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i e 2epns in 2 variables Eliminate one
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If we assume linear changefree medium D EE
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he get the wave egn
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Let's make this more physical by bringing back

time jwt and assume free spaceEg 1
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what to they mean

Phasefront locus of points in space time
with constantphase

For E When t keg 2 const phase
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phase front moves along 2 as t
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Lets put some more directions
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Polarization hours of the tip of É vector in
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Practically stand at a fixed point in space
and see what the E field does
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to go from phasor domain to time domain
standard recipie
field Mt Re field r ejwt
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Attenuation How do we formulate wave

prop in a medium which has loes eg
mm wave in rain or substrate loss in FRG

All boils down to

Recall 11 2 ko es E 2

Now write E je loss
sometimes written like E E 1 jt
in data sheets

complexpertivity form Loss tangent
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usual
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different frompath loss will cover this
later
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Few more facts about EM wave propagation

Relation between É it in homogenous
mediums

If y characteristic
impoffreespace

In vacuum Yo 120 IT 377 2

More generally I Yp TxÉ
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Power
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Poynting vector WINE

More practical time averaged qty is

Sav Re EXH w m phasors

Superposition theorem applies to fields
not Poynting vectors

1 Er Ipt Rx
TxY E3

FRSNet E É2 É
from here a

Net 5 5 5 5



How to setup a multipath env

Need to know polarization materials
paths Y

ground
Er tant

Different reft coefs for differentpols
2 formulae for H V pol linear

so RH Oi Eg Rv Oi Eg
Pol
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I is parallel isnotparallel
to ground to ground

Combine all the fields by superposn

Usually RH Rv No longer CP after
reflection

Rie Rv 1 for metals


