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Abstract – This article aims to present the significant role 

of several parameters of a Log Periodic Dipole Antenna 

(LPDA) to perform a better observation of solar radio burst.  

This antenna is constructed with (19) elements of different 

sizes covers from 45 MHz to 870 MHz. The performance of 

the antenna was carried out at the National Space Agency 

(PAN), Sg. Lang, Banting Selangor by connecting to the 

CALLISTO spectrometer. We use an input impedance, R0 = 

50 Ω for this LPDA antenna. Since the burst level above the 

background sky is 0.41 dB, the flux density of the burst is 5.5 

x 10-21 W/m2/Hz. Based on the analysis, the gain of the 

antenna is 9.3 dB. This antenna potentially captures a signal 

that covers about 0.08 m2 area of the Sun. It was found that 

the temperature of the burst that detected at the feed point of 

the antenna is 32 K. Nevertheless, the signal becomes 

decrease to 28.75 K while by the CALLISTO (Compound 

Low Cost Low Frequency) spectrometer as a receiver. The 

isotropic source spectral power is 1576 W/Hz. We conclude 

that this antenna is appropriate to observe the Sun activity at 

low frequency radio region. 
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I. INTRODUCTION 
 

The log-periodic dipole antenna (LPDA), LPDA design 

carries with it a recommended value for the characteristic 

impedance of the phase line interconnecting the elements. 

This antenna was first assembled in 1958 by DuHamel and 

Dwight Isbell, in the ECE Antenna Laboratory and then 

prepared by Carrel for more than 50 years ago[1,2]. 

Theoretically, this application relate with the study of 

electromagnetic energy in an unbounded medium or from 

space which can be perceived with a special arrangement 

of conductors. The energy characteristics vary 

considerably below the lower frequency limit of the 

antenna. The modest design and effective detector are the 

most factors why this type is still relevant until now. 

Moreover, it has been used broadly and become as one of 

the essential parts in the recent explosion in information 

technology and wireless communications.  

In this article, we describe some basic parameters that 

provided a significant factor in the performance of the 

antenna. In order to get a better picture of the performance 

of LPDA, one of the methods that can be done is by 

determining the isotropic source spectral power of Log 

Periodic Dipole Antenna (LPDA). This is important to 

distinguish the performance of LPDA in order to obtain an 

average distribution of power density of a linear polarized 

antenna. There might be other factors that will affect the 

performance of LPDA such as interference from other 

nearest sources. The radiation pattern, polarization, 

operation of the frequency band, gain, input impedance 

and efficiency of an antenna which indicates the power or 

field strength radiated in any direction relative to that in 

the direction of maximum radiation also should be 

considered.  

 

II. BASIC PROPERTIES OF ANTENNA 
 

Here, some basic parameter will be highlighted which 

also will be determined from our findings. The power 

density, Pdensity can be expressed by using this formula: 
 

𝑷𝒅 =
𝑷

𝟒𝝅𝒓𝟐
 𝑾𝒂𝒕𝒕𝒔/𝒎𝟐         (1) 

 

Due to the impedance of the free space is approximately 

to 377 Ω, therefore, the magnitude of the power density is 

thus; 
 

 𝑷𝒅 = 𝑬𝑯 =  
𝑬𝟐

𝟏𝟐𝟎𝝅
                   (2) 

 

From the equation, we could obtain that E/H= 120π and 

the electric field also can be calculated based on the 

formula below: 
 

𝑬

𝟏𝟐𝟎𝝅
=  

𝒑

𝟒𝝅𝟐
                            (3) 

 

and the rms value of the electric field can be obtained 

which is: 
 

𝑬 =
 𝟑𝟎𝑷

𝒓
 𝑽/𝒎                       (4) 

 

Hence, the radiated power received at the antenna port is 

represented as a function of the effective aperture of the 

antenna: 
 

𝑨𝒆 =
𝑮𝒂𝒏𝒕𝝀

𝟐

𝟒𝝅
                             (5) 

 

Because the gain of the receiver antenna is also the gain 

of the antenna itself, therefore, the power received is: 
 

𝑷𝑹 = 𝑷𝒅𝑨𝒆 =
𝑷𝑻𝑮𝑻𝑮𝑹𝝀

𝟐

(𝟒𝝅)𝟐
          (6) 

 

In principle, the isotropic antenna radiates energy 

equally in all directions; hence the radiation pattern in any 

plane is circular, as illustrated below in Figure 1.  

 
Fig.1. The isotropic radiates energy of antenna 
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If we consider the isotropic radiator at the certain point, 

where the antenna is fed with a power of P (watts), for 

example, we can calculate the power that flows through 

the spherical surface, S, of a radius, r which is: 
 

𝑷𝒅 =
𝑷

𝟒𝝅𝟐
 𝑾𝒂𝒕𝒕/𝒎𝟐                        (7) 

 

In general, an isotropic antenna is considered to have a 

power gain, G = 1. Therefore, if an antenna with a gain GT 

were placed at a point 0, the power hat received at this 

point should be increased by GT. Therefore, the field 

strength at point Q will also be increased. 
 

𝑬 =
 𝟑𝟎𝑷𝑻𝑮𝑻

𝑹
  𝑽/𝒎                          (8) 

 

where, PT is the transmitter power, GT is the antenna gain. 

This coefficient is an antenna factor, AF and is depends on 

the frequency or equivalent with (1/λ) 

Equations (1) to (9) are the basic and main parameters 

of antenna which will provide an idea of how does the 

antenna performs. 

 

III. EXPERIMENTAL SETUP 
 

In this work, we begin by constructing the LPDA that 

suitable to monitor the Sun in the radio region from 45 

MHz till 870 MHz [5]. Normally, we can estimate the 

longest half-element which is roughly 1/4 wavelength at 

the lowest frequency of the bandwidth, while the shortest 

half-element must be about 1/4 wavelength at the highest 

frequency in the desired operating bandwidth [6]. The 

center conductor of the RG-8 cable is connected to the 

other feeder so that the antenna has its own balun[7]. 

There are many designs and different dimension but still 

could possibly give the same specification with the aim of 

improving its performance or reducing its size. The only 

difference is the gain of the LPDA. Figure 2 shows the 

preparation of the element of the antenna. 

 
Fig.2. Preparation of construction of the LPDA 

 

Since this antenna is not automatically tracking yet, we 

decided to make sure that the directivity of an antenna is 

concentrated to the point of zenith direction. This is 

because the radiation of the Sun is very high during this 

point and the LPDA is more stable in this direction. Figure 

3 shows the assembly of the LPDA at the National Space 

Centre Banting, Selangor Malaysia.  

 
Fig.3. Assemblies of the LPDA at the National Space 

Centre, Banting, Malaysia 

 

The input impedance, R0 =50 Ω is chosen for this LPD 

antenna [8]. For an efficient transfer of energy, the 

impedance of the antenna and the impedance of the 

transmission cable connecting them must be the same and 

matched.  An alternating current element occurred to be a 

basic source of radiation according to the specification of 

the dimension of LPDA in Table 1. Based on theory, the 

performance of LPDA is a function of the antenna 

parameters τ and α [9]. The input impedance will increase 

toward the value of the unloaded feeder impedance as the 

value of τ is decreased. In particular, the input impedance 

depends on τ and α. In this case, it can be considered as a 

broadband type with a wide band of 825 MHz within 5.5 

meters. As a consequence, the longest dipole in the array 

will be 3.96 m long [10]. It should be noted that the longer 

the boom the better the gain. However, due to the 

mechanical factors, it is not easy to construct a longer 

LPDA. The weight and dimension of the elements will 

make the antenna not become unstable. Unless, the 

material can be changed by using a copper, then it would 

be better. 

In our work, the chosen tau (τ) and sigma (σ) contribute 

in the subtended angle of 3.43 degrees. As indicated in 

Figure 1, this LPDA antenna will have 19elements. This 

antenna is connected to the CALLISTO (Compound 

Astronomical Low Cost Low Frequency Instrument 

Spectrometer Transportable Observatory) spectrometer in 

the operation room. This international network solar radio 

spectrometer is designed by the Institute of Astrophysics, 

ETH Zurich, Switzerland under the International Space 

Weather Initiative (ISWI) project in order to monitor solar 

activities in radio region within 24 hours.  Up to date, 

there are more than 30 sites all over the world that used 

the same system. This collaboration is an alternative 

project in order to support new countries that are interested 

to study solar astrophysics.  

 

IV. RESULTS AND DISCUSSION 
 

Once the LPDA is successfully constructed and 

assembled, we have examined the antenna by evaluating 

the power flux density of solar radio burst.  It was found 

that the background sky temperature of the receiver of the 
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antenna is 300.15K. Then, we used a flux density and 

spectral power of Jovian and solar burst software to 

determine the other parameters. Detailed analysis of the 

LPDA and solar burst parametersare illustrated in Fig. 4.  

 
Fig.4. The flux density and spectral power of solar burst 

software 

 

Since we are concerned with the radiated field generated 

from the antenna, the point source radiator or isotropic 

antenna will be considered. The performance of most 

practical antennas is often referenced in terms of this basic 

radiator.It was found that the isotropic source spectral 

power is 1576 W/Hz. The burst level above the 

background sky is 0.41 dB and the flux density of the 

burst is 5.5 x 10
-21

 W/m
2
/Hz. This antenna potentially 

captures a signal that covers about 0.08 m
2
 area of the Sun. 

The gain of the antenna is 9.3dB. However, there is 

approximately 2.56dB of attenuation for every 20 meters. 

It means that the signal will lose about 0.512 dB per 100 

meters. In addition, the temperature of the burst that 

detected at the feed point of the antenna is 32 K. However, 

this signal becomes decrease to 28.75 K while by the 

CALLISTO spectrometer as a receiver.  

 

V. CONCLUSIONS 
 

In this work, selected main parameters of the antenna 

have been highlighted. The isotropic source spectral power 

of the antenna also has been evaluated. Hence, this 

parameter is important  seems the temperatures are 

different but the flux density, that is, the power landing on 

a square meter per hertz of bandwidth will be the same. 

Therefore, this is one way of calibration method that 

should be doing as a routine to make sure that the antenna 

is in a good performance. Our next task is to observe the 

radiation pattern of the signal of radio burst by using the 

LPDA. In conclusion, this antenna is suitable and very 

practical to observe the solar activities at low frequency 

region. 
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