HHOIIO  Gawss' Lawr
In previous rotes, we Leamed thal the Moxwell
equalions for Stahc. Charge distritudion are. &
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D Foux of vector field. Gensider a constant E fed. One
A Qan infoduce. the FLUX &
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The rotfion of flux Can be @iy
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Lets compute the #ux theygh a dlesed cylinder
i the presence of the Comstant & field . The fota®
———— N ux Contains three parts :
SO A e
e % = B 5 th Q
The 128 foux &=0O. Infacth
you cbon't neect fancy field -/f»eory To understzrd the above resuft

As is clerr in the picteere., ¥ OF Feld Giney in = # OF £

Cines cut . The nel # & zero —V No APux.
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D Moxpwell equations n diffrent Bms. In the Blowing,
T woudd Cke o show that “@"é‘:_&@_ &y ég‘.d—‘zg
the. difRerenhial f&m IS - e
Cquilalent 1o the. inflggral (Srm. V- 1Brm & Soool (3 algebrsic
coleulations whide $- Bom gives Simple geometnc pietere.

Let us recald owr okl r%eno{:

oy A We would Cike to Compute. the Tota Foux
N N
ofx

threygh the finy Cube &

dz
Py — = P E-da = [ Ebuch)-Ega | dydz
B + [Ey(y-f-dy) ~Exy) | oxelz

E Geralx) ~6,6¢) = 3% 3 t [ EaGdz) - B(2) [ Sy
Ey Cyrely)-Exy) < ‘gz_"o’Y The tota® Aux Qan be writien an
E; (2:2)-5@) = 532 o2 3
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Maé:‘rg use. of the Maxwell equation. V.E=bE&,
Qin

(o]

b= 555.015,‘ = T E.dv= é!;(pd\/)“—“

The flux ¢ preportionaf o the chayge insidle ! CooL &
Suppose we Stack Two firy cubes Together,

1fal) = fE-dq = éE-d@ +6§E-da
2 @ 4 X, D o) i
Q=Qr@,, = _é;'""é-i = /E?o Correct

Arbifrery closed Snfaos Can be. decomposed] inte MANY finy
cubes —% We expect frat the relation s SHA frue .
E L?ggda;= % For curicus cats, whal

¢ Aapens i the charge &
The above infegred Rght on the scrface $
Suation o the. Gausy'
Qw. PBecause o can be denved (fom the Moxwed)
Suation, their equivklence (S obviows .

D Roint Cine, Sutace C/a@gsremffesp. /_E’J'C(Ago back 1o
the pg:hfdwge c%w‘n. Cheose o Spherical Gawss surfeics.

e i $Eaa= &

By Symmefry —> E. lgrrs = Q/eo
=
The Gausy' Caw provies a Simple G2 |
Seomeinc pictue WRy Calkbomb$ Gaco is inverse Square. .
~t— F%z?: where o=3 (> the Spatial dimension ;\
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APy Cowm' G To the Line of” wnifrm charge.
Choose the Oylindncad Gaass sufdc
23l

as E-QH‘F-\Q= —)e%s

M%X—D = —"")\_- (S Y4 el
A=Y _(E 2me, PJ

Nows we see that E =T arises fom the geometnic property
Of the cylircinaal Cacs LufEcs..

)
VE

FraQy, &t wy Study the E el by the Sunface of wnif@m
charge. Cheose the fellowing Qauss »ufBes.

No Rux _ TA =<
= E- 24 = ~ D( ‘zeoJ
\L , Again, E= " can be explrined by

the Seometry of he Cuuns Surfacs .

D Cloctic fFeld cin condluctors. We ozn apply Caews' Law>
o Show Sever inferexting propeptred ¢ Conductors.
Conclucter | An excesy d\:uae Haces! on an isolated]

g Conductor moves Gnﬁ/er fo the cuter
Surface of Hhe Conductor.
on the sufdee.

Firstof aQ0, we Would Cike To Show Fhad E=0 insile the
Corcluctor. Why ? If E+0, elatons instde wil move

unh@ the elechrostatic equilitnum S reached.
Sy

So, E=0O INStele. o Concluctar . @\
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What™ aboud on the Surtdee © Q@O (ZE
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Let un choose the Cawny Scerface gust insde the

ocuter Surfce . Because E=O inside, Buier
the tolad D is. 2oro, Sentecs,
= @uxts Ze — @
F = ff::* A ik

Thuy, QQ,Q excwyscf\a/ge must Show up on the outer Sernfécs.
= In aocdition, the electric fielHd o nof neca&sa:m@/

+3 Zerp onthe Xutfaca. . ASQO/“%CUB in%psﬂm
Z Pecpepclicelar to #he Sunee, Shific equilibrien
GQ“MS:.Q il Can be reached.

=A+0A= 2 —t{—z
Apply the Gawy Cawy -~ S

The elachc fiel on the Surfece of a conductor is povprofionald

To the Sunfe chargedensity. Note that E= 76, s fwice
be E=0 inside the Concluctor.

Fray, & ¢ feen To Commenten the eloctricn shiells
INSicle. o Cordluctor. Place Q Conductor cnside. the externald)
. elochric Felol ay Shawsn on the OofF-

_ The Incluced chayges wildl adgust to
| moke the eloctric £eld vanish inste
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