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Polarization is important

Antennaonf radio frequency electric current udk electro-

ti j f j f J f f fmagnetic waves tjzpfajymif;vJumxkwfvTifhay;onf/

AntennawGif xkwfvTifhrI^zrf;,lrIeSpfrsdK;vkH;wGifvnf; polarization 
udkufnDrSom taumif;qHk; qufoG,frIudk &&Sdrnfjzpfonf/

Antennaonf linear  ( odkY )     circular polarizationn k

udkxkwfvTifhonf/

Polarization trsdK;tpm;ud electric field vector ‘E’ tay:wifPolarization trsK;tpm;uk electric field vector E  tay:wGi

rlwnf cGJjcm;owfrSwfEdkifonf/
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Polarization types‐Polarization types

(1)  Linear polarization( ) p
Vertical polarization  - Electric field ‘E’ \ Direction

onfurm \ awmif^ajrmuf0if½d; Eif tNydKifjzpfaeonf/onurÇm \ awmi^ajrmu0i½k; ESih tNyKijzpaeon/

Horizontal polarization – Electric  field ‘E ’ \

Direction onf Equatorial plane EiftN dKifjzpfaeonf/Direction on Equatorial plane ESihtNyKijzpaeon/                      

Fig: linear(vertical and horizontal)polarization
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Vertical Polarization Horizontal PolarizationVertical  Polarization Horizontal  Polarization

Fig:Vertical and horizontal polarization with respect to reference plane
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(2)Circular polarization(2)Circular polarization

left hand circular polarization- left hand circular polarization
- right hand circular polarization

Left hand circular              Right hand circular 
Polarization polarizationPolarization                       polarization
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Ri ht i l l i tiRight-circular polarization
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Right‐elliptical polarization
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Transmit Receive P ( max )

Polarization losses for theoretical antenna

antenna
Polarization

antenna
Polarization

Theoretical
Ratio in  dB as ratio

Vertical Vertical 0 dB 1

Vertical Slant (45 or 135 ) -3  dB 1/2

V ti l h i t l dB 0∞Vertical horizontal - dB 0

Vertical Circular(L/R) -3   dB 1/2

Horizontal Horizontal 0 dB 1

∞

Horizontal Horizontal 0  dB 1

Horizontal Slant (45 or 135 ) -3   dB 1/2

H i t l Ci l ( L/R) 3 dB 1/2Horizontal Circular( L/R) -3  dB 1/2

Circular(right hand) Circular (right hand) 0  dB 1

Circular (right hand) Circular( left hand) dB 0∞Circular (right hand) Circular( left hand) - dB 0

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

Ground station ( Yangon)( g )
linear polarization(V/H)  ESifh Circular polarization  
(2)rsdK;tm;toHk;jyKjcif; twGuf qufvufwifjyoGm;ygrnf-(2) sK k j Kj G j G n

-vertical polarization and horizontal polarization wdkYtm;

Te est ial Comm nication f H H j fTerrestrial Communication twGuftrsm;qHk; toHk;jyKonf/

-Satellite communications wGif circular polarization 
udktrsm;qHk;toHk;jyKonf/
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Why circular polarization is used?Why circular polarization is used?

- Circular polarization onf reflector udk&dkufcwfonftcg Linear p n k&k nh

Polarization xuf4if;\ polarization plane udkydkrdk

xdef;odrf;edkifpGrf;&Sdonf/k &

- &moDOwk\ aeSmifh,SufrIudkvnf; Linear Polarization xufydkrdk

cHedkifpGrf;&Sdonf/

- txl;ojzifh Ionosphere wGifMuHKawG h&aom Faraday rotation 
\oufa&mufrIudk cHedkifpGrf;vnf;&Sdonf/

- xdkYaMumifh Linear Polarization xuf Signal strength udkydkrdk

xdef;odrf;edkifpGrf;&Sdonf/k

11



Why vertical polarization is used for Terrestrial Communication ?y p

- Horizontal Polarization onf Vertical polarization xufn p
twm;tqD;(taqmuftOD;?opfyif?awmifukef;) wdkUwGifydkrdk

jzwfoef;edkifpGrf;&Sdonf/

- Vertical polarization onf H-p xuf noise,interferrence
wdUkudkydkrdkcHedkifpGrf;&Sdonf/

- Horizontal polarization udk &kyfoHxkwfvTifhjcif;rsm;wGiftoHk;jyKonf/

- Vertical polarization udk radio , FM wdk hwGif toHk;jyKonf/

(satellite communications system wGif linear polarization onf

Circular polarization  xufukefusp&dwfoufomonf/)k s
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Polarization PhenomenaPolarization Phenomena
• Cross-polarization discriminationp
• Polarization isolation
• Ionospheric depolarization
• Rain depolarization
• Ice depolarization

13



Polarized electromagnetic wave onfMum;cHe,frsm; udk

j f f g f \ O i t ti j f í P l i tijzwfausmfaom tcg 4if;\ Orientation ajymif;oGm;í Polarization 
Characteristic ajymif;vJoGm;jcif;udk Depolarization [kac:onf/ 

D l i ti Jj f f d f fDepolarization cGJjcm;owfrSwfedkifonf/

cross polari ation discrimination- cross-polarization discrimination
- polarization isolation
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Cross‐polarization Discrimination

12

11log20
E
EXPD =

12

XPD =  cross-polarization discrimination

=  copolar component11E

E =  cross-polar component12E
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Polarization IsolationPolarization Isolation

11l20 E

21

11log20
E
EI =

I = polarization isolation

=copolar component11E

= cross-polar component21E
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Ionospheric Depolarization

El20
Polarization loss

E
EPL colog20=

EE θcos fco EE θcos=

)log(cos20 fPL θ= )log(cos20 fPL θ
In order to counter the depolarization effects of Faraday  
rotation , circular polarization may be used., p y

PL   = polarization loss

= Faraday’s rotation anglefθ
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Cross‐polar componentCross polar component

fx EE θsin= fx

coEXPD log20=
xE

g

)log(cot20 fθ= )log(cot20 fθ
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Rain DepolarizationRain Depolarization

AVUXPD log−=
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AVUXPD log−= AVUXPD log=

GHzffor 351523 ≤≤=

GHzfforV 15820 ≤≤=

)log(cos40)4cos4697.05.0log(10log30 θτ −−−= fU

GHzffor 351523 ≤≤=

)log(cos40)4cos4697.05.0log(10log30 θτfU

=τ Tilt angle of the polarization relative to horizontal

=θ Elevation angle

=f Frequency (GHz)f Frequency  (GHz)
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XPD for different stations (dB)XPD for different  stations (dB)

Yangon Naypyitaw Mandalay Pyinoolwin

XPD ( 3 GHz ) 37.145 35.923 35.102 36.667

XPD ( 5 GHz  ) 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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ScintillationScintillation 
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Ice depolarizationIce depolarization
• Ice polarization onfamplitudeajymif;vJrjcm;em;csufxufphaseIce polarization onamplitudeajymi;vrIjcm;em;csuxuphase

ajymif;vJrIjcm;em;csufydkrdkrsm;jym;pGmjzpfay:aponf/

H fí f J H f J f f f J f• teHao;i,fítvsm;&Snfaoma&cJyHkaqmifcJrsm;onfwpfwef;wGJvsuf

wnf&Sdaeygu tusdK;oufa&mufrIydkrdkjyif;xefaponf/
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• txufygtaMumif;t&mrsm;t& circular polarization 
udtoH;jyKjcif;onf &moDOweif twm;tqD;rsm;ud ydrdcHedifprf;&dajumif;uktok;jyKjci;on &moOwkeSih twm;tq;rsm;uk ykrkcekipGr;&Sajumi;

udkawG h&onfYtwGuf a&G;cs,f&jcif;jzpfygonf/

• Satellite communication wif circular polarization• Satellite communication wGi circular polarization 
udktoHk;jyKjcif;tm;jzifhaumif;rGefaom qufoG,fcsdwfqufrIudk &&Sdedkifrnf

jzpfygonf/jzpygon/

• LinearpolarizationudktoHk;jyKjcif;tm;jzifhukefuspm;&dwfudkoufomap

aomfvnf;--aomvn;

Linear polarizationudktoHk;jyKedkif&eftwGufvufawG hprf;oyfcsufrsm;

(Model ) jzif wufcsufum vufcHedifaomtajctae&drom(Model ) jzih wGucsuum vucekiaomtajctae&SrSom

4if;udktokH;jyKonf/
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THANK
FORFOR 

YOUR ATTENTION !YOUR ATTENTION !

25


