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In the design of an array, the maximum occurs at @ = 8 at the design frequency
f = fo which has been used to determine the progressive phase between the elements.
As the shifts from fu, the maximum also shifts to some other angle @ array from 6.

At a frequency [y, the maximum of the array factor will be 0.707 of the normalized
maximum value of unity. The frequency fy, is referred to as the half-power frequency,
and it is used to determine the frequency bandwidth over which the pattern varies over
an amplitude of 3-dB from the maximum at fi. To determine the frequeney fy and
the 3-dB frequency bandwidth, the normalized array factor of (6-10c) is written using
(6-21) as
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The frequency 15 checured-in the array factor. To be valid over & band of frequencies,
the wavelengths X and Ay and the frequencies f and f should be shown explicitly.
Using the relation v = Af, the array factor can be written as
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which peaks at # = 8y when f = fi. At any other frequency, the array factor
peaks when
freosf = fyeosfy = 0= cosf! = {r—nccmﬂa

The half-power of the array factor is obtained by letting & = fy and oceurs

v
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Therefore the 3-dB frequency bandwidth is

0.886v (.58 61
Ndcosfy (L + d) coséy

BW(3-dB) =

Therefore the bandwidth of an array depends not on the frequency operation but
rather on the array length and scan angle. This is a fundamental constraint en wide-

instantaneous bandwidth of arrays.
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