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ABSTRACT 

 
In this work we have reported radiation pattern of different types of spiral 

antennas with length taken 12 cm and variable diameter staring from 2.5 cm (base) 
to 1cm (top). The lengths of arms were taken 6 cm each with diameter similar to 
basic spiral antenna. The receiver which is used for the measurement of RF signal 
level with high accuracy and repeatability within the frequency range 750 MHz to 
800 MHz. It is found that the radiation pattern of spiral antenna shows almost 
frequency independent behavior for the antenna with multiple arms (arm-1, arm-2 
and arm-3), specially for arm-3 spiral antenna. The radiation pattern for arm-1 and 
arm-2 shows almost similar pattern, which have small directive property along the 
direction 240 to 250° while antenna pattern of arm has covered wide area without 
showing any special direction indicating complete frequency independent nature 
similar as Archimedean spiral antennas.   
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1.  INTRODUCTION 
 

Antennas and communication systems are improving day by day; today we need 
wide bandwidths, smaller antennas and wider coverage. Especially modern mobile devices’ 
need of these kinds of antennas is increasing rapidly. At earlier years, interference was a 
crucial problem in communication, due to primitive solid state technology. This restriction 
led to narrower bandwidths, and different kind of polarizations. After research studies led 
investigation of modern solid state devices like semiconductor transistors, restrictions like 
interference started not to be important in communication and related topics. Increase of 
demand on all in one devices and information technologies, raised the need of low-cost, 
compact, wideband, omnidirectional and low power antennas. 

Since spiral antennas can be constructed as lanar structures and radiate circularly 
polarized waves, they are widely used when compared to the others. They can be used for 
electronic countermeasures (ECM), surveillance, remote sensing (Ground Penetrating Radar 
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etc.), direction finding (Global Positioning System etc.), telemetry, and flush mounted 
airborne applications. Spiral antennas can be used as a separate component antenna or as 
broadband feeds for reflector type dish antennas. Due to their characteristics of quite broad 
bandwidths and circular polarization (CP) (Dyson 1954) spiral antennas are widely used for 
instance as broadband or narrowband radiators in mobile-communication, early-warning, and 
direction-finding systems, in addition to some other applications. In the recent past many 
planar spiral antennas have been analyzed under various conditions; spirals in free space1-3, 
spirals on planar reflectors4,5, spirals on dielectric substrates6-8 and spirals in cavities9-12 and 
the effects of the number of turns, number of arms, arm lengths, increments, plate distance, 
and so forth on radiation performance have been documented. The shape of a spiral radiator 
can be Archimedean3, or logarithmic13. In this study novel spiral antennas is designed which 
are more frequency independent than square Archimedean ones. 

Therefore, in this paper we have presented a systematic comparative study of 
radiation pattern of different type spiral antennas. 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

Figure: 1 Spiral antennas with different arms 
1.2 EXPERIMENTAL 
 

The receiver which is used for the measurement of RF signal level with high 
accuracy and repeatability within the frequency range 750 MHz to 800 MHz. 

Length of spiral antenna is taken 12 cm and variable diameter staring from 2.5 cm 
(base) to 1cm (top). Spiral antenna with different arms shown in figure 1. The lengths of 
arms were taken 6 cm each with diameter similar to basic spiral antenna. 
 
1.3 RESULTS AND DISCUSSION 
 

Study of Radiation Pattern of spiral antennas 
 

As we know the radiation pattern is defined as, it is the graphical representation of  
he radiation properties of the antenna as a function of space. Radiation pattern of square 
spiral antenna is shown in figure 2. 
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  Figure: 2 Typical radiation pattern of square spiral antenna 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
      
         
 
                
 

Figure: 3. Radiation pattern of spiral antenna with different arms 
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It can be seen that the radiation patterns and axial ratio patterns become noisier with 
increasing frequency, which may be due to current limitations of the measurement facility 
while radiation pattern of Balanced Antipodal Vivaldi Antenna [203] is showing remarkable 
performance over the entire frequency range between 1-20 GHz with high gain up to more 
than 9.5 dB and very low Cross polarization. 

 
Radiation pattern of spiral antenna with different arms are shown in figure 3. From 

figure 3, it is observed that the radiation pattern of spiral antenna shows almost frequency 
independent behavior for the antenna with multiple arms (arm-1, arm-2 and arm-3), specially 
for arm-3 spiral antenna. The radiation pattern for arm-1 and arm-2 shows almost similar 
pattern, which have small directive property along the direction 240 to 2500 while antenna 
pattern of arm has covered wide area without showing any special direction indicating 
complete frequency independent nature similar as Archimedean spiral antennas. 
 

 

 
 

Figure: 4. Comparative plot of radiation pattern of spiral antenna with different arms 
 
 

The Archimedean spiral antenna isolated in free space radiates a circularly polarized 
wave in two directions normal to the antenna plane. But in most applications, the 
unidirectional beam is needed instead of bidirectional beam. Unidirectional beam can be 
obtained by backing the Archimedean spiral antenna with a conducting plane14, a conducting 
cavity or an absorbing cavity15. When we increase the arms up to arm-3 the radiation pattern 
changes drastically. Figure 4 shows comparative plot of radiation pattern of spiral antenna 
with different arms. 
 

Radiation pattern of arm-4 do not show frequency independent behavior as well as 
any remarkable directive property along particular direction. The area covered by that pattern 
of arm-4 is much smaller than other armed spiral antenna. 
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