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4.4 Linear Dielectrics

— — - . _ € N X N X

*The bound charge density 1s proportional to the free charge density.

*In absence of free charge density, there will be no volume bound charge density. Any
net charge must be resident on the surface and the electric potential obeys Laplace
equation inside the linear dielectric.
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4.4 Linear Dielectrics

Example SPHCICIOIEHOMBO CACOUBNIMCATIA ICICCHCImatcial s iplaced inian

Oitleatio tittoem dlecise diold 7y, Hind the clecirte feld fnside e dphicre,

0.0)

V(r,8) = Z (Alrl + 113+1) P,(cos 9)

[=0

Boundary conditions

V(r,0) > —Eyz = —Eyrcosf asr —» o
aI/out aVin
€o Fm —ear=—af=0 atr = R
Vour = Vin atr = R
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4.4 Linear Dielectrics

From V(r,0) - —Eyz = —Eyrcos asr — oo, we get

!

From V(r, 8) has to be finite asr — 0, we get
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4.4 Linear Dielectrics

aVout _ aVin
or or

!

From € = 0 at r=R, we get

From Ve = Vin  at r=R, we get
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4.4 Linear Dielectrics

The solution of the later two equations 1s
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4.4 Linear Dielectrics

Another interesting way to get the solution inside is as follows:
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4.4 Linear Dielectrics
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4.4 Linear Dielectrics
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4.4 Linear Dielectrics

Total surface bound charge
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4.4 Linear Dielectrics

Force on q

T
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4.4 Linear Dielectrics

In general,

AW = | ApsVdt = fV-AT)’Vdr= jﬁ- (AB’V)deAB-Edr
AW =
)

For linear dielectrics

rAl_)’~E’alr+J (AﬁV)-dZiszﬁ-fdr

AW=JAD-EdrzjA(EE)-Edr=EfA(eE-E)dr=A§f(E-D)dt
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4.4 Linear Dielectrics

Example: A

unitotm embeda

Using Gauss law
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4.4 Linear Dielectrics
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4.4 Linear Dielectrics

At constant QQ (isolated)

1 2 dW deC 1 2WE WE
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