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

 What is the motivation for using reflector?

 Case study I (VED with a flat-plate reflector):
 Consider a z-directed Hertz dipole
 What was the directivity of Hertz dipole?
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 Maximum directivity is 1.5
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Fig. A plane reflector with VED 
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Plane reflector at z=0 is an electric wall d
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

 What is the array factor for two VED element array?

 Assume equal phase excitation and 
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 What is the far field electric field of the two element VED antenna array?

 Use pattern multiplication principle (far field of VED is derived in lecture 
21)
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 What is the gain after putting the reflector?

 From electric field one can always find the radiation intensity and total 
radiated power, hence
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 The maximum directivity is observed as 6.566 for 
 which is four times 1.5 which is the maximum directivity of single VED

 Case study II (HED with a flat-plate reflector):
 Consider a z-directed Hertz dipole
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 Maximum directivity is 1.5
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Fig. A plane reflector with VED 

HED 


Plane reflector at y=0 is an electric wall
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 What is the array factor for two HED element array?

 Assume equal phase excitation and 
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 What is the far field electric field of the two element VED antenna array?

 Use pattern multiplication principle (far field of HED is derived in lecture 
21)
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 What is the gain after putting the reflector at y=0?

 From electric field one can always find the radiation intensity and total 
radiated power, hence
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 The maximum directivity is observed as 7.5 for small values of 

 The maximum directivity is observed as 6 for for 
n=0,1,2,3,…

 which is four times 1.5 or more which is the maximum directivity of single HED
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 Case study III (Corner reflectors):

 Made of two flat-plate reflectors

 Joined to form a corner (angle between two reflectors could be 
where n=1,2,3,…)

 Number of images: 

Fig. A corner reflector with for HED (most popular corner reflector)
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

 What is the array factor for four HED element array?

 Assume equal phase excitation and 



 1 2 3

4

 భ
ᇲ

మ
ᇲ

య
ᇲ

ర
ᇲ

ೣ ೤

ೣ ೤



Aperture antennas

11/15/2020Prof. Rakhesh Singh Kshetrimayum12

 What is the far field electric field of the four element HED antenna array?

 Use pattern multiplication principle (far field of HED is derived in lecture 
21)
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Geometrical optics:
 if a beam of parallel rays is incident upon a parabolic reflector, 

 the radiation will converge (focus) at a spot 
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 which is known as the focal point.
 It is denoted by F 

 Similarly, 
 if a point source is placed at the focal point F, 
 the rays reflected by a parabolic reflector will emerge as a parallel 

beam
 In other words,

 Rays that emerge in a parallel formation are usually said to be 
collimated

 Beam collimation is a characteristic of highly directional antennas
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