
Imagetheory
Background we've already learnt this in
high school beginning UA a charge over
a metal perfect plane can be represented
as a charge and its image
We will now uprade this to currents
Since we are familiar with magneticcurrentswe will include them

In general we want to answer these questions
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First how is a plane wave reflectedby a PFC
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Butbe careful Fir
Physically these are the same
but the sign of 1 depends on
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how you fix the direction of the reflected
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separately for both r o components because
Er 1 Eo in general
So if we want to keep this picture intact
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we also focus now on the far field
Now suppose we want to replace the metal
we can introduce an image

for This one is

E't it correct as it
gives Eton

So we can replace the metal with the

image and as long as we dive in

we wouldn't know the difference
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This is the exact
geometry but
we want togo toh the farfield

Lets make some approximations
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Next is a horizontal dipole Now we got
the hang of it
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We can easily work out now what happens
to magnetic currents

Recall M has Ep Hr Ho

1 4

Whenplaced over ground

EE
Similarly
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HW work out images for all 4 cases when the

reflector is a PMC perfectmagnetic cond



An inp exercise now
consider a just above perfectmetal
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Let's assume v V2 and has
Under this assumption Hertz dipole

i interine in

Now

Ea jykzgpinoe
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But as h o E E's perfectly
cancelling
IMP conclusion placing a horizontal current
over a PEC produces no radiation
i e useless as an antenna

OTOH a horizontal Ms is good adds up
constructively
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Volume Equivalence Theorem

This is an elaboration of Huygen's principle

say
11Am Face Then TxEo Mi jwpoHo

TxH Ji t jw Eo Eo

to
Now the same currents illumine an object

559AM T Now

TxE MijuteH
Tx H TitjweeE

Question can I map the above scenario
into a case that looks like free space
propagation maybe with some new

currents like we did in image theory

Note what is happening physically
Total

primaryJi Mi
diria freflected secondary

field
field Two sources offields



Lets subtract the two sets Then

Tx E Eo jw MH MoHo
Tx H Ho jW EE EoEo

Introduce Es E Eo Hg H Ho Scattered

fields
I want it to look like free space so I need

E Fo on both LHS RHS and
So Mo on the RHS

So Fx E Eo jw MH HoH Mon MoHo

Tx E Eo jw p p H jwpo H Ho

Introduce Meg jw M Mo H So

Tx Es Meg jumors
Looks like fields in vacuum responding
to a magnetic current

AskSimilarly we can get
where is

TX Hs Jeg jw Eo Es
where Jeg jw E E E okero
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