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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[ [03-22(Fri) IAPS Meeting  |(no class) | Exam

[25[03-25(Mon)  [Chap. 11 |Lorentz transformations #17

[26[03-27(Wed)  [Chap. 11 Transformations between electromagnetic fields #18

[27 [03-28(Thur)  [Chap. 11 Liénard-Wiechert potentials revisited

[ [03-29(Fri) (Good Friday ~ [(no class)

[28[04-01(Mon)  [Chap. 14 IRadiation by accelerated charges #19

[29[04-03(Wed)  [Chap. 14 IRadiation by accelerated charges 490
%|04-05(Fri) (Chap. 14 ISynchrotron radiation spectrum 491

[31[04-08(Mon)

[32[04-10(Wed)

[33 [04-12(Fri)

[ [04-15(Mon)

|(no class -- presentation preparation)

[ [04-17(Wed)

|(no class -- presentation preparation)

[ [04-19(Fri)

|(no class -- presentation preparation)

[34[04-22(Mon)

[35 [04-24(Wed)

[36 [04-26(Fri)

| [04-29(Mon)

|Student presentations |

[ [05-01(Wed)

|Student presentations ||

[ [05-02(Thurs)

|Student presentations Il|
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Radiation from charged particle in circular path
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Spectral composition of electromagnetic radiation -- continued

When the dust clears, the spectral intensity depends

on the following integral :
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Synchrotron radiation light source installations

Synchrotron radiation center in Madison, Wisconsin

E.=05GeVand1GeV; A.=20A and10A

http://www.src.wisc.edu/
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SRC —

“Aladdin” --

Madison
Wisconsin
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Brookhaven National Laboratory — National Light Source

E.=0.6 GeV; A, =20A

http://www.bnl.gov/ps/
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z Spectralintensity relationship :
2
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Top view:

R, (1,)= p&sin(vz, / p)

+ py(1—cos(vt, / p))
B(t,)= Bk cos(ve, / p)+¥sin(vt, / p))
For convenienee, choose:
r=Xcos@+zsind X




R,(1,)= p&sin(vt, / p)
+ py(1—cos(vt, / p))
B(t,)= Bk cos(ve, / p)+§sin(vt, / p))
>Y  For convenience, choose:

r=Xxcos@+2zsinl

Note that wehave previousshown thatin theradiation zone,
the Poynting vectoris in ther direction; wecan then
chooseto analyzetwo orthogonalpolarization directions:

Vo

g =Yy g, =—Xxsinf+zcosf

Ex(Exp)= ,B(— g sin(vt, / p)+€, sin@cos(vz, /p))



Modified Bessel functions

Ko (6)=B[ dxcoslsle+30)] Ky (£) =3 [drwsinfrslx+ a7

Exponential factor

a)(tr -r-R, (¢, )) = a)(t,, —£ coso sin(vt, / p)j
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