Ch.6 Arrays



Geometry of N-Element Linear Array

Fig. 6.5(a)
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N-Elements
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N-Elements
[ \
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AF = Z e/ (6-7)
n=1

v = kd cos@ + [ (6-7a)
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Another Form Of AF
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Another Form Of AF
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Divide Numerator and Denominator by 21
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Maxima (Principal)
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Secondary Maxima
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First Secondary Maxima
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Halft-Power (3-dB)
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Linear Arrays
1. Broadside
6 =90")
2. Ordinary End-Fire
@ =0°,180")
3. Phased (Scanning)
(0°<6 <180°)
4. Hansen-Woodyard End-fire
(6, =0,180")

Copyright©2005 by Constantine A. Balanis Chapter 6
All rights reserved Arrays: Linear, Plana

r, & Circular




Broadside Array

v | =(kdcos@+ L) | =0+L=0
6=90° 6=90° (6-18a)
f=0

Avoid d = nA because
W s = (kdcos@+ ), , =2mncost

w=2nncosd | ==x2zn &1
6=0",180
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Broadside (d =A4/4) N =10

-

Fig. 6.6(a)
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Broadside/End-Fire (d = A, N =10)

Fig. 6.6(b)
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No Grating L.obes

d< A

Grating Lobes

d> /A
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10-Element Uniform Amplitude Broadside Array
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Table 6.1 NULLS, MAXIMA, HALF-POWER
POINTS, AND MINOR LOBE MAXIMA
FOR UNIFORM AMPLITUDE
BROADSIDE ARRAYS

NULLS B, e pm? |
n —Nd
n=1273...
n*=N,2N, 3N,...
: _1 A
MAXIMA 0)71 = COS i7
m=20,1,2,...
HALF-POWER _ 1.391A
0, = cos .5
POINTS mNd
md/A < |
MINOR LOBE A — Al2s + 1
0, = cos s
MAXIMA 2d\ N
§&2 1,2 3. ..
mdIA < |
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Table 6.2 BEAMWIDTHS FOR UNIFORM AMPLITUDE
BROADSIDE ARRAYS

FIRST NULL
BEAMWIDTH (FNBW)

HALF-POWER
BEAMWIDTH (HPBW)

FIRST SIDE LOBE
BEAMWIDTH (FSLBW)

—

0, =2 T~ cos™! (i)]
| 2 Nd

s

T _, (1.391A
B =32 | — — v
L2 7Nd

md/A < 1

3A
0, =2 T — cos™! =
2 2dN

md/A K 1

Copyright©2005 by Constantine A. Balanis
All rights reserved

Chapter 6
Arrays: Linear, Planar, & Circular




Ordinary End-Fire
A. Maximum Toward 8=0°
B. Maximum Toward 8=180°

A. Toward 6=0°
v | =(kdcos@+p) | =kd+ [ =0
o

0 6=0"
[ =—kd
B. Toward =180°
w=(kdcos@+ ) | =—kd+ =0
6=180"
[ =+kd
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Array Factor Patterns of a 10-Element Uniform
Amplitude End-Fire Array (N=10.d=A/4)
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Table 6.3 NULLS, MAXIMA, HALF-POWER
POINTS, AND MINOR LOBE MAXIMA
FOR UNIFORM AMPLITUDE
ORDINARY END-FIRE ARRAYS

A
NULLS 9” = COS—I ] — ﬁ._
Nd
N B T
n# N, 2N, 3N,
MAXIMA 6,, = cos~* (l - %)
m= 0,1, 2,.
HALF-POWER 0 ~ 1|y — 1.391A
POINTS s purey
md/A < ]
MINOR LOBE 0~ cos—! | 1 — (2s + 1A
MAXIMA ’ 2Nd
= § 2.3, ...
Td/A < ]
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Table 6.4 BEAMWIDTHS FOR UNIFORM AMPLITUDE
ORDINARY END-FIRE ARRAYS

FIRST NULL
BEAMWIDTH (FNBW)

HALF-POWER
BEAMWIDTH (HPBW)

FIRST SIDE LOBE
BEAMWIDTH (FSLBW)
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