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ABSTRACT: The EBG structures were used for surprising the surface wave propagations in the antenna as we know 

the EBG’S used to enhance parameters of monopole antenna in the earlier research. In this paper we analyse the effect 

when the distance between the EBG and antenna are altered in this first the EBG placed at the end of the ground and 

second the EBG placed out the ground and them the EBG placed inside the ground all this are analysed and the changes 

in parameter were illustrated in this paper. This paper mainly concentrated a radiation distribution of antenna. So that 

we can understand the effect of EBG placement on the antenna. 
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I.INTRODUCTION 

The EBGs are also called as meta-materials which are artificial magnetic conductors used for mitigation of surface 

wave propagation in antennas. Its constructive and destructive properties are helping in enhancement of antenna 

parameters this can be used as absorber or enhancer of energy which is explained in paper [1]. And also used for 

directing energy which is explained in [2]. Here the monopole antenna is used for the analysis as we know that 

monopole antenna is mainly used in mobile communication. But suffers the narrow band width limitations here as 

explained in [1] the EBG enhances the radiation energy in opposite direction so that we concentrate the change in 

amount of enhancement when the place of EBG is changed so in this paper it is analysed when EBG is at the end of 

ground, out of ground, on the ground and the results are compared and illustrated in this paper. 

 

 

II. ANTENNA DESIGN 

A monopole antenna of arm length 3.16EM is taken which is opera table at 2GHZ frequency and it‘s diameter is 0.2cm 

the ground is of dimensions 10.05*10.05cm and the EBG have placed vertically with a base ground of 10.05*3.16cm in 

YZ directions. And the patch size for EBG is 1.4*1.4cm in YZ direction and the pin via is of 0.1cm radius and 0.5cm 

height. And the entire design is shown in figure [1]. 
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Fig [1]. Proposed Antenna Model 

And the idea of implementation of EBG placement at the end of ground and out of ground and inside of 

ground is clearly shown in figure [2]. 

 

 

 
 

Fig [2] Antenna Design a﴿ EBG at the end of Ground b﴿ EBG outside the Ground c﴿ EBG on the Ground. 

 

 

III. SIMULATION RESULTS 

A. Return loss:- 

The return loss curves are taken by the S11 matrix verses frequency here these curves will explain that the extent of 

loss of antenna when the place of EBG is altered. These curves are shown in following figure [3]. 
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Fig [3] Return loss curves a﴿ EBG at the end of Ground b﴿ EBG outside the Ground c﴿ EBG on the Ground. 

 

By the above figure we can see that the operating frequency of antenna can slightly changes when the place of EBG is 

changed and also the return loss is changed when the EBG is at the end of ground the return loss is -14.6780dB, when 

the EBG is out of ground the return loss -21.0714dB and when it is on the ground it is the return loss is -19.2195dB so 

by the comparison we can say that the return loss is better when the EBG is out of ground. 

 

B. Radiation pattern:- 

The radiation pattern curves are shown in the following figure [4] by the observation when EBG is out of ground the 

radiation distribution is almost symmetrical in +92-90 regions for phi=0º and phi=90ºand the radiation pattern is similar 

for EBG at the ground and inside the ground which are crossing 5Db line for phi=90ºwhere as it is only crossing 3dB 

for when EBG is out of ground condition. 

 
Fig [4] Radiation pattern Curves a﴿ EBG at the end of Ground b﴿ EBG outside the Ground c﴿ EBG on the Ground. 

 

C. 3D gain:-  

The 3D gain curves are shown in the following figure [5] by the figure we can see that the maximum value of total gain 

6.93dB, 5.1853dB and 6.86dB for EBG at the end of ground, out of the ground, on the ground conditions respectively. 

By the figure we can explain that the enhancement of energy in the opposite direction is better when the EBG is placed 

near to the antenna. 
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Fig [5] Gain in 3D a﴿ EBG at the end of Ground b﴿ EBG outside the Ground c﴿ EBG on the Ground. 

 

 

for the easy understanding the total gain is presented in top view in the figure[6] in the figure it is 3.04dB when the 

EBG is out of ground 6[b]. Which is of low value among the analysis? When the EBG is at the end of the ground 6[a]. 

The maximum value is 3.81dB which is better than 6[b] and finally when the EBG is on the ground the maximum value 

3.9666dB which is better than previous to analysis. By the comparison we can say that when the EBG is moving 

towards the antenna the more energy is enhance in the opposite direction. 

 

Fig [6] Gain in Top view a﴿ EBG at the end of Ground b﴿ EBG outside the Ground c﴿ EBG on the Ground. 

 

Table [1] Antenna Parameters 

S.No Quantity Value 

1 Max U 0.379307(W/sr) 0.260568(W/sr) 0.381634(W/sr) 

2 Peak Directivity 4.8998 3.28157 4.83017 

3 Peak Gain 4.93656 3.30011 4.85352 

4 Peak Realized Gain 4.76663 3.27448 4.79586 

5 Radiated Power 0.97282(W) 0.997838(W) 0.992897(W) 

6 Accepted Power 0.965577(W) 0.992232(W) 0.988121(W) 

7 Incident Power 1(W) 1(W) 1(W) 

8 Radiation Efficiency 1.0075 1.00565 1.00483 

9 Front to Back Ratio 5.06549 2.51063 4.76458 

 

 



 

       ISSN (Print)  : 2320 – 3765 

       ISSN (Online): 2278 – 8875 

 

International Journal of Advanced Research in  Electrical, 

Electronics and Instrumentation Engineering 

(An ISO 3297: 2007 Certified Organization) 

Vol. 2, Issue 9, September 2013 

 

Copyright to IJAREEIE                                                            www.ijareeie.com                                                                            4316          

 

CONCLUSION 

The EBG effect on radiation enhancement is better when The place of EBG is within the Ground as the EBG placed far 

from antenna or out of ground the enhancement of radiation falls in opposite direction of the antenna thus absorption of 

radiation takes place in this condition. 
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