
Chapter Chapter 13 13 : Horn Antenna: Horn Antenna

• E-plane sectoral horn (E-plane horn)

• H-plane sectoral horn (H-plane horn)

• Pyramidal horn

• Corrugated horn
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• Corrugated horn



EE--plane hornplane horn
The aperture fields are given by (for –a/2≤x’≤a/2;-b1/2≤y’≤b1/2)
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EE--plane horn (plane horn (22))
where angle flare:2;cos1 eee ψψρρ =
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Design exampleDesign example

• Design an E-plane horn so that the maximum

phase deviation at the aperture of the horn is

56.72̊. The dimensions of the horn are a=0.5λλλλ,

b1=2.75λλλλ.
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FarFar--zone fieldszone fields
Assume that closed surface is an infinite plane that passes

through the aperture of the horn, i.e., z’=ρ1 plane. On this plane

the fields are assumed to be zero everywhere except at the

aperture. Thus,
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FarFar--zone fields (zone fields (22))

Recall that the far-zone electric field due to electric and 

magnetic surface currents are given by:
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FarFar--zone fields (zone fields (33))

The far-zone electric field due to the horn antenna can be 

written as:
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{ }NLE +−≈
−

r

ejk
r

jkr

π4
)(
r

×−−= cos1)sinˆcoscosˆ(
jk

e
θρφθφθφL

7

and

∫ ∫− −

+2/

2/

2/

2/

)sin'cos'(sin1

1

'')','(
a

a

b

b

yxjk

x dxdyeyxM
φφθ

∫ ∫− −

+

×+=
2/

2/

2/

2/

)sin'cos'(sin

cos

1

1

1

'')','(

)cosˆsincosˆ(

a

a

b

b

yxjk

y

jk

dxdyeyxJ

e

φφθ

θρ

η

φφφθθN



FarFar--zone fields (zone fields (44))

Then N and L can be written as:
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FarFar--zone fields (zone fields (55))
It can be shown that
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FarFar--zone fields (zone fields (66))
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FarFar--zone fields (zone fields (77))
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FarFar--zone fields (zone fields (88))
and
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FarFar--zone fields (zone fields (99))
Therefore

),(
2

cos

)cos1(sin
8

2122

2/

)1(cos

11

1
2

1

ttF
ak

ak

e

eE
r

e
akjE

x

x

kjk

jk
jkr

y

















−














×+−= −
−

π

θφπρ

ρ

θρ
θ

13

22












−





),(

22

2
cos

)cos1(cos
8

2122

2/

)1(cos

11

1
2

1

ttF
ak

ak

e

eE
r

e
akjE

x

x

kjk

jk
jkr

y


























−

















×+−= −
−

π

θφπρ

ρ

θρ
φ



EE--plane and Hplane and H--planeplane

E-Plane

(φ=π/2,3π/2)
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Radiation PatternRadiation Pattern
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Normalized field pattern: ρ1 = 6λ, a = 0.5λ, b1 = 2.75λ



Radiation Pattern (Radiation Pattern (22))
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Radiation Pattern (Radiation Pattern (33))
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DirectivityDirectivity
The radiated power can be obtained from the power into the

aperture. For uniform distribution, the Poynting vector is given

by
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Directivity (Directivity (22))
The maximum radiation intensity is given by

Since
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Half-power beamwidth



Normalized Directivity
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H-plane sectoral horn



Radiation Pattern

Normalized field pattern: ρ2 = 6λ, a = 5.5λ, b1 = 0.25λ



Radiation Pattern (2)



Half-power beamwidth



Pyramidal Horn



Radiation Pattern

Normalized field pattern: ρ1

=ρ2 = 6λ, a1 = 5.5λ, b1 = 

2.75λ, a = 0.5λ, b = 0.25λ2.75λ, a1 = 0.5λ, b1 = 0.25λ



Radiation Pattern (2)

Normalized field pattern: ρ1

=ρ2 = 6λ, a1 = 12λ, b1 = 6λ, 
a = 0.5λ, b = 0.25λa1 = 0.5λ, b1 = 0.25λ



Radiation Pattern (3)



Corrugated Horns



Aperture-matched horns



Quiz

• Derive the formula for the maximum 

directivity of E-plane horn (in slide 19).

HINT: C(-x) = -C(x), S(-x) = -S(x).


