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(7.8)  Simple Line Array  (N sources)

Recall for an in-phase line source, ( ) sinc sin
2
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Now, consider N point (simple) sources, each with same source strength and phase, and separated
by a center-to-center distance d, where ( )1L Nd d N d= − = − .
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For the far field approximation, all of the ir  can be approximated as parallel. To determine a general

expression for ir , note that for ( ), ,p f r tθ=

source distance to ( ), ,p r tθ

1 1r
2 2 1 sinr r d θ= −
3 3 1 2 sinr r d θ= −
4 4 1 3 sinr r d θ= −
... ...
i ( )1 1 sinir r i d θ= − −
... ...

( ) ( )
( )( )( )

( )
1 1 sin

1 1 1

, ,
1 sin

i

j t k r i dN N
j t kr

i ii

A Ae
p r t e

r r i d

ω θ
ωθ

θ

− − −
−

= =

= =
− −∑ ∑

% %

   ( )
( )

( )
1

1 sin

1 1 1 sin

jk i dN
j t kr

i

e
Ae

r i d

θ
ω

θ

−
−

=

=
− −∑%

We define the array center to be: 
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Define r as distance between array center and ( ), ,p r tθ  field location.
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From 1

1
2

L
r r r

d
 = + ∆ 
 

,

( ) ( )
( )

( )
1

1 sin

1 1

, ,
1 sin

j k i dN
j t kr

i

e
p r t Ae

r i d

θ
ωθ

θ

−
−

=

=
− −∑%  

( )

( )

1 1 sin
2

1 1 1 sin

L jk i dNj t k r r
d

i

e
Ae

r i d

θω

θ

    −− + ∆      

=

=
− −∑%

   ( )
( )

( )

1 1 sin
2

1 1 1 sin

L jk i dNjk r
j t kr d

i

e
Ae e

r i d

θ
ω

θ

  −− ∆ −  

=

=
− −∑%



Oelze   ECE/TAM 373 Notes  -   Chapter 7               pg 41

From 1
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 and sinr d θ∆ = , the denominator term ( )1 1 sinr i d θ− −  becomes:

( )1 1 sinr i d θ− − ( )1
1 sin

2
L

r r i d
d

θ = + ∆ − − 
 

( )1
sin 1 sin

2
L

r d i d
d

θ θ = + − − 
 

                           
( )11

sin
2

d ir
L

L L
θ

  −− 
= − +   

   

Thus, the denominator term is: 
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For the far-field assumption, that is, r L>> , which suggests that 1
r
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>> , the denominator term is

approximated to: 
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Thus, for the far-field assumption:
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To evaluate ( )1
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  (Eq 7.8.6)

For θ  = 0° ( sin 0r d θ∆ = = )
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Both numerator and denominator each have zeros (and not when θ  = 0).
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v Denominator zeros: 
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Therefore, there are multiple major lobes at 1 1 2
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Thus, two (or three) major lobes (comparing line source and array)
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Thus, three (or five) major lobes
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In addition to the major lobes, there are minor lobes.  The zeros between minor lobes can be

determined from: 1 1 2
sin sinn
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Note that 5θ  is the location of one of the major lobes, that is, when 
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In summary,
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What advantage is there to using an array as opposed to a line source? What disadvantages?


