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The Coulomb Attractive Potential That Binds 
the electron and Nucleus (charge +Ze) into a 

Hydrogenic atom

F V

me

+e

r

-e

2

( ) kZeU r
r

=



3

The Hydrogen Atom In Its Full Quantum Mechanical Glory
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As in case of particle in 3D box, we should use seperation of 
variables (x,y,z ??)  to derive 3 independent differential. eq
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To simplify the situation, choose more  appropriate variables
Cartesian coordinates (x,y,z) 

since we have a "co
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Spherical Polar Coordinate System

dV

2

( sin )
Vol

( )( )
     = r si

ume Element dV

n
dV r d rd dr

drd d
θ φ θ

θ θ φ

=



5

The Hydrogen Atom In Its Full Quantum Mechanical Glory

r 2 2 2
2

2 2 2

2

2 22 2

2

2
22

 for spherical polar coordinates:
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Instead of writing Laplacian  , 
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The Schrodinger Equation in Spherical Polar Coordinates (is bit of a mess!)
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Solving For the Hydrogen Atom: Separation of Variables
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Deconstructing The Schrodinger Equation for Hydrogen
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These 3 "simple" diff. eqn describe the physics of the Hydrogen atom.

All we need to do now is guess the solutions of the diff. equations

Each of them, clearly,
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And Now the Solutions of The S. Eqns for Hydrogen Atom
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