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Applied to Spherical Harmonics \lid,
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Vector Spherical Harmonics
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Did exercises in Chapter 12.11 of Arfken (3rd Edition) and

obtained a lot of clarity
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Verify the orthogonality relation ODU
| X XpdQ = 8,6

1"~ mm’
Verlfy the sum rule
2I +1
‘le (‘9 ¢)‘
Show power for pure multipole formula from last time:
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(VZ+Kk?)H =0 VoH =0 E-ZeVxH
(VZ+k?)E =0 VE=0 H=-—VxE
kZ,
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Magnetic Multipole Field (TE) — Snves
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Electric Multipole (TM)
(rE8)= -2, 1 ()Y, (0.9)
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normal mode expansions
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General Solution
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K
Z,a_(I,m)g, (kr)=-
-. knowledge at 2 different radii sufficient for
complete knowledge of solution
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Energy
1, =Y a. (I,m)X,,hf (kr)e™
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u=50(E-E +Z2H -H )~ 2oH H
4 2
In radiation zone

dU = ﬂoeraE (I,m)ag (I, m )jX,mXImdQ

dU
dr = 2k2 Z‘aE (I m)‘

Incoherent sum over multipoles
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Angular Momentum
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photon interpretation: photon takes away
m# units of angular momentum
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