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Problem:

• Unpolarized light with electric field amplitude  
0.25 V/m is incident on a polarizer.

• Calculate the electric field amplitude of the 
transmitted light.
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• Malus’ law: intensity of light transmitted by an 
ideal polarizer from a polarized light source 
equals I0 cos() where  is the angle between 
the light polarization and the polarizer axis.
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• Malus’ law: intensity of light transmitted by an 
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the light polarization and the polarizer axis.

• Unpolarized light is a superposition of light
with all polarization directions present. Malus’ 
law to be used for all components of the light.



Relevant ideas:

• Malus’ law: intensity of light transmitted by an 
ideal polarizer from a polarized light source 
equals I0 cos() where  is the angle between 
the light polarization and the polarizer axis.

• Unpolarized light is a superposition of light
with all polarization directions present. Malus’ 
law to be used for all components of the light.

• Intensity is prop. to E field strength squared.
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Equations associated with ideas:
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• Estimate the transmitted intensity for each 
component (pick a linear polarization out of 
the random sample, it is characterized by ).
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Strategy

• Estimate the transmitted intensity for each 
component (pick a linear polarization out of 
the random sample, it is characterized by ). 

• The projection of this component onto the 
polarizer axis is E0 cos(). 

• Average the intensity I()=E0
2 cos2() over all 

orientations .

• Take the root to obtain the E field strength.
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