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Abstract:- In this paper, we present the idea of using reflectors to direct the radiation pattern of 
antenna into the required areas the paper illustrates the idea of radiation steerability. We use the EBG 

at one side of the antenna to reflect the radiation or to enhance the radiation into the opposite direction 

of the antenna. Generally these EBG structures are used to mitigate surfacewaves. For analysis we take 

monopole antenna as example to explain the concept. We place EBG at one side and planar reflecting 

surfaces at other to sides and the results are analysed in the remaining side. The radiation pattern 

curves will explain the idea of this paper. 
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I. INTRODUCTION 
The monopole antenna is used in wireless communication mainly in cellular applications but these 

antennas suffer narrow BW and excitation of surfacewaves in order to overcome this problem several techniques 

are used the concept of surfacewave supression is used here in this paper. These EBGS are compatible with the 

Integrated designs and low cost, low wieght, and versatile. The limitations of the antenna can be overcome by 

the recent efforts on EBGS. In this paper we use the monopole antenna for analysation at one side we place the 

EBG structure this will improve its BW and construct the same phase  radiation into opposite direction and 

destruct the opposite phase radiation. This is one of the property of EBGS. Then we place the planar reflectors 

to make the antenna into directional the radiation will be directed to two areas by the use of these planar 

reflectors the idea will be explained by the simulation results illustrated in the paper. 

 

II. DESIGNING THE MODELS 
A monopole antenna with the hieght 3.16cm is taken and it is filled with pec material. And the EBG is 

desined with the base dimensions as 10.05×3.16cm along y and z directions and the via hight is 0.5cm and the 

patch dimension are 1.4×1.4cm. and this antire EBGS is placed at negative X direction area. The design with 

only EBG as reflector and the EBG along with planar reflectors is shown in the following figure [1]. In the 

figure [1] the first schematic shows only EBGS is used there the radiation is enhanced in the +X direction where 

when the two planar reflectors are acted at both sides of the EBG the radiation will be directed symmetrically 

along +x to +y and +x to –y directions. 

 

 
Fig [1]. Schematic view of EBG and planar Reflctors with monopole antenna 
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III. SIMULATED RESULTS 
The proposed design is implemented and executed by using anasoft HFSS software and the results are illustrated 

below.  

A. Return loss 

The return loss curves are drawn between the S parameter and frquency the operating frequency of the 

monopole antenna is 1.9091GHz when only EBG is used and when the two planar reflectors along with EBG 

are used the the operating frequency is changed to the 1.8485GHz. the return loss curevs are shown in below 

figure [2]. It will explains the comparision between the designs. 

 
Fig [2]. Return loss VS frequency curves 

By the above curves we can see that the return loss for first design is only -14.7752dB and for second design it 

is      -19.7966dB. 

B. Radiation pattern 

The radiation pattern of the antenna will explains how the energy is distributed around it is shown in 

the following figure[3] that the radiation for 90º along phi direction is elaborated when the planar reflectors are 

acted thus the energy is more widely distributed in the design the radiation pattern curves are shown in the 

below figure [3]. 

 
Fig [3]. Radiation pattern curves 

 

C. Total gain in 3D 

The total gain in 3D for both proposed design are illustrated for better understanding the 3D gain is 

taken along the +X direction form top view and the gain nothing but energy of the antenna is enhanced up to 

6.8385dB form figure [4]. And the energy distribution in form of conical shape. And when planar reflectors also 

acted then it is 4.2491dB and its shape in +X direction is double conical which is symmetric in shape along the 

+X direction, here +X direction indicates the antenna side where there are no reflecting surfaces are placed. 
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Fig [4]. 3D gain from top view 

 

 The over all total gain is present in fig [5] where the maximum gain for EBG reflcetor is 9.7624dB and 

for EBGS along with Planar reflectors is 9.1321dB.  

 
Fig [5]. Total gain in 3D 

 

D. Antenna parameters 

The comparison of some other antenna parameters like the peak directivity, peak gain, max U, incident 

power, Radiated power, efficiency, and front to back ratio are listed in the following table [1]. 

Quantity Value 

Max U 0.377674(W/sr) 0.228817(W/sr) 

Peak Directivity 4.88352 2.90199 

Peak Gain 4.90844 2.90671 

Peak Realized Gain 4.7461 2.87547 

Radiated Power 0.97186(W) 0.990862(W) 

Accepted Power 0.966925(W) 0.989253(W) 

Incident Power 1(W) 1(W) 

Radiation Efficiency 1.0051 1.00163 

Front to Back Ratio 4.90055 1.7354 

Table [1]. Antenna parameters 

 

IV. CONCLUSION 
The refelctors can be used in antennas either to enhance its radiation are some other antenna parameters 

to overcome the limmitations of antenna and the EBGS are very useful in this and the radiation can be set in to 
particluar areas by placing the refelctors in proper manner so that we could satisfy some other applications in 
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communications this paper will explain the radiation distribution around antenna when the reflectors are used 

along side of the antenna. 
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