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How about Fields 
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 Notational note: to reinforce 
that our r now points to a 
moving source, Griffiths 
replaces “r’”, that’s stationary 
in time, with “w”, that tracks 
the moving source. 
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Focus on just one component 
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More of the same… 

 
    auuvc

u

q
trE

o








 r

r

r 22

34
),(



vcu

-r̂

  ),(),(
1

),(
22

trVvvtrV
c

trV
c

v
B














 
    

E
c

B

auuvc
u

q

c
B

o















r

rr
r

1

ˆ
1

4

1 22

3



Force between moving charges 
(Eq’n 10.74) 
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“The entire theory of classical electrodynamics is contained in that equation…but you see why I 
preferred to start out with Coulomb’s law.” - Griffiths 
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Point charge: 

Line charge: 
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Back to r since again 
using as integration 
variable, without an end 
anchored to a moving 
charge. 

 
  

  
 

   





















 








33 rr

2
3

2
3

2222

2

sin1

ˆ

sin1

ˆ

4

1

qq



c
v

c
v

o

c
v zzzdsszd

rE


q 

 
    

  
 

   



















 



2

2

2
3

2

2

2
3

ˆ
sin1

sin
ˆ

sin1

cos

4

1

2222

2






 q

aa

q

aa




z

s

d
s

s

d
rE

c
v

c
v

o

c
v

 
  

      











 









 








s

zdzss

s

z
s

s

zdsss

s
rE

c
v

c
v

o

c
v

rrrrrr

1

sin1

ˆ
ˆ

1

sin1

1

4

1

2
3

2
3

2222

2

qq



Rephrase in terms of ratios of distances to prepare to rewrite in terms of trig functions 
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Observe that q and a are complementary angles, so  aq 22 cossin 
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Observing that the second integral is odd about 0, so will sum to 0, I 
focus on just the first integral 
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