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TRANSVERSE-NETWORK REPRESENTATION FOR SLOTTED WAVEGUIDE
HAVING A RECTANGULAR CROSS SECTION

H.SHIGESAWA,K.FUJIYAMA and K.TAKIYAMA
Faculty of Engineering, Doshisha University

Kamikyo-ku, kyoto, Japan

Many investigations of longi-
tudinally slotted rectangular
waveguldes as flush-mounted an-
tennas are well known. In par-
ticular,OlineJ)has used a trans-
verse-resonance method to deter-
mine the complex propagation con-
stant of the leaky wave modes.

Although these have been car-
ried out in existence of a ground
plane,no study appears in the
case of no ground plane, This
paper extends a transverse-reso-
nance method to slotted rectangu-
lar waveguide of no ground plane
and shows the insight into the
derivation'of slot admittances
and propagation constants for the
leaky waves.

Fig.l shows the coordinate
system,in which the problem is
idealized by assuming that the
slotted wavegulde extends uni-
formly along the z-axis,and an
incident H-type parallel-plate
mode with no variation in the y-
direction is considered for the
transverse discontinuity problem.

Since this problem 1s that
of a wavegulde radiating into a
space(not a half space),it will
be reasonable to expect that a

well approved elliptic cylinder
becomes a good approximation for
the conducting surface of a rect-
angular cross section(refer to
Fig.l). Then,by introducing the
approximations discussed in the
previous papegione can transform
the original(parallel plate)dis-
continuity problem to that in the
elliptic cylinder.

The filelds in the vicinity
of the slot(|x{za/2)for the orig-
inal problem wlll not depend on
the nature of the space regilon,
and the internal susceptance is
given by Eq.1l. In the deriva-
tion of the external admittance,
let us suppose that both the
complex power flows across the
slots on x=a/2 and £=fowill be
identical,provided that the suc-
cessful replacement between both
problems is made in the points of
shape,slot locatlon and slot
field. Applying the boundary
conditions at x=a/2 and E=g,to0
the internal and the external
fields of the guide,respectively,
the required admittance may be
expressed in the variational form
as Egs.2-3. In Egs.2-3,D(n) 1s
the phase transformation factoﬁ?
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Fig.2 shows the computed and
the observed results for the pro-
pagation constant in the case of
standared wavegulide of X-band.

We will find the successful
advantages for the technique pro-
posed in this paper. Now,the
slot admittance will be influ-
enced conslderably by the shape
or ellipticity of a substituted
boundary and there are many ways
to define it. For instance,it
may be adequate to consider the
eHj-mode in an elliptic cylinder
wavegulde for an Hjyp-mode in the
rectangular wavegulde. Fig.3
shows the computed results for
various shapes of the elliptiec
cylinder whose cut-off wavenumber
is kept equal to that of Hjg-mode.

From these,it will be noted
that the effective approximation
for the boundary will be realizgd
when the elllpticity tanh may be
defined as the ratio b/a of a
rectangular cross section.
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Figl.Coordinate system employed
in calculation.
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Fig.2 Complex propagation constant.
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Fig.3.Dependence of the propagtion
constant on the focal distance.



