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Polarization of EM Waves

Polarization is the property of wave that can oscillate with more than one orientation. A light wave that is
vibrating in more than one plane is referred to as unpolarized light. The process of transforming unpolarized
light into polarized light is known as polarization of light.



Polarization

Linear polarization: When an ordinary (unpolarized) light is reflected from a polished surface or
transmission through certain materials, the electric fields vector oscillates along a straight line in one
plane, and the light is said to be linearly polarized.
Circular polarization: The electric field of light consists of two linear components that are perpendicular
to each other, equal in amplitude, but have a phase difference of π/2. The resulting electric field rotates
in a circle around the direction of propagation and, depending on the rotation direction, is called left- or
right-hand circularly polarized light.
Elliptical polarization: The electric field of light describes an ellipse. This results from the combination of
two linear components with differing amplitudes or a phase difference that is not π/2.
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• (i.e., rotation wrt.
time  in a plane z =
const.)
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RIGHT HAND POLARIZATION
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***Equation of an elliptically polarized plane TEM wave 

**TEM wave propagating harmonically in the z - direction 



Linear Polarization



Elliptical Polarization



Circular Polarization



Elliptical Polarization (RHEP)
RHEP – Right-hand elliptical



Linear, Elliptical, and Circular Polarization

Wave is travelling toward viewer – out of paper.

LHCP
Left Hand Circular

Polarization

RHCP
Right Hand Circular

Polarization

RHEP
Right Hand Elliptical

Polarization

Check Test!!!



Linear, Elliptical, and Circular Polarization
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Axial Ratio

• Axial Ratio (AR) is the ratio of the main axes EA and EB of the non-
perfect (i.e., non-circular) polarization ellipse.
• Typically, the AR is given in dB.
• Typical AR values are in a range of 0dB and 6dB.
• A linear polarization the axial ratio becomes infinity.



Circular Polarization
http://en.wikipedia.org/wiki/ 
Circular_polarization

LHCP
(and spatial helix is right-handed)

RHCP
(and spatial helix is left-handed)

Sense of rotation is according to IEEE convention, .i.e., from the point of view of the wave‘s source.

Helices can be either right-
handed or left-handed. With
the line of sight along
the helix's axis, if a
clockwise screwing motion
moves the helix away from
the observer, then it is
called a right-handed helix;
if towards the observer, then
it is a left-handed helix.

http://en.wikipedia.org/wiki/
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Transmitter Receiver



HFPolarization of EM Waves
Transmitter

Receiver



HFPolarization of EM Waves



HFPolarization of EM Waves



Graph Test 







Handmade Graph!












