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Abstract— In this paper we represent a wire monopole 

antenna used for microwave imaging we increase the 

bandwidth of earlier wire monopole antenna by placing 

dielectric over the ground surface. The proposed antenna is 

improving return loss and bandwidth has change upto 1 

GHz. A wire monoole antenna is relatively easy and low 

fabrication cost and faster installation makes them an 

obvious choice for developing countries. The most common 

form is the quarter-wave monopole, in which the antenna is 

approximately 1/4 of a wavelength of the radio wave. In this 

paper, we represent different structure of wire monopole to 

enhance the bandwidth and to improve the return loss. The 

performance of wire monopole, wire monopole with loaded 

dielectric structure and wire monopole with different feed 

location are investigate and simulated. The proposed 

antenna with a compact structure with better return loss and 

broad bandwidth. 
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I. INTRODUCTION 

A monopole antenna is a class of radio antenna consisting of 

a straight rod shaped conductor often mounted 

perpendicularly over some type of conductive surface called 

a ground plane. Monopole Antennas can be of various 

geometries[1] and are in use in many appliances, such as 

cellular telephones and car radios, and in broadcasting. A 

typical feed line for the monopole antenna is a coaxial cable 

with its inner conductor connected through a hole to the 

ground plane to the vertical monopole element and its outer 

conductor connected by means of a flange to the ground 

plane. Typically the inner conductor’s diameter is equal to 

the monopole element’s diameter and the outer conductor’s 

diameter is equal to the ground plane hole diameter. 

Monopole antennas, having Omni-directional radiation 

pattern characteristics, are very suitable for indoor 

applications, such as airplane, shopping center, hospital, etc. 

Particularly, their directivity on or near the radio horizon 

makes them suitable for communication systems where 

maximum operational range often depends on the directivity 

on the radio horizon. 

One of the simplest is a wire monopole antenna 

over ground plane. In order to increase the bandwidth wire 

monopole antenna loaded in different ways[2-3]. Dielectric 

loading is one of possibilities to increase the bandwidth[6-9] 

For increasing the bandwidth we are using dielectric loading 

with a material of epoxy S-2850 with a dielectric constant 

5.00.[15] Due to dielectric loading, the bandwidth of the 

antenna can be changed without changing the existing 

device's profile (e.g. the height of antenna). 

In our study, the loading of the antenna is done by 

placing the dielectric cylinders of various heights and radii 

around the wire which represent monopole radiator. The 

dielectric material used is the commercially available Sty 

cast 2850 FT (s2850) epoxy. By placing different feed and 

antenna location we increase the bandwidth of antenna. We 

also investigated the return loss of without loaded and 

loaded of monopole antenna[15]. 

 
Fig 1: Real and imaginary part of permittivity of s2850 

epoxy dielectric versus frequency 

II. ANTENNA GEOMETRY, MODELING  

The monopole consists of a 30 mm long wire on the 

100*100 mm ground plane and is the inner conductor of 

coaxial 0.45mm 50 ohm SMA probe. The position of the 

monopole is not in the centre of the ground plane but is a 

little offset. The loading takes place using a dielectric 

cylinder wrapped around wire. The simulations are 

performed with ANSOFT HFSS over the frequency range 0 

to 10GHz. As previously stated the changing parameters in 

simulations are the height and the radius of the loading 

cylinder and without dielectric loaded monopole antenna 

with different feed position .The lossless dielectric is 

represented as a material with a constant real permittivity 

value( ɛ= 5) over the frequency range, while imaginary 

permittivity equals  0. 

 

 
Fig. 2: a) Geometry of monopole antenna 1 mm radius 

b) Geometry of dielectrically loaded monopole antenna 
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III. DESIGN 

A wire monopole is mounted on circular ground surface 

with a radius of 60 mm 2 mm height and feed by a coaxial 

feed with inner conductor of 10 mm height below the 

ground surface with a radius of 0.45 mm having a material 

of copper surrounded by a dielectric material of Teflon with 

same height and radius of 1.5 mm and finally covered with a 

outer conductor having 1.9 mm radius with same height 

having a material of copper. 

Fig.3: S11 of Wire Monopole (Without Dielectric) 

IV. SIMULATION PARAMETERS 

 
(a) 

 
 

(b) 

Fig. 4: a) S11 for dielectric loaded antenna having 10mm 

height for different radius 

(10mm,12mm,13mm,14mm,15mm) b) S11 for dielectric 

loaded antenna having14mm radius for different heights 

(8mm, 9mm,10mm) 

RADIUS (MM) BANDWIDTH (MHZ) 

10 860.9 

12 1081.5 

13 1210.9 

14 1219.6 

15 1184.7 

Table 1: Bandwidth for different radius of dielectric for 

fixed height (10 mm) 

 
Fig. 5: S11 for Proposed Antenna 

(Dielectric loaded having radius 14 mm and height 10 mm) 

From Table1 and Fig. 5 we conclude a dielectric 

loaded material having 10 mm height and 14 mm radius will 

give us higher bandwidth compare to the earlier designed 

antenna with improved return loss. 

V. CONCLUSION 

Numerical simulations of S11 are performed in ANSOFT 

HFSS software. We compared characteristics of antennas 

when loading material is lossy dielectric with frequency 

dependent permittivity. As a lossy dielectric we used s2850 

epoxy material with which the real part of permittivity is 

much lower than the permittivity of dielectrics used in[4-5]. 

The obtained result is that lossy dielectric has a bigger 

influence on the lowering of S11. Also, the simulated 

radiation pattern of loaded antennas with lossy dielectric 

exhibits Omni-directional characteristics at low elevation 

angles in the observed frequency range, which is not the 

case with non- loaded monopole antenna. Depending on the 

application, this can be an advantage of loaded antenna over 

simple wire monopole. Finally, the different loaded antennas 

are analyzed and S11 is compared in the simulations. A 

good agreement is obtained. This parametric study also 

shows that without changing the existing profile of simple 

wire monopole antenna, by loading with lossy dielectric we 

can tune antenna to operate in the desired frequency range 

which is not covered by simple monopole. 

REFERENCES 

[1] Weiner, M. M., Monopole Antennas, Marcel 

Dekker Inc., USA, 2003. 

[2] Vardalahos, N. H., \Investigation of loaded 

monopole antenna,"Msc. Thesis, University of 

Leeds, 2000. 

[3] Zhang, F. F., et al., \Design and investigation of 

broadband monopole antenna loaded with non-

foster circuit," Progress In Electromagnetic 

Research C, Vol. 17, 245{255, 2010. 

[4] Ghosh, S., P. Abdulla, and A. Chakrabarty, 

\Monopole antenna loaded with dielectric resonator 

as EMI sensor," International Conference on 

Electrical and Computer Engineering, ICECE'06, 

Dhaka, Bangladesh, 2006. 

[5] Lapierre, M, et al., \Ultra wideband 

monopole/dielectric resonator antenna," IEEE 

Microwave and Wireless Components Letters, Vol. 

15, 2005. Improved ultra wide bandwidth," IEEE 



Study of Wire Monopole Antenna for Microwave Imaging 

 (IJSRD/Vol. 3/Issue 04/2015/070) 

 

 All rights reserved by www.ijsrd.com 275 

Antennas and Wireless Propagation Letters, Vol. 8, 

2009. 

[6] Ghosh, S. and A. Chakrabarty, \Ultra wideband 

performance of dielectric loaded T-shaped 

monopole transmit and receive antenna/EMI 

sensor," IEEE Antennas Wireless Propagation 

Letters, Vol. 7, 2008. 

[7] Zivkovic, I. and A. Murk, \Characterization of 

magnetically loaded microwave absorbers," 

Progress In Electromagnetic Re- search B, Vol. 33, 

277{289, 2011. 

[8] Zivkovic, Dielectric Loading  for bandwidth 

Enhancement of ultra wide band wire monopole 

antenna,” progress in Electromagnetic “ Reasearch 

c, Vol.30,241-252 ,2012. 

[9] Lee, J. P. Y. and K. G. Balmain, \Wire antennas 

coated with magnetically and electrically lossy 

material," Radio Science, Vol. 14, No. 3, 437{445, 

1979. 


