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IS Ganserved jtor <Q:O/f—0>
with E B \Ianis%‘,nj raridlﬂ as  |x

Xl%o@v

D

B :gﬁ%(ﬁ_x@d@ _ v ois a lage

g ) e ”f’ﬂ}on exi‘enofmj To oo
5Ex8) = EGB - B D

- Ici
E:—ﬂ?-é‘a@

B = VxA .
V-E = 4R

3 PE _ 4T
WB-Tse =TT
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3; \’or n arbitmrj SFanallj Jaoundei Chaﬂe—cw&n‘\? Source

the  electiic diPo]c Metment T:’:ng $Bx  salisfies

Shee VT = ~9Q/9J[.
P §—<V~?>’§<d39( + S{i—:)é $2x

S\an\j T do ncft havt eho\kjk ‘tﬁrnt u

work out all  the PWHW\S now _ And

T will (AFdlﬁfc this ))sci‘ late)
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HW 6 Electrodynamics uxiang @ uchicago. edu
5. Antenna of length L

T = Lsnfrzh) ws@t) 56055 =
) Charge dens}tj Pt

From Cha):je,—cumnt ConserVation law we l(now

J
J|
o

Il

S oqs(’t—g sul 51 $(8)

O

{(‘f 2) = ﬂ oosC‘ >Smb0t S(%)S(ﬁ + Co ,

) Usn/lj mu\t‘Fole exransion ot 1096 distmcesJ

B3 = V9 - %‘3@

whle F = | =¢@#x

I get —F:SSSZ%Q@@ dxdydz



- 7T Z A
:K z‘w—LOOS@SantdZ" Z

s
_— T L ./\
= J Tjo—ocmso(s}\wt-%—dy 2

Q

2 T
T,
= Rsﬂnwtg’xoosydx - -2

o

- 2Io L S}\(A)t %

WTT
S, 9P _ 2Lulshwt o
S d TC
*P _ "
T _ o ot et tee. t- tE
X
SO» E(ts? Ll 2 T b shwt - 4 )
R ot
2Ioool_zsﬂrlw€t-—§'—> o 2
TCC ’x)

= o oT.lshwt A A
X o XXZ

ch‘lo?]
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O SN/

T)\C e“"*jﬁ ‘HUX 1S given b\\j
—Z I:I_z ﬁ]e Pojnﬂr\j \/ectoY)

USMj mu]ﬁPo]e eXPans;Qn/ e ﬂf’ft

_ = _ | o S A
& = T ExB = ‘r7tC3)3<ll[ d_’cht_%'Flt :
Power radioted
4 _fpaan = [ f !
P— T = S xdA = ped el sﬂ)esﬂ«@dedy
_ 2 |¢P
I 1 v 1

Hee P= 2 d(5+8) +2d(-5+0) = 20d §

Cor\sfde)’%j the rotation >

Ta = 2¢d oswt X+ 294 S%th

A
= —29dW st X — 29d skt Y




'21 111-,-
So we have ﬂ_—_ 37;;3-<chde> — %2°d w

3c3

We dlso have cntribution jfrom electric

quadmfo]e radiation
‘J = KQ(@@?( % —r$ >d3><

N, = 2. Gx>=nr") + ’i(3’)(f—lf§> *‘?,(3X;—)’3“> _ z(sx;_rlrl)
37 (g_‘)l (:CQSQ(AJC T ODSI((,JG—%C— — %1@5&79 5 (}ost@\ t_'_i_n)] =g
Qar = 3¢ (xY 74—ty

37 (;7 [ooswt shsl + &S@T—r%)sah(wti‘f) — GS(t) st
_ @S@I‘f?) Sl\@tﬂ—ifj —

8 = 37 (Y97 Y-y

= 3¢. (i,‘)'_—)l [sl:(»t + sh @J&@ — sh(t+w) —sf(m‘cfzz”j =0

SO} ,7‘ o< %’Ldl_()ﬂ— m=2. n. = 2. n3?4|’.
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&H

O,

P=0 in ths case

Consider quadrufole contr: hution

&ij = g Q(%)(S’?(‘.?ﬁ = T253J’> dPx

= 9. (3xr—1r) + (3% 1) —~2(3%s—15) + 2(3%-1y)

1

3 (4 et o6t — oetery+ o )

= %{dz RS 7-U°t.

= 3(RY+ 0 st Kedy)

= 3‘@(9‘2—)1 [— oWt St + St + E)sh(utHE) — asfstrm) ahstin)
+ osbt+Z) sn(mifﬂ

= ‘:}‘idi sh2wl

o = 3 (- YY)

= 39. (ﬁ)__)z ‘:sl.l(,.\t s s:l?@f—k@ — s,l?(wtﬁ)—sf(utnb?j

= - _32_%‘12 Cos 20T



SD) § = %‘idl [coszwt Xx + 25hit (&9+9&)—c«»szwt 99

Hf 3}v€ Fise o rad;ated ))owcr meoﬁ/‘ional 5

- 2

So, P oo <‘ld1'w3>z = ¢t

n= 2 nl:Li'/ n3:('>A

7, A Point C;\a}:je, on 'Hu’, €V1(J Of Qa S,Ph‘rlj‘

(@) X = (LSt 2 w:f%_ ol =1

U S)/\j muwl}o‘l{; eXPW) sion

LN R l dé
= — 4P
Al x| At | o
=~ _ 1 oA @
PR = R TR et
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|

. —9Ashw 2
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C- K GSWL
— 7 sh E}(JC‘ dc}s,wﬂ%%wt
0<cnsoft T CO<I wt s Sﬂ‘wt/*et

AT

( @ }fadmted

-

~ wesit TOC CS(T

pover IS 3N€n Lj:

~ |2

i€ L2 |dp
i fpan - B[
_ 8c3 7L @S(»JC]

SOF

_ 2‘?,o<w . [@_owaswt]



(&) The ener Y of oscillafon -

E = Ekl\eﬁc T El)o‘l,‘euﬁal = k <

S;IQ\AM O]oexj %%— = P

L(t=2) =s

_t' = - oL Casbst | dJC/: i + w&stwtdt |

@

So've » je—t °<<~t)

(Do net koow how o Solve ot this moment)
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7.

E’jkz

exPanded in SPHC"‘:CG) harrhom“cs‘_

T}]J‘S effumﬁon Wwas a/)}ﬂa‘eo{ n Parﬁal Wave ana}jsis

n o]uanJUuM mechanics |

]kz Zjl {47((2,0—1—0 Jﬁ(kr>\]/ (6.9) = é i‘q(z,Q‘i-Djx(kOB(a’S@)

\:] rs‘t S}\ ow _t}'\o‘t

_ e kEA
e = lim Ae i 64 -
A= le )\zf :

ﬂlen from egn(5.95) we  know

K&-22)
Gy (%, %) = € ermk)l(kr)}) kx}YlM(etf)m(e?)

ESY

while hy OK) as A =00 is

aR = )" & + o3

K& -2Z) -
S, €T > B €™, Yo (6 D69

%—7\2\ Aumm
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We jet

I D) "
Also o thet

7 VoG Yul® = 22 F (s6)
m=—2

= e*(“ e 2 HEC) kD [y(es®)

Take, the it of Ao

T )(n ow _t}'\“_t

e = L ') )P o9)

So the equm‘on 'S ProVEd,



E & /\/\ midi’evm, l’]ux;ar\lj @ uC}ﬂfcaﬂQ.edu_

O, I
Eo=cz  Fnd o(o9)

We l‘m\re PoisSon €,7n,1

VlCF = “ZI'TEE_ Ami )'lave. the 7[QL«M o]L e/ed,';fc }JoT%TIa/:
L
P = % Ao 1" e (09) - (reR)

2 Ben e Yo (009 (2RO

We  have @(r:oo) = “ET = —crosd
Potertial inside sphere Should  be of fom

P = atb E*.7 = atbcruso
Potentie] ovtside Sphere shauld be

#(F} = —CrosO + g Ben r_lzlﬁ‘ \ﬁm(@/?)



Coﬂﬁﬂvﬁﬁ sjt Jaotenﬁal ot r=R .

srbcRomn = oo + Y 2 By,

% SLDM\A eﬂwz} gff r:R

b(/oose = —Co509 —%Yw ‘2%\f,o )
go)\re, -tﬂ jef_t
O . (r<R>
PP =

3
~Crash + c%cosav (rzR)

So E(r=R) = 2%

—_—
J—

N
— 3C 68 F

Thet 15, o(6.9) =

3C
~ g =50

En
4T



(=) We have V<> = — T o>

C /
A <B>=¢<E>

\/\/6 could 36’6 MQCVOSCQFJCQHj avekfje,i

/\/meelL 5’1n _b*kﬁ CX&CT') the same {WM in Vacuum, | exc«e’pt

that the jﬁm Charjc dehsjtj 15 tenormalized )’j &

So. E = ¢ ZF |
Shee <D > = e<E>.
N E—l —
{P>=XKE>= Zc<E>




(3)

E _ji = o% S(r-a) S(Djz—c}(}

(OD Usﬂ\j M\ilﬁf")e exyans{on we  know
-l TR

I T EEL

\/\/J'L'k 0(5 =

= LT e

d37§(’ = YISal'\@ dr do d(f

oly = C_i( TL50-a) 50-T)- a0 drdodyp

_ L T *oh K .

_ 2mal
- C
_ 7\ N 2TMal A
|
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4t L

B. = < 2R
B) = VxA,

—  2mal sQ A

c -TI*sing

\ = = 13
Zﬁ B, B d X
L3 = s
g ( A Je d x
\ 27wa L I’ _ 2KQII)
C cd c d
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