W‘/j 22

LecTire 9 . I?ff: 4. 56,789,

’ é[ecfh'( [)of?h/‘;o\/ V (2) can also be Aelerm ive { ?'

So[w'na rts a/r'f'{rfvn?fi/ e[u/ﬂo'w )
[n e/rzﬂoiz‘//%‘/ : E =-vV

dice . TE = 2%

g

V'(VV) = —-_g_v_

a‘" VIV = - /i'_/,‘\ (gf“°>
( Poisson's efaaffée)

(when There (s no cfmrjt’ =0

Vz l/ = 0 (¢ ‘,)
((al;/n(e's e[,m%o‘v,)

ra-oro["r' nfw .

[\/016: (h ('ar‘/(‘(l‘uo
2 p)
'V vV = o f+ 717
o I* s 070

({&.60) and (%(l) are well cludied aha//\}a...\ be

o /VCJ &(o»a W.‘.M [;ouho(ari cowa/,‘7,/a'h; .



4-2

Ohm ' (av . 1 R

\ /
/M A (,‘r(u/Z{; /{:.21{ V:RI -T Vv
012 1= ‘[’i 4 R — resislance
l~‘f 1=GV. ~ G - (0»/:{7:&“(' .
(/m'(: Sremens (.5)
a "6/0( N N

(0.47) (5 huewn as 7’49 /‘)or‘nf 7@7»: a{ Ohim's /akf’

(aw  (nadd,lond To [Moxwell s (‘71;7(/04;,

a wr} u!ff"/
5 { deusih
> — currea olens i

’I—. — . fV,'](
0o — Coha’m'?f'w'} , o= f' f’ resi’sl; /

g — 6/967';‘ %n‘?/ff ‘

(0]

L

’ Pm%e'f /on/uc%n’ . o =4 }O

7

’ P-tr{cc'( (niu /A7L0'7" : =0 3 -0 |
/’élwm‘

ell C["atjtj are ol ‘7“"

¢ Hb_(fo ,  (n e(f(TroffA((l‘q '

Then , (wside a rondo o,
(oﬂo(UCTﬂ .

( body .
Va .

. 'n .
(1.e, weT moV 2) . ) o
E =0

LA Como/t‘c{“’ 'y an ejhr'/70A'lﬂ—/l'“

Z,
,E-Jw"
o
[/, =

—
—



7-3 .

’ P/‘e/erff/'(f B MoT ju;'( /'n/u/afo/; ,

f‘{ "7(} iZ/ an A/f///;'o/ E—{:‘c/a/ ou Are

47#,'( malerio s

— ('”/”(o/ /,'/Joﬁ’f .
> Eopplind

.\\,____ - - P
E . =0 -
d\’b’l‘v( Ea",';li‘eo( "TI'-D
— On‘emT;\f{o.u 6 P.pymawen‘l' o{l\/)o/p; '
Bagpine
eph
= .
E"\’V““'( =9 Ea\?p(:‘ﬂ( Fo
’ Po(ﬂfl}/jw“' {l‘e(o‘ .
BN
—? - E_/_P_ To?ct[ o(-/)o/f
4 per unit volume

pneaus meofium

’ FDY j;'nfal’, /‘}ofro//( an/ %om‘;j
Y > - ~
D:{OE+F:{o((+y8)E :'fo{rE

= =
P=+4¢%YeE,
,)(Q — eleclric “’f(f//ﬁ'///}‘ .



: : E — ' -/‘ . B ‘ e . SN USSR —
e Boundavy Condilies. el

| ?‘ L7, & -

i L A

i’? -H, ml'fq pbyf, enl «fumﬁZe) {E - H €, o-)

m Aﬁ{on/‘nmm)r T ’ﬂ'e é"““/‘?

(e ,: p('er;’va.(/l"fi anre "“Rﬁ??’e ]/mf'o"». (01 V -, Ux "}"”’*‘ff"-"}“

alalie e aleg] o o) Moxorlls cpunTns
i / Al we Mfc’d{- (5 het 749 /z//;/ el gﬂak?z /‘ 7
e fuile e, mzéy_aélz_)_ I
Results . Table y-3  on paze 44 N
‘ : /PW"” J'/__QI‘ é‘(’ PWV*V{“"{‘“ exams [
Mo;‘i’ : u»‘m* *“’t""""eﬂéf

(&_790) E* = E,‘- (Tﬁu}fu*‘“[ [t“’})o‘tﬂv:{- f E L5 (5»7’;’(40’&-!)
‘r‘f“ ) Pm Vzm -f’ “ @-— {m rfuwy oy

C R@-dD=p \# uroc el




96 CHAPTER 4 ELECTROSTATICS
Table 4-3: Boundary conditions for the electric fields.

. . Medium 1 Medium 2 Medium 1 Medium 2
Field Component Any Two Media Dielectric ¢ Dielectric &; Dielectric & Conductor
Tangential E Elt = EZt Elt = E2t Elt = E2t =0

. g
Tangential D Dyi/e1 = Dyt/e2 " “Dy/e1 = Da/e2 Dit=Dy=0
Normal E i (e1E1 — &2E2) = ps e1Em —82Em=ps E1n = ps/e1 E;n=0
Normal D n-(D; —D2) = ps Din — Don = ps I Din = ps Dy =0
Notes: (1) ps is the surface charge density at the boundary; (2) normal céénpon"ents of E1, Dy, E;, and D; are along ny,
the outward normal unit vector of medium 2.

Application of Boundary Conditions

The x—y plane is a charge-free boundary separating
two dielectric media with permittivities &; and &;, as
shown in Fig. 4-19. If the electric field in medium 1 is
E; = RE, + VE1, +ZEy,, find (a) the electric field Ep
in medium 2 and (b) the angles 6; and 6,.

Solution: (a) Let E, = XEy, + YE3y + 2E3;. Our task

Figure 4-19: Application of boundary conditions at the
interface between two dielectric media (Example 4-10).

is to find the components of E; in terms of the given
components of E;. The normal to the boundary is Z.
Hence, the x and y components of the fields are tangen-
tial to the boundary and the z components are normal to
the boundary. At a charge-free interface, the tangential
components of E and the normal components of D are
continuous. Consequently,
E2X=E1x’ E2y =Ely1
and
Dy, = Dy, or &Ey=¢kE,
Hence,

~ ~ A€
E, = XEy, + VE1, + zE—IElz. (4.98)
2

(b) The tangential components of E; and E, are
Ey = JE2, + E}, and Ey = \/E}, + E3, . The angles
6, and 6, are then given by

tanf = — = ————,
Elz Elz
o _Ea \/ EX +E), /E}+E}
2 = — = ——
Es, Ey; (e1/82) Ex,
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