MW\ MJ?A»Va;

**I
Frge wvasaner | f‘l = A+VF
f = _® =
q) 4’ '5_1:\\
[ ostinz O

(H) Covloumb — E_[OLMMQ C S-H«z&/mhoﬁ:%.@g\hw} >

&ﬁr{n«wy\% VO L "t—vti:__,%

ot —
tn LOk%‘EhD{/\un\P&DXA CL:: — v# O‘“W)
LA [mmmﬂiﬂa{ E*i:_ ;cé (‘1“"'&“‘%"‘)

'5 =t THn s _Eq%umq,q .

Moot ¢ oeqibt o Aongituolivalkes, )
A Tomrnersale, Jelolos

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 1



%&c'ez,gmmb olas S)**OWOL;LZJ&_ (} = (

i
= g
M].J‘ 'YXJ: =o v— :D t
g / _—'J‘t

. 2 .
L Y + Vi =¢
X “t

A
&Y E, =

V. (; 5 _
&2—{_6"8—&) o

AMFJL‘FDL?/”! 879/}‘ 2a0l :D&\f_’l)or« ,,/&L,ga”u«d.a,ﬁﬂ”_.
\Vg (_&'e + e ?_f{) -p

z) : =2
—%2 + eb%% = coust, =~o R Aa, 'F:;w v >0 Ul At

o
Ak ~L22A-V(VA) -ne VRS = —p
c= ot = L_‘?) / L_?ﬂ (=4
oA "L
Al oes, plie Forwm
Aé = - 29 = fogil Tl 2 Gl olhoxhalis
A =~ —/*oé't = teowsy Tl 2 o magy Wills,

e CDUL/Q«DL!—‘L'—E{J\ML\Q b MM%,:; 499_,' Mlﬂca,;_
{;M«Eo_wu, !

Feq'ssm,,—%&- ){:, ¢
UM%—S/Q. /Tn‘:. A

/'f‘, E[O—L!Imbhqcpa . w‘d&zl—,

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 2



Sk otabiseben TR ol & ued B W"Pi‘m ,
Twn olymanmisthey Fall oind E wd B dber 421, _
E
. ! . . -
VM)@B\A&?)V\M'Z(%OW (:° Yxls —-é = éoi:: %;
tud Aas :SL.M/HDMM xE = “_R'_ %g
%ﬁ}www _— M»mrdm  (Solky auaf&w-,‘“&n,g_

4{—4 K&IQ Dmﬁmw EM;vquMk—,
N
Betdapoltn ‘RD,W»VBMQL e Bolle., R =0

{ =°

omb

LWolle,, )
( Leveren~ Ea‘@lﬂzu-.ﬁ )

B = VxA % awd

(Heo Jlgt omeh ikt ans ViB =enf  ViE=-F
Vr(VxE) = V(V.E)-AE = -UxB =—ea/4,>é
o R
P _
< (a-gpwie=e )

s

Au&u-..m:.»& B’Dl«ké ver, Du(et) =»

wle,t) = Fky-nt)
pnit hiliobigas | 2x A boste Faubbon Flg)

L 1(0: < |kl \ ( A0ALR e bert sohn Lé’xuuﬂ)
Boaeis 3 EF=(E‘~§:)F”(?) =0 .

_&3 t F o oveens el Pllh'oab'scz o L}O 1304'14)
2B, =plitare Lol .

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 3



F ”
VAN Tk
g_’? -0t CJ)OM:L.,Q)
kLol ueloton
L oo uluz
k (Mm+hhja1ddhhﬁ)

¢ Phase otk
‘T‘E‘Lu&% kon stanfes Thase
= phirg Wil k.o —wt =% =/ congt, + 8&;&1{

k[ —klt&(wt +¢)] =o
-

—

Arusboeibung she Do Lavel Phata 2 (8) =~’{[_<_(mf+9,)
= Phooengechmindadet vy = ‘E/ =%w_cé
T:Qop,\g; , v

Syeszun Lg:umj » harmouszelo ebens Ldpllo —E
kr-0t)

u(rt) = (k) e '€
e
komrﬁz}& Al«fe\"bﬂdﬂ
Cht.: L. Brllows , Was pror?q. omd gor  veloadh, | 1960 ]
| PAPTPRTY gu/y,ﬂyf%h[)’oz., (/Tﬂ:h -:nué bn‘SPLm';Aou,;n‘O_ &0(&))‘
wirt) = Sol’k (k) (er-olert)

Sew Z(E) wm k, Lokal cied

K =

A/
178

= [ello Eakdn ( Awm Orsra i /E&&al,'s{ﬂ:i)
Bow, . laylre~ Eu.-#u:&&.ha Plos Fhase um kK,

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 4



wk) e wlk) + (k) Zwﬂs)/

T e
~ - v,
= Dp+ }5"_’3 S ¢
=y i(k,r-w,t) . 3~ " "g(c—zt)
u(e)t) = e o7k Koeke 3
L._._-—\,"_H--’ L'—\/F\/
wr:quzn 000 Mo oo ,
it Phases- qu' W ’“fdl o .
&Pnoaxo_-‘; —_ %o il

Pk,  Eppngeths .\9& =ka(ls)w

—_—

D cpo=ions ;.dgql;‘oz., Ll [ k )

2R . spagh Wellers i, Valiimu w(k) =<k

k
=>@3=CIT1 =

k PR

]

IR .3)1':}0.@@{014 (o(,& Jool,, %){LLV&") [
( At %Xauflsmt?_ 2 AR .quam,wwu. at dj&.},m,g% mq
OGLL:- ﬁw\. Ha'jfus‘p_wbw% At VGJLLAMIA, )
?ohﬁ&qﬁi\'ob, ‘
— i(Ep sty
“Rotre elte. QQ.w,qﬁa., INIYIA) E@#) =§D?_

Blt) =B e (Er -0t

E st /rm?;ﬁwumz) Al VxE =0

= tkxE =p

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 5



=0 . &Y Mausvand

E
stk weps VB =0 @ B(h)  hauasened

Wesles  Jobh o VLE +8 =0 .

) . (er—
(I_k)(go ﬁi§o)ef(-—r ﬁ?t) =D _@{? :/_QfEX_E-x
<k} LTR

0
t< k k 8B, Ao, Reelts &tga—}m‘,
R

Bse E\D,é‘?h,\v\é VoL EIL{E@)§°E /?-Qﬁ Falasszalor, 't&%

Z :59
AR ,)5 b 2__3—/4@’4/-2
S &7

E =&F e —+ a _ «
o = &, ~ S22 it %2> ed (a;,8; € /R,L'=”/2)

‘qunafl\ —:{-EQD‘! I3 E,, =2 cos (Ur —+ S' ) P =k .r -0t
=a, cos (P +g€)

2
-2
= E2\* E, &
= (Zi) -+ (-—a — — —-{cogg =&}},{&\ e S-S
7] <
E‘e -
EpoengR J & & ¢ - )
. SEPS
s -7
__:g"‘a
_—T1. . ,

S1Ez?_{ﬂm :
(4) 2y nsas FB{QH:E‘IM LWZ : % =$L+1M'E

= 20§ =0 ) €08 3= 1

R PS “eT -,
%tuqa[x & C_»:,-é,) = & concp(ie,t) z, = g,

£ 1eel?

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 6



O>) Ziralas }9%’&1‘@4@ Loy - Q=0 =sQa
2 ®,=0, +C2H+4)” DY =,
lEl—}— E:=4Lj s +70
5b xx?x,kb-'-w‘_? 210 ¢ MWEPD\%%MAZ—DBQ%E%PH.P)O&!A_
e
u,fl q»‘j Weess um - : ECt)= Q[Ctbcp
AR . /FQ&D\;B~7_1M). PMM;M‘_T“E

y\

iﬂ ~

v (T
A 4
I

e

Theoretische Physik IlI: Elektrodynamik, Prof. Dr. Eckehard Schéll, PhD., Elektromagnetische Wellen, 23.11.2016, 7



