.!effér%on Lab

Physics 704/804
Electromagnetic
Theory I

G. A. Krafft
Jefferson Lab
Jefferson Lab Professor of Physics
Old Dominion University

Thomas Jefferson National Accelerator Facility 04-02-09
Physics 804 Electromagnetic Theory 1l

ODU

@



(VZ+Kk?)H =0 VoH =0 E-ZeVxH
(VZ+k?)E =0 VE=0 H=-—VxE
kZ,

; Thomas Jefferson National Accelerator Facili S0 —JSA
Jeffergon Lab . _ ¥ @ &.
b ysics 804 Electromagnetic Theory Il



.!effér%on Lab

Magnetic Multipole Field (TE) — Snves
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Electric Multipole (TM)
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normal mode expansions
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General Solution
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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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E, = kzﬁxﬁI
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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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Angular Distribution W"»

e z( ) ag (1,m) X, +a, (1,m)ix X, ]ODU

E—)ZOI:Ixﬁ
dP Z + - . .
e ZKZZ( )'1[ - (I,m)X,, xf+a, (I,m)X,m]
pure multipole

dP (I, m
d(Q ) _ 2k2‘a(l m)‘ ‘X,m

-

2

|, m+1

z. —(I m)(l+m+1)‘Y

= ‘a(l,m)‘2< S
2k (1+1) +%(I+m)(l—m+1)‘Y,,m_l‘ +m2‘Y,,m‘2

g Thomas Jefferson National Accelerator Facili N
J)effer%on Lab o @ %"‘C‘A

Physics 804 Electromagnetic Theory 1l



.!effér%on Lab

Sum Rule
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