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Light waves are electromagnetic in nature and require four basic 
field vectors to completely describe them.

Á The electric-field strength: E
Á The electric-displacement density: D
Á The magnetic-field strength: H and 
Á The magnetic-flux density: B

Of these four vectors, the electric-field strength is chosen to 
describe the polarization state of light waves. It is because the force 
exerted on the electrons by E is much greater than by the magnetic-
filed of the wave when light interacts with matter. Once the 
polarization of electric -field vector has been determined, the other 
three vectors can be also determined based on Maxwellõs field 
equations and the associated constitutive material relations.
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For simplification, we consider a linearly polarized plane wave which propagates 

along the positive z direction and vibrates in the x-plane. The electric field of the 

wave can be written as:
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where Ex is the x-component of the electric-field strength; eis the dielectric constant; s is the conductivity.

w(=2pn) is the angular frequency, E0 is the maximal value of the electric field strength.
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is the complex index of refraction
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D

---- The extremity of its electric field vector describes an ellipse

(a) Elliptically polarized light; (b) decomposition of elliptically polarized light into two 

(b) mutually perpendicular plane polarized waves P and S with a phase difference, Delta; 

R.W. Pohl, Optik und Atomphysik, Springer-Verlag, Berlin, 1958
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