Problem 8.40 A TE wave propagating in a dielectric-filled waveguide of unknown
permittivity has dimensiona= 5 cm andb = 3 cm. If thex-component of its electric
field is given by

Ex = —36 c0%40rx) sin(100ry)
-sin(2.4mx 10% —52.911z),  (V/Im)

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

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

mrt

o= 40, hencem= 2
%n = 100, hencen=3.

Mode is TEs.
(b) From sinwt — Bz), we deduce that

w=24mx10Pradls B =529mrad/m

Using Eq. (8.105) to solve fag;, we have
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(d)

Zrg = I[-EI):, = n/\/l—(fzs/f)z
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Hence,
_ B
Z7E
= —0.063 co$407x) sin(100my) sin(2.411x 10'% —52.9712)  (A/m).
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