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 E-plane and H-plane sectoral horn antennas together make pyramidal 
horn antenna
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Table: Amplitude and phase variation of Pyramidal horn antenna
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 Second step:

 Take the 2-D FT of aperture field

 ௬ 
గ௫ᇲ



ିఉ
భ

మೝబ
ᇲ ௫ᇲ

మ

ఉೣ௫
ᇲ ᇱ

ିఉ
భ

మೝబ
ᇲ ௬ᇲ

మ

ఉ௬
ᇲ ᇱ/ଶ

ି/ଶ

/ଶ

ି/ଶ

  ଶ ଷ

 where

 బ
ᇲ 

ഁೣభ
మ ೝబ

ᇲ

మഁ

ഁೣమ
మ ೝబ

ᇲ

మഁ



Aperture antennas

11/13/2020Prof. Rakhesh Singh Kshetrimayum5

 బ
ᇲ 

ഁ
మೝబ

ᇲ

మഁ

 Third step:

 Use equations (27.1) and (27.2) to find the FF electric fields


షೕഁೝ

---(27.1)


షೕഁೝ

---(27.2)

 where 
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 E-plane patterns ( ):
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and 
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 It will determine the radiation pattern which is similar to E-plane 
pattern of E-plane sectoral horn antenna 
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షೕഁೝ

 H-plane patterns ( ):
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 It will determine the radiation pattern which is similar to H-plane 
pattern of H-plane sectoral horn antenna 
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షೕഁೝ

 Hence


షೕഁೝ

 E-plane radiation pattern is similar to E-plane radiation pattern of E-
plane sectoral horn

 Whereas H-plane radiation pattern is similar to H-plane radiation 
pattern of H-plane sectoral horn
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 The phase efficiencies for optimum gain sectoral horns with 
s=1/4=0.25 and t=3/8=0.375 are





 Hence, 

 Therefore, for optimum gain pyramidal horn antenna 
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 E-plane and H-plane sectoral horn antennas together make pyramidal 
horn antenna

 In order to properly connect to the feed waveguide, to make it 
physically realizable



 E-plane sectoral horn antenna 
 Since all angles are equal

 (similar s)
 Hence
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 Similarly

 H-plane sectoral horn antenna 
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 Note that for E-plane sectoral horn antenna for optimum gain
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 Using the relation for H-plane sectoral horn antenna 
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 From gain relation, మ

 We can simplify the above equation in terms of A or B

 Let us simplify it for A

 Replace B as 
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 Finally, fourth order equation in A results which is the design 
equation for optimum pyramidal horn
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 You can easily find the roots of this equation (use roots command in 
MATLAB)

 It gives four roots for a=22.86mm, b=10.16 mm, G=10dBi, 
and f=10GHz

 44.9088 + 0.0000i
8.6655 +39.9698i
8.6655 -39.9698i
-39.3798 + 0.0000i

 Only first one is possible solution hence A= 44.9088 mm
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 For E-plane sectoral case 
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 Since , this pyramidal horn antenna is practically realizable


