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Introduction Among many works on
infinite phased arrays, the exact
analysis by Amity and Galindo on
dielectric loaded and covered
circular waveguide phased arrays!
confirmed the existence of the
surface wave resonances. The
leaky wave resonances?, however,
have not been thoroughly studied.
The author found an approximate
formula of the array-element pat-
tern in terms of active impedance
3and he anticipated that the null
in radiation pattern would neces-
sarily appear at the angle where
the active impedance is anoma-
lously large. This angle is de-
termined by the phase constant of
the leaky wave existing over the
array whose feed-points are not
loaded with resistors but are
open-circuited.

This paper deals with infi-
nite phased'dipole arrays having
dielectric sheath and ground
plane, which is shown in Fig.1,
with emphasis on the anomalous
change in active impedance.

Green's function The dipole an-

tennas are assumed to be made of
infinitely thin tapes carrying

the unidirectional currents with
uniform amplitudes across the
tapes. From the periodicity of
the structure, the electric field
and the current of each element
are related in the common equa-
tion: A
Eg(r)=IIAG€E(r,r')JE(r')dEdn L

where A denotes the area of one
element. Equation (1) is equiva-
lent in the form of itself to

that of the isolated antenna, but
it is to be noted that the Green's
function GEE is asymmetric with
respect to I' and I'', and is the
function of the scan angle. Hence
the currents are in general
asymmetric with respect to the
feedpoint although the feedpoints
are at the center of each element.
The procedure of obtaining GEE are
as follows.

(1) To introduce the reciprocal
lattice vectors (hx,hz)

(2) To express the fields in
each region, and the current in
the sum of modes with the wave
number (nh;,mh2).

(3) To impose the conditions of
continuity and discontinuity on
the fields, and to get the field
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on the tapes.

Three-term solution by Improved
Circuit Theory"“® We adopt the

following three current functions

J!(g)=sink(h-|&|), a'=sinkh (2)

J2(g)=1-cosk(h-|E|), a?=1
-coskh (3)

J3¢g)=sinmE/h, a’=0 %)

The active impedance Z, and the
current distribution JE are
computed in the following steps.

e 505

dg'dn'

(1=1,2,3; m=1,2,3) (5)

(s = ()2 (6

Z=l/[ } JalylMa™® ] (7)
1m

Je(er=v] | ymaPstce) (8)
lm

Computed results and discussions
The computations have been

made on square and hexagonal

lattice arrays, and the effect of

the dielectric on the performance
of the array will be discussed.
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Fig.l. Geometry of the problem.




