                                                        1Electronics and Communication Engineering Department, 

                                                                                 Poornima College of Engineering, Jaipur, India. 

 

Abstract - Plasma antenna is one of the most advanced technologies. The metal antennas used today use a metallic path to direct 

electromagnetic radiation. Plasma is an ionized antenna. Plasma antenna is a radio frequency receiver device that is made up of plasma 

segments that activate a surface wave. The importance of this antenna is quick and easy to activate and deactivate, by applying an electric 

pulse. In this article we have analyzed the basic hypothesis, the role of plasma antenna. We have also featured highlights, and applications. 
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I. INTRODUCTION 

 

Plasma antennas are radio-repeating devices that use plasma as an electromagnetic radiation control mechanism. Here, the plasma 

tubes are used as mechanical assemblies. These tubes allow to transmit and receive radio signals whenever possible. They also return to 

uncoordinated parts when they are deactivated. In this situation, they are not analyzing radio signals. Plasma antenna can be 

"coordinated" electronically. It can also be able to simulated fast, which reduces the effect of the ringing on pulse transmission [1]. 

Starting late, quick advancement in both trades and RADAR systems has provoked the improvement in the applications and needs 

of radio antennas. These new necessities consolidate conservativeness and congruity, quick configurability for directionality and for 

military applications should moreover allow low aggregate or out-of-band radar cross-region and energize low probability of catch 

trades. Examinations have starting late begun the use of ionized gases or plasmas as the main medium in radio wires that could satisfy 

these necessities. Such plasma gathering receivers may even offer a sensible distinctive alternative for metal in existing applications 

when general particular necessities are considered [5]. Potential results of the plasma application for radio antenna parameters control 

have been proposed in the sixties of 20 century. In work the test data of 10 GHz signal transmission are shown. The transmission was 

recognized along a plasma channel that was made by the atmosphere enraptured plasma and the backup course of action dipole 

supported breakdown. The atmosphere breakdown was made by the connected with laser release [1]. Only two or three works are 

known, for example, that passes outcomes of calculations of electromagnetic field reflected by surface propped by plasma layer. It was 

test exhibited that a collaboration of the or by the plasma prompts extending of the signal power transmitted into a free space [5].  
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    Fig 1: Plasma antenna. 

 

 
II. WORKING 

 

Plasma to the extent has electromagnetic properties like non-homogenous, non-linear and dispersive. Penetrability (µ), conductivity 

(σ) and permittivity (ε) in plasma can be differentiated and are diverse parameters and making  plasma an uncommon environment. As a 

result, for any repeat of the pulse wave and in any thickness of ionization, one explicit response occurs. Emitted electromagnetic waves on 

plasma will absorb, scatter or experience [2]. We can maintain, disperse or proceed by the changes in the basic parameters like thickness of 

electron and frequency of shock. The relative  dielectric permittivity of plasma is characterized as follows- 

 

 

                                                                      

                                                                                 

                                                     

where wp is a plasma frequency, w is a working frequency, v is a impact frequency [1]. 

Plasma frequency is defined as the plasma ionization measurement and the frequency of the plasma receiving device is equivalent to the 

functioning frequency of the metal radio receiver device. Frequency of the plasma is – 

 

 

 

 

 

where ne is the electron density, e is the electron charge, me is the mass of electron [3]. 

In plasma gathering gear, ionizing gas is being cased inside the tube and in this manner the gas goes with respect to on account of the 

directional material of the receiver antenna. At the reason, when this gas is ionizing to a plasma state it finally ends up conductive 

substitution the metals that were utilized as an area of standard antenna [1].  

One key perceiving feature is plasma radio sensing cables can be controlled by gas ionization methodologies. A second fundamental 

perceiving feature is that the plasma collection device can be deionised by eliminating the sound associated with traditional metal segments 

[3]. The intensity of the radio station's power and other effects reduce the capabilities of high frequency pulse transmissions. Specifically, 

when the voltage associated with a radio receiver cable is generated, an electric field is generated and this electric field causes the current to 

affect the receiver's antenna [5]. Due to the current stream, magnetic field is then generated. Both the fields are transmitted from a collection 

device of a antenna and are multiplied through long divisions. 

           The mechanical assembly of the Plasma collection devices uses rapid digital communication and radar systems, wireless cordless 

cable and military applications, and can be used for transmission and matching (PM, AM, FM) [4]. The advantages of Plasma radio cable 

are high power, updated information, greater feasibility, unmatched reflector, low weight, low size and improved quality. The effect of a 

problem related to the standard antenna is the result of traditional metal segments [2]. This reduces the abilities that  further minimizes the 

short pulse reproduction transmission.      

          

  However, when transmitting plasmas to radio stations, the collection device is deionised in a pulse and, as a result, the effect of the ringing 
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effect is successful. Another part of the plasma radio cable can undoubtedly transmit the signals in short pulses and also focus on the 

permanent pole [1]. This component is useful for correspondence and larger radar.  

The employment of plasma antenna in various fields are as follows:- 

In fast digital communication and radar frames. 

 In the radio reception device. 

 Stealth for military application. 

 The modulation technique (PM, AM, FM) is used. 

 

In military applications- 

 Ship/submarine antenna substitutions. 

 Unmanned air vehicle sensor antenna.   

 Land-based vehicle antenna. 

 Stealth flying machine radio wire substitutions. 

         

        In commercial applications- 

 Telemetry and broadband correspondence. 

  Radar navigation on the ground. 

 Weather radar and wind discovery. 

  Limited space. 

 

 
 

Fig 2: Flow Chart of Plasma Antenna 

 

 

III. ADVANTAGES OF PLASMA ANTENNA OVER 

METAL ANTENNA 

 

Plasma antenna has several advantages over conventional antenna suitable for military and commercial use. Plasma reception cables are 

moderately lighter than ordinary radio wires, which can be used as a device for spacecraft, such as airplanes, commercial airplanes, spatial 

transport, and also the reception of unmanned vehicle sensors in spacecraft. 

 

1. High Power– Due to the small usual defects, plasma antenna can be very effective in comparison to the metal antenna [2]. Power 

limits in a progressively broad area can be accessed in Plasma recieving wire than that of metallic reception apparatus.  

            Preliminary mixing reactors at Princeton University carried out exams for excellent lighting, and the vitality of the plasma 

provided a great deal of extra control [3]. This plasma is not condensed, the plasma collection device is protected from a mixture of 

fire and heat. Due to its high power and precision, it controls the plasma antenna target isolation and the S and X band brake 

rockets. 

 

2. Improved Bandwidth – Plasma thickness can be limited by LASER and electrodes. Thus, the controlled thickness of the plasma 
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really suggested that the larger plasma transmitting limit of  receiving plasma cable can be obtained from a similar geometry metal 

collection device [5]. For better information isolation, you can better isolate this limit. 

 

3. Reduced Electromagnetic Obstruction - The effect of EMI / ECI is committed to electromagnetic signals when the plasma 

receiving device is running or in low thickness areas, so it transmits stealth [2]. A couple of plasma antennas are adjusted by 

electronic densities, one of which includes an indefinite mechanical set, amongst other things, in the middle of the activity. 

Physically, the lateral projection disorder and ordinary side folds greatly reduce and so tighten. 

 

4. High Efficiency and Gain – Because of the common defects in plasma antenna is smaller, plasma antenna radiation efficiency is 

greater. Thus  the gain of antenna is received at 20 dB, when the efficiency is calculated in the midst of analysis [1]. 

 

5. Reconfiguration and Multi-functionality - The plasma receiving antenna can be made reconfigure on fly by controlling the 

plasma thickness in existence as appear differently in relation to metal antenna. As a result, number of segments, measurements 

and weights can be reduced by receivers [2]. It is a decision to manufacture a plasma coating covering the plasma satellite antenna, 

creating vital projections or windows that close and close the windows. Increases the influence of plasma windows and increase 

the fairness [3]. Plasma closure window (plasma thickening regions), folds and lateral projections, removing them and reducing 

wind and persistence. The other 40 dB gains may be corrected and divisible by reducing the collapsed sideways. 

 

6.  Invisible Radar - Plasma radio wiring devices are impossible to assemble. Unless Plasma collection devices are present, radars 

will find it difficult to find radio cables. Likewise, when receiving devices are dynamic, radars need radio waves in the plasma 

repeat [5]. For this reason, these signals will not be identical to those that are more identifiable than ordinary recipients. By 

bending the mechanical sets of the plasma collection, it is unreasonable for military use. 

 
7. Fast transmission - When using a semiconductor plasma receiver device, the electromagnetic wave generated can be activated to 

form a beam that moves faster than the waves [1]. 

 

8. Low Noise - The plasma recieving wire has a less impact rate due to charge carriers of plasma receiving device in contrast with 

metal antenna that causes  less disturbance [3].  

 

9. Perfect Reflector - The plasma reflector is suitable if the plasma thickness is too high. As a result, they are able to obtain a wide 

range of light weight plasma. 

   IV.CONCLUSION 

 

The rule behind the working of the plasma antenna is same as the conventional standard antenna. Simply the solid metal channel is 

displaced with the plasma. This plasma gives it various focal points over the present gathering mechanical assemblies. It can be 

manufactured faster and faster and can be manufactured at low prices [4]. There may be a couple of weaknesses associated with plasma 

receiving devices, but they may be successful. Plasma radio cables may be dangerously opened, but it will be able to see the antenna 

available for use. 
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