
Bose-Hubbard ModelPHYS 814: Advanced Quantum Mechanics

From Bloch to 
Maximally Localized Wannier Functions

 Bloch functions depend on crystal momentum and describe particle which is spread out over the whole 
lattice → an alternative basis is provided by maximally localized Wannier functions 
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not uniquely defined

for each band there exists only one real maximally localized Wannier
function which is either symmetric or antisymmetric about x=0 or x=a/2  
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