Lecture 29 outline: 10/26/2020

* Discord server exists
* HWO06 ... break till Wed.
* HWO07 change to Friday (10/30)

Chapter 4
* Force and torque on dipole

* Problem RS 7-07, 7-05

* Electric fields in matter

* Dielectrics and Electrets

* Polarization

* Bound Charges
*RS 7-09



Force and Torque on a dipole
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Problem RS 7-07 Force between charge and induced dipole.



Problem RS 7-05 Torque induced by dipoles on eachother



Electric Fields in Matter

p=aFE
b Alpha is called “polarizability”
P=Np=NaFE

Polarization is dipole moment/volume
pe CoXE E

Chi is called “electric susceptibility”
€Z¢g, ( L+ )

Epsilon is called “permittivity”
S r d:ef ( 1 + XE)

Epsilon_r is called “relative permittivity” or
“dielectric constant”



Units Check



Polarization = Dipole moment per Volume

oz=P-n




Dielectrics and Electrets
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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')



Real similar to RS 7-09
Imagine a cube centered at origin with polarization P=P,yxX

The cube has side “a”

What i

¢ bound surface and volume charge on the cube?

Pg=—V-P

Og=P-n
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Gauss with Free and Bound Charge Ahir2ies p Lk
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