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2- Circular polarization 

3- Elliptical polarization 

4- Jones vector 
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6- Jones vector for circular polarization 
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8- Degree of polarization 

9- Linear polarization (Jones matrix) 

10- Phase retarder 
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1- Types of polarization 
a) linearly polarized 

 

A plane electromagnetic wave is said to be linearly polarized. The transverse electric 

field wave is accompanied by a magnetic field wave as illustrated. 



 
b) Circularly polarized light consists of two perpendicular electromagnetic 

plane waves of equal amplitude and 90° difference in phase. The light 

illustrated is right- circularly polarized. 

f light is composed of two plane waves of equal amplitude but differing in phase by 

90°, then the light is said to be circularly polarized. 

c) elliptical Polarization 

For elliptically polarized light the electric field vector rotates at ω but 
varies in amplitude so that the tip traces out an ellipse in time at a 
fixed position z. Elliptical polarization is the most general state and 
linear and circular polarizations are simply special degenerate forms 
of elliptically polarized light. Because of this generality, attributes of 
this state can be applied to all polarization states. 
The polarization ellipse (Fig. 4) can provide useful quantities for 
describing the polarization state. The azimuthal angle α of the semi-
major ellipse axis from the x axis is given by 
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ولكنه يختلف في السعة بحيث يتتبع الطرف القطع الناقص في   ω بالنسبة للضوء المستقطب بيضاوياً ، يدور متجه المجال الكهربائي عند

الاستقطاب الإهليلجي هو الحالة الأكثر عمومية ، والاستقطابات الخطية والدائرية هي ببساطة أشكال   .z الوقت المناسب في موضع ثابت

يمكن أن   .ب سبب هذه العمومية ، يمكن تطبيق سمات هذه الحالة على جميع حالات الاستقطاب .منحطة خاصة للضوء المستقطب إهليلجي

لمحور القطع الناقص   α يتم إعطاء الزاوية السمتي .يوفر القطع الناقص للاستقطاب )الشكل 4( كميات مفيدة لوصف حالة الاستقطاب

 بواسطة  x شبه الرئيسي من المحور

 

 

 

 

 

 

2- Mathematical representation of Polarizer: Jones Matrix 

 



 

 

Jones vector 

  

Let us determine the particular forms for Jones vectors that describe linear. circular. elliptical  

Polarization 

[n this case we set Eox=o, Eoy =1  



The Jones vector for vertically linearly, 

 

 

the case that reduces to the vertically polarized when 𝛼 = 90° and to the horizontal polarized mode 

when 𝛼 = 0°. 

 

Example: the jones vector for 𝛼 =6 0° 

 

Thus the Jones vector (l/V2)[J] circularly polarized light when E rotates counterclockwise, viewed head-

on. This mode is called left-circularly polarized light or right circularly polarized light is: 

 



 

 

 



the whose Jones vector is by Eq. 

 
is inclined at an angle a with to the x-axis, as shown in Figure 14-7. The angle of inclination is determined 

from

 



 

 



 

 

 



3- Phase Retarder.  

The phase retarder does not remove either of the component orthogonal but introduces a phase 

difference between them. If light to each vibration travels with different speeds through such a 

retardation plate, there will be a cumulative phase difference ∆𝜑 between the two waves as they 

emerge. 

Figure shows the effect of a retardation plate on unpolarized light in a case where the vertical travels 

through the plate faster than the horizontal component. This is suggested by the schematic separation 

of the two components on the optical although of course both waves are simultaneously present at 

each point along the axis. The fast (FA) and slow axis (SA) directions of the plate are indicated. When the 

net difference ∆𝜑 = 90 °  , the retardation is called a quarter-wave when it is 90 ° , it is called a half 

wave plate. 



 





 



 



 



 


