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Kapitel 7
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Dauer: 1:24:01

7-1



4. Shoowkede
Fl \ndo R telead
MQJMA'(&((*} cicey Spule

o duoetile J=9 §(-—-R) ep

Pyl —\(oaro)\j, T 2P

07/0:01:15 — 07/0:29:46

(-2 coste =2 - d cos o)

(RY A>— 2dR coce )P

s }1009(’2‘0\'\ 2%

1“ — g\\. \,e

q B} 60{ = ( CG%%)
© )

“(:Lugs&wc‘u‘—e qu\ \\-Q\B (R\al’—ﬂgqucu\— e Pl x = (&\OlO\
lg\(ﬁﬁdk u(')el L( (F[ng{ rg&\,( —%)

Y - g = ) (W1 x (x
% (x Mo VAy” g X‘%’lg

= pen R golq chr

Q-
: WQK (6,0, P-dces )
T 2w 80((! RT*« d? - 2R cosy

7-2

(0:28:31)



N/ Ve '\A\A.Q_(.e,; Loy QQQKD\P
R = ko) €2 = Mo AL e
& prarre
Fddwai.'c, m:: TPO -
2.2

lmdiziefle Spovamuny

Lo U oes cyti—\h," e N =Y P ?Dcww-w) e fqro—e) QVOQ*C««D i Elurg .

N QCQ\QL&_ -Q(‘kg\a’—— 0 - ( e
= — N e “\osg d\u\c\-\ Q,:
o Cife |

PR ko gplomg o ar Spole- M’) ) Q( R g'ecomn ot 7(‘&‘% ?\/\. gl i

. S "IN ‘
U\ - N( k‘(’z “-N,A 9'6 D%'CJTTE N"N L L:’L-\Z,I'L
Ly, lwdo U\'v\\f»—;‘& Yuisdoe Coole L . T Mo R™ Ny ¢ geo~alisd,

AL Q e SHV‘\J’/‘“‘SZL‘

7-3



\}QJQ\\Q/LML s\ o (C

o\l Necye ver e elooie b ()\\(\
\),‘z - 2)2 Lk, I)’

=5 . 1
W= 23 Ly LT
Wdobhac kaol( { i étowz he -

) S

TN
S‘L‘(Ogl‘\\a\(‘)*”"(kam Vo QFom e\wtﬁ\(gp\\((_ . L= TPOS N

Au&«(w\j s Chos ol @iv [levarf ecyejf
@ls 9?%—~-U~3 \)fo drs ‘:IQ\A_\_,&",

Cpeonmo—g wickh ¢ fege as Cho— i efggng ey (Z;Q\em3
W(eﬁ(/ Wid > T(c"‘:]("u‘( dsg Steows <o~ e‘\o3 FOC ('Ta’i%.‘\qqk)

7-4



1.0 Ctrow Wil

Polec el uedh CHo

° .\L CD(‘C«L.&"((.A‘\A.\‘Q 3 Cg,(_n‘o,\r(&
§H0M$&'€~ﬂ/\.& (Ek

07/0:29:56 — 07/0:55:49

Chro Wiy als  Greg\n

20 Aeaddsyuont ahlow das ﬁ«(g(x_\.g
ulwegu»qu((,ﬁeﬁ.u*% o*kcvr/\d dsye %wue(cuz.\_.(( \9¢§3“m\¢_\

ki rc&\\.\o“'gctﬁ Q.Qj}du\

A. Q}%\ - I’L Q“Lg\wavg
I Ta (S‘:‘;:::;—::&':\ ol

2.1, 70

7-5

Te Ve

2 QﬁL D SU\\L k“Q.r

’Pu\'e,.\u:\ > (TR W
G s\ S e o sllele 5t

\L\;,l\ét’\ T4V, = o
@S

Se— O )U{A. Rooks

2?? AUSW A

AU«.( "Pt)h.‘.(-.

A

(0:25:53)



Ov

Baw eltsce e Nl Li= v
T\
> erreongung UDI}L/) oo, 2Lli=o©
S
Cee
== dorled dyu. Uore e T Ve~ Vellactq
\ I- 'l r
¢ W e sfo—~ o \)1 SAMN—> Uy Ua=- Uy = - T
-
You JuwgeAe 2y L 3 =1 = 2
0 S v U‘ .__yju-j—’\)\ G\ .l/ Ul"UL‘— _Q
( 1 y < I
s Seule O‘W\J—)—UL O-0,=C12

1 .

I - :
U SIS r— Ug e~ Uy =Ly [ty

7-6



- gc\%\w I I:,O o“;,q,\_.

\)‘ Ul = Oy %,,Sch\osse—\,
» gPOLM"‘\"—‘ SQU(/(&L./
0 * O fucghom  LI-UL= Vo
—_—0 O/ VU
N Weclselivon 0, = Oy = Uy cos (wofed)
A U NEN
(P‘*‘"") k\)\ucf.c-‘ .

Tor Qe—teers s Fur jedes Ticlnbsgrd qor e
A muq\»ﬁsﬁliﬁﬂ‘c}\wﬁ

O\QQ.S‘. gvavw\w\y_ \"AY e ¢ Qi dl\ﬂ\(o_,/\—r
N\)“?é'&vte( ke (\&\Qﬂ\v;b %.Le(‘e,ﬂ WYY

-7



07/0:56:02 — 07/1:13:25

<. &)
— (it
g—}o.»-»ckw dbentie| ol e L’;c(z,v Reso el e e = \

kb\fO&LQQcA'd (- ‘ \,o‘\&ugl—g.,,k R ) SPQ(—L (- L% [L
iu S%L ‘

A~O  kedascher \)ukde.ch._. &U’: Q)= IQ\

es fiesca Queone T (# =) =2t
° "sto’\. 2. kimh\«((-

Mulouc);ﬂ@ldhug,_ Q=T Li “RT « Q

——

. 0ub,
o 2 a _ &(o) = © g =tem o
Q (= T,

13 SC\&\-&\\AJ t(b:)

a

V-bw
_ Jo- Qi
T Tba'g

byt
Au‘?‘kh, w t E’(?P&(&“@Cl—\ Q(_H = q, Q,bl%‘{ a, e >
L (R-uy." ¢
T 20

V

)
bl' duieh qUQd G LL) < QZ\OJ(’\‘ =0 ‘04 = —
e e b C ‘

7-8

(0:17:23)



VU Aeramlenshsale Telia (€ wedn Nor. doc Diclmirwa o

(R - YL
. CQ1>qL C\'&A\-—L ‘Dow‘?‘—vS’ \9\\101 o d \Mﬁ ceell .
SN

~ c[/\uwmc\'- \
- (R <YL oﬁ%“%\ww , %\\\o PNV

\OA(lt’\«i\“«) k= %’L, W = -—C'/- =

gdﬂw{bsuoa‘)b % }\N‘\(’ut - M\

O exyg i

, \ot\\\%.‘ e
C]Z UL \-:n¥ ‘Do'\»p‘..j\hucﬂb EK? ﬁ‘e/\e(—\ b‘ K

gt - (Qox1Tovv @)™ - R

2C

7-9



07/1:13:30 — 07/1:24:01

1,% (W eclige t clro—

(Qomnv s quelte {ClromMiais w b vorgeepecer beclar Treq . w

be U, frreh cisiglu.  kimar wi- alla Youw ¢ oblae o placliv
XU e LY = Ra(%o e ) X e

Rs cis Bute e Ke= 0O, TQ

clls By eflaes [ \A\Ms‘h{, fl\ ko ctuanc o Q( Covle (L
PRV I Glcels &wcguvgcal\gguﬁ L%cs\hfq\xxl(—:;%a-ul(\

% - 'I:o 6 & : ) (v\;%. fw:a‘\.\
(Ro. h“\ (?OS. ey,
o WicuQlemot 2= eCrole 2= wl »kw: Z= l:l;'(_/

W\JZ«—CA-C.M(QW“&U&LA(H Now Sesichuitere e wlel
N o P gy 1 =, %’ \I)u‘ NIWR&—,U\UF ko\-P\—L)( 2-_1(

7-10

(0:10:31)



-
Resona—n —
L {2

LB@—X

. ! \
%chu\kﬂ D= R~ Toc € (0 \
rd 2 2\ !
\v~pede \’2;\ — R(-e (:__:L (w —ws)
oA =

\~.k‘" Q}gowaw%c".e? UJQ, = \{—Cc_'

() /kﬁ

W o

7-11



Kapitel 8

Erhaltungsgréossen und Symmetrien

Dauer: 1:30:18

8-1



08/0:01:37 — 08/0:09:30

K Erlr\a(%wraﬁqvﬁssw ped Sqmnaeblen
¥l Lacwwgs Uuumj
kou«(\'w\r*{‘é\& q(L\CQf5 .P(')\r Q}\_ LQOXN"SSJ’{CC"K U\-d fhfo‘/‘/\

lb\\*j%% Mg Gt V
@u F= gvd[b e . -
(a_(_év - lv d)(‘) 9(_<0 :'VSAX 9& = i\/ X V\'O :'-‘JB,V

F\'}f V"" ”Z? ‘éﬁ»uo"/\"sr}— PO S,ze'vc;wJ—L agc(uQL .
doet T<=0Oovud dawit 9,,&.>0 wd O = Q

8-2

(0:07:53)



08/0:09:30 — 08/0:36:30

V.2 Cuecyie ondh lmgdls
W kecer [C-deelibe w ES /Mg — Sorc e foe ED

Eo e X B ( -2

W= — & « fm“&
D= € ERE <1 R-2R
Ll P2y _ e 1 A
- P°E (3)(‘]3) Ed (\AOK (?%\,,)
I N ~
=-$.2- (Ex¥) - B
fafl Vo cpo\'\/ﬁ\‘\'\f\ (kouk V\b“"’;\fselt- "A'r (;' dﬂ'@'\k)
S

3Se-ET Lol BB
) —_ : = — >
D W = —-E ) S=o

2 l/ofl§<zlr ‘Emm(@%m—d«cﬂ%c Yoo . (PO\(\-»Hi)—U-C/\RfOF
Lod"V)S/Cr(o~\)c-‘(— -?3 PE"'% -1 :'6'\7-_/ (O:l\éb& 3 E

=)

8-3

(0:27:53)



Dore e \u-\—tcémk\o\ ohes Gelia U ef e} Lom

b\)\) .= ( 0()(’g L (s
= 2 =~ 2
Sou §2\1 de” 3.8
Puc,o.\’\) = v &)( > S\ é\

Ci. frevey Felo <€ :Tta) i R (ang,wl\,&« fel ey ) : a(»l/dtO

8-4



lw\?o\ S

-—

e e tile ‘5 \

{ $de

-
\bqus)\s docllle ™
¢ Cem sor [Hta v ix

k = K\\l (%

') —
Dy T f =2 2, Tiw
L |

= o 2 =
8{—?\/—% F\/ = C%;\)A)( w- T

-5 -

HU%lUVSkr"?(T‘- _Czé)g -(-J\xT;

8-5

= ) )



= -')

lapuls dictle T = £, {;uk = £oo €

foe F= £,R
3 F)F= Fr@P) - (:F-30F < f3) 7

3
?(F&F-(PQF \DUF()._ZQ((“F g)h‘:]

ekt (il g b £ T

-5

T = & (E”')E\L-éj)-cbgz)-e Ug Bu— 29 % )

8-6



Y3 ¢ v ern

Ewexa\ns./ },Q,C'Ur o s (OJ'VQ\A Jar QaL
l\r«?°\~5 O( Vs R*aw. lakonn I((C) Woyy«'\:ﬁ\, 08 Ra
DTQ\/‘\\W?\.“ Q RD"'C’J\ o\ (’COUO,G' W(ﬁ-{ VeV v csebva\ U )

SC‘A\«JU?ow\fb \gm%\,) Beavu %C%*ys{nb K e sCoci e Mo — ( Gals bz,{)
Q/\L(M“K\\C Q/Q-—h lﬂ&)\-ﬂb E ( c\,\ R\QM gQ"{‘-"k!\-\l@\/\

\,\)&&&?w ™ = Sc)\f“a -
@_\'\,\) = Q 9{—?‘;6

Evaree / l—puls

\B\L\n\w?o\c ( E\/\e«re.‘\e_sckwﬁ-.rQOvl/l-

-

~\ — 3 -~>
L= Cax® X xmw ngo\x Lo X

. - -)
Elelbuyssez e - 2 st erle e
Tt 5 Ce o G-St P I

8-7

08,/0:36:45 — 08,/0:44:57

(0:08:12)



08/0:44:57 — 08/1:18:20  (0:33:23)

?({ Ga(,\'ﬁej~ Traw S‘Cor Ma\\‘ow
UM&(aC\C:th) ;C)LM,:\( UOoL (\ Lﬂ\?w(z«.’ &%ngc(sﬂc__ ~ fal lei —Trew Lonon

-/ =\ -
X = ﬁ»Vt—

Loten b - bl N -
{?:q(E—eU‘KK\
E °
-
FeqlB<u=R) F =9

FOr hee<forieA Feldis wugs %o\L&—
-y 1

' —h -5 -) - ) ] —
15 kX:H =€ (x4 + vx R (%) & (x M= R x+)

8-8



(’W’%\A—Jﬂ Meccwdl- 6L
SNt Sy

C,;v((wc- die. W . MG ool fov E , € uwle obel?

-~ ! -\
b'w&cﬁwv(:gz,u\'u_'\f > K?, k(c( v R =Q
—\ = ) 5 ¢
2.=-0 & 2R =o
S - )

Mdobhoosqerel 1 @ xE | DR

= —\

'bxg{‘:’ax\-—:\ —\-5x(5’x€) -
=o€ «J(3€)- (IR
=3+ - (33

- - y =%y =5
BB =B + (V-2) 8

25 ludto bie— oe ¢ g+
(Czuml S &Mjk#@.-d is'}\

'MU%W)/MM‘M) ), 4, ]—\Qv_, H(,

8-9



\V\\)\owﬁc},kuz./ Merxvetl- Glorelon,
Mlow B giodd et W Wovsmend bulr pliy T eesC ..
Glalfduse~ @i qrecspare Trogbon e toum

R () = © (re ot ) = poge 0 x € (xm it
’E\{(mﬂ = [? (c=uf )

3? (=) =:)\ [ k<o +) ~3@ (x=vt 1)

o (x#) = o ( x<Oht|
Roceelb b £ g o Vosa kb \T‘X(—f‘ ~ Moo= P
fr dlleslic  Gogcuw || €= € gudr it fal- Trewsl, Elnlien

Clatfelecge. ﬁ&cf' o e\ Geeigide Trome [ roisder Rase 89 € fa

Ao MG ‘cva, o+ (cert . L@(%"L'T(%‘C'Ok“h\&" (;:f,r(c:/‘;w‘“)

8-10



08/1:18:20 — 08/1:30:18

¥.S Ele ¢ Wownae quat e Dualitet

‘Ffllc/ N(s N —‘gé‘:o @XE*@‘,%‘?—Q
—9\:@-. ®] %x:@)_—-‘c:v‘a*g‘—/o

£ R Nele gelis a—a\oy avd{  toudWwo iere Tea (.

— !

E (o5 & Sin % ( £
C,@’) = —Q\w. & CoS OL) R

iy A U MG il Piever T\ o elellve e Dealite}

Ml/ e/\. \.Q—&v/y— “-’"k %\'\VB\-—'——— q\\\\' 0(@3 WV \(p,' E{eyotu.,\u—) N u‘]\’/g‘

— ~) - \ »

0 = Cev !—3 Jet  egetrlieb Q‘““i ey

¢ ey lodonger Wy axg. went e dAr
e C(QM\(D\-C\ﬁ— PJ(* (?(A\ ke vy L,Q ex et

Vevod werer oo VHQSFM‘)A Loeg . Mo brs pon wb’qlwt.\

8-11

(0:11:58)



Kapitel 9

Spezielle Relativitatstheorie

Dauer: 3:01:42
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Kapitel 10

Losungen der freien Wellengleichung
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Kapitel 11

Erzeugung elektromagnetischer Wellen
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