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

Plan for Lecture 30:

Continue reading Chap. 14 – Synchrotron 
radiation

1. Radiation from electron 
synchrotron devices

2. Radiation from astronomical 
objects in circular orbits
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Power distribution for circular acceleration
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Radiation from charged particle in circular path
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Spectral composition of electromagnetic radiation -- continued
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Synchrotron radiation light source installations

Synchrotron radiation center in  Madison, Wisconsin

Ec=0.5 GeV and 1 GeV;     lc = 20 Å and 10 Å

http://www.src.wisc.edu/
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SRC –
“Aladdin” --
Madison
Wisconsin
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http://www.bnl.gov/ps/

Brookhaven National Laboratory – National Light Source

Ec=0.6 GeV;     lc = 20 Å



04/05/2013 PHY 712  Spring 2013 -- Lecture 30 8

y

z

x

b
b

.
r

q

      
2

/ˆ
2

222

ˆˆ
4

:iprelationshintensity Spectral

ctti
rr

rqretdt
c

qI Rrβrr 








 






y

x

r   
  

      

qq

rrb
rr

rr

sinˆcosˆˆ
:choosee,conveniencFor 

/sinˆ/cosˆ
/cos1ˆ

/sinˆ

zxr

yxβ
y
xR








rrr

r

rrq

vtvtt
vt
vtt

Top view:



04/05/2013 PHY 712  Spring 2013 -- Lecture 30 9

y

z

x

b
b

.
r

q

   
  

      

qq

rrb
rr

rr

sinˆcosˆˆ
:choosee,conveniencFor 

/sinˆ/cosˆ
/cos1ˆ

/sinˆ

zxr

yxβ
y
xR








rrr

r

rrq

vtvtt
vt
vtt

      rqrb

qq

/cossin/sinˆˆ
cosˆsinˆˆ

:directionson polarizatiorthogonal twoanalyze tochoose
can then   wedirection;ˆin theis vector Poyntinghe         t

zone,radiation in theshown thatprevioushave that weNote

||

||

rr vtvt 







εεβrr
zxεyε

r



04/05/2013 PHY 712  Spring 2013 -- Lecture 30 10

Modified Bessel functions
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