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Can we extend this logic - get fructions exponentially located
in all 3 directions

simultaneasby dragonalize PXP and PXjP

We can only do this of [PriP,PXjP =0
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-> The Berry curvature Mik) tells us by how
much Projected position operators fail to commute
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To generalie: look for NAN periodic untary
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Important properties
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Big pictureof How we find Wommer functions
He Sin Unack) - NoNanitary

Matrix

IWn[U: Unlike

Metire for localiate
N

6(u] : [ (Was (Ul(Waru)- KwarUYIw..u
f

discrete B7 -> numerically minimise G as

a fuctural of 8 - maximally located Warner functions



Marzari et al Rev Mod Phys
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Careats : ① Numerical minummater might not carage,
might not give us something exparentally
located

& If we wat WFs that reject the

synctives of a space groug, we need to

modify this procedure
# is not always the case that a given set of bands
has exponentially localized, synective Warner Functions

& Waner Centers <War/k/War
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-> Warner centers are not gage reverent
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Two main uses for Wannier functions

Q WFS reduce the dimensionality of Schrdinger Eq
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& In provy whether or not exponentially located WFs erst,
we will discover topological insulators


