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Polarization - Definition A\‘(IT

spatial sequence of
electric field vectors
at a fixed instant of time

time sequence of electric
field vectors in a fixed plane

According to the IEEE Standard Definitions for Antennas, the polarization of a radiated
wave is defined as ,that property of a radiated electromagnetic wave describing the
time-varying direction and relative magnitude of the electric field vector at a fixed
location in space, and the sense in which it is traced as observed along the direction of
propagation®. In other words, polarization is the curve traced out by the end point of
the arrow representing the instantaneous electric field.
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Linear Vertikal Polarisierte Welle _\\J(IT

Linear vertical polarization: E(z’t) — éx 'Ex ) ej(a)t kz) _ ex ) Ex ej(a)t kz+5)

« &
Ex

Arbitrary linear polarization: E(Z,t) — (éx . EX + éy . Ey) ) ej (wt—kz+0)
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Linear Vertikal Polarisierte Welle g\(IT
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/ { propagation speed
= speed of light ¢,

4 02 Prof. Thomas Zwick — Polarisation Elektromagnetischer Wellen T 190 TS MSPALEE 1. @

und Elektronik



Elektrischer Feld Vektor Verschiedener
Polarisationen S](IT

Linear polarization Circular polarization Elliptical polarization
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Zirkular Polarisierte Welle —\\J(IT
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Right Hand Circular (RHC) Polarization
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Left Hand Circular (LHC) Polarization S](IT

Z = const
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Entstehung zirkularer (elliptischer) Polarisation S’(IT
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Elliptische Polarisation (z = const) ,;\]("'
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Polarimetric Definitions

Karkouhe Institute of Technalogy

. ‘T _ (A 2 j(ot-kz) _ A j(ot-kz+8,) | A j (wt—kz+0o, )
General polarised wave: E = (GXEX + eyEy)e = eXEXe + eyEye g
Ellipticity angle & & =arctan y A S
E.E
Tilt angle T tan2r=2cos5% E)L
X =y >
E
_ _ minor axis >
Amplitude ratio y. y=——-1 : ’ pEx
major axis =
Major axis X
Phase difference & 0=0,—0, £
Minor axis
[horizontal = £=0°  =0° p=0 5-0°
vertical  F= o0 7=90° B -
right hand circular::(> e=-45° 7=0°...180° y=45°  6=-90°
lefthand circular [==  z=45°  r=(°..180° =4 5-90°
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Polarization States of Plane Waves .;\‘(".

( €= ellipticity angle, z=tilt angle)
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Poincaré-Sphere S](IT
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Polarization States on the Poincaré-Sphere .k\‘(".

Left hand circular
polarisation (¢=+45°)

Left elliptical
polarisation

(= 45° ¢=22.5°)

(7=22.5°¢&=22.5°)
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Linear
polarisation
Linear Linear (r=45° c=0°)
polarisation polarisation
(7=0°¢&=0°) (r=225°¢=0°)
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