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Today in Physics 217 dielecirics

O Firdsh thinzs from last lechare

O Dislectrics

0 Electric polarization and bound charze

O Caloalation of field and potential from uniformmly-
polarized objects
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Drielectric materials

Solids are penerally ceed of neatral atoens and

molecules, somne D:Eﬂmhu'c'bmlb-m perman=nt dipols

moments and sorme of which are simply polarizable. For nom-

conductnge solids,

O there &z zero dipole moment on laree scales, sime= the
orientation of permanant dipol=: is zenerally random

O tzemnersion in an electric f=ld polarizes atoms and

Dlilu-pnlnu:.hunm-:h;un'l::ruedh a dipal= u‘unmn'l:pzr

unit volume, in the same direcbon as the appli=d f=ld

Man-conductne solids that can be polarized in thiz wayr are
called dielectrics.

Eleciric polarization and bound charge

The alactric polarization P is a vector quandity-
d
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The potential from a hamp of polaniz=d
makter is
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Electric polarization and bound charge (continued)
[Rerminder: take the Cartesian components cf s =r—1" to be
XY.Z, those of rto be xy.5, those of r to be x\y'3". Then
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Electric polarization and bound charge (continued)

Let's intesrate thic by parts, usines product rule= 25
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Diefine the surface and volume bound charge densiti=c:
gy =FP-#  (#= cutward normal of 5
pa—

Electric polarization and bound charge (continued)

Ther the potential takes on 2 fasmiliar faren-
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B dhiarge itV choese dicpilaesd iy Phe el sk diplae
form. MNote that for a weiform (constant] palarization, the
bound vohume charee densiby is zera:

oy =—7-F =l
bavine just surface bound charee, like zo:
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Calculation of field and potential from uniformly-
polarized objects

“ou'll be please to know that vou've already made major
proeres: toward calculabions imrolvine wriformbr-polaniz=d
objects, bacause you can make them by supsrposition of
unifermby-charesd ohjects. Cansider 2 unifeemly polarized
: Same as bwo uniform, oppositely charzed
cvlnders, displaced infinitesirnally alons
the axis (see problem 2.27, HIVIL),
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Calculation of field and potential from uniformly-
polarized objects (continued)

Or a uniformly-palarized sphere, which would work out the
samne 2z problem 215 (FIV 230

ofc

Unifarmly-polarized Tero untformly-chargs=d
sphere, rading B sphetes, density o,
dcnbaclibyd
g T L Fegma 210 Fel SEIT

Calculation of field and potential from uniformly-
polarized objects (continued)

We found in that problers that the field in the averlap resion
[or, if vou like, inside the polarized sphere) is

;_-EJ JT__ __=F
R R 3
Chatzide, the field ic just that of a simple dipole, since both
spheres ack like point chares: located at their canters:
: ] s 3
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[z ards is alome Pl MNobe that the (in princple infindtesizal)
dl:pl:-n-:nﬂtl'dml:m d drops out of the problem whan

mrer = iz axpresead in beres of polarization
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