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K. H Kwon, 8. H. Lee, K. B. Lec, W. C. Lee¢, B. Y. Koo, II. Son
Kvungpook National University

School of Llectronics and Electrical Engincering

Abstract helpful to know the relative values of the dominant
mode fields components over the cross section of the
An application determination of the dominant-mode . . .
ridge  puide, especially those fields along the
fields in ridge waveguides at all {requencies has been )
waveguide walls.
made. Evaluations of the fields along the walls of a

commercially standard single-ridge guide having a
II. RELATION AMONG THE FIELD

usable frequency range {rom 3.7% to 15.0 Ge, Fhis
“ ’ & COMPONENTS

paper presented the analvsis of the mode directive
coupling characteristics of two ridge waveguide using

mode matching techniques tor TE o mode.

I. INTRODUCTION
Ridged waveguides have been uselul for several years

in microwave systems reguiring broadband operation

FHopfer used & quasi-static solution for the discontinu-

L_'Ern acer Tac IPNTEE

ty susceptance between parallel plates obtammed trom . .
Fig. 1 Geometry of two ridge waveguide.
Marcuvitz [1]. Little 15 said about the ficlds of ridged

guide until 1960 when Getsinger [2] formulated ) . ) .
Consider a lossless cylinderical waveguide of
approximate field equations by assuming a TEM ‘ ) .
arbitrary cross section, but whose electromagnetic

mode at the gap and matching only the electric tield. . ‘ . L
boundary conditions are invariant under translation in

In designing ridge waveguide devices it is often
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When (4) has been substituted for Ey component in
(5}, and the integrations are carricd out, it is found

that
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the ficlds at the cutoft’ trequency have been
determined, and fields at other frequencies will now

be found. Recopnizing that

2 I Y (8)
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where A is free-space wavelength and A_ is the

- 2m
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cutofl wavelength, which can be found from Holer's

graphs, sufficient information is available to specify
approximately all the electric and magnetic fields
over the cross section of cach nidge puide at any
irequency. The approximate formulas, (5) and (7), for
the fields in ridge waveguide were used to compute
the relative field values along the inner surfaces of
the two ridge deseribed in Fig. 1. These fields have
been plotted in ¥ig 4 for the single ridge and in Fig.5
for the two ridges. Notice that the following definitio-

ns have been wsed:
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IV. NUMERICAL RESULT AND
CONCLUSION

The inside cross-sectional dimensions of both the

ridge guides used are shown in Fig. 4,5, along with

dimensional ratios and the cut-off wavelengths, as

computed from Hopter's curves.
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Fig. 3 Relative electric field along wall

opposing corner.

The smooth curve for e,. he in the ndge of the two
ridge guide was achieved by replacing computed
values for the vicinity of ridge with values taken from

a slatic solution in Fip.3. For the electric field near
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the axial direction. Relations among ficld compenents
may be found by expunding Maxwell's curl equations
for exponential variation in the 2 direction. For a TE

wave, the following relations can be found:

S
ko
H. .-L[""- : ‘L}
’ kol & Ny

At the cutoft frequency, the transverse-resonance

condition can be imposed on the waveguide.

E,=H, =H,=0 k=0 k=k {2)

where 4 is the transverse, or cutoff, wave number 1n
each regions. when expanded to the conditions of (2)
and exponential propagation along x, vicld the

following relation between transverse clectric tields

= ?_J ., @
yiekl) &

where p is the propagation constant m the x-

direction of any mode satisfying (2) in the chosen
rectangular section at the cutoff frequency. For a
specitied TE mode, (1) and (2} can be used to
detennine all the electnic and magnetic field
components at any frequency if the v components of
clectric fields of the contributing transversely
propagating modes arc known over the cross section

of the guide at the cutoff frequency.

Fig.2 Equivalent structure analyzed.

I1I. DERIVATION OF THE WAVEGUIDE
FIELDS

The electric field will be determined at the cut-off

frequency. At the center of the ridge in Fig.2, the

electric field is E, and exists in the y direction only.

Assuming only a TEM transmisston-line mode in the

gap under the ridge, the electric field at each edge of

the ridge for this mode must be

E.=E, o()s(krs / 2), O<cy<d } N

E, =0, d<y<h
For the wutoff TM waves (Hx :Hy :O), the

assumed electric field along x of the T™M mode has

the form

E o = Ay sk, x)
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where ¥ w. ¥ o and ¥ m are each propagation
constant n the x direction for the n-th mode, And Ay,
An, Am, Bni, Bnz and B are constants in each
regions. by matching its electric field at the edge of
the each ridge to the electric field of a TEM
transmission-line mode plus higher order, cutoff TM

modes propagaling transversely in each large end

sections, we can obiain constants in each regions.
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very closely ridge-angle bend near a ground plane, .
The static solution was uscd only over a small
distance, compared to any wavelength in the guide -

operating range.
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- Fig. § Peripheral fields with rwo ridge.
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