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Section 2.3.3 Ridged waveguides

Calculation of cut-off wavelength

Define the aspect ratio of the guide (b/a) b_a:=0.5 Note: b_a = R; s_a= 3; d_b= %
a a

Define the admittances at the step for the outer region, the inner region, and the fringing fields, for a double-ridged
guide
Y, = _jl = cot(Ba(1-s/a)/2) Y, (s_a, B0a) := —cot[0.5-B0a (1 — s_a)]

b\ 1,

1 |¢ 1 .
Y. =i— [=> tan als/a)/2 Y,(s_a,d_b, 30a) := ——-tan(0.5-30a-s_a)

) Ja”/ﬂo (Ba(s/a)/2) d_b
gobo & (iJrﬁjln L+d/b| [ _4d/b B1(d_b, B0a) = D0&P-2 (d_b N Lj.ln(l + d—b) o 29
22\ u, |[\b d) \1-d/b 1-d*/b? 2 dbj \l-db 1 —d_b

Equation 2.80

Define the function whose root is the value of (3-a at cut-off and solve for that

value i
Fn(s_a,d_b, B0a) := Y (s_a, B0a) + Yz(s_a,d_b, 30a) + B1(d_b, B0a) Equation 2.81
Initial value of B-a B0a:= = Find 3.-a Bea(s_a,d_b) := root(Fn(s_a,d_b, 30a), 802)
X R S
Calculate — Ac_a(s_a,d_b) = Bca(s_a,d_b)

a
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Set b/a = 0.5 for comparison with Figure 2.13 which is Figure 2 in Hopfer, S.
(1955). "The Design of Ridged Waveguides." IRE Transactions on Microwave
Theory and Techniques 3(5): 20-29.

The agreement with Hopfer is excellent. The results for single-ridged guide can be
created by doubling the value of b/a.

For comparison with Hopfer's Figure 5 for a single ridged guide b/a = 0.9
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Calculation of characteristic admittance
The equivalent circuit of the TEO1 mode is given in Figure 2.5. In the high frequency limit the impedance of the shunt reactance tends to infinity and the

properties of the waveguide are represented by a transmission line with series inductance and shunt capacitance in which the phase velocity is equal to the
velocity of light. Thus, in the high frequency limit, the charateristic admitttance of the waveguide is given by

Yg=C~Cg

where Cg is the capacitance per unit length. If we assume that this is effectively the capacitance between the ridges when d/b is << 1 then making
use of Equation 2.96 the capacitance per unit length for a doubled-ridged guide is approximately

2-€
_ &S 2g, . (7d C (b dbym g2 ZF0 [ (mdb
C, =z ln{sm(—zb glb_a,s_a.d b):= ¢ dibba n| sinf —

For single-ridged guide the values of b/a and Yg must be doubled. If the number of ridges is N.:=1

2
Y. (b_a,s_a,d_b) = —c-C_(b_a,s_a,d_b)
g N, g

. . A .
The admittance values are multiplied by )\— for lower frequencies
g
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Yg(b_a, s_a,0.1)

Yg(b_a, s_a,0.2)

Yg(b_a, s_a,0.35)

Yg(b_a, s_a,0.5)

Yg(b_a, s_a,0.8)

0.1

For comparison with Hopfer's Figure 16 for a single-ridged guide
setb/a=0.9andN, = 1.

There is good agreement for d/b < 0.5 and for 0.3 < s/a< 0.7
where the capacitance is dominated by that of the ridge.
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