
4-11 SUMMAF-tY

The el!:<ctrost<J,ticbehavior of a dielectric medium ~.scompletely charac­
terized by its dipole moment per unit volume or polari~ation:

~p
P =='. lim ~v

This pro~.ed1Jreprod1Jc.e,sthe PQlad~ation charge density

(ap ~ n' P)

giving ris.e to the potential

cp(r) ~ =1__ U =p=A=r'=)=~V=' + 1ap(r') dal]4Jt~() ... Ir = r'l r Ir = r'l

T,l)e total £-field due to external charges plus the polarization charge
satjsJies

It is ~,onveni.ent to Q.,e,f.l.n.ethe vector fi,eld, el~ctric displacement,

V .~ EoE + P

such tbat

I
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with only the external charges as sO!.![Cts. The cYJI equation

VxE=O

is unchanged bef.ill!§e it does not cont\lin the CD!!rge density. In order to
solve the eql!ii!tiol}s for tQe fields, the constitutive ~q.!!!!ti!u!

p = pm)

must also be known for the P<.!.fticular materi~I. Tht;n the litst fOIJr
equations, subject to the boundary conditions

and

are sl!fficient to determine E WQ D insig.e and o.lltside diele.c.trics.

• The integral form of Gauss's law b.e.G_Oillt;S

fp'Il@:Q
wh~r~ Q im.:lydes only the externgl ch~rge 10~t~Q imige the surface S.
(Col1.§.e.quently, j.usJ oJlJ~idg tbg surfac.~ of a C.QIlductor embedded in a
dieleGtric medium, D" :;;: a.) The cIJrl eq@tion still allows the definition of
the pQtential by

E :;;:~Vrp

• M.ost dielectric materials are linear, with constant susceptibility x:

p:;;;: XE

This constitutive equation combined with the definition of D gives

D:;;: €E

where

€ :::::Eo + X

The dielectric constant

il' between 1 and 100 for most common dielectrics; for all dielectrics, K 2': 1
(X ;;; 0). For vacuum, K:;;: 1 (X:;;: 0). Tb.e e.lectrostatic behavior of a
conQ_ll.c.tprC.a.1J.b.e obtained by letting K be infinite ..

• In a linear medil,uTI,

and

The m<.!t.D~fI1ati.9!1techniques for solving Poisson's and Laplace's equations
are similar to those of Chapter 3, with the appropriate boundary conditions
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