% V- Vdr = $ V- da divergence theorem
I VXV di= $p V-dl  Stoke’s theorem
Ax (BxC)=B(A-C)-C(A-B)

V- (VxV)=0 V x Vip =
VXVxA=V(V. A4)-VvA

(A x B); = €A, By A-B = AB,

Ez]kezlm = 6]l5k:m - 5 6kzl
2 =r—r
Maxwell’s equations for Electrostatics

v - F = L VxE=0
60
Electrostatics
F= qE V3V = —ﬁ
— 1 q; - - anszde
B = / / B.d
zl: Ame, 2 ;2 * “=

= — = p 31 :—/b .

YV V= szo % ///Zmﬂ B AV [ E.di
Uror = 1y L 4%y e, B2dr U vd
TOT = A TOT = , 60 T TOT— 1% T

3 47T€o Tij llspace 2

C=Q/AV

Fourier Series and Legendre Polynomials

i cos(™FE) cos("FF )dx = & sin(™%) sin( ™ )dr = £6,,,

L
Jo sin(™2) cos("22)dx = 0

(1 —2*)P/'(z) — 22F/(2) +1(l + 1) Fi(z) = 0

1 2
g(t,x) = (1 — 20t + %) 712 = ZPz | P@)Po(a)de =
—1

20+1

2 — 23 —3x 3524 —3022 4
Py(z) =1 Pi(z) =12 Py(z) = (3721) Py(z) = w Py(z) = (35720“)



Multipole Expansions
(7:‘) ~ QTOT +.

47re r 47reor2

=% CM’ — [ pr'd®7’  electric dipole moment

E = m [2 cos 07 + sin 99} field due to dipole oriented along the z-axis
Materials

p= oF

E=—-p- E T=pX E properties of dipoles in external fields
pP=pr+pp py is excess charge placed by experimenter

—V.-P= Ob P-h= o, polarized material equivalent to py, o3

D=p; VxD=VxP

P
D=¢FE+P always true
\Y
P = e,6, F = (1+ XG)EOE 1.i.h dielectrics
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