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Note Escat will itself be α so

will not depend on R

In general co 5
0,0 he R E 1

Lk

Sf Tx Rx co located monostatic RCS
1 not co located bistatic RCS

units o m or dBsm dBpersqm
Elions ie 10 log Fm

or dB RCS per x
ie 10 log E

Some typical values jumbojet 20

in dB son fighterjet 7 8
human 0

Typical radars missile 3

anywherefrom drone 20

40GHz stealthjet 60



Scattering cross section of a Rx
antenna a timely topic

Motivation we have seen how in the case of
an Rx antenna apart from power delivered
11112Re we also have re radiated

or scattered power II Rr

Q what is the RCS of an Rx antennaDoes it depend on Antenna geometry
Antenna load

First we need a bridge between Maxwell's
eyas cht theory because in ME we do not
talk of voltages but the tx Rx models
of antennas have voltages

Here comes the feedgap model Antenna
terminals modelled as a gap of width 8in the conductor accross this gap
a tangential Egap can exist So the
terminal voltage is defined as

v

f
É.de

Everywhere else on the PEC surfaceof the
antenna ñxÉ 0

In terms of B C we are specifying the
value of nxE everywhere



The second supplimentary concept is about
the use of super position theorem.in EM

Consider a volume v bounded by s withsources impressed J M material
properties escr per r and ñxÉ Nxt

specified everywhere an s This is a complete

setup to give unique fields everywhere in V

a
Maxwell's egns have
operators such as Fx and V

These are linearS
Tx atb Txa Tx b and
T atb T a V b

Boundary conditions are also
linear operators as they are justNx atb ñx at ñxb
Material properties are not linear

operators since they appear as

multiplications with E or H Ere MH
Consider three problems in same V S

Sources M 32 Me 3 32 M Me

Mat Er Ms Er Mr Er Mr
B c Nx Efr Filr nxÉ r f r nx E E fifz
fields I H É2 H2 Ei Ez H H2

Superposition problem can have different B c



TT Thevenin Voc

ZEIT za

Now consider an antenna 3 different
problems on the same structure

Rx mode short chted load ie 2 0

boundary conds sources
nxÉ o everywhere includinggapJin produces EincInduced Is

Total field Ea Eine Efp corresponds

outside IIPR
indicatesload

Is Vt Za 2 0

Tx made with no Jine
boundary conds
nxEs 0 everywhere on PEC
nxEs nxE

gap
in the gap
we specify

Some induced current It flows in ant

Total field outside Eg Et It

Rx mode with a load 2 across
the terminals



Current I flows we get a gap
voltage k 222 where
Vi f Egap.tt

boundary conds
n x Ec O on the PEC away fromgapAt the gap nxEgap with Vc JEgap.de
Fine
Induced current I

Total field Ec Eine Es 2

Now the key thoughtexpt subtract
case c case a Linearity of MEallows us to do this
DE Ec Ea Jine 0

Induced current I Is
nx DE Outside gap nx DE 0

due to PEC
Inside the gap nxEa 0

nxEc 0 due to VL
hx ΔE to which looks like K

In summary no incidence
impressed field atgapPEC b c everywhere else

Doesn't this look like problem

YES By uniquessthem we can

say the fields are same



Any changes Only the current
In problem Et came from It
In diff problem I I Is

DE 1 Et

Now let's come back to the main

problem

V where 2 load

4 za and Za Rr R jXa

case No load at terminal Z 0

short cht Is VI
case Load at the terminal Ze

IF IIza Is
ZFza

Now the crucial step Rewrite I
and think of super position

It Is I Is

current flowing short ckÑ Balance
in ant with a current currentno 2L



Ii Is Is21 2 Is Etza's

fields due to these currents

Es Z Es o

Eggs Et

Es 2 Es o

E242ft
fields when s c load

fields when non sic load

The above is one complete formulation
as it separates into no load load
scattering terms
Another common wayto peel the carrot
Say that we terminate the antenna
with a load for optimal power tx
i e Z 22 Then

Es za Es o

Eg 2 2
Ft

Now substract

Es 2 Estza
za Z za



Interpretation First term structural
scattering doesn't depend on
load only on antenna geom

Second term Antenna mode scattering
since proportional to Et
depends on load

Nte Vanishes when 21 Za

From here the usual defn of t follows

8 by 4TR Es 2
Fil

and it clearly depends on both geometry load


