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PHY 712 Electrodynamics
10-10:50 AM  MWF  Olin 107

Plan for Lecture 20:

Start reading Chap. 9

A. Electromagnetic waves due to 
specific sources

B. Dipole radiation patterns

04/19/2014 PHY 712  Spring 2014 -- Lecture 24 2

04/19/2014 PHY 712  Spring 2014 -- Lecture 24 3



3/18/2014

2

04/19/2014 PHY 712  Spring 2014 -- Lecture 24 4

04/19/2014 PHY 712  Spring 2014 -- Lecture 24 5
00

2

02

0

1
0:monopolesmagneticNo

0:lawsFaraday'

1:lawsMaxwell'-Ampere

/:lawsCoulomb'
:0)0;(formor vacuumcMicroscopi


























c

t

tc

B

BE

JEB

E
MP

04/19/2014 PHY 712  Spring 2014 -- Lecture 24 6

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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Solution of Maxwell’s equations in the Lorentz gauge -- continued

    cttttG /''
'

1',';, rr
rr

rr 


 

 
   

 ',''1'
'

1''

,,
:,fieldfor Solution 

3

0

tf
c

ttdtrd

tt
t

f

rrr
rr

rr
r















 












04/19/2014 PHY 712  Spring 2014 -- Lecture 24 9

Electromagnetic waves from time harmonic sources
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Electromagnetic waves from time harmonic sources –
continued:
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Note:  in this case we have only assumed the throughout 
the extent of the source  kr’<<1.
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Electromagnetic waves from time harmonic sources –
continued:
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