v Physics 8110 - EM-IT Page: 1
\g’ N. Dietz

?ao&'az‘a» f,rvéms‘ Qc&&‘on 4amv. @
& Gobre [in ot

— Qa?.dé e A’an é(j C)‘WJ r‘:rf:)" Cerrends / e es,

— GQdinbon as a %M éc:vuwa(aw(y salue /_-,.,»aéé:‘.,_

—  Mulbpoles X Lonsion,
—> Tacliaho, éd mou:

‘g Ciécchs.
/f._) ke b, - ;

o) in (x,t) ~spate Vo inducat & 22y oeviahsn af
Currenxs L-ol,-,’cé éem«se a,f fhe wave PmP‘?(?ﬂ’é‘f

In U um , the wsealow patenhial ZeF ) n "y""""’é"rf“?

IS

g(ﬁ’:t} o ﬂrdf\fdé (r;s'i r) J‘Z} é /PJ"- 'f/)-/
/

...n

7= A J zf'-— /-’7-# J) /s e orevavdedd
/r;t#? [ ] G:vee».r @heLoh ng ‘e

Wave equalon in (¢, ¢ ) spaee,

/OOJC.‘ e C’Oufol afsa \O:-nnu.@ale l“( as a LQQ-J:'qAbh OQC C‘“fae.?

(f'/"e'lqu Curren\"&) = 60"( V‘{{(?J an~'t "’19[“"4"’( v43 v‘(aoe OQ(\ v“»e

O-ﬂ"r"QH\(‘ Yuﬂ“euﬂl‘ CAM&Q COHU'E"J‘SQLU"' (V-J‘-f'% S'O) w4'f'£‘4 <

étﬂ"e\{ t»m \"Le HQXOJQ(( ec}uazén f,



Gsu  Physics 8110 - EM-II Page:
\ﬂ) N. Dietz

é)@",'w)- Space J

3"[’ we vza% ~7z‘§e Amg 7‘;@43&" fé’ﬂnsv&m s Coﬁ:z'a/af Q

S’;@Ze pﬂ?-‘-”-’"c’g ‘—'bmﬁsnem/

= o -cw? - o, k(-
Heae) = £& e d‘c’ﬂcfc"?) e

%
“7 Y,

where k = ay,

-
~> M) = Hw) e

. — C k)2
with R¢3) = é;_fdi:?f dc.rr) e

EXT

oe : we bave ro¥ qé.ﬁg,., a ~+ Fowier Adﬂ%*’m

e ek IF~F
&S -

[7-&'

s Fhe r’é'szdeaf @eeng ‘C.woLIn-. o‘r

the corse equalon <, CFF; @) =~ space ¥

C) Felds s

Oudsiole o{ +he Sounees | ,/490 con be obdaned  [fom.



Gsu Physics 8110 - EM-II Page: 3
Y N. Dietz

2. ,S;&zgaj (Eeén'a»::

Fxcacl expansion oq(\ He veens ,/:me4bn ( see (700?-90» Clopr. 2)

L‘hﬁ :'\l i ke S{')C‘lu:)h J-‘wm[

Lk (F-F1) < () £ ,
t 8 = - sk 2 k) by (k) 2 Y st Y, e
/ﬁ"—{?'/ é’@ e

\ . - Y. : ,
Larth Je 000 = ;Zr Jeﬂéti) s Yhe re@ufm Bescel ‘C\,cﬁah
u)
'. (%) = 7_” [Jg-c"/&(x) * L {-f“éc"oj
- (")
= Vf: /—f@‘,,{? Js tle _S‘Fésm‘c'q!? Han kol @nozbh

T, is He smalles) of |7/ anol 17/

Ly

d'p te " fmg@o'} L

a) /OQQ;; 2one ¢ ff'fdz oz l S'véé'c th o{amt‘.“r N
Il 114 k(77
&é!»'c é‘&( )& 7
] N e ' - wz‘
~ e (ko) & (er) ; dusi e™¢
(24+4))

5:( kit) oz -f'(( jp).;:“)'f‘/j [ (;ze;z),!::(.zzu)(.zf—d)._ﬁ)fj

.-.Lu?t
Lo Hem o= "—; Z

rery 'ty ot gy
7 d =

(ze A) rr e +4



Gsu  Physics 8110 - EM-II Page: 4
Y N. Dietz

6) It ecle e 2ore : el 7 =R
”/nc/uciébnﬁ

ls> toe e reed 7[43.(.( @xPress ion pvf Creens vane[abh,/

C-) Tad 2one? Al A cc
" Radiabow

o+4 knw
We an 4se /’);Cknr) e 6—.4‘) . (5_7‘
ff
C)C(k-n»') ~ -
(20+4) 1

M&.neoe&) :‘4 s SJ’M(JA: Jo proceeaﬂ bc[ expa»oﬂ‘n:g
[& - e = ! |
L &Pand +he  phase Yevm,

A —C.w'é (_.A#‘ . '4-4‘-5’”
pfrf,t)eﬁ;e .g_jds.d—zwec( )

ﬁe'w" f(‘é)ff?"'((?w')(r?r?)

wm

-'."‘-’“"{6 2 elechre
£ maJne"c

LD é%ﬁfesé‘f'ah iy cl/afm'nﬂ'{"’( éJ ;rsv/ vé-’m

Which s pod om0

s



G Physics 8110 - EM-II
)Y N. Dietz

2) Flechie Dipole o Tactiator

If only the Qi derm 15 Rept

L-D p(:f‘t) = A é-c'w{ clrt 2 (-L&) dﬂ;f(/(nr") (N ”")
f e
i

L h-az- ——_’——F——____L'w!f P _—___L, =3
>/M”” [4 5 [ |

Ths s f4e “4=a’ pard of He Sgies = paleodd .eoetyw49’f' owrsiole

te Sounte —  rod dlm/ ’n q[)MFZane.

use Cahln'nq.‘la eq.u. 40‘73;__ v‘(-f‘
b newile [ Tur ol - - [F(elp b« oo [T gerodi

Ls ﬁﬁ):-— cop, X7 (R e T
G « b

;,-,‘F‘ - e(e:;zhc dtj@oze
defined /i gleckostahe

J '
L.') pf;;f):‘ .-(.'w,:o' E R e"!‘d‘ _cwt
«m — ¢

R ek
Lebds; ﬁ=/:%(Vx9)= %? (AP ) %ﬁ__"‘ (//"' ﬁ?a)

E= LR(pui) » g [ Kaep) 7 £ 4 (27000 R

2

fme—aua%g (pomgq raol“nJedPﬂJSbe.bl awgiée | g =§L?e[¢?.r?ogxif‘j

Page:



Physics 8110 - EM-II Page: 6

\QS) N. Dietz

-

/he fienna as a éaand/f-bﬂ'(‘] value Poraé(em

eée\{{_% assurne -/40&' we 4%{' a cdﬁ‘nd’f"ca( antenra o?/‘ ﬁ'm‘é’

fe»ali.g_. 3\(‘ ;,{ 44_5 Q r}ag':'uS Q amo( J"S aQ Peﬁ@’ei C‘oacézcvé",

J

an + b&.md r . A s
e OJ\ € Q Concli'hdh S f;,(g:o) =0

/h Cam!iqra J-O Yhe mbeau:‘afe G’-?-'&P)

dhe Cunremd ove J-&e Cl‘o:.s-.S‘ecébh 's

rot Consland > no crmple coag do oule % v

‘U"e é’mhddwa Camals ha, .
Soalar ~ BY

v ¢
U-S.r’ - . 9 5 -
'-3 the Loenk amax a’-,za—f-ﬁ Ve = 0

A

v
O = '7:75 (V‘ﬁ) Lo peeaewg.hi

—

we a,qi

Y- ]
E= -vb-52

n

L [o(ve ) + k25

= a - - ! 92 2 -
S;‘hce ﬁ-' B’P‘;Cﬂ‘) ~5 E'e(ﬁ,)_., /CTC[é;Z + z(]ﬁeCﬁ')]

On ¥he sufde of He andenna ;' £;¢pza) =0
L[ 9°
> e+ € [Aefeeod

~ Hite-a) s é‘éfo-\“g Sinusordaf o/ =>

e —



v Physics 8110 - EM-II Page: 7
\ N. Dietz

[

vol
~ Rd: Qﬁ (f’*:a) = f}';"'f Jeeb k(v?*?') o’
2%

Loit], Jc,z, 42) = J@z) SCS’ -a)

_— \
heve  Kez-z =§/‘r e%‘__’a o{/% s
N “‘&?
'S the Qzimudbal ao&:q&q ag % 5 )D = 50{2
A ‘.zt'/(é -2)e J.,‘az.rf"’_j]l-l
L-'D kcz_z ;J = ?;f. f e -+ ) 0&/%
o Via-2')t+ Qaz-ffi}} f

/o Soloe ), , we bave o gﬁ»a( Je2) as o sol ko

of'“-'e l“l-n[e Q- O&%QJ&,A'GP e?‘uqﬂ;'gu
— 92 R =l
2
L8] [ Tor ey 2 - 0
2o

{gamﬁé v é’hdé) 1@0‘( ) Z’HE@H G"“k"’”a wih ol < 2 s G""*?h'/é‘p( G{a:j

Z-axis e ¥l e = ["' d(z, d/;a? anal Carre’n/ /S Same
OLII\’CGLE:\—. i'iA E‘Gi' 4'1{ Oq(' ohwfi{nnd

_lwt St
~> J@y-e - 3’0(/’"2;2/)5

ASe r.'u_ag = Vé‘ ~S Qepy s 4 2¢ s
w ol

ﬁ’fff@)dé" 'L.:Ldg ?d'PoZ(mamenJ



v Physics 8110 - EM-IT Page: 8
\ N. Dietz

.S'. 7_4»*'# a»»{e»na{ aPpraKr'ma /'on

W awl . oar
k 2

J'

¢ @
dle derm Kia- -2) = L f ok Vet a cfi——— d/%
° Ta-a) -'ua?ca-%

Wil be ey fwag when z-2'¢ a

Lde, Ke-') o ﬁa)- 5(2-2')

2=
L> f Jea) k(é‘?')di" ~ Jay =

ZIaO

D° 2
B oo

(/OB&J Jv'-daeghal Cah098€ L)e-ia ra[:n‘ou\«} C'Jea:urs? ()Q[’ ,éé?for»'vqm.r)

ln Nhis Case , Jeed s Sinusgrolal £

E;‘G"’lete.' (éhgé; 1[2’9( ,Z'HQM On-\lénhq (C-‘a,av/. 3.1{ Jao?.s‘q;n p.é’f{...)

Hat dle cuvrend /5 inoleeol Svmwsoidal

J‘?S‘S‘ame

;}:){r'}.) :]‘.{‘rb(ﬁ-‘%‘-‘- -Z('/E/)&g)&a). El
Lo+ Il

Ls 1 mackabs, 2one :
- hon®
Redy = £57-3 & _fs o[ -] e T

= feg.5.800 & [Ca?(‘.‘f‘Cﬁe)‘Cw(Q

.S'mze $




G Physics 8110 - EM-II
Y N. Dietz

~ /n padkabon zone:

};-’ ...{'_V,(p ~ / ,,-‘9 X 7 & beax R
Iﬁ[ -—"' rirm = 9 >
(wﬁm e fcepla 'E] v(e s, V- 5’% -fG—-é"‘(f

A

£ e
2
L_; drP CCP( Ca:@) = <o (é')]
2 7—-” [ Sin &

Qh&uﬂnﬁ d_chrLuLbu dePehafs an allee k"i!

Tor bedecd ;. oP o BT (4d)® on%
ol e f.???"e

For Speanl calies qp bl :
2 7t Coaz(‘z.f;' c‘be_..)

= !&E =
d.) ko’- w ~D dJ? -rz 'S_}‘“!e

R

b) kd=aw ~ Ql_-_? . 423° Coo"(—;‘zcooa)
g .S‘:'n"’s

Q::ii" a) \ 6.)




G Physics 8110 - EM-II
\ﬂ) N. Dietz

6. Muioole Exponcion

I e?m,o{7 \rfoaaz) “4e pﬁ,{; ane CG,.,.,P&J@‘(; Ao vy rrrime ol éJ
‘H’e‘:f th-rf.'aonebé a(o’g He Lone aq[ $<74,‘ t/

f:y‘h. i anel ’:}'b’ g

/h/mo/uae anJ.-../aJ PO tetm "/‘e’“/&r: L’Z i ;ﬁ (7 V)/

o/ ,C ac:v/.? or-:[J On a?jéx ord r?»“.f:e:* ‘/
[TPememégr Qam a,_,o,.é,m rmeclanics :

12: L}*é\;#ﬁ; J.

) 5

A* - [.,,J-,&Ky = eé(é% +JCOJ993 )

L. = Z.,c--ci), 2 é-cld(-géa +ec '@8_%))
.

Ly - o

w,.ﬂ, OP@;QA'OJ- on e/ée Sf(wr‘f'ﬁ‘? 400‘»9»;&'-&‘ %M(QI‘¢J

L5 Ve,
Ly Xm 7(@—»-.)(24”: +4) ’ Yemm

Lo Yo = TCltrdlemand” Y, .,

]

f' (ff/) \/tm

n

Z“a’\/ﬁm = " fem

_l

Page: 10



v Physics 8110 - EM-II Page: 11
Y N. Dietz

/’?@z“/ d.’eﬁme q{‘{e S‘ﬁO49-: cal c}ecv‘{:ﬂ 4arm¢ﬂ < Xé’m CQ Q})

| %y o8 = L Zy, (e,w/
L-CLer)

Ill b

"'JJ:J ot _—
P (L e % de - &

Abocd na ) V..
< ' «
S 2 e (7xFan) dX =0 ] Prperes
) 2y ;D =: roodka® ‘ancﬁbﬂs

@ep-me @(k&) = ‘57 é(ar)‘*" Hy e Cur) ~°

(011“1 pefl)) f_‘?e 2 ane @-nsié?n 'éy Vé AE df!‘é’m ' eal

(42 i /U are vq'?
he (x) = }Z} ( J2+g2¢")j‘c 0¢% )| gehoucal M’"“f,ﬂ

(£
@ﬂcz')w 4 e Crf)

—M

L> /L{"ﬁ"e["c (: hansseise c?(ecévb> /?ufﬂpa/c' ; f-;‘é;m =

Ae: - L vxb (a:?fg-*'_) 4-.30.)
&l
Y 3
Z—-} E.(_ecp,'c' (:‘ /‘VGHSO’WS'E WJHBL'C.) m“ééloaée ~ e ’L(?m ENe)

—

Hem > Lotk X




v Physics 8110 - EM-IT Page: 12
Y N. Dietz

E%/Jans‘zbh aJ) a (76&&1’&! Qeﬂd e €m/ov§ Space

) SR
L‘) 7/022 a Secondl rackalf @ncLbn 31‘5&4) = f?e Chkr) & he (hm)

- . -
— - A M ’ j
ls K = Z af:w 1[;(0'0 Kem Dl Q,,. VX Jetun Xen
Em

- . —_— H —
E = ‘& Z .i- afm VX .(;(kd) Xe,,., * Oe»-' jg{‘@") X m]
Em

. k ¥ >
PN 2m- O::» elk™d) = -ﬁﬂfym ﬁ’"g d X
[y wE A

M
a P =
Om jt Clee) ’e.__(f__.,u)

7:3- axl e] dom/ofe.é foﬁﬂéb*",/"‘/’égdﬁébh neeol s v{v‘-' be

olone O\Z dwvo a«h@}_\e,v’ raole.’ o, anmel nr‘f

Rustis hon_done.

(;h:"ald-'r owjaa r'-aé wdase s

e, 90 ¢ b = (-4‘)“4_@&_._&*

Z-'D “Frelals: Jrmst)
Hw,e) = & .
>

-5 -
- - f}‘/\b Pl -



v Physics 8110 - EM-IT Page: 13
\g’ N. Dietz

/yf?fqu,&-r d‘&'é”é“é'ﬂ"’ Oﬂ/’ rtfaoleia Abn 4

A'me—aocua,q Lo r‘am{‘h/u( /od-? .Sb-&'a( C?*y& S

Por  ave Sr“aﬁl MUQF.PQ ) Ve Q'B"c@‘ olishibcbon reclica o
a S el
D Ze valh
%é = ’ZL? /oﬁn/‘z./%ﬁw}

kel i 2 @mbisabsn o 141 1o I )
Sincy XE»: fé;ﬁ) = "‘i"" E y

7!(1,,) 2»»(9;#)
fQPPZCf"”j #e redabhons 7@-‘ A,;) é..) and 43 on Ye».
Ls aP _ a./a )t

dR _‘:2"(5-1 .[é (f. m)(j-;m-fﬂ)[xel ’NJZ" Ef (lfm){(-m-d)[z'm-‘]z

%]

/Xem (9,41)/2.-
e | P =
A\ } o Z 4 z < _
K= 4 . 3
(@;P‘f‘) ?;f-? s“"'ze :f-‘-ﬂ’ (A'i‘ Cab?e) —
£=2 1S sl ante = (A-3cm§+qcaa‘fo> 7%? (- C”?‘-")

@uadtu?‘h g /6w



Gsu  Physics 8110 - EM-II Page: 14
\ﬂ) N. Dietz

ﬂ%bz‘oh M%»w /\f/\

~_ 7

£gA) m:a

oy

=4
=g 2

Toleg fowey  radkaleol

342 Z—[/Q/"‘/ /]7

= Sum of a;nkl‘éul\'on: Qam d’-cé}‘n.oc»\{ muﬁé‘fb(e:,






