Physics 513, Electrodynamics |

Department of Physics, University of Washington
Autumn quarter 2020

October 22, 2020, 11am

On-line lecture

Administrative:

1. Homework 3 posted at
faculty.washington.edu/ljrberg/AUT20 PHYS513

2. Homework 2 grading notes posted at
faculty.washington.edu/ljrberg/AUT20 PHYS513

3. Ensure you’re getting your graded homework back.

2. Draft of this lecture posted at
faculty.washington.edu/ljrberg/AUT20 PHYS513

3. Office hours today after class at 12:30.

Lecture: Methods of finding potentials in boundary-value
problems. (Jackson chapters 2 & 3).

Section 2.10. 2D problems in rectangular coordinates.
Section 2.11. Fields & charge densities in 2D corners and
edges.

Section 3.3 Azimuthal symmetry: boundary-value problems

and the 1/R expansion.

(NB., we’ll get to 3D cylindrical geometries in section 3.8).



()

Rerar, THE RBUCT 5F e Eeaxlfie;

o
1y
%
Fed
|
%

SefplATion IFE

Flxp)=8, T wgivnlly @

/5 BEYesd THis £CA5s,  Jor TH) S & Aras
oeltUAL e wWiTH A 54;41%» AL 7= s
FRony NPT R - Tﬂf’?’fw FOLRMGTeaN 1
CorifirE < ANALYSES.




/4- ﬁCHweQTZ“Z
THI( S

P
ﬁ’m
—

T

40C “HyFPer P c

PR

oy

.’IN T’@

VAV AR AW eV A SR AV 4

-

273,

R

F=o

L
7

i
¢

f

TR apnsLar f ST an)

Tu/:; s

f EoulorenmA S .



Jacksony fi-/l (Y LrndRICAL P2 RNDINATES ke

A 2D exmPE! Fieihs NEAR CoRNERS

Anf)  EDLES , 9
R DS St
o / ® :

/' s Two (NTERECT /G
> ( ¢)

/, : 5l P LA Ngs
VA &\ ¢

{
)
g-4,

Y= wRITE T1HE [ A4PcAcans (0 CYOUNIRIch L
o P T (LuplrEaNe THE ‘/2/&2-l T’cfm)

VE =0
e L gl
/S 2 (/d/’i;) +/zd;zi> :

[. SEPARATE VAIARIAADH(CE

P P) :/@&0)4275/45)/
- Md(/rrf’m’ 2% /&7_@




o= -
{

L AST  (E<TSRLe
4

TH‘ £ ERAaTIdrds AU E Sotd Trade s
Vio:r RP)=a, + b, In /7

Vo, f

W)= AcosVf + Bsmw rF,

V\—%O /R(ﬁz)"’ qw/ﬁ?ﬁf“ b

A N 7 A - 27 oo i, 3 . A .




@

AP{’I\//NB Rov NQARY Con) 1T onS /6 A
LITTLE TRICK Y. (5€€ VA ceson ©.27 R
lngsS(ON c{‘ TH(S, ;

0< )‘O /L:)/v’)d (4Nr HAST
£ Oé/’GNO <NCe )

Bo é” Bo%} =0 '(;Mde T0 HAYE L147€
e AT =2, 8 ),

b (i b,°")=0 (Caut  have ZOW

A (v A@f\/‘gﬁ)=& [A Tena DA o< gy
A AMdST AN St AT

¢=Ojé.),

‘/HE‘ QU\/NQ/}ﬁy CovdrT ON S )Qt:’G)U/;QE
S V8 =0, sa  ly—oi W/é‘

We Have PARTi7c Socd T a0
= I
f//ﬂ ?6) :—%-o "‘W% 5(,’/ M/".j/NM/gcﬁ.

Qi Peogs THIS £4TIS 17  The
130vp0 ARy ConDiTis S

A: FIR $=0, /6  yez

BoT V€ HAVE AN  (5SIE
Foft  fampiEe '




©

| S/nce THE Tuwwo Pans E’K‘rt/vo

1o L= ot S i T LT

Ser R —so=)=0, Iy (Ssde.
ls S I{MuAarR (N j;’f QLT T 7 HE

Po Tentine _A7T- °° Due 70 7N

| /P INITE - PLAVE AT FroTE  POTENTIR

1
— 1.

|

k‘f_,ﬁ :@‘& (ReATIE ro?)

S <o gl SeT TP laagm B

f No, purt WU <N et 2 [(2-2,) 15
A Refeptnce FOTENTIC, S0 "E=2, "
Has 5‘; Rewsrive To A KReforence Pé’@m@

To STy @RNeERS ANI 60(6’5/

: WEIRE MNoT S0 [NTERSTED /N
LARSE /°, WERE roRe /INTERSTED
| I THE  PBEHAIUZR OF LY TONS
As /"3 Qi

Mo 1ice As /’—90/ THe WI=[1 Tepy
Damm}ew’és BiE S€ Rre (/Mw/d)

5(/ 90?5) 1‘4//0 5/N/¢




Toe PoTENTAL MNEAR THE @RNMER

@s

SINE S Frec)s NEAR THE  dRNTR.

A e el
T el e s

- = %~
& - /a¢§ = a5 id

The suRFACE HARGCE N THE
P cores (4 Recated To THe
NORMAL DeriuAaTIVE 2F i
Frecd (weiet In TURAN (S
ReLATcD To EF ),

Ot 44

Lo Ti ce f/jf;g A0 QT conrs
/,W;é-'l/ An D %-—/ < aN

3€ POSIMIE, pEEATIL 0’@2@0/
DEPENI NG oN 3

. (asL/g/)',




%
/ l
// ﬁ:—w/z GE“/=[ ®'/\//)
| e
PICE SR S Y SR € 5= A
o -
RN | N EENEY
ik [ -
g s el A8
s Lo & AP
br ok
—lfy

| il
W/é:Zﬂ /é—_—{:‘-é @m/

T#15 EXP(ﬁ’f/VS THE PHyf((,,&F A
L/o’f/r/v//\/e RoD,




We

Coo@ (Vo TER

CEPHL A Tam

SPHERCAS (oo s

SrART  WiTH N2(MUTHAC

+ T
Freme B

ey ({95’3
Yy,

f"“‘l
ﬂ}j




T

30)- v ( P (ﬁ o)

F o Now @~ THE LTETT
L 2,
] J % o)

] — , ! . ,.-—--""" o §

[T=s7 U 2 QL¢£

ReeAce - LrTH ’%/P@/'

25 (’9
U PP

2, /(fz’uc,..r[f"cv By

rollt @Al N S

7 i@/ﬁ (OoNTFINSE
TeEnmws @C? AT

Tite  OTHR




[...j B
L/

EY

ﬁ.Cz“. L .

N




The £ ST TEMAM V =/
pueecy A FYNCTOn o
ARE  puo  o27HER T 5 |

' T’/ﬁ& ff v ,./?4} TG o AV FRVAY -
""" “ e A Téﬂ/)f‘

e
*U, ,,,,, ;NC// %/’zﬂj

7%:# 5 LEAI s o TH (AFTER

»chrrﬂt IO Ay //D

o v
,,,,,, 4”3 ;
5/:\;(9 mﬁ:} (ém/ !! |

L e e 5 em o
UM f? RIZ2Ne . wE HA9JE S ERUATIens

f!m oMt =p




LA
&
o
Q
3
ha)

'.'_”.;5_5’ e gncrson (302, Lhpaomued
TnGesa) soa AT V& 4/“*;/5 s Tie
- RV g
o {J LEs UL rf/ﬁ P e A {/“ QE?




v Ci"i"?")

ECLC LARAT
’gm’i,} (’\ T‘f’{@ _
A2 MUTW@(,

&L/,r’mi" ,4_

Lo M
IR THE S 2 _
EeuAT I N & r\/( ,,,,,,,,,,,,,, ) &{m@m

CounTrInt " [Q?%C S A ERM, S ,‘ r‘f’)) .
S O 05

E Ay

TR S TN S THE

ey ripml AC S

6@ THE /th?wff’” AL
e ;»:é’.s e ::v;;."’ ,_”,,,wc ol T CjW '/\/0

6&4 ) tHE  IRREUIR 7wy
LB C2rman S0 Tiad,




_&wﬁwﬁaéf)_

» !:1 (X ) s B cJ c,,//\/()/?/ﬁ? f |
Ve PR e, R Ji ’U )




e P i) ds UsdATC Y
Mo Tice  THAT o (5 45 Usdat

LWE L9 AO cw

A2 MITHS




| EXACMPLe | HEM 5P
PoTemri-its,  Fr,ul  THE PO T 74

Fex Forsed

FFL e

RTHOES oNACTY



[, Muc TiPey /By f é/"’ (cos

o Ny , S 2 C
AN | [%[r‘ c‘)} %/{/Qﬁﬁjw 7/@4; ,Q;?/
-1 . i

1y (cosz) lgr (=8 =

I
D
AN

Ry

\Mjg;o -@/ é@ S“{f?) < c’;,)g =

"“1 Fl

ff P [/\,)g@ ) devse

2 20%



@

Mo ce THaAT Becqguse 1 e a2

INTESRILS MHaue oOPPoscre SleN, (ve
Py  keef  oD)) P ((056)

4 ,
(Z (5 000, seec Jackso) €an 7. /f)

‘/"/gﬂlce. (M!T?r’//"‘;/qj For [000"

d = ,Z/('f' [ 5 E ,
- > d-<a
* Z RX l /2(@5@) £35S

( =02 For ( 6\/@«1),

THUS 1 TEPOC (5 00~A@C€ 7T 0 Jg £
orfcicategy Jacesan G N3, D |

q E

(2 4-2),"

(Z\ow) Z[ £+1)J

@,’ /7/0w weveld THIS Orsevcstamo
CHAnce (£ e WANTEY) 7t
e TENTIAC OuT scOe

A {\Z S (':%/ LV;?Y BT

s Py s BounOORY NGt s




;/’L/ PPoSE N2 g SE A {\ D NTT e
s ) / ’A:F
A 73 THE  FOoTe n/l {f‘/‘f’

/ £ TH = ChArsE  [VERE AT TH
CRISIN,,  |Th  EasY.

P ( !“) = ( LexE eI E ;

é’"‘w‘\/"”"’

: THE &8 N, ﬁﬂc«) 00 }(d(/ g()(f’/

- ThHe
N /
,_?w”’f/f »_
D5 7’7‘11\/56 Y-
,’::V—' : Ay FE A




4

2= oJpce
7 o
s
- 7i
2
L i

)(.

Nogw  RoTATE THE SLovRce To THE
2 -Ax(S! THiS DOEINT CHANSE
r// P&R /\7“0 =

= @

£
o
BT
4

/

- :

X

A’b"“, W€ RezaTe THIS BSE€omETRy

Ty  wHAT WE JUST Di) ReEsARIrné6
5PH€7Ql</}L SOCUT gl G Y o Lﬂﬂmc
EquaTion WITH A2 (qUTHAC ST/ TRy



E % 6//%3"7’( & é’\/;
(HARSE [/E5 0?\/
PoOTeENTI7¢
THEREFORE

l//['\'”g”f

{

o

0 TEuTAL

}‘

Hea s o

.ﬁw}

rw’

J’i{ § P

7“#6

o
v

. .
‘ ~ A
Eﬂ;@ "+

f»e«’”‘ “F" [5F P

DL/Ei T&j

"
L

/Lf (,/?"L,J,é?r

.......




| Stice

ilj? ~>

= r’f

i

~——
—-——

(it TH
e ook

T r(E) < (E)

THe  sTEPS

on THE Z~AX(5

Qﬁ/ﬂ/ﬁ ﬂ&//\/T Frfi’/}ﬂj,,*izz Ao &y?”’

; .

R e vy

r\ W (P)z,_i:/{
| o
{ [/F) rfwi[[mjfi

— /=) X,
%(r)

PornNT QLoser

ﬁ RE LA 1 (A4

s Focrorel ol T

sy



@,

/e THe Flewd Po/NT weRE TAKEN
ot ITHE Z =S, THe A OoVE
ExPRrREsions IR THE RA)cAL
Delendence ARE UNHANNGED,
Theatd REJSE 7€  [PpTENTIFC
|8 SECERAACE 1NTo /Nﬁ(pe’/vﬁfz/\/‘r-
RO/ L ANED  4NnsUiar FFcrdR s,

T Hat f &
[ o NV 4
| b /(Z(?P) Po (Cos7)
AND (V“? r’)
il
[ F=Fr i (“’) %4 P Laasi
| ( rdry

Mp RE CorMm P ATCY

B =
e S A KZ(,;Q)ZQ(@@

m (56'6 JacesoN) - 2N, o P, (©3,)




