8.38 A TE wave propagating in a dielectric-filled waveguide of unknown
permittivity has dimensions @ = 5 cm and b = 3 cm. If the x-component of its electric
field is given by

E, = —36c¢0s(407x) sin(1007y)
-sin(2.47 x 10 —52.97z),  (V/m)

determine:
(a) the mode number,
(b) & of the material in the guide,
(c) the cutoff frequency, and
(d) the expression for H,.

Solution:
(a) Comparison of the given expression with Eq. (8.110a) reveals that

mr _ 407, hence m =2
a
% = 1007, hence n = 3.

Mode is TE»3.
(b) From sin(@t — Bz), we deduce that

®=24rx 10" rad/s, B =52.97 rad/m.

Using Eq. (8.105) to solve for €., we have
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=10.77 GHz.
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