Advanced Microwave Guided-Structure and Analysis
Professor Bratin Ghosh
Department of E & ECE
Indian Institute of Technology, Kharagpur
Lecture 43
The Reciprocity Theorem, Computation of Amplitudes Tutorials

Welcome to the next tutorial class. So, we are calculating the forward and backward amplitude in
the rectangular waveguide due to the excitation of some electric source that is placed inside the

rectangular waveguide.
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1. For the probe-fed rectangular waveguide shown in below figure, determine the amplitudes of
the forward and backward traveling TEio modes, and the input resistance seen by the probe.
Assume that the TEo mode is the only propagating mode.

A uniform current probe in a rectangular waveguide.

1. For the probe-fed rectangular waveguide shown in below figure! determine the amplitudes of
the forward and backward traveling TE ;0 modes, and the input resistance seen by the probe.
Assume that the TE ;o mode is the only propagating mode.
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A uniform current probe in a rectangular waveguide.

We have to calculate the forward amplitude and backward amplitude; and the input resistance

that we are feeding at z is equal to 0. And it is touching at z is equal to b.



(Refer Slide Time: 01:02)

A’w‘?l‘“’ of  viepalwe -lnvelmé wae.

-

A -
= P &6 %G, )T

R
¢

\Y

So, we have already calculated this forward amplitude;
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1. For the probe-fed rectangular waveguide shown in below figure, determine the amplitudes of 7 z

the forward and backward traveling TEjp modes, and the input resistance seen by the probe. .

Assume that the TEo mode is the only propagating mode. ::’
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A uniform current probe in 4 rectangular waveguide.
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So, this is a forward and backward, so both are same; that amplitude of the forward and
backward; after this next problem is calculate the input resistance seen by the probe. Now, we
have to calculate the input resistance seen by probe. To compute the input resistance we have to

first use the power. So, power we know means, so that will be.
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1. For the probe-fed rectangular waveguide shown in below figure, determine the amplitudes of ] :
the forward and backward traveling TE;o modes, and the input resistance seen by the probe. 4
Assume that the TEo mode is the only propagating mode. [:
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A uniform current probe in a rectangular waveguide.
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So, this is the input resistance seen by the when will seen from the probe side; so, b Z1 upon a.

So, this is the complete solution for the first problem; so we had calculated the input resistance

seen by the probe. Now, we can move to the second problem.

2. An infinitely long rectangular waveguide is fed with a probe of length d, as shown below. The
current on this probe can be approximated as /(y) =/, sink(d - y)/sinkd . If the TE o mode is the

only propagating mode in the waveguide, compute the input resistance seen at the probe terminals.

v
b
al
—
»M
a X
(Refer Slide Time: 14:41)
:;,‘ =T bl B
"m Took  WewtBauenion,. ot questent,.. @ sigomn
o8 a 00 :n YOO m- KT BLLD 284
" a
B
B
2. An infinitely long rectangular waveguide is fed with a probe of length d, as shown below. The a
current on this probe can be approximated as /(y) =, sink(d - y)/sinkd . If the TEjo mode is the ik
only propagating mode in the waveguide, compute the input resistance seen at the probe terminals. | a
y 2]
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1. For the probe-fed rectangular waveguide shown in below figure, determine the amplitudes of 1 :

the forward and backward traveling TEjp modes, and the input resistance seen by the probe.

Assume that the TEo mode is the only propagating mode. .
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A uniform current probe in a rectangular waveguide.
o

So, different from the means last problem is that in the last problem, it was touching at y is equal
to b. But, here it is, it is not touching that y is equal to b; and it is finite in length. It is finite
means it is just in the middle of up to d length; so, length of the probe is d, so, we can do the
solution for this.
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2. An infinitely long rectang guide is fed with a probe of length d, as shown below. The a
current on this probe can be approximated as /(y) =1, sink(d - y)/sinkd . If the TEjo mode is the |
only propagating mode in the waveguide, compute the input resistance seen at the probe teminals. | 1E
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So, for this case, means J is given like surface current is approximated as
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Here z1 is the wave impedance. So, again we have to first calculate the normalization constant of
the for the TE1o mode.
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Now, we can calculate the amplitude of the positive traveling wave.
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Again, let
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Because this is a symmetric means in the forward direction and in the backward direction; this is
symmetrical. Due to that, the amplitude in the forward direction and amplitude in the backward

direction, both will be same.
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so we can mention total power flow will be
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So, this is the expression to calculate the input resistance;
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So, this is the input resistance for the finite of length d probe, means for the finite probe distance
d that length d. Thank you.



