Advanced Microwave Guided-Structure and Analysis
Professor Bratin Ghosh
Department of Electronic & Electronic Communication Engineering
Indian Institute of Technology, Kharagpur
Lecture — 44

The Reciprocity Theorem, Computation of Amplitudes Tutorials (Contd.)
Welcome to the next tutorial class. So, we are doing calculation of amplitude in the rectangular
waveguide in the forward and backward direction; and also calculating the input resistance. So,

we have already completed this problem. Now, we can go to the next problem.

(Refer Slide Time: 00:32)

[ == o
Home  Took Wert # questom. r— @ Sigoin

w8 aQ Q@ v QOO m- KT BL&D 484

e e

3. Consider the infinitely long waveguide fed with two probes driven 180° out of phase, as shown
below. What are the resulting excitation coefficients for the TEjo and TEz modes? What other
modes can be excited by this feeding arrangement?
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3. Consider the infinitely long waveguide fed with two probes driven 180° out of phase, as shown
below. What are the resulting excitation coefficients for the TEjo and TE20 modes? What other
modes can be excited by this feeding arrangement?




So, for this, we will calculate first the resulting excitation coefficient for the TE10 and TEzo. So,
here two probes that is in the 180 degree out of phase and one is at X is equal to a/4; and other
distance is from the left right side, it is from the a distance that is a/4. That means at x is equal to
3a/4; so this is a third problem.
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So, expression for that surface current density that can be written as J equal to

=1 §{ SL"-%)'5L°"§TQ aa
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So, it is directed along ay and this is valid between 0 to b.

So, now model field means that normalized field for TE10 mode.
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For TEuo it can be written as,
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And after this we have to calculate the normalization constant that P1 and P2
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This is the P1 for that TE10 mode; for the TE20 mode it will be

,(E.Lo P‘L
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3. Consider the infinitely long waveguide fed with two probes driven 180° out of phase, as shown B

below. What are the resulting excitation coefficients for the TEjo and TEz modes? What other e

modes can be excited by this feeding arrangement? ?
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So, these are the normalization factor, and after this we have to calculate the amplitude.
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And now similarly we can calculate the Az plus for the TExzo.
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3. Consider the infinitely long waveguide fed with two probes driven 180° out of phase, as shown B

below. What are the resulting excitation coefficients for the TEo and TEx modes? What other a

modes can be excited by this feeding arrangement? ]
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So, we can see that since the excitation has an odd symmetric about the center of the probe. So, it
will only excite that mode that have electric field, with an odd symmetry about x is equal to a/2.
So, in this case we can see that TE20 mode is excited that has finite amplitude. But, when means

for that TE1o case, that has the amplitude O; so, that we have to keep in the mind.
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3. Consider the infinitely long waveguide fed with two probes driven 180° out of phase, as shown B

below. What are the resulting excitation coefficients for the TEo and TEx modes? What other o

modes can be excited by this feeding arrangement? ]
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So, for that TEio mode excitation when feeding at the center, then it has the finite amplitude of
the forward and backward. But for this case when it is at a/2, when it will at a/4, for that case it
will excite on the TE20 mode. So, next question we can do. So, what other modes can be excited
by this feeding arrangement? So, that will be the odd asymmetric what x is equal to a/2; that will

be only excited.
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4. Consider a small current loop on the side wall of a rectangular waveguide, as shown below. Find
the TE1o fields excited by this loop, if the loop is of radius ro.
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So, next question is

4. Consider a small current loop on the side wall of a rectangular waveguide, as shown below. Find
the TE o fields excited by this loop, if the loop is of radius ro.
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And by removing side wall, it will become full loop; and for the full loop we can write the
magnetic equivalent source. So, that can be written as so Pm, and Pm is the infinitesimal
magnetic polarization current. So, for the loop case that will excite if it is electric loop so, that is

current lo.
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So, if it is loop, so magnetic dipole that will be out of the loop. It is out of the loop, so that will

be the magnetic equivalent for this loop. For this case, Pm can be written as

@ *
M = dwn, Pm
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So, like this Pm that magnetic polarization current can be written; and by equivalent magnetic
source will be equivalent magnetic source. As we know that J is the electric source, but M is the

magnetic source.
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So, for the TE10 mode,
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Now, normalization constant for the nth mode, for the for the nth mode.

Newmal:2ahen ¢ ostant for Ye  mth mode




--------

B BEABQ ¢ ResMRIAARLT

!p;re--lauf.-ﬁos_l_ 00 W swoms ]
[T - J%WF, Tm i

= &z 3“’“»]97‘7:)‘8‘[3") 5[‘6-%/ f("l} !

(4 TEp él: a -

=3
1)
|
‘o
&
o
3
AP
s
\.\“_
N
Yy
3
i

So, for TE10 this will be P1,
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Now, for the amplitude of the positive travelling wave, that will be Al plus for the TEi0 mode;

so that we can write and for the nth mode. So, for the nth mode we know

- A —> '%h—z
fot ik ,:]: = T%; &(— l’\h'\’ Oz‘nzﬂ)ﬂé\ =%
N
: A - P
QT: —P_jg[-,’\l—r OZL\ZIJ /\76 d\/
N A .
- =1 Gu i 72‘ I L { B
g S‘[t.z_l el it ket K., q =
N

b s, w64 5 e-2) §C)



— 1 1N Jjw - 7EY

= T f Mo J. A

i _Wq'W\“’So XaWDL‘Z\
ke, o Gk

‘:"7‘1)&%1'&'\“22& &

: T
Q‘\r - n Z, 1, .

(Refer Slide Time: 26:46)

iy K(- hat Oahan} 116 dy
\Y




) §(2)

Az
2

A
n

1
J°
Co
Z
<g
R

K

T

2

=T WWHs do b T

-

(Refer Slide Time: 31:52)



I Yow e T Gptes w9
BAB0s P REINARRALT
0 /T0=mu0 o)l P oMNRRREORA00N mem |

fem, o0 Qb

= ‘“‘L)A%T» 7{,?’2!%

s P m—— b i il
(]
E

ARG ot
S 5

TN 70 A

BAaB0 i tReSHARARNT
9/TPmENY ﬁl-.illlllllllﬂl:ll: |

E’:”?!’-_".- — —

%
a— = 7Y(LZI Io ’Xol

I

Qb

So, this is the amplitude for the positive travelling wave.

Similarly, for the negative travelling wave amplitude will be for A1 minus that we can calculate

b= -"aLn
o’ 6

And because this will be symmetric in both the direction; so it will give the same amplitude in

the negative travelling wave also. For this case also if you will do the calculation.
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4. Consider a small current loop on the side wall of a rectangular waveguide, as shown below. Find
f the TE 1 fields excited by this loop, if the loop is of radius ro.
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So, we know model field for the positive means how to write that fields in the positive and
negative direction. So, that expression is E plus that it can be written as a summation of all the

modes inside the waveguide;
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So, like this in the similar way for the magnetic field, it can be vector H can be written. So, find
that TE1o field excited by the loop; so, these are the amplitude. So, from this amplitude we can
find out the fields; so, these are the Al plus and Al minus, so both are equal. So, like this

amplitude can be calculated. Thank you.



