Advanced Microwave Guided-Structures and Analysis
Professor Bratin Ghosh
Department of Electronics and Electrical Communication
Indian Institute of Technology, Kharagpur
Lecture 54
Analysis of Guided Structures (cont.)

Welcome to the continuation of the lecture on the non-radiating dielectric guide. So, in this part
we are going to find out the explicit field expressions, in the dielectric and air regions for the
LSM and the LSE modes of the NRD. And thereafter we are going to move to the characteristic
equations for the NRD, which is going to yield a complete a set of equations for characterizing

the NRD, and its dispersion characteristics.
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So, in our previous lecture, we had explicitly written down the potential functions for the LSM
even and the LSM odd modes, for the NRD, in the air and dielectric regions, from these potential
functions as we said that, we can use the expressions, which relate the electric and magnetic

fields with the psi function, for this substitution.

So, the electric and magnetic fields resulting out of this condition



So, they can be used to find out the electric and magnetic fields of the LSM modes, because this
characterizes the LSM modes, so as we said that there is no normal component of the magnetic

field to the air dielectric interface. So, it isa TM to x mode.

So, therefore this equation characterizes the LSM modes, and therefore we have already derived
the relationship between the psi function and the electric and magnetic fields for this mode, or
we have expressed the electric and magnetic field in terms of the psi function for this kind of
substitution before. So, we use exactly those electric and magnetic fields resulting out of this

condition, of the magnetic vector potential, which characterizes the TM to x mode.

So, we are not going to write those electric and magnetic field equations, because we already
know them, what we are you going to use them in order to find out the electric and magnetic
fields for the LSM even and LSM odd modes. So, I can just write for reference the electric field.
So,
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So, you go through all those sets of equations for this condition, which we derived before. And
from those equations we can find out the explicit forms of the electric and magnetic fields for the
LSM even and LSM odd modes.
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So, now we come to the potential functions for the LSE even modes. So, we are not going to
explain too much here, we are just going to write it down for reference sake, because we are

already now familiar with the LSM even and odd modes. So, in the dielectric region,
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So, where there is propagation, so this again refers to the even mode. So, similarly in the air

region,
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So, again if | write it now for the LSE odd mode, in the dielectric region,
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In the air region,
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And the reason why for the odd mode these are two different expressions is the same as the LSM
odd mode. As to why these are two separate expressions, because it is the odd mode and we have

to match the fields on both the regions.
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Now, from these potential functions, because the LSE mode is nothing but the TE to x mode, it is
the TE to x mode because there is no electric field along, or no electric field, because there is no

electric field normal to the air dielectric interface. So, it is transverse electric to x.

So, therefore it can be obtained from the expression

TEL&

=)

The expressions for the electric and magnetic fields we obtained for this condition are exactly the
same electric and magnetic fields, we would obtain for both the LSE even and LSE odd modes

because they are T E to x modes.



So, | do not need to write those equations explicitly, because we have already covered those
equations. But for references sake I will just write down the value of Ex. So, Ex was 0, and all the

way down if you had gone to Hz, | have already covered all these six sets of equations.

And therefore 1 will not write them down again. So, using these expressions, the explicit
expressions for the electric and magnetic fields for all the modes can be written down. So, we

can quickly write down the expressions for the modes.



(Refer Slide Time: 14:53)

L

I'?'a T; -E:;::: :IL\:%: V‘l‘l;ll!llf‘.ﬁlﬂ
LK ovtn marde
xmw«w(lﬂﬁ@: s
k7 b (k:e’—f""‘)_ &G (. v».)e ©
S5 1
w e *
B Mo 7'«*-(%) &,;(Wz) w(ﬁ“_”)e
J“’Q@v J&
£ M ke I 15, %) &(@) e
= &6y J
. s ST—— -

[ e e e e
G EAB0Y ¢tResHAGARALT
[Fartivmenndcd folannaanunn B s i

Bz 0 _j&i-
e -y o) SC)°

e
B, > _ g™ m(w@ m("ﬂje
w

e T |




So, for the LSM even mode in the dielectric region, which is
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This completes the set of electric and magnetic fields in the dielectric region.
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Now, if you want to write down the fields in the air region,
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So, the fields change in the two air regions, region 1 and region 3.
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Similarly, we have
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Now, if we equate the tangential magnetic fields at the air dielectric interface. So, equating the
tangential magnetic fields at the air dielectric interface we will get please verify again this
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So, let us stop here for now, we will continue with the field expressions for the other modes.

expression




