
Schrödinger Equation for the hydrogen atom
Potential for hydrogen atom:
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Radial equation for central force field
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L2 is a constant of motion 
in a central force field.



Reduction of radial equation
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Boundary conditions of u(r)

 
0)u( 

r as 
r
1 asfast  asleast at  0R know also  wepossible, be ion tonormalizat For the

0.u(0) have  werR,u since Also,

1 dr|u| 

Rr uWith 

 1 drr|R|

:R(r) ofcondition  ionNormalizat

2

0

22

0

=∞∴

∞→→

==

=∴

=

=

∫

∫

∞

∞

In summary:

 
0)u(
0u(0)
=∞
=



Simplification of differential equation
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Asymptotic properties
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Extraction of asymptotic properties
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Termination of series
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Quantization of 
energy level



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

1+3+5=90(s), 1(p), 2(d)     3

1+3=40(s), 1(p)2
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So we now have three quantum numbers, n,   , and m to label the orbital of 
an atom. 
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In general, the degeneracy of principal quantum number n is:

degeneracy = 1 + 3 + 5 + ...+ [2(n-1) )1]

= n2


