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The complete normalized energy eigenfunctions for the hydrogenic atoms  

  

 

 

𝑃𝑙
𝑚𝑙  Legendre function of degree 𝑙 and order 𝑚𝑙 is defined as, 

 

For the case 𝑚𝑙 = 0 

 

 

 

 

 

 

 



For the case 𝑚𝑙 ≠ 0 

 

 

 

The First Few Spherical Harmonics 𝑌𝑙𝑚𝑙
(𝜃, 𝜙) 

 



 

 

Quantum Number Symbol Possible Values 

Principal Quantum Number 𝑛 1, 2, 3, … 

Orbital or Angular Quantum 

Number 
𝑙 0,1, 2, 3, … , (𝑛 − 1) 

Magnetic Quantum Number 𝑚𝑙 −𝑙, … ,0,1,… , 𝑙 
Spin Quantum Number 𝑚𝑠 ±

1

2
 

These four quantum numbers are used to describe the probable location of an electron in 

an atom. 

 

 


