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Introduction

It is easy to calculate the field dis-
tribution factor which yields the de-
sired radiation pattern. However, it
is difficult to realize it in phased ar-
rays, because there is a mutual coupl-
ing between element antennas. So it is
essential to study the mutual coupling
and how to compensate that effects.

Here, first, we obtain a theory to
calculate the mutual coupling of E-plane
slot antennas which are cut in a finite
conductor plane and feeded with wave-
guides.

Next, using above knowledge of the
mutual coupling, we can obtain the in-
cident field distribution factor which
gives the desired field distribution
factor on array elements. It is sim-
ple to adjust precisely the incident
field distribution factor, since this
has no relation to the mutual coupling.
Thus we can perform desired radiation
patterns.

Mutual Coupling of E-plane Slot
Antennas

A coupled field is assumed to be
the scattered field of a coupled anten-
na, which is produced by the current
{Hxn] with the coupled antenna ab-
sent. The coupled electric field is
given as follows,
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where Yg is a admittance of a slot

antenna and Yq is a load admittance.

By definition, the mutual coupling
is expressed as follows,
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Then, the problem is converted to ob-
tain the incident magnetic field Hj,
which is produced by a excited antenna
without a coupled antenna.

This field on a finite conductor
plane is superposition of radiation
fields produced by a excited antenna in
conductor wedges whose apex is at 1
and w-1 from the excited antenna.
That is, the incident magnetic field is
given as follows,

H;(1)= Hg(l)+ Hg(w-1)- 2Ho »  (3)
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(p. ¢) is the position of a coupled anten-
na, (1, ¢'} is the position of a excited
antenna, w is a width of a finite con-
ductor plane, a' and b' are dimensions
of the slot antenna, and 2o is wedge
angle.

Fig.1 shows the theoretical value
and the experimental value of the mu-
tual coupling of 20-element phased
array.

Realization Method of Desired
Radiation Pattern

Considering the mutual coupling,



the field distribution factor on element
antenna [v] is given as follows,

[v]=[u+s][a] , (6)

where [a] is a column matrix of the
incident distribution factor, [S] is a
scattering matrix of a phased array,
whose diagonal elements are the re-
flection coefficients of elements and
off -diagonal elements are the mutual
coupling between elements, and [U] is
a unit matrix.

The incident distribution factor
represents the voltage amplitude of the
incident travelling waves. This factor
is uniquely determined by the power
divider networks.

Thus, [a] is obtained as follows,

[a] =[ussIt(v] , )

When the distribution factor is
known from a radiation pattern syn-
thesis method, we can obtain the in-
cident field distribution factor by
equation (7).

Fig.2 shows the experimental ra-
diation pattern of sector pattern with
-34dB side lobe levell

Conclusion

A theoretical expression for the
mutual coupling of E-plane slot anten-
na in a finite conductor plane is ob-
tained.

Good agreement has been obtained
between the measured and theoretical
values of the coupling coefficients.

A theory to realize the desired
radiation pattern of finite size phased
array was derived by compensating
the effects of mutual coupling on a de-
sired radiation pattern,

An experimental confirmation of
this theory has been obtained from the
radiation pattern measurements of
-34dB sector pattern.
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