Lecture 27 outline: 10/21/2020

Chapter 4
* Electric fields in matter
* Polarizability
* Polarization
* Bound Charges
* Gauss’s law with bound charges



Electric Fields in Matter
Neutral atoms may be polarized

—

p=a E Alpha is called “polarizability”

—_

P=NDB=NoFE Polarization is dipole moment/volume
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To keep things clear

o

ef

P €0 X E Chi is called “electric susceptibility”
In case you aren’t confused

e € ( 1+ XE) Epsilon is called “permittivity”

€= ( 1+ XE) Epsilon_r is called “relative permittivity” or
“dielectric constant”



Units Check



Polarization = Dipole moment per Volume

oz=P-n
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Polarization = Dipole moment per Volume

PB

~&—1
+ < T
ol | *
g ol e s
g G {
e S i
e T
1 amm U S
e L .nr. G |
N - Fa.....r.a, e |
§ e, £
W ....wx, Lgermien i
% -
| ~{1)

T
&

..z? €om
. i O
& (1)

l,wl
R
o !

|f [ -

al-r'-}

'Pb: _v“f')



Imagine a cube centered at origin with polarization P =kyx X
What is the bound surface and volume charge on the cube?



Gauss with Free and Bound Charge
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