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PHY 712 Electrodynamics
10-10:50 AM  MWF  Online

Discussion  for Lecture 29:

Continue reading Chap. 14 –

Radiation by moving charges
1. Angular dependence of radiation from an 

accelerating particle

2. Spectral analysis of radiation

3. Detailed analysis of synchrotron radiation



04/12/2021 PHY 712  Spring 2021 -- Lecture 29 2



04/12/2021 PHY 712  Spring 2021 -- Lecture 29 3

Radiation from a moving 
charged particle
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Electric field far from source:
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Note that all of the variables 
on the right hand side of the 
equations depend on tr .
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Poynting vector:
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Power radiated
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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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Parseval’s theorem
Marc-Antoine Parseval des Chênes 1755-1836

http://www-history.mcs.st-andrews.ac.uk/Biographies/Parseval.html

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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Spectral composition of electromagnetic radiation -- continued
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Some details --
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Spectral composition of electromagnetic radiation -- continued
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Synchrotron radiation light source installations

Synchrotron at Brookhaven National Lab, NY

Ec= 3 GeV     X-ray radiation

https://www.bnl.gov/ps/

https://www.bnl.gov/ps/
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Spectrometer 
and sample
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Overview of developed 
beamlines.
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Advanced photon source, Argonne National Laboratory

https://www.aps.anl.gov/
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We will analyze this expression for two different cases.  The first case, is
appropriate for man-made synchrotrons used as light sources.   In this case,
the light is produced by short bursts of electro

2
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Modified Bessel functions
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By plotting the intensity as a function of , we see that the
intensity is largest near ω ω . The plot below shows the 
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The above analysis applies to a class of man-made facilities 
dedicated to producing intense radiation in the continuous 
spectrum.   For more specific information on man-made 
synchrotron sources, the following web page is useful: 
http://www.als.lbl.gov/als/synchrotron_sources.html.

http://www.als.lbl.gov/als/synchrotron_sources.html
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