
Microscopic Models of Mott Insulators 
 
Isotropic (Nonrelativistic) Exchanges 
This lecture explores the microscopic origins of spin interactions in Mott insulators with a 
focus on isotropic exchange mechanisms. After briefly assessing the relevance and energy 
scales of classical dipolar interactions, we review intra-atomic electron–electron interactions, 
including Hubbard repulsion, Hund’s coupling, crystal field splitting, and orbital moments. 
Building on this foundation, we discuss the principal isotropic exchange processes—
Heisenberg, superexchange, and the 90° Goodenough–Kanamori exchange—before extending 
the perspective to multi-orbital systems. The lecture concludes with remarks on 
magnetostriction as a link between spin and lattice degrees of freedom. 
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