
THE LINEAR DIELECTRICS

- Linear dielectrics polarize in proportion to the electric

field ,

- Expose them to an electric field
, they polarize ,

this

Changes the field a bit ,
their polarization changes a

bit  in response , etc .
When things settle down

,

we have

I = Eo Xe E

- So the electric  displacement for a linear dielectric  is :

D= Eo Et E = Eolltxe ) E

- Thus
,

TT . D= ff = Eolltxe ) E = EfcItxe ) ¥ f

→ ff = ( I + Xe ) f = ( ltxe ) ( fbtff )

⇒ fb = - IIe gf
← Sign is opposite Sf .

For

Xe > > I
, fb I - Ff & foot  = O

.

- Since theres a simple rel '
n bit I E: E for a linear

dielectric ,
the Gauss 's Law for B quickly determines

E for us .

- EXAMPLE : A long ( woo - long ) linear  dielectric cylinder
w/ a constant free charge density inside ,

#
- Gaussian Surface : Cylinder  w/

-  ¥- - -

Is
,  - - - - -

radius s E: length L#
- Cylindrical Symmetry : ⑤ =D G) 5

fo =  Const .
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Just the fo we  introduced
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GAUSS : §a,dg? . B = 9f
,

ene
not the fb or Fb from polarization .
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LINEAR DIELECTRIC : B = Eo ( I t Xe ) E

E discontinuous
⇒ E = { {÷¥xe 's

'
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s > R polarization

givesµ
ZEO s bound Fb on

Surface .

Once we know 5
,

we immediately

get Ei we just  divide B by Eolltxel .

Outside the cylinder there's no  dielectric
,

so Xe -
- O there ,

As a check ,
look @ the discontinuity in E due to Fb :
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This is all band charge : ← EoXeE

g-  - ri . Else
.

-

- E ( ¥ ,¥e 's ) = RE ,¥e ✓


