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 Far Fields of aperture antenna

 Step 1: 
 Establish the EM fields specified on the aperture surface 

 Step 2: 
 Calculate the 2-D FT of the aperture fields

 Step 3: 
 Find the far field electric fields from equations (24.1) and 

(24.2), 
 Far field magnetic fields can be found from the electric field (if 

required) from ೑೑
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 Radiation from Uniform rectangular aperture


ೣ ೤

 Hence, from equations (24.1) and (24.2), we have,


షೕഁೝ

 

and 
షೕഁೝ

 Why this factor of 2?
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Fig. Uniform rectangular aperture (uniform 
amplitude and phase of the aperture field)
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Fig. Application I of FEP 2 and Method of Images 
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 where 


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 Fig. Sinc
function
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 E-plane (electric is maximum along y-axis, hence y-z plane, 
)

 ೣ ೤

 where and 

 Since ೣ ೤ ೤ , then


షೕഁೝ

 
షೕഁೝ

೤

 and 
షೕഁೝ
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 H-plane (x-z plane, )

 ೣ ೤

 where and 

 ೣ


షೕഁೝ

 

and 
షೕഁೝ
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 Considering E-plane and maximum for 


షೕഁೝ

೤

 Nulls occur at ೤

 Thus ಽ೤

మ
೤


೤

೤

 Similarly, 
ೣ
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 For HPBW, ೤


೤

೤ ೤


೤

 Similarly, 


ೣ

 It is inversely proportional to length in the corresponding 
cutting plane
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 How do one calculate the directivity (for main beam in broadside 
direction of the aperture)?

 మ

ೌ
ᇲ

ೄೌ

మ

ೌ
మ

ᇲ
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 For uniform rectangular aperture

 Hence ೣ ೤

మ


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 It is a sinc function, to find the maxima

 మ

 First maxima solution: 

 is for the main beam

 Second maxima solution: 








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Fig. Radiation pattern of a 
uniform rectangular aperture 
of dimension 

௫ ௫ ௫ ,

 
௬ ௬ ௬

௬ ௫

௫
ଶ

௫
ଶ

௬
ଶ

௬
ଶ

ଶ



Aperture antennas

10/25/2020Prof. Rakhesh Singh Kshetrimayum15

 Uniform circular aperture
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Fig. Circular aperture of radius 
a in x-y plane
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





 Since aperture is in x-y plane, we have, 










ᇱ ᇱ
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




ᇲ ᇲ

 For aperture field distribution with circular symmetry (no field variation 
w.r.t. ),



 Then 


ᇲ ᇲ
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 Note that the inner integral looks like Bessel’s integral  

 and gives 2 times the Bessel’s function of first kind 

 and of zero order



 2

 Recall that 


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 For uniform distribution,

 along y direction

 2





 Recall that 

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 Similarly, 
షೕഁೝ
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


షೕഁೝ

భ  

 Similarly, 
షೕഁೝ

భ
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 Hence 
మ మ

మ
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


షೕഁೝ

భ  

 Similarly, 



 Or, 

 Hence, 

 where D is diameter
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 For BWFN, the first zero or null point is





degrees
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 Fig. Radiation 
pattern of a 
uniform 
circular 
aperture of 

(please note SLL 
is 0.1323 or -
17.56 dB)


