
 

Orbitalangularmomentum2 1 13 15

Y l ZP etc

Lx Ly L YR 213,212 XP

Mcommutmmute

LYR ZR.lt ZPy XPz1

YlPz 23PxtXl2 Pz3Py

ih YPxtih XPy ihLz

Total angular momentum I 5 1 5 t

Defineangularmomentum by commutation Tx Ty if I

consider The J J Tx'tJy't Ji

15,5 1 11 t Jy't Ji I I Jx l t ITI Jx
JylJy Itsy J IJytJ II 1 1 12 IT
itJyJz it IJy t it JzJy it I Tz

O

J F t simultaneous eigenstateof J and oneof Tx I Ja

SpectrumofJtant Define T J i Ty I Ttt

Note J _It It I J I II J f ItJ

II J1 2 KI IT 5 1 0



Eigenvalues Note 441514 70 fly eigenvalues of 5 0

Write Jyj jLjtDhYj Ilm Mtm j.MERjxo
Simultaneous eigenstates 1kg'm

any additional degeneracy

Facts using II J I

1 j E me j proof 0117 Ijm I LjmlIJ ljm
I Cjhl 5 JI t Ijm

also oE Iljm I L jeju Manti t

jam mej
Za If m j then 5 Ijm o proof IJ Ijm I lj jti mlm D

also if 5 Ijm o then m j

2b If m j then 5Ijm obeys I Iljm m 1 Ibm
JTJ ljmH jljtiHJ.fm

proof J Iljm 1 5 5Ijm jljtDhlIljm
Ja Ibm IJzljm t Ibm using LI J I

mtlIljm t Ibm
M i7hlIljm

3 Same as 2 but for Jt

4 j is integer or half integer
Proof Let JEM Ej Choose

p C I sit jk Mtp E j ti
consider Ijm J Ijm Ijm



Fact 2 Fp St m p j else 7 Ijm ma j
similarly 7gC 2 Sit mtq tj
Subtract p j c 7L

2jtl Values of M jamEtj
5 Assume A 57 0 A is a scalar

If A J Ja is a CSCO then Alkjm ahj1kjm
proof NoteAlkjj ahjlkjj kindep of m

1 m j
Alhjm AJ mlkjj J malkyj

ahjlhjm

Normalization of eigenstates

Start with Ikjj normalized

Define 1kg'mD Ilkjmti gJH Mlm 1

lkjmD p
l

Jlkjmlhjlg.tlMlm 1

Check orthonormality Sky.in h'j'm7 Shh

8jj8mmie.g.Lkjjilkjj D jhCkjjlItIIkjj
II 2T 2222

2 2jg.tl 2J It L

Completeness mlkjmKkjml I


