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Hybrid Warner Functions : localized in to direction, and

extended in tifi

Can we extend the logic + get functions exponentially localized
in all 3 directions

AEsi-DriP ergenstates
- Simultaneously dragchalme Pip and Pip

We can only do this of [PXiP, Prjp] =0
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The Berry curratue tells us by how much
the projected position operators fail to commute
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Berry curvature and change of basis

AAu +:Ut

RA
->utur
-[UAutiu ,UAju
-WhigU



We need a different approach to find Warner factors

for HWKs
, diagenalming Prit was a Shortcut tofinding
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Metric for localization
& Nec

GU=WEPWUD-KWLYWP
Numeral minimization -> find U to minimi so

-> /War[U] maximally localized Warner functions

Marzari et al Rev
.
Mod. Phys

Caveatsi Numerical minimization might not carerge.
S

Even if it converges, (War[U*] might not



be exponentially localized
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② Thisprocedure needs to bemodified of

we want(wae[ to transform in( a representative of the splace group

It is nety always the case that a given set of
bands has exponentially localized and synative
Warner factions
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Two main uses for Warner functions (WFs

D Wes reduce dimensionality of the Schrodinger equates
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& The existence or lack thereep of WAS will allow
us to define topological insulators


