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Fig. Sinc (5x) and Sinc (x) vs x
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Aperture field 
parameter

Expression ᇱ

(centre of 
mouth)

ᇱ

(extreme edge 
of mouth)

ᇱ

(extreme edge 
of mouth)

Amplitude
଴

ᇱ
଴ 0 0

Phase ି௝ఉ
ଵ

ଶ௥బ
ᇲ ௫

ᇲ
మ 1 ି௝ఉ

ଵ

଼௥బ
ᇲ ஺

మ

(maximum)

ି௝ఉ
ଵ

଼௥బ
ᇲ ஺

మ

(maximum)

Table: Amplitude and phase variation of H-sectoral horn antenna
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 Second step:

 Take the 2-D FT of aperture field
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 where 
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 Third step:

 Find the fields using equations (24.1) and (24.2)

 Recall for TE10 mode waveguide,


ᇲ

భ

మೝబ
ᇲ

ᇲ
మ






ೌ೤

೒



Aperture antennas

11/5/2020Prof. Rakhesh Singh Kshetrimayum17

 Revisiting equations (24.1) and (24.2) for this aperture antenna,


షೕഁೝ

 ---(24.1)


షೕഁೝ

---(24.2)

 Since there is contribution from and , it is simplified as


షೕഁೝ

 ---(24.1)


షೕഁೝ

---(24.2)
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 Using the relation (note that for the waveguide 
case should be the wave impedance for the mode we are considering), 
it can be simplified as


షೕഁೝ

 ---(24.1)


షೕഁೝ

---(24.2)

 Further simplification after combining common terms,


షೕഁೝ

---(27.1)


షೕഁೝ

---(27.2)
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 where బ
ᇲ 



 E-plane patterns ( ):
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 Hence and 

 where and 
and and are sine and cosine 

Fresnel integrals

 Therefore, 
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 Hence
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 H-plane patterns ( ):

 and 
షೕഁೝ

 and 



ೝబ
ᇲ ഁೣభ

మ

మഁ

ೝబ
ᇲ ഁೣమ

మ

మഁ



Aperture antennas

11/5/2020Prof. Rakhesh Singh Kshetrimayum22

 బ
ᇲ 



 Hence

 బ
షೕഁೝ

బ
ᇲ 

 Directivity

 మ



Aperture antennas

11/5/2020Prof. Rakhesh Singh Kshetrimayum23

 మ


మ

How do we find t for maximum phase error?

 Maximum phase error is for , 

 hence 
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 Let us equate the maximum phase error to 
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 Yes and optimal value is for  

 What is the value of t for this?
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