
Orbital Angular Momentum



Higher Dimension

• One dimension: 

• Higher dimension 
extention:        



Angular Momentum

Antisymmetric tensor: [xyz]=1, [yxz]= -1, [xxz]=0



Commutation Relation of Angular 
Momentum 

Total Angular momentum:



More Algebra

• Define 



Eigenstates of Angular Momentum

• We can choose                        to find 
eigenstates

• Result:  



Eigenstates of Angular Momentum



Angular Momentum in Spherical Coordinates



Angular Momentum in Spherical Coordinates

Y:   Spherical hamonics



Tables of  Spherical Harmoics

L=0:
(S-wave)

L=1:
(P-wave) 

L=2:
(d-wave) 



Imagine of orbital



Particle in Central potential 


