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Ponderable Media
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VxE_ . =0-VxE =0 after averaging

Polarization vector (dipole moment/V)

P(%)=> n{p;,) n; number density of type i

by superposition

AD (X,%') = p( )AV+P( )-(X=X) 1y

47ng =4 X — X' )
D (%)= jdgx’_p(i,) LB (X)) V' —
4re, X = X| X —x'| |
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Electric Displacement
= (4 ——[ p(X)+ V"B (X)]

4re, X — X
V-E-2[p-V.F] V-B=-p
€0

D (X)=

Electric Displacement D

—

D=g,E+P
Isotropic media electric susceptibility

P=gc,7.E

e=¢,(1+y.) D=c¢E
boundary conditions

(5||_5|)'ﬁ||,| = O free (EII_EI)XﬁII,I =0
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Two Regions Problem

I
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Region I Region |
q
d
e V-E=p z>0
e,V-E=0 z<0
VxE =0 everywhere
on boundary
ek ,=¢,k,, E,=E,, El,y:EII,y
O = L q+q z>0 D= 1 4 2 <0
dre, \ R, R, dre,, R,
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on boundary
pol :_(ISII _IS|)'2
ISi:(gi_go)Ei :_(gi_50)6q)

O

_ C 50(‘% 5|] d
Gpol__z ) 5 \3/2
TE N\ &) TE (r +d )
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Dielectric Sphere
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O. =

in

Ar'P, (cos®)

p48£F48

0 [Blr' +C,r‘('”)]PI (cos®)

out
=0

tangential E
100, 100

_ out

a 06 a 00

Normal D
a(I)in aq) out
—& ==&,
or or
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BCs imply
C C
Ai:_Eo"'a_é A|=a2|l+1 | =1
—A=-E,-2— —IA=-(I+1)—7 =1
80 Al 0 a3 gO | ( )a2l+1
only non-zero
-1

A = — 3 C =- &l g, e,

2+¢ele, 2+¢l g,
D, = - > E,rcosd

2+¢l¢g,
1 3
q)out:_EOrCOSH+ 8/80 an—ZCOSQ
: 2+¢leg, r
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E. = 3 E,<E, Ife>g,
2+¢ele,

effective dipole moment

p:47z'80[8/80_1ja3E0

2+¢l¢g,

= = cle, -1 )=
P=(c-¢,)E =3¢ 0 E
( o) 0(2+5/50] ’

O oo = 38, £l -1 E,cosé
2+¢l¢g,

for dielectrichole e /e, > ¢,/ ¢

E = 2¢ p::4ﬂgo[é;/g°_1']a3Eo

" 2e+¢, 1+2¢ /¢,
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Clausius-Mossotti
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3
Ei:_EP ﬁ:4ﬂR P
3
E, = > : _[ I§d3x:i——|§i
rR™ <. 3¢,

3(5/50—1j
Y mol =
n{ele,+2
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Electrostatic Energy
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W :%jp(i)cb()?)dgx

for linear media
£.66=--5(E-D) W ==[D-Ed’
2 2
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