HHolo9 Eectic FHeld.
Consider the. elecine interacton between o
Stafic. cherges —%  Coulonbs co.
q A\
,ﬂ/ } E = 47—1% %— r

. Sl

o
HOW@@C we Cen Yook ol the Sane ,D/ab/e/r\ o~ difrent
pempective ;. Charge < fielel <7 Sharge.

D) = O,
E(?/g 77160%2!8»2@ 7:@/“7" 77\60%7/329
& extablishey the feels the force
Q electnc feld. e the Opcal Feld .
= e —@_Ci A o " _ Q ~ -——‘=~= "
E= e r > =) %ﬂr & T =9=

The equivallenca ¢ Triviak when the Gheyses are Safic. However;
Charges olo move in real Cife. — IF feerriy oud that the
Felol view i more ratual end in fact ezsier &

D Eloctric dipole. The configecration of fwo equal bud-
oppoaite chawged Separated by a distence > calfed en
Zﬂzdﬂ‘c clipoks. . E = E‘} E: By Symmetry, the verhaal

Dy r Comporents Swoive @
@ =8y & E = E;Cos®+E-CoSO
1 < = F— Coeld = 7
Zrere Cos® /X@F(%)z

TAw, the total elbctric Feld Fom the Chuiges >

_ 94 1 s dipoke.
JEH 4are, (xﬁt%)%} i M moment-
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We offen observe a dipole with distence. X 74,

The biromial expansion Comes in Azrdly,

N
Lg+$)=/+024~%%ﬁza-m.]
Revum‘e the eQQch?c field o~ power Seriep,

: e
= e [HEY] T~ e 178G

In the Corg-ditance &imif, Y% <1, We can drep the hgher

order temns —  The electric el of an electric clipdle i
= fon@/dqoefusdhf?o/foga%ef Ancl, the

e, xS rower Gows 1S X ° X

D Unifarm Cine o/-odage. The Cinear hasge density o A,
P 7 8 Thes, the. infiniteaimed chage dp=Adly.
IR

g Ba. By Symmefry, we know the verfical
YI - _._‘_‘:'_";r;-.‘...\,gm; Compdnen'/‘s cancelout —P ondy need
d e o eep the /\cmzor\r’a&) one..
x oSO
[OIE = c:ose]&/ - _ X
( XFy2
Expresd e«»e/y%/rg in femr\s of y anrd write dbwn the nfegrel,
+60
d
E = f de = sl =X Y

i, (ByR T e L (AR

LooR up the //\/%ra@ 7%:{5@2,

__E‘_I_z_______ z e ey, PR )\x _L y /+oo
(3%ah)z ' [=kqr dre, X' [yExz |-wo

T _— A )
- E=T R !'E = + ,
'7%e.e@uﬁn¢,@y%4<$ax”6 o ﬁ%fﬁbuxy\éb@->fi, %gl§
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D Uniferm surfce of charge. Now we tumTo
Q whifermy Chargedd St . ¢ E=¥
The Sunface Qan be wewed <) o=%
Q Collechon of infinife wniferm
wired (et clloubated before ) . The Linear
charge dlensity A IS related To the Sufdee
cendIHY A= O olx |o— Think ch cver

2 %
/ w Aacu‘n, the Porizontal Component venishen
S

dug To Symmetry argument.

st U8 B U =
2mer 2mgr r 2me,  X+2?
The fotal e@@dne ﬁe,QJ can be obr’ameal by infegration,
g2 Change variabls,
== [dE Mooooume, X% 2"‘- = X=2tane
e 2.
_ 2 929@8@ de _ X de — _9_:_ T
2”'5; - 39%2@ 2E, -1 e,

. [E_.; o I Tt iy Quite renarkobl that the elatic
.- | fed is Corstant, irdependent of the
dustarce To the Surtace ¥

TS inspining to compare the electnc frells by cliffgment geomefries.

As 7%6 dimension O;E 7"/\6 d%e /ngma&/ %em@\ :\\if
o of the electnic Geld Changer accordy a_'s -
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D Uniferm sphere. of charge.  Finaly, we cone
fo the case m%caw%’mmdw@ed%#y p= G/
Need|. the importent: " ShetQ Theorem” cliscusse

IN the previows nofea /-//-/OOC?S

cuf 4%2P

for a unifemy d\@/@@d 8‘\@09 ‘
the electric field is zero inside the Shell and the el

culside (S the Same an /£ ploing the 1oial chwge at
the enter of #he sphere..

Consider a aniterm@y changed sphere of
ra:hécb/? and forel charge @ %ee@ecfn

= = I@ ” el outside EOaj-
[ a i (R dexcribed by he

3

Coulombs Qo *— Stmpész We fdcus on the spahal
O'G_E'.De/\ci@\ce of ECr) when r€< R €— more mz‘efeohna..

[ Q@
E(r) = e | Whee Qg p- Fmr
L —
— E(r)=2;;rgo' #\-P’é%ﬁf“g’ E(r)—'fg%rj

The elaciric field Growe Einearly in the presence of i
Chage denxity 0. ( Gompare cith @, A, o azses & ).

D ReQation to Moxweld) eguadions. When adf | Shaurges are
Static, the Maxwel) eQuations I@r* E aend B el becone
decoupted - - - v =g Ple, the elechric

— = s
VXE = 0O S

e il

AV
(°E
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PR S
TF Teuns cut et the Coulombs Gacy /g /\or‘/u‘ng
bul the. scludion or thexe fwo sguations In the

prexence of Q point charg’ T >
s
o A 2

LR Look ot the wuniferm@y charged 5

Sphere. agaun ardl 4ry o Solve the = ggry

Movwell) equadion. 2

- =_ p aEx oEy, oEx _ P

VES e, TU | Tey "oz T & [ poamther.

SN T T e =

By sphencal Symmetry, we expect the denatives o the

A, ce are the Same  OEx _ OEy _ OE;
e X oy o2

Ex _ L oEx _ _ _
3-8, BRmE, B~ x+omwt
NN T A A

Because E=0O at the @nfer, E(x=0)=0 and the conmxt &
Zero. The other TWO Components 0an be FBand cn a Simier
tashion andl the betric feld e

- - X 2 \= L R

The atove result & the sane as that chirined by the shell
theorem. You Shawld have morve. C}mﬁo/af\cg N /Vlgxwe@? c9s
Nnow w  For ‘ PrE = & dhe

above spludion E=FT !
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