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New formulas, important considerations, 
important formulas, important concepts

Memo

Mathematical tools to be exploited

Mathematics

Color legend

Very important for the discussion
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Arrays

The antennas of the considered array are equal

P is located in the Fraunhofer Region relevant to the each antenna of the considered array

P is located in the Fraunhofer Region relevant to the overall array antenna

Principle of pattern multiplication

The Array Factor is a function of the angular coordinates and depends upon:
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the input excitations of the antennas of the array itself (through In )

 , 

the array geometry (through N and )nr


Very interesting 
implications relevant 

to the synthesis of the 
pattern

Element Factor

Array Factor
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Periodic Linear Arrays (z-axis): Uniform Excitations
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1. Let’s depict F(u)

2. Let’s jump from u to  and calculate:

The direction of the Main Lobe

The NNBW / HPBW

The SLL

2MB

 

NNBW 2
Nd


 HPBW 0.88

Nd




SLL 13.46dB 

BROADSIDE ARRAYS
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Periodic Linear Arrays (z-axis): Uniform Excitations

Wire Antennas with Uniform Current Distribution 
vs.

HPBW 0.88
2L


 HPBW 0.88

Nd




Wire Antennas Linear Arrays

2L N Nd
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Uniform input excitations (Broadside Array)

Periodic Linear Arrays (z-axis)

Beam scanning

Endfire Array 

Beam scanning and grating lobes



Stefano Perna – Università Parthenope – Ingegneria Informatica, Biomedica e delle TLC - Arrays

Numerical Examples
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Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Periodic Linear Arrays (z-axis): visible region
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Visible region of the 
spectrum

Exercise n.1
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.2
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.3
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.3
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.3
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.3
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.3
Periodic Linear Arrays (z-axis): Uniform Excitations

10N 

2  u

F

N

0.5d d    

20 



Stefano Perna – Università Parthenope – Ingegneria Informatica, Biomedica e delle TLC - Arrays

Exercise n.3
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.4
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.4
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.4
Periodic Linear Arrays (z-axis): Uniform Excitations
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Exercise n.4
Periodic Linear Arrays (z-axis): Uniform Excitations
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Endfire Arrays
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Broadside Arrays


