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Introduction:

Array antenns is often used
8s an antenna for communication
system, like electrical despun
antenna fo the communication sate-
llite. In this case, the chara-
cteristices of the antenna are
required not only desired gain and
directivity but also wide bandwidth.
Dispite of using ideal elements
and feeding system, the array ante-
nna generally has amplitude-fre-
quency and phase-frequency chara-
cteristices caused by array confi-
gulation. This paper discusses
the transmission characteristices
of the circular array, because of
its applicability for the communi-
cation satellite.

Transmission function of the
array antenna:
Transmission characteristices
- of the array antenna are defined
by the frequency characteristices
of the elements, mutual-coupling
between elements, and configu-
lation of the array. lLet's con-
gider an array antenna composed
by H elements. If mutual-
coupling between elements can be
neglected, the transmission chara-
cteristices of the array are inclu-
ded in_equation 1. .
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@, carrier frequency

r{ : relative amplitude between
each wvaves radiated from
elements and reference
wave.,

QE : relative time difference

Betwveen each waves and

reference wave.
From the equation 1, normalized

transmission function of the array

Japan

is written as complex pover series.
The real part of the transmission
function, R.(u), and the imaginary
part, In({u), are written as followves.

(2)
(3)

Re(“)=304alf+azf2+33f3¢....
In(u)=b0+blf4‘b2f2+b3f3+o XX

The coefficients in the equation,
an, by, are shoven below.
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Circular array transmission
function:

In this section, transmission
function of the cirqular array
are treted by using the method
discribed previous section.

The results of the coefficients
of the circulare array which is
consisted N isotropic elements
and activated equary amplitude

are showven for example.
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: aiameter of the array
: wavelength of the carrier
Pig. 1 indicats the hth coeffi-
cient vs. element number N.
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number of elements, KN

Pig. 1 bth coefficient vs. n

From the analysis made on the
other types of eircular array,
the coefficients of the transmi-
ssion function are written as
below.

array con-
nth co-
(efficient)oo(fiS“lation)//(

fucter

array
band-
width

vhere
array bandwidth B,=\cfe/D

The array configulation factor is
the funetion of n, number of the
elements, type of the elements,

)

and configulation of the elements.

Distortion caused by the array
antenna:

The transmission charzcteristices
of the array antenna generate dis-
tortion on the signal passing
through the antenna. Type of the
distortion depends on the type of
modulation on the signal. In this
section, analysis is made on dis-
tortion of the frequency modulated
multi-channel telephony. The dis-
tortion caused by the array antenna
is directly related to the coeffi-
cients of the transmission function.
And it is also indicated that the
value of distortion is the function
of the ratio of bandwidth of the
base-band and array bandwidth, K3,
and ratio of the r.m.s. deviation
of the signal and array band-width,K,.
Fig. 2 11lustrates the relation
between ratio of signal and dis-
tortion, §/D,, and coefficients.
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