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

Plan for Lecture 31:

Finish reading sections of Chap. 14 

1. Radiation from electron 
synchrotron and other accelerator 
devices

2. Thompson scattering
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Power distribution for circular acceleration
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Modified Bessel functions
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Spectral form of synchrotron radiation in this case:
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Plots of the intensity function for synchrotron radiation
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http://cas.web.cern.ch/cas/ZEUTHEN/Afternoon-courses/Linac/Schmueser-FEL1.pdf

Undulators and Free Electron Lasers
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Thompson scattering – non relativistic approximation

  2
3

2

ˆˆ
4

:on accelerati with particlechargedby ˆdirection in radiatedPower 

vrr

vr






 c

q
d
dP



 
 

  2
0

2
0

2

2

2

00

00

ˆˆ
8

:poweraveragedTime

),(:fieldelectrican by causedis

)massand(chargeparticleaofon accelerati  that theSuppose

εrr

εv

εrE

v

rk

rk

0

0























E
cm
qc

d
dP

eE
m
q

eEt

mq

q

tii

q

tii

q













04/08/2013 PHY 712  Spring 2013 -- Lecture 31 12

Thompson scattering – non relativistic approximation -- continued
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Scattered light may be polarized parallel to incident field 
or polarized with an angle q so that the time and 
polarization averaged cross section is given by:
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This formula is appropriate in the X-ray scattering of 
electrons or soft -ray scattering of protons
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Thompson scattering – relativistic and quantum modifications

qp

p’

pq
aincident photon

 

 q



aq

aq

cos11

1'

'

''sinsin'0
coscos'

:energyandmomentumofon Conservati

2

22222










cm
p
p

cmcpcm

cppp
pcppp

q

qqq

q

q











04/08/2013 PHY 712  Spring 2013 -- Lecture 31 14

Thompson scattering – relativistic and quantum modifications
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