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Polarization is important
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Polarization types-

(1) Linear polarization
Vertical polarization - Electric field ‘E @ Direction
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Horizontal polarization — Electric field E @
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Fig: linear(vertical and horizontal)polarization



Vertical Polarization Horizontal Polarization

Fig:Vertical and horizontal polarization with respect to reference plane



(2)Circular polarization

- left hand circular polarization
- right hand circular polarization

Left hand circular Right hand circular
Polarization polarization
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If this wave wera approaching
an observer, its electric
vector would apoear to be
rotaling counterclockwise.
Thisis called nght -

circular polarization.

Right-circular polarization
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If this wave were approaching
an observer, its electric
wactor would appear to be
rotating counterclockwise.
This is called nght -

elliptic polarization.

Right-elliptical polarization



Wawve is travelling toward viewer - Out of the paper

Vertical polarization

Horizontal polarization
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Fhase angle between E Fields Vectars

Figure - Polarization as a Function of E.,E, and Fhase angle




Polarization losses for theoretical antenna

Transmit | Receive

antenna antenna Theoretical
Polarization |Polarization

Ratio iIn dB as ratio

Vertical Vertical 0 dB 1
Vertical Slant (45 or 135) -3 dB 1/2
Vertical horizontal - 0O dB 0
Vertical Circular(L/R) -3 dB 1/2
Horizontal Horizontal 0 dB 1
Horizontal Slant (45 or 135) -3 dB 1/2
Horizontal Circular( /R) -3 dB 1/2
Circular(right hand)  Gircular (right hand) 0O dB 1
Circular (right hand) Gircular( left hand) -00 dB 0

Circular (R/L) Slant (45 or 135) -3 dB 1/2



Determining polarization

Ground station ( Yangon)

= linear polarization(\VV/H) $¢ Circular polarization
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Why circular polarization is used?

- Circular polarization copd reflector o3g§asecs00pdsedl Linear
Polarization  coohgesal polarization plane o333
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Why vertical polarization is used for Terrestrial Communication ?

- Horizontal Polarization ooé Vertical polarization coo®
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Polarization Phenomena

Cross-polarization discrimination
Polarization isolation
lonospheric depolarization

Rain depolarization

Ice depolarization
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Polarized electromagnetic wave copdlopsdsadgps o3
@ogccqﬁewo 3| 988(5% Orientation G@Ogsogosgj Polarization

Characteristic efgptscdoggatsa3 Depolarization oaeaoopdi
Depolarization ggpso00>90d$coomdi

- cross-polarization discrimination
- polarization isolation
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Cross-polarization Discrimination

Received

Transmitted E-vectors

E-vectors

XPD =20log Eu

7 E.,

Rain Region .

XPD = cross-polarization discrimination

E11 = copolar component

E12 = cross-polar component
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Polarization Isolation

Received

Transmitted E-vectors

E-vectors

| = polarization isolation
Eu:copolar component

EZl = cross—polar component

16



lonospheric Depolarization

Polarization loss

PL =20log =
E

E.. =EcCo0so.
PL =20log(cosé, )

In order to counter the depolarization effects of Faraday
rotation , circular polarization may be used.

PL = polarization loss

0 = Faraday’s rotation angle



Cross-polar component
E, =EsIng,

XPD=20log ECO

= 201log(cot 4, )



Rain Depolarization
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XPD =U -V log A



XPD=U -V log A

V =20for8< f <15GHz
=23forl5< f <35GHz

U =30log f —10log(0.5—-0.4697 cos4r) —40log(cosb)

7= Tilt angle of the polarization relative to horizontal

@) = Eevation angle

f= Frequency (GHz)



XPD for different stations (dB)

XPD (3GHz) 37.145 35.923 35.102 36.667
XPD(5GHz ) 39.651 37.128 37.19 38.421
XPD (11 GHz) 43.4511 41.95 41.10 32.2174

XPD (13 GHz) 45.6236 43.947 33.155 44.3283
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Scintillation
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lce depolarization

» Ice polarization sopdamplitudesioptscdglpssasgoscoosphase
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* moooddleacloptszaepypszaq Circular polarization
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o Satellite communication 088 circular polarization
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