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• TopicsTopics
– 3d Schrodinger Equation for Hydrogen atom
–
– Separation of variables 
Th ti– Three equations

– Three quantum numbers
W f i– Wave functions

– Quantization of angular momentum (L) 
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• Potential created by Coulomb interactionsPotential created by Coulomb interactions 
between electron (‐e) and proton (+e)

– Symmetric in r
– Choose 
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Azimuthal Equation 

Polar Equation 

Radial Equation 
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Wave function 

Boundary condition

Quantization 

Magnetic quantum number



Polar EquationPolar Equation

Solutions: Associated Legendre Functions
Quantization

Orbital quantum number



Radial EquationRadial Equation

Solutions: associated Laguerre functions
Quantization: 

n  Principal quantum number

l = 0, 1, 2, …(n‐1)



SolutionsSolutions



Symbolic designation of atomic statesSymbolic 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

3 3 3 3dn = 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
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Origin of angular momentum 
quantization

Angular momentum is quantized
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Amount =

Direction =                           determines the direction of L


