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Separation of Variables 1
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Separation of Variables 2
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First term on left is independent of y, so if y is varied only second 
term can change.
BUT from the right hand side which says sum of two left hand 
terms is constant the value of the second term can not change
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Second term on left is independent of x, so if x is varied only first 
term can change.
BUT from the right hand side which says sum of two left hand 
terms is constant the value of the first term can not change
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Separation of Variables 3
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If Hamiltonian Operator can be separated into those 
variables, the wave function is given as the direct product 
of those variables.  It is always simpler to solve N one 
dimensional problems than one N dimensional problem!



Hydrogen Atom Energy of Electron
The only interaction between 
electron and proton is 
coulombic
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Reduced Mass of electron in 
hydrogen atom
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Spherical Coordinates
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Kinetic Energy Term
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Hydrogen Atom Electron 
Wavefunction
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Solving the Angular Part
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Solving the Angular Part
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Second term only depends on φ so define that this term is 
given by  a constant value
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Solving Angular Part
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WaveFunction ΘΦ
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WaveFunction ΘΦ
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Hydrogen Atom Radial Part
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Hydrogen Atom Radial Part
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Associated Laguerre polynomial
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