
Normalization conditions for 3D wave function
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The hydrogen atom I (Text 8.2)
The central potential for hydrogen atom is the Coulomb potential: 
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The energy spectrum I (Text 8.2)

Asymptotic behaviors:
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The energy spectrum II (Text 8.3)
Asymptotic behaviors:
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The energy spectrum III (Text 8.3)
Series solution:
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The energy spectrum IV (Text 8.3)
Termination of series ⇒ Quantization of energy level  (compare with the case of simple 
harmonic potential):
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The energy spectrum VI (Text 8.3)

1+3+5+7 =160(s), 1(p), 2(d),3(f)4

1+3+5=90(s), 1(p), 2(d)     3
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So we now have three quantum numbers, n,   , and m to label the orbital of an atom.  l

l
Actual degeneracy 
is double of this 
value!


