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Abstract
Computational electromagnetics (CEM) may be broadly defined

as the branch of electromagnetics that intrinsically and routinely
involves using a digital computer to obtain numerical results. This
paper presents a technique for the measurement of  the radiation
fields of discone antenna by using moment method (MM). The
measurements are carried out for the perfect conductors by using
the dipole feed. The numerically calculated results are
experimentally validated for a discone antenna from 300MHz -
2.4GHz. The radiation patterns of discone antenna for multiple
frequency and the effects of feed location on antenna's operations
are discussed.
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1- Introduction
With the evolutionary development of (CEM) during the past 40-

plus years, the ever-increasing complexity of communication
systems, there has been a need for engineers to predict the
behavior of such systems by means of computer simulations. As a
result, the equations involved in the mathematical description of
electromagnetic quantities, which are of interest in most cases,
have become more complex. Consequently, more sophisticated
numerical methods have been developed to solve electromagnetic
problems. These methods are gaining greater and greater success
with the constant development of new powerful digital
computers[1].

A discone antenna is in fact a biconical antenna where one of
the cones is replaced by a disk-shaped ground plane, with
impedance and radiation characteristics detrained by the angle of
the cone and the diameter of the disc. The length of the cone and
the dimensions of the feeding structure limit the antenna's lowest
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and highest frequencies[2]. The disk is mounted on top of the cone
as shown in figure(1). This structure was first developed by
Kandoian in 1945. Discones have linearly polarized radiation
patterns like a monopole. The radiation pattern is near
omnidirectional in the azimuth plane for about one octave and the
impedance bandwidth can be up to 10:1 [3].

The length of the cone elements should be a quarter-
wavelength of the minimum operating frequency. The diameter of
the top of the cone depends on the determined upper frequency
limit of the antenna: the smaller the diameter, the higher the
frequency. The slant height of the cone is equal to a full free-space
quarter-wavelength at the lowest frequency of interest[4].

Discone antennas have been used widely for various
applications such as amateur radio and wireless systems.
Because of its wideband characteristics it is a suitable choice for
ultra wideband (UWB) communication. In UWB communication a
pulse transmitting antenna is usually necessary. The effects of
angular dispersion of discone antennas are studied. One limiting
parameter of discone is the feed point. Since the cone is fed by a
dipole. The frequency bandwidth is inversely proportional to the
size of truncation. To overcome this problem and increase the
bandwidth, the configuration shown in figure(2) is suggested. In
this design a discone antenna is designed for a higher frequency
band of (2.4–9 GHz) and placed upside down with a shared
feeding point with the larger discone. The larger discone is
designed for a lower frequency band of  300 MHz to 2.4 GHz [3].

In this work moment method (MM) technique is used to
compute the radiation field from asymmetrically excited perfectly
conducting bodies of revolution with different frequency and feed
locations[5].

2- Formulation:
The problem of electromagnetic radiation and scattering from

perfectly conducting bodies of revolution of arbitrary shape is
considered. The mathematical formulation is an integro-differential
equation, obtained from the potential integrals plus boundary
condition at the body[6].

The numerical methods has been developed to treat the
electromagnetic of scattering and radiation problems from



surfaces. When a scattering surface supports the nonvanishing
electric current J and the magnetic current M , the scattered
electric field may be obtained from [6], with a suppressed time
variation of ( tje  ) as:
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Where A and F are the magnetic and the electric vector
potentials, and V is the electric scalar potential. The functions of
the coordinate on the scatterer can be written as[7]:












   sdMxsdJ
j

sdJjnEn
ss s

s
inc )(ˆˆ


 ……..(2)

Where J and M are  the electric and magnetic surface current ,
 is the free-space Green's function. When a field point
approaches the scattering surface from the inside, the boundary
condition 0E is satisfied. For bodies of revolution BoR both the
incident field incE and the induced current J can be expressed due
to Fourier series of the azimuthal coordinate. This approach
provides an integral equation for each azimuthal mode, the
solution of which gives the unknown mode current. This method is
especially suited to conical horn antennas, since they normally
operate in the dominant mode. On  a body of  revolution the
induced current J has components along two orthogonal surface
vectors t̂ and ̂ . According to the moment method each
component can be represented by a finite set of expansion
functions. Mautz an Harrington [6] have selected these expansion
functions ( 
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, ) produced from Galerkin expansions. Utilizing a

similar procedure, one can reduce eq.(2) to matrices form[7]:
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Where the superscripts J and M refer to the submatrices of the
electric and magnetic currents respectively. In the above equation
the submatrices  ttmZ ,  tmZ ,  tmZ  and  

mZ are known as the
impedance matrix of the mode m ,  tmI and  mI are column
matrices of the unknown coefficients in the expansion of the
current and  tmV and  mV are excitation matrices which can be
evaluated as [5]:
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Where  and  denoted t or  . We assume that the field
incident on the body of revolution is due to an x-directed electric
dipole of moment dlI at a point  dzd ,0,0 .

Eq.(5) can be written as:
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Where    2122
diid zzR   and the mode 1m , (T and T  ) are

the weighting factors of the impulse functions approximating the
triangular functions and their derivatives and  is the angle of the
generating curve with the z-axis.

For a body of revolution with impedance boundary conditions
the far scattered field in the   , direction  my be written in the
form[7]:
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With   sinimm kJJ  is Bessel function of order m , and :
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The sequence of equations completes the derivation of the
scattered field for a body of revolution with impedance boundary
conditions[7].

To prove the mathematical and practical treatment correctness
which has been taken into account in this paper. Consider the
discone antenna which is a special case of  biconical antennas,
whose radiation characteristics are mainly detrained by the angle
of the cone and the diameter of the disc. Therefore, the radiation
pattern for spherically capped biconical antenna with unequal cone
angles( 1.531  and 902  ), was shown in Figure (3-a)[8][9].
Another good correctness was examine by  choosing the
dimensions of a discone taken by [3][10], but with dipole feed, as
shown in figure (3-b)



3- Numerical Results:
Impedance and radiation of a symmetrical discone antenna (as

shown in figure(2) can be calculated using moment method
formula with Galerkin technique. The discone antenna is an
excellent theoretical model for studying the essential by using
property of a dipole-type antenna. The  optimum dimensions of the
antenna under test were choosing with length of 0.23 cm, cone
angle ( ) of 30◦, ground plane diameter of 0.29 cm and the
distance between the cone and ground plane is 0.025 cm.

The discone antenna here is designed  for a lower frequency
band of 300 MHz to 2.4 GHz. Using the computer simulation, the
radiation patterns  of the  optimized antenna for multi frequency
with a dipole location of 0.0255 cm from the center of axis are
shown in figure (4).

The results show that the perfect case was obtained at a
frequency of 500 MHz in this design. Therefore, this frequency was
chosen to study the influence of  the dipole locations on the
radiation fields of the discone antenna as shown in figure (5).

4- Conclusions:
The solution of large and small scale electromagnetic (EM)

integral equation problems by the moment method is burdened by
the creation and storage of a dense system impedance matrix.
This paper presents a new case for efficiently compressing the
result of the discone antenna by using dipole feed. The operator
equation is solved by the moment method. The solution , valid for
three- dimensional closed surface S, is then applied to a surface of
the BoR.

It is found that the microwave measurement done at a multi
frequency generates a number of solutions for the location of
dipole. Hence measurements must be carried out at more than
one frequency and location of dipole to get the correct answer for
the radiation.
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المستخلص

 .
عاكس وذلك باستخدام -ھذا البحث یقدم تقنیة لحساب مجالات الإشعاع الصادرة من ھوائي قمعي

ع. طریقة العزوم
-إن نتائج الحسابات العددیة لھوائي قمعي. استخدام ثنائي القطب كمغذي للھوائي

300MHzتجریبیا على استخدام الترددات ضمن  - 2.4GHz .

www.pdfgeni.com/book/discone-


-لھوائي قمعي
.للمغذي وتأثیرھا على عمل الھوائیات

Figure (1) Typical radiation patterns of discone antenna[3].

Figure (2) Design and optimization of the discone antenna
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Figure (3) Elevation radiation patterns of:
(a) spherically capped biconical antenna with unequal cone

angles[8][9]
(b) discone antenna for the frequency 0.5 GHz and 2 GHz [3][10]
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Figure (4) Elevation radiation patterns of  discone antenna for
multi frequency
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Figure (5) Elevation radiation patterns of  discone antenna for
deferent of the dipole locations


