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SUMMARY
The electrostatic behavior of a dielectric medium is completely charac:
terized by its dipole moment per upit volume or polarization:
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This procedure produces the polarization charge density
p;,=--v'P, (OPZH'P)

giving rise to the potential
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The total E-field due to external charges plus the polarization charg¢

satisfies

1

V-E=—(p + pp)
€y

It is convenient to define the veetor field, electric displacement,
D=¢kE+P

such that
¥Y-D=p
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with only the external charges as sources. The curl equation i
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solve the equations for the fields, the constitutive equation
P = K(E)

must also be known for the particular material. Then the last four

equations, subject to the boundary conditions
D2H_Dlﬂ=0 and E2!_E1f:0

are sufficient to determine E and D inside and outside dielectrics.

* The integral form of Gauss’s law becomes

i]_)-nda =0

where O includes only the external charge located inside the surface S.
(Consequently, just outside the surface of a conductor embedded in a
dielectric medium, D, = ¢.) The curl equation still allows the definition of

the potential by

E=-%gp
» Most dielectric materials are linear, with constant susceptibility y:
P=yE
This constitutive equation combined with the definition of D gives
D= ¢cE
where
E=&y+ Y

The dielectric constant

€
K=—
€q
is between 1 and 100 for most common dielectrics; for all dielectrics, K = 1
(x = 0). For vacuum, K =1 (y = 0). The electrostatic behavior of a
conductor can be obtained by letting K be infinite.

¢ In a linear medium,
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The mathematical techniques for solving Poisson’s and Laplace’s equations
are similar to those of Chapter 3, with the appropriate boundary conditions






