
Announcements 

• Homework #2 will be handed out on Tuesday 
(21st) and due Monday noon (27th) 

• Schedule a review time before the first exam 
on 28th 



PH102: Interactive Lecture 4 

• Topics 

– Quantization of angular momentum (L)  

– Normalization 

– Electron whereabouts 

 



Hydrogen atom 

• Potential created by Coulomb interactions 
between electron (-e) and proton (+e) 
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Schrodinger Equation: Hydrogen Atom 

Hamiltonian (H) = T (kinetic) + U (Potential) 
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Schrodinger Equation 

Azimuthal Equation  

Polar Equation  

Radial Equation  



Hydrogen atom Solutions 



Wave functions 





Symbolic designation of atomic states 

s 

l = 0 

p 

l =1 

d  

l =2 

f 

 l =3 

g  

l = 4 

h  

l =5 

n = 1 1s 

n = 2 2s 2p 

n = 3 3s 3p 3d 

n = 4 4s 4p 4d 4f 

n = 5 5s 5p 5d 5f 5g 

n = 6 6s 6p 6d 6f 6g 6h 



Origin of angular momentum 
quantization 
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Origin of angular momentum 
quantization 

Angular momentum is quantized 



Angular Momentum (L) 

Amount = 

Direction = 



Angular Momentum (L) 

Amount = 

Direction =                           determines the direction of L 



Lz and Uncertainty principle 
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Normalization 

 



 



Normalization 



Angular Probability Density 
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Normalization 

 



Normalization 



R(r)   vs.  r2 R2(r) 



R(r)   vs.  r2 R2(r) 



P(r) = r2 R2(r) 



Most probable vs. expectation value 

Expectation Value r   

Most probable r Value  



P(r) ~ r2 R2(r) 



P(r) ~ r2 R2(r) 



Expected value 



Probability Density 



Probability Density 



1s v. 2s vs. 3s 






