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Electric field patterns for TE;, mode in a rectangular waveguide (Source: S. Ramo, J. R.
nnery, and T. Van Duzer, Fields and Waves in Communication Electronics, 1984. Reprinted
p permission of John Wiley & Sons, Inc.)

From the preceding information it is evident that the electric field intensity
le the guide has only one component, an E,. The E- and H-field variations on
lop, front, and side views of the guide are shown graphlcaﬂy in Figure 8-5, and
current density and H-field lines on the top and side views are shown in Figure
[2]. It is instructive at this time to examine the electric field intensity a little
pr and attempt to provide some physical interpretation of the propagation

Top view

Side view

K

[~ Current density ——— Magnetic field

/RE 8-6 Magnetic field and electric current density patterns for the TE,; mode in a
rectangular waveguide. (Source: S. Ramo, J. R. Whinnery, and T. Van Duzer,
Fields and Waves in Communication Electronics, 1984. Reprinted with permission
of John Wiley & Sons, Inc.)
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Fi. 8.7¢  Attenuation due to copper losses in rectangular waveguides of fixed width.

The attenuation‘ constant for TE,,, (n # 0) modes is found using power transfer and
bwer loss per unit length as in Eq. 8.5(11).

(aC)TE e fc

w00
" bVl — (f./f)? a/\f

+ [ - (Is)z] [(b/a)((b/a)mz + %)
1] (B*m?/a?) + n?

(@, = o [1 L2 (E)z] 27)
bVl —(f./f)? a \f

8.7¢ sho.ws a[tffnuatio.n versus frequency for TM,, and TE, , modes in rectangular
Waveguides with various side ratios b/a found using (14) and (27), respectively.

(26)

nd for TE,,, modes
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8.8 THE TE,; WAVE IN A RECTANGULAR GUIDE

_Isllmplest of all thf: waves which may exist inside hollow-pipe waveguides
g ant TE,, wave in the rectangular guide, which is one of the TE modes
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