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PHY 712 Electrodynamics
9-9:50 AM  MWF  Olin 103

Plan for Lecture 28:

Continue reading Chap. 14 –

Radiation by moving charges

1. Motion in a line

2. Motion in a circle

3. Spectral analysis of radiation
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Radiation from a moving charged particle

x

y

z

Rq(t)
r

r-Rq(t)q

 
 

    RRrR

v
R

R





rqr

r

rq

rq

tt

dt

td
t

:(notation) Variables



4/5/2015

2

04/06/2015 PHY 712  Spring 2015 -- Lecture 28 4

Liénard-Wiechert fields (cgs Gaussian units):
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Electric field far from source:
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Poynting vector:
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Power radiated
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Radiation from a moving charged particle
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Radiation power in non-relativistic case -- continued
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Radiation distribution in the relativistic case
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This expression gives us the energy per unit field 
time t. We are often interested in the power per 
unit retarded time tr=t-R/c:
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Radiation distribution in the relativistic case -- continued
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Power from linearly accelerating particle 
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Power distribution for linear acceleration -- continued
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Power distribution for circular acceleration

y

z

x

b

b

.

r

q

    
 

     
 

    42

3

2

/

5

2222
2

/

5

2
2

3

2

ˆ1

1ˆˆ1

4
           

ˆ1

ˆˆ

4



b





v

Rβ

βRRββ

Rβ

ββRR







c

q

d

tdP
dtP

c

q

c

q

d

tdP

rr
rr

cRtt

cRtt

rr

r

r


























4/5/2015

6

04/06/2015 PHY 712  Spring 2015 -- Lecture 28 16

y

z

x

b

b

.r

q

Power distribution for circular acceleration
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Spectral composition of electromagnetic radiation
Previously we determined the power distribution from
a charged particle:
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Spectral composition of electromagnetic radiation -- continued
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http://www-history.mcs.st-andrews.ac.uk/Biographies/Parseval.html
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Spectral composition of electromagnetic radiation -- continued
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Spectral composition of electromagnetic radiation -- continued
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Spectral composition of electromagnetic radiation -- continued
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Spectral composition of electromagnetic radiation -- continued
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Spectral composition of electromagnetic radiation -- continued
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Example – radiation from a collinear acceleration burst
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Spectral composition of electromagnetic radiation -- continued

     
2

2 2 2
ˆ /

2

Integration by parts and assumptions about the integration 

 limit behavior shows that the spectral intensity depends on 

 the following integral:

ˆ ˆ
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 
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Alternative expression --

It can be shown that:
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