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SPH4U: Wave Nature of Light 

Polarization 
Young's experiment could not conclude If light was a transverse wave (water waves) or a 

longitudinal wave (sound waves).  Expanding on the work of the wave theorists. Maxwell and 

Hertz produced what is now referred to as the electromagnetic model of light. In the model 

light is an electromagnetic wave it can be considered as being made of crossed electric and 

magnetic fields (see image at right) 

 

As a transverse wave, light should exhibit properties associated with polarization.  The diagram at 

the right represents the structure of what is referred to as Polaroid film. 

 

 If the electric field is polarized in the z direction (see below) as it passes through the 

openings in the Polaroid film it will cause electrons in the long molecules to vibrate up and down.  

 

 This represents a transfer of energy and as a result the waves do not pass. Waves whose 

electric field is polarized in the x -direction cannot make the electrons vibrate up and down along 

the length of the molecules and as a result these waves pass through unaffected. 

  

 

 

 

 

 

 

 

 

 

 Polaroid sunglasses work in exactly this manner. The reason this is useful is light 

reflected off a shiny surface like snow, ice or water is polarized parallel to the 

surface upon reflection. Sunglasses are therefore designed to absorb light polarized 

in this direction. This means Polaroid sunglasses are useless if you tilt them 

sideways! (the lines drawn on the left lens shows the direction of the molecules) 
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When sunlight scatters off molecules in the atmosphere it becomes polarized. 

This is why photographers often use Polaroid filters to eliminate the scattered 

light and to create the appearance of a sky that is a deeper blue. 

 

 

When light strikes some materials (like calcite), the beam of light will split into two beams that are 

no longer polarized with each other. In the image on the left the two beams are perpendicularly 

polarized when leaving the calcite.  

 

 

 

 

Liquid Crystal Displays (LCDs) also take advantage of polarization upon reflection. The molecules in a LCD will orient 

themselves in an electric field. When the molecules are appropriately oriented none of the reflected (or otherwise 

polarized) light will be emitted and the screen will appear dark. These dark areas can then be used to form numbers 

for calculators. With LCD televisions the light that passes through then goes through coloured filters and images are 

produced. 
 


