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The periodic table 05/06/2005
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The total angular momentum 05/06/2005

7KH�WRWDO�DQJXODU�PRPHQWXP�-�KDV�DQJXODU�PRPHQWXP�FRPPXWDWRUV

The Schrödinger equation 
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This leads to a one dimensional Schrödinger equation

were the set of eigenfunctions depends on l and j: ( ) ,nl j nl jR r E EΦ ∝ =
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Eigenvalues for Jz?
05/06/2005
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Total angular momentum states 05/06/2005

Where the eigenstates of J2 are linear combinations of the 
previously arbitrarily chosen eigenstates of Lz and Sz: 

1 1
2 2

1 1
2 2all all all all all

l s j

l s s

l

nl m m l s nl j m j
n l m l m n l j m

A n l m s m B nl j s m
=− =− =−

Ψ = =∑∑ ∑ ∑ ∑∑∑ ∑

1
2

1
2

j

l s

l s

l
m

j l s m m
m l m

nl j s m nl m s m C
=− =−

= ∑ ∑
j

l s

m
m m l s jC nl m s m nl j s m=

2 2ˆ ( 1)j jJ n l j s m j j nl j s m= +
&

!

ˆ
j nl jE nl j s m E nl j s m=

2 2ˆ ( 1)j jL nl j s m l l n l j s m= +
&

!
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Classification of states in Hydrogen 05/06/2005
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Fine structure of Hydrogen 05/06/2005
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