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Comments on “Kldged Waveguides with

Inhomogeneous Dielectric-Slab Loading”

C. W. YOUNG, JR.

In the above paperl, Magerl derives dispersion equations for

TEmO modes of ridged waveguide with inhomogeneous dielec-
tric-slab loading. The existence of TE modes was evidently
assumed a priori (a seemingly natural assumption); unfor-

tunately, true TE modes do not exist in this waveguide (with a

singuIar exception to be noted).

Using the notation from the paper, the assumption of a TE
mode, i.e., E,= O,by application of Maxwell’s equations leads to

%i=w@yl/kz

J%2 = w2~y2/kz

as shown in (1) and (2). Analysis proceeded from these starting

equations. However, consideration of elementary boundary con-

ditions at the dielectric-dielectric interface (.x = O) immediately

shows these equations are incorrect. Tangential H must be

continuous, therefore HY ~= HY2 at x = O. Normal ~ must be

continuous, therefore CIEX,= @?X2 at x = O. Since ~ and k, are

constants, the only instance in which the boundary conditions

are consistent with the two starting equations occurs when

c2/ c, ==p ~/ pz. Most dielectrics have a relative permeability

~S 1; therefore, the original assumption of a TE mode is not

valid. One can simply show that the above rationale holds for

TM modes m well as TE modes.

Certainly TE modes exist in homogeneous ridged waveguide,

and in dielectric-slab-load rectangular waveguide, the TEmo

mode is the LSEmO mode [1]. However, in the latter case EX = O;

addition of a ridge forces &v to be nonzero which then prohibits

a true TE mode. One intuitively suspects that “quasi-” TE

modes exist; whether or not the analysis of the subject paper is a

valid appro~imation to the actual modes remains to be shown.
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We thank Dr. young for pointing out the error in our paper.

However, we want to show that our assumption of E, =0 does

lead to correct results not only for the dielectric-dab-loaded

waveguide (where EX = O applies) and for the homogeneously

filled ridged guide (cl = C2,pl = p2), but also for an important

special case underlying our numerical results. Rearranging (1)

and (2) by expressing tangential HY in terms of normal DX

q,’ = --f&DXi (i= 1,2)
1

and considering continuity of both HY and DX at the dielectric-

dielectric interface, we get, in accordance with Young,

kz/wcl PI = kz/ae2 p2.

This equation will be identically fulfilled for k== O, independent

of the values of e, and w. At cutoff, therefore, E,= (1 leads to

correct results.

This fact can additionally be explained by the transverse-reso-

nance model. At cutoff the field pattern of the ridged-guide

mode can be described as a wave propagating in .x direction

along a stepped parallel plate line consisting of the top and

bottom walls of the ridged guide and reflected back and forth

between the side walls. From the well-known field distribution

of a wave guided by a parallel plate line we see that E, = O is the

only physically meaningful solution at cutoff.

Concluding, we concur with young that our analysis based on

pure TE modes remains to be shown to be a valid approximation
to the actual modes for general cases, e.g., for the calculation of
the dispersion. However, our numerical results concerning the
cutoff frequencies and the higher order mode separation (Figs. 2
and 3 of our paper) are correct.
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