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PHY 712 Electrodynamics
9-9:50 AM  MWF  Olin 105

Plan for Lecture 33:

Review – radiating systems

• Coments/corrections on Cherenkov radiation

• Solution of Maxwell’s equations with sources

• Liénard-Wiechert potentials

• Time periodic sources
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Maxwell's potential equations within a material having permittivity 

and permeability (Lorentz gauge; cgs Gaussian units)
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Liénard-Wiechert potential solutions:
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Liénard-Wiechert potentials for two
different retarded times:
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Physical fields for bn > 1   -- two retarded solutions contribute
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Adding two solutions; in terms of Heaviside  

2 1
,

( ) sin

( ) :

(cos cos

s

( ))
1

( (, 2
( ) in

cos cos )
1

n

n

C

n
C

q
t

t

x

t
R t

q
R t

t

 








b




b



 


= 


 =



r

β
A r

04/11/2018 PHY 712  Spring 2018 -- Lecture 33 11

Physical fields for b > 1
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Intermediate steps:
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Cherenkov radiation observed near the angle c -- continued
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Gaussian units;   microscopic or vacuum form  ( 0;  0;
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Keep SI units for the moment --

Formulation of Maxwell’s equations in terms of vector and 
scalar potentials
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Formulation of Maxwell’s equations in terms of vector and 
scalar potentials -- continued
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Formulation of Maxwell’s equations in terms of vector and 
scalar potentials -- continued
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Solution of Maxwell’s equations in the Lorentz gauge

   
                                     

source ,      field  wave,        

    

4
1

:equation  waveldimensiona-3  theof form general heConsider t

1

/
1

2

2

2

2

02

2

2

2

02

2

2

2



=





=





=





tft

f
tc

tc

tc

L
L

L
L

rr

J
A

A







04/11/2018 PHY 712  Spring 2018 -- Lecture 33 20

Solution of Maxwell’s equations in the Lorentz gauge -- continued
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Solution of Maxwell’s equations in the Lorentz gauge -- continued
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          Time harmonic source:    ( , ) ( , )

                            spherical harmonic expansion;
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Liénard-Wiechert potentials
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Liénard-Wiechert potentials
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