
Class 38: Electromagnetic radiation



Applying Maxwell’s Third Equation to 
Plane Electromagnetic Waves 

 t
B  -  

x
E               

dx
 t
B  -                        

dx) B(
 t

-AdB
 td
d-

dx
x
E            

E(x)]-dx)[E(x            

 0  E(x) - 0  dx)E(x  sdE

AdB
 td
d-   sdE























































Applying Maxwell’s Fourth Equation to 
Plane Electromagnetic Waves 

 t
E    

x
B-               

dx
 t
E                         

dx) E(
 t

AdE
 td
d 

dx
x
B-            

B(x)]-dx)[B(x-            

 0  dx)B(x - 0  B(x)  sdB

)0(I     )AdE
dt
d(I  sdB

00

00

0000

in0in0































































Classical wave equation
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Electric and magnetic fields in wave motion
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Electromagnetic plane waves
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Intensity
Intensity I is defined as:
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Poynting vector
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At any point, knowing E and B, we can define 
Poynting vector S as:

Poynting vector gives the energy passes 
through a unit surface area 
perpendicular to the direction of wave 
propagation.  S is along the direction of 
wave propagation and has unit W/m2.

For plane wave:
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Momentum
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If all these photons are absorbed by the 
surface:
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If all these photons are reflected by the 
surface:
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Electromagnetic spectrum
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