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PHY 712 Electrodynamics
11-11:50 AM  MWF  Olin 107

Plan for Lecture 17:

Finish reading Chapter 6

A. Some details of Lienard-Wiechert
results

B. Energy associated with 
electromagnetic fields

C. Comment on Exam 1



02/25/2013 PHY 712  Spring 2013 -- Lecture 17 2

Please send me your schedules so we can plan for 3 
make-up classes.
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Comment on Lienard-Wiechert potential results
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Comment on Lienard-Wiechert potential results -- continued
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Energy analysis of electromagnetic fields and sources
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Energy analysis of electromagnetic fields and sources -
- continued

 

 

JES

BHDE

HES

BHDEHE

DHEJE












































t
u

u

tt
rd

t
rdrd

dt
dW

densityenergy 
2
1

 vector"Poynting"Let  

3

33



02/25/2013 PHY 712  Spring 2013 -- Lecture 17 7

Energy analysis of electromagnetic fields and sources -
- continued
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Momentum analysis of electromagnetic fields and sources
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Comment on treatment of time-harmonic fields
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Comment on treatment of time-harmonic fields -- continued

   tititi )e,()e,()e,(,t)(   rErErErE *~~
2
1~

:fieldsharmonicfor timeEquations

 

0~0:monopolesmagneticNo

0~~0:lawsFaraday'

~~~:lawsMaxwell'-Ampere

~~:lawsCoulomb'

















BB

BEBE

JDHJDH

DD







i
t

i
t freefree

freefree

Note -- in all of these, the real part is taken at the end of the 
calculation.
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Comment on treatment of time-harmonic fields -- continued
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:fieldsharmonicfor timeEquations

 

 

     

 

 

   





 













),(),(,t

)e,(),()e,(),(

),(),(),(),(

)e,()e,()e,()e,(,t

,t)(,t)(,t

t

titi

titititi













rHrErS

rHrErHrE

rHrErHrE

rHrHrErErS

rHrErS

*
avg

2**2

**

**

~~
2
1

~~~~
4
1

~~~~
4
1

~~~~
4
1

: vectorPoynting


