Common Exam Prep Question
June 20, 2007

Consider electromagnetic waves propagating between two metallic planes, x = d/2 and
x = -d/2 (waveguide modes, Fig. 1).

1. Find the wavevectors of the modes along the 4
direction of propagation, z, as a function of
frequency, w (dispersion relation).
il. Find the phase velocities, v, and the group z
velocities, v,, of the modes.
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Fig. 1

Assume that the distance between the planes drops from d to d, < d at z=+D/2 (Fig. 2).

1. How many waveguide modes will be trapped on the Xd/z
interval -D/2 <z <D/2?
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11. Find the frequencies of the trapped modes. /ﬁ K: 2
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Fig. 2
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