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CONDITIONS

Two Media

Two different media:
1. Dielectric and dielectric
2. Conductor and dielectric

3. Conductor and free space




Two Media

— —

* Finding Tangential Components: Determine qs E-dl =0
abcda

* Finding Normal Components: Apply Gauss’s Law

Dielectric-Dielectric

—

E,=?

—

Determine (J’) E-dT =0

abcda

E A-E, An_ E, Ah_ E, Aw
2 2
+E,, A—h+Eln A—h: 0
2 2
Dy _ Dy
AsAh—0: E,=E,, =
81 82

E, is continuous, but D, is discontinuous across the boundary!
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Dielectric-Dielectric
E, =2

2n

Apply Gauss’s Law
AQ = pSAS =D1nAS_D2nAS

ps: Free charge density at the
boundary

D, —D,, = p;

If no free charge at the interface: D, =D, | ¢k, =¢&,FE,,

D, is continuous, but E,, is discontinuous across the boundary!
5

Law of Refraction

= Tangential components:
E, =E,
E sinf = E,sin0,
= Normal components:
D,=D,,
g E cosb =¢,E, cosb,

= Dividing first by second:

tand & ¢

Zrl

tand, &, ¢,




Conductor-Dielectric

What are the boundary conditions for a metal-dielectric interface?

Conductor-Dielectric

E,=?
Determine (j} E-dl=0
abcda
E,~Aw—En~A—h—O-A—h—O-Aw
2 2
+O-A—h+En-A—h=0
2 2

AsAh—0, |E =0 |D,=0




Conductor-Dielectric
E, =2

2n

Apply Gauss’s Law

AQ=D, -AS—0-AS

AQ
D = ——=
n AS IOS
E =
£

The electric field can be external to the conductor and normal
to its surface!
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Conductor-Free Space

Special case of Conductor- E ® D, &
1

Dielectric interface.

E =0,D, =0
AQ
D = =
"TAS Ps
E =£s

n

)




Example

Two extensive homogeneous isotropic dielectrics meet on plane z = 0.
Forz>0, &, =4 and forz <0, ¢, = 3. A uniform electric field
E, =5a —2a +3a_kV/m exists for z> 0. Find
(a) E,forz<0
(b) The angles £, and E,
make with the interface
(c) The energy densities in
Joules/m? in both dielectrics
(d) The energy within a cube
of side 2 m centered at
(3, 4, -5).




