





the field pattern. In describing field configura-
tions in rectangular guides, the first small num-
ber indicates the number of half-wave patterns
of the transverse lines that exist along the short
dimension of the guide through the center of the
cross section. The second small number indi-
cates the number of transverse half-wave pat-
terns that exist along the long dimension of the
guide through the center of the cross section.
For circular waveguides the first number indi-
cates the number of full waves of the transverse
field encountered around the circumference of
the guide. The second number indicates the num-
ber of half-wave patterns that exist across the
diameter.

Counting Wavelengths for Measuring Modes

In the rectangular mode illustrated in Figure
11-24A, note that all the electric lines are per-
pendicular to the direction of movement. This
makes it a TE mode. In the direction across the
narrow dimension of the guide parallel to the
E-line, the intensity change is zero. Across the
guide along the wide dimension, the E-field varies
from zero at the top through maximum at the
center to zero on the bottom. Since this is one-
half wave, the second subscript is one. Thus,
the complete description of this mode is TE, ;.

In the circular waveguide in Figure 11-24B,
the E-field is transverse and the letters which
describe it are TE. Moving around the circum-

ference starting at the top, the fields go from
zero, through maximum positive (tail of arrows),
through zero, through maximum negative (head
of arrows), to zero. This is one full wave, so the
number is one. Going through the diameter, the
start is from zero at the top wall, through maxi-
mum in the center to zero at the bottom, one-
half wave. ‘The second subscript is one. The
complete designation for the circular mode be-
comes TE, ,.

Several circular and rectangular modes are
possible. On each diagram illustrated in Figure
11-25 you can verify the numbering system.
Note that the magnetic and electric fields are
maximum in intensity in the same area. This in-
dicates that the current and voltage are in phase.
This is the condition which exists when there are
no reflections to cause standing waves. In pre-
vious examples in which fields were developed,
the fields were out of phase because of a short
circuit at the end of the two-wire line.

INTRODUCING FIELDS INTO A WAVEGUIDE

A waveguide, as was explained before, is a
single conductor. Therefore, it does not have
the two connections which ordinary r-f lines
have, and it is necessary to use special devices
to put energy into a waveguide at one end and
to remove it from the other. In a waveguide, as
with many other electrical networks, reciprocity
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Sticky Note
This is not an "axial" field. It is a radial field since the electric field arrows point from the center axis towards the rim. An axial field is parallel to the center axis of the waveguide.
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