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Whatis specific to 3D?
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Surface states Anomalies
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/.ero magnetic field, periodic boundary conditions
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/.ero magnetic field, open boundary conditions
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/.ero magnetic field, open boundary conditions
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Fermi arcs are Oth pseudo Landau Levels

Insulator

AGG, J. Venderbos, A. Vishwanath, R. Ilan PRX (2016)



Fermi arcs are Oth pseudo Landau Levels
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Fermi arcs are Oth pseudo Landau Levels
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Finite magnetic field
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Finite magnetic field, periodic boundary conditions




Finite magnetic field, open boundary conditions
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Finite magnetic field, periodic boundary conditions

Position momentum locking
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Bulk magnetic and pseudo magnetic fields
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Resembles: N. Bovenzi, et. al. NJP (2018)!



Modulated optical lattices Strain

space dependent node separation
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Strained acoustic crystals
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Light induced strain

Diffraction pattern
Magnetic lens
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Chiral anomaly
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Covariantanomaly: the Fermi surface contribution
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= enhancement of magneto-conductivity

D. T. Son, B. Spivak PRB (2013)
Many experiments (Ong, Hasan, Felser...)



Covariantanomaly: the Fermi surface contribution
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OuJt = (E-B+ E;5-B5)
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= enhancement of magneto-conductivity
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= strained induced enhancement of conductivity /A\
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Covariantanomaly: the Fermi surface contribution
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(E-Bs + E5-B) Fermi surface  Bardeen Polynomials
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= enhancement of magneto-conductivity
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Consistent anomaly: Fermi surface + bottom of the band
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Consistent vs covariant pictures

Covariantanomaly Consistent anomaly

Defining 5? Fermi arcs?
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The missing 1/3
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Fermi surface contribution = 3 Total band contribution






1) Choose a pseudo-field profile
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1) Choose a pseudo-field profile

with well defined low energy chirality
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1) Choose a pseudo-field profile

with well defined low energy chirality

2) Calculate the Fermi surface contribution
Count charge transversing Fermi surface

3) Calculate full band contribution
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Corrections to the field theory



Length scales matter
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Lattice scales matter: a question for field theorists
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Lattice scales matter: a question for field theorists
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From lattce to field theory

Topological insulator
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