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MUTUAL COUPLING BETWEEN OPEN-ENDED WAVEGUIDES

CONSTITUTING FINITE PLANAR ARRAY
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The prcblems of the mutual coupling
of a finite planar waveguide array (FPW
A) hollowing through a perfectly condu-
cting plane have been investigated by
means of the several methods'™ In this
paper we describe a theoretical study
of these problems based upon the vari-
ational technique. We derive the exact
stationary expression for the mutual
admittance of FPWA when the higher-order
modes of all the guides are considered
at the apertures? For numerical ex-
amples, we analyze the linearly distri-
buted FPWA and show the values of the
mutual admittances in the case of two
guides (Fig.1l), the element patterns (
Fig.2), and the rotation of the polari-
zation angle of the far field radiated
from FPWA excited by the linearly polar-
ized waves in the case of two square
guides (Fig.3).

Each guide of FPHA is assumed to be
identical and its dimension (axb) is
chosen so that only the fundamental (or
dominant) mode can propagate. Using the
equation of the continuity condition for
the tangential (x-y) magnetic fields at
the apertures (z=0), we have the follow-
ing stationary expression, Eq.(1), for
the mutual (or self) admittance. Where
Ke=kxEg is the tangential electric field

on Sg; (i) of the superscript denotes

the field when only the dominant mode
voltage in the i-th guide is applied and
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all the other guide dominant mode
voltages are equal to zero at the aper-
tures; h;g and hﬁg are the orthonormal
modal functions of the TE and TM (with
respect to z) waves, respectively; Yﬁn
and an are their admittances, re-
spectively; ¥/ denotes the sum of the
modes except for the dominant mode; and
G=(¢l+J§+k-gq§5)exp(-jk?)/9, where Pg;
(x-x1) 24 (yp-y ) 2.

The element pattern of Eg or Hy when
only the r-th guide is excited and the
other guides are terminated by the mat-
ched load, respectively, is given by the
equation (2). In this equation, Op,=2
if (m,n) equals the dominant mode number
and Opn=1 if (m,n) otherwise; €n is cal-
led the Neumann factor; dye is the
Kronecker delta function; Syg is the
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scattering coefficients; Mma
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and Naa
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are equal to the TE and TM mode voltages M .
. . Vot )
normalized by that of the dominant mode [ ’\\(\\ bg:]&
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is the reflection coefficient at the
aperture for the single guide; N is the
total number of the guides; and S(2Z)=
sinZ/2, X:l:(m'n:* kasin@cos#)/2, and Y;:
(nT # kbsinésing)/2.
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Figl Admittances of two guides

For simplicity, we show the numerical
results evaluated by the dominant mode

approximation in Fig.l-—Fig.3.
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o: Polarisation angie of Excited Vaves at Apertums
A: Polarization angle of Far Field

Fig.3 Rotation of Polarisation Agle of Far Field
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