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Problems 



We know E and B are perpendicular to each other 
and to the direction of propagation. In this case B is in the y 
direction and propagation is in the z direction. So E has 
to oscillate in the x direction.  
 
Wave propagates in the positive z direction. 
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Idea: reflecting surfaces have incidence and reflected angles equal. 
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Idea: total internal reflection. 



Summary 

Electromagnetic Waves 
•  An electromagnetic wave consists of 

oscillating electric and magnetic fields as 
given by, 

•  The speed of any electromagnetic wave in 
vacuum is c, which can be written as 

•  The intensity I of the wave is:  

•  The intensity of the waves at distance r from 
a point source of power Ps is 

 

Radiation Pressure 
•  If the radiation is totally absorbed by the 

surface, the force is 

•  If the radiation is totally absorbed by the 
surface, the force is 

 

Energy Flow 
•  The rate per unit area at which energy is 

trans- ported via an electromagnetic wave is 
given by the Poynting vector S: 



  Summary 

•  If the original light is initially polarized, the 
transmitted intensity depends on the angle u 
between the polarization direction of the 
original light (the axis along which the fields 
oscillate) and the polarizing direction of the 
sheet: 

 Reflection and Refraction 
•  The angle of reflection is equal to the angle 

of incidence, and the angle of refraction is 
related to the angle of incidence by Snell’s 
law, 

 

Polarization 
•  Electromagnetic waves are polarized if their 

electric field vectors are all in a single plane, 
called the plane of oscillation. 
  

•  If the original light is initially unpolarized, the 
transmitted intensity I is 

Radiation Pressure 
•  The radiation pressure pr is the force per unit 

area. 
•  For total absorption  

•  For total reflection back along path, 

 
 



  Summary 

Polarization by Reflection 
•  A reflected wave will be fully polarized, if 

the incident, unpolarized wave strikes a 
boundary at the Brewster angle 

 

Total Internal Reflection 
•  A wave encountering a boundary across which 

the index of refraction decreases will 
experience total internal reflection if the angle 
of incidence exceeds a critical angle, 

 


