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This lecture is devoted to the building of the isolated magnetic moment at the 

atomic scale. The magnetic moment is equivalent to a current loop, which allows us 

to describe quantum mechanically the magnetic moment resulting from one orbiting 

electron as a combination of orbital and spin angular momenta. The Hund's rules are 

then recalled that permit to determine the multi-electron magnetic moments of one 

atom, resulting from Coulomb energy minimization, Pauli exclusion principle and 

spin-orbit coupling. The spin-orbit interaction and its consequences are detailed. 

Finally, the temperature anf field-dependent behavior of an assembly of non-

interactiong magnetic moments is decribed. 

  

Lecture topics: 

 

1. Formation of a magnetic moment at the atomic scale 

2. Hund's rules 

3. Spin-orbit interactions in atoms 

4. Diamagnetism and paramagnetism of local moments without interactions 
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