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Review: Angular momentum operator É = ÉXÑ
-

in coordinate space ^Lj = TIE,i ' ke rn %

⇒ [ [ j.LI/--ihEjkeIe angular momentum operator Ij
→ Pause [ix.Ey] -- - - -

- has closed algebra

[ É? I;] =o
^

⇒ simultaneous eigenstates of ÉZ and out Ij ,
choose Lz

For spherically symmetric potential ÑCIÉI )

⇒ [ II. I;] = 0 Ñ=zÉm + iclrl.li/,...)

⇒ simultaneous eigenstates of É ? Ej and Ñ

④ quantum numbers of these be tm
" t

E
characterive QM stale in 3d

( us. in Id only quantum number n of it → En)
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[± = ↳ ±iÑy defined lapwatrs regarding Ñz

⇒ simultaneous eigenstates Him> with 1--0,1-2,42
,
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and m= -l
,
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,
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21+1 values

⑧ it 14> = EH> ⇒ 14> =/E.e. m>
nicht
rot.in. 14> =/E>



ÉZ 1hm > = lcltyh-2ll.in> l: angular momentum
quantum number

[zll.ms = mh-ll.ms m : magnetic quantum #

[
± Him> =✓lll+Y-m(m till,m±1>
↳ raises mbytl

lowers m by - y il unchanged

Example : Consider 1=2 ^
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Possible states : 12429 12,1 > 12,0> 12,-1 > 12
,
-

°

0- ←
It .

L#É
Expectation value of É

"
: <2.MIL#12,m7--2lz+Yh-2--6h-2DI2--

0 because eigenstate

Expectation value of Iz : <2.mliz12.in> = mt
,
DLz=o

Consider 12,27 : Expectation values of [✗ and Ty :

42,21^1×12,27--12<2,2 / +¥12,2> = 0
Try É. -

= 0

< 2,21%12,22--1-4<2,21 + E-¥:# 2,2>

Ii - ±
,

- -

= 1-4<2,21^1+1^-12,27
42,21 IF 12,2> = ¥ FÑhFIh (2,212.27--4-2

If =h-2
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= 42m Kmhj42m> - (m¥É
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12,27
→ Visualization of angular momentum vector /I 1 → Rt

Lz → 2£

B4 =hi-

-II
Bly =h-
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Vortesungheute:

Shotrehimpulsoperatorundsphiirischsymmetrischepotcnliafg
• Explitile Eigenfunktionen im Ortsraum

• Eigenschaften do Eigenfunktionen

• Sphiirischsymmetrische Potential and radiate Schrodingergleichnng

ExplitikEigenfunktioneyinortsraumdifim.atdurch L
± 14+-1 > = 0 vgl. I 107=0 fin

Id Ho

und Anwinduy von €1k gibt Il,±e-+k>

sphérische Symmetric → Polarkoordiuaten
-

✗ = rsino cosy r = FÉ+z
y = r sin 0 sin 4 4 = arctanlylx)
2- = r cos-0 -0 = arctan (FETZ)



explitite Reclining fiir Iz = ¥ (✗ dy - yo× )
Keltenregel :

2
× .

g-
- Ei % + 8-7%+858-0
= ¥ +¥-8 + :÷É%

y = ¥8 + ¥ % + ¥ :-O

= ¥ - ×÷j%+÷¥go%
⇒ Iz = ¥ ( ✗% - y¥ ) = ¥ % →

wie lmpabop. =É .Abbiy
in Q- Ridtg

Auf gleiche Weise

Ix = § (- sin4 % - coto cos4 %)
Try = ¥ ( cosy Fo - coto sin4¥ )
I±=te±

"
( ±% + i ate%)

E-- -+4 Fokine%-) +É %)
Drehinpnlsoperator hiingt nicht mehr von rab ! vgl. [ Ej , In]=o



⇒ Explititen Eigenfunctionen Sind r unabhéiugig

co-iell.ms#m-iW--TQoeI00-)
a

separation> ansatt , da Ñz nur vonftp.abhiingtB-es-E-bh-aEans

Iz l l
,
m > = mt Il

,
m>

<0,41 it .

⇒ I.% Yemio-iel-mtyito.at

⇒ E Ee Ioan = mt Ian ⇒ §mlh=ei
Wellenfmktionsolleiudeutigsein.dk . §m(4+2+1 = §m 14)

⇒ m ganzzahlig und l ganztahhg fin Bahirdrehiupnls

( halbtahlige l - Werte nur fii Spin / irtinsischen Drehiynb )

B-estE-bh.AE aus

Éhll
,
m> = llli-nlh-21l.ms
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⇐ 1 - OE -coto-do-ts.me?-)Qio-1--lll+Yqio1EinfachnFiillem--l,L+1l,ls--0
coil

⇒ t.fi/4oo+icoto-dy)0-e4o-lTQelel--0Iiep
⇒ ( da - total . e) ④Icq = 0

% I =L @toy ④I ⇒ 0%40-1 ~(sinÑ
-

lscinolt! cost = lcotosinOH✓

⇒ Yello ,4) = const. lsino-fe.im

- . . . Yeh Kugelflaihenfhten : Satz von vollst. Funhtiouay
Eiuheitskugd


