W

/-W(ZL—%Z < Vovarak Yo
(oY \A Yi)
e o _H:b N 4(7(‘/'0/ CC(—Uammeig(» Velfs. )

/DWOCW'{?'— (lx Mk, ) /H\:D= Qé}p +K[§\%C?

| o (R +pR°G ) 7 —
= Jw(%o”r/wiﬁ);s M‘“)Eﬁ 0

§‘ :/\[)\ blld o, & \olle {{\
8“(502' =423 -

At cm/u;:g avd % el

—=> au &P (;ll,r (§@o+§‘;a‘~)-}mc? )&F =0

@ ~(~ gv“a/{/» i Wwe

3 1) <0

Le— el

Vortode  monduad  veliszhe Sodteise (Tomman,)

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 1



o, wnd Vekerslea il s e pells

il 2 Clln o di Tvac -4
A A A 2
.r\" %: o Y wd l/J\b> Cg‘ﬂ s mc

—

nolk plzee Vo, Gl et dome afjugoler oo (Zfodbe)

%’4‘:(%43(/%%)%%)%?9
= @ i i«l——% _‘:C’Eﬁ—{_ Dz(l/){‘i +W0C2i+a§i

e Utk )
elue. @djw@e‘ﬁtfbwqc—g?. Ll W“M}”Q«?@e . it ol i

adjubt‘air(—DiwL—gg: N
—+ ALA /I_

% e - C@ Vﬁﬁ) *@i) ¢

= c @‘i}*&fﬁ i fﬁ/g*

ng;r{zmﬁz vao ey WJ—L
. + A A
O (% ) - GRTY cerpg

Ve T3 lbee @ —C)

- & 2 ) = (24 Ay -G
v Ry - Gy )

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 2



(el Sefe
sk pp > O =423
(

q bk
@" iy = “Ji; 9, &“L )(a@ﬂa*e”*

Wl fouky | Sass e oL e My

Terdoe Mo, Obss o ot /Zz bamb e swg!
(dor i L Shododibe s Yo, eyé;e?y'/

@ haudl. — Loteke Tow bl S lipas
= &) - gt

2208 ) 0,047 ) < g &

bl Geeaw Aot Jaume e bodiudlsbos@iot |

@ ]./« -0 (oaly 2 Moss. C Ty sl Moot T

5

Visepen, (alloen our @ )
200 oo f;ag mb Q= gty
/\QMVMPO»L‘ -Xihcff/ff—@fi

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 3



lt/\\rfvdwde}@ % i Sf CQPA )(é )@ S‘k>/§4)

— [, K [ —w
=0 Vow niad 15y oo |

© Qifh sk 2l Ghluslo et lotd g€ /éé/c/g%a v

Losugnn da ’Dmé_ge. C e, addns )

WO -hy ¥ , U= 023 cBne
“Divde -Crwév L o Taee

baukey Zwacts-
La, ﬁl =0l bee, Tedtee !

= Elpeblti o, p wd ad Epelkiltn 0
v

m
s
he /OJMS
oL DA V va
(dbzuu o gl }5‘(48/“9 )57#\7 (A@ af )

“@‘”'/Oé‘j”u‘ af do. OF ww

= frede lo o

L(ﬂ:) —4Ey) e
W/@V/WKL
Lt

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 4




Elsdee /DM?C—%Q - _Drac- Mafize

e

— SO Mm
v de Hem - O;J“+—4—r 4)&6:@@

943 2) $-G5) @y

N

.

oot AL = 2L G le) = L T Gy,

&
O kle) = 12 p Yloe)
Nl Vosppoadd , Uois Grodi- et/

- L.
Sehee —{—a%udm/w — ¢ i >< 7 ) (Fs
@%«%ﬁ (ﬂ) ) M{%‘)
%Mmly V6fr

Coee e, i @ =1

i& O (S 8
ROMEI T
TONES ey o e/ T (o G %):0

A ~y 2% T3
s @2 (%4) >€)
Jo Voo 1 SeC Ml !

@ﬁ{% Qg %&ups\/g)az f

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 5



@ €Y= Qgp £, + <L
2 -€L :—C@éﬂ Tt %

@
e

Do G exishet wafs  loelhavekt, ddpminade 1aluo

0 - ¢ — 2 N (/‘hf’; 3
(€ N Ermet )= cAE p 16" 1) = /f%;%a“?ff

backe. (Wi e Zeuss = Ub)

(T2 )8%) =424 +i503)
\A&v ,‘_rﬂ,r:rjl‘:p_

=(E)Ep)-p 4

37@4@,9/54%@8/_ Ce/2)1 -0

— z > 2
&>k —WaC(’—C/d =0

§ A oclakislisly  Qrese-lgpt, oy |
(:Daq ]glf aud,, )/Oa,/ )MI&'Q Ay KD/‘KPCML W (=S Zé'%z% Gt

2o waglide Oregreney
Exlp) = A | € L A=z,

wd A=

& fude, wtn Lop fo U Ty - )
/;bg/vlc Lol wgahe ot bt acr s

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 6



Baatdp: Yo dor Owgruh W 2-Gd aGld | NIV
&Wzﬁ. x %c% &/

hcspdun: Dt Cregueiends e w el dild ae
to- Dispralises, do for [ el Loy
= &) s o&éAéM o g
_—
Qe FoGroge @ )
Cg—m,c@_@ — cé-p_ =0
~C@-p G (Cpmd)e, = o

- @ 9,- =S¢ fﬁe

é;r‘%’a ¢

~

o 2t
©® 1.-<f¢ T

Ex +mc® —1

%
(M\'/ W&QLM} docs, Wnsee (5353 S Eﬁ: (E GQed. A, %@&é@@ 7@:0

CRepe AL G L e

g

U M @t oo (B Wit dudt. Nt 2e_ cliidkees,
oeudser i (B) far de 0l A=st wd @ & 4 T2 Je_y

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 7



% J he /f/{4— /(—/LM )& — /%)
__{21}\=4/(> + é@ (F e
L G;_-,mb? v
/Vom/@ﬁaﬁg/a/ /

" —<Bp
.’2*//‘“ C+V%c?\

(é\év“ &
we %(E ¢ rpe)
t\(awgwﬂ){?

Y i Unedthe, ecte Uan it %%7%}6/ s e ety
Do Ciecte T (ley. fz) K aba et wnleshand.

Wi oda 2 enlgliigs Telegyy don- Vefee L@k (Lo,
o Wi e an Ode Voo oflesaag Velecer, ¢ Lole (. e gt )
ou‘)wwgﬁww%w%_i Wovio) o i

(— UHesdaudic gty vl !
<
e e = 1)
@ wd b ad e Vel
7%«%&@4‘0@4‘W@%“"’%s <\(®

7 -2
em/lat)f%a/é{/ 2 R
The: X,

Vwﬁz &= 4,2

=0 ()

(E éﬁléﬁ—?gq'kp dém 6/‘464‘ [m)é:eg %Z_édg < O{é‘# /I(

2

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 8



x -
Y (v L )= ‘WE 5 /%7@%72 &)
phe + o Ep e
E:f_-+woc7 -
S
'\JOMM & @ > \
j%4=N+ //( %_Ez B_ =7 = Duew A
Ertpe

Quantenmechanik IlI, Prof. Dr. Sabine Klapp, Dirac-Gleichung: Loesungen fuer freies Teilchen, 31.10.2019, 9



