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The Hydrogen Atom In Its Full Quantum Mechanical Glory
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Spherical Polar Coordinate System
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The Schrodinger Equation in Spherical Polar Coordinates (is bit of a mess!)
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For them to be equal for a  LHS = const = RHS 
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Deconstructing The Schrodinger Equation for Hydrogen
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And Now the Solutions of The S. Eqns for Hydrogen Atom
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Radial Differential Equations and Its Solutions
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The Hydrogen Wavefunction:  ψ(r,θ,φ) and  Ψ(r,θ,φ,t)
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Radial Wave Functions For n=1,2,3
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Symbolic Notation of Atomic States in Hydrogen
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Note that: 

•n =1 is a non-degenerate system 

•n>1 are all degenerate in l and ml.

All states have same energy

But different angular configuration
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Energy States, Degeneracy & Transitions 
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Interpreting Orbital Quantum Number (l)
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Magnetic Quantum 
Number ml

Z

Arbitararily picking Z axis as a reference

In Hydrogen atom,  L can not have precise measurable value

L vector spins around Z axis (precesses).
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Electron “sweeps”

Conical paths of different ϑ: 
Cos ϑ = LZ/L  

On average, the angular momentum 

Component in x and y cancel out 
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Where is it likely to be  ? Radial Probability Densities
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Most Probable & Average  Distance of Electron from Nucleus
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Asnwer is in the form of the radial Prob. Density: Not symmetric
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Radial Probability Distribution P(r)= r2R(r)

Because P(r)=r2R(r) 

No matter what R(r) is for some n 
The prob. Of finding electron

inside nucleus =0


