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Outline

  Graphene:  Dirac point at B=0

•      Various types of criticality

  Point-like scatterers: 

•      „Unfolded“ scattering theory

  Dirac point at finite B:

•       Quantum Hall criticality & localization

  Point-like scatterers in strong B: 

•      „Level condensation“: ballistic transport



Clean graphene: band structure



... or resonant scatterers (strong impurities, vacancies)?







For review see Evers & Mirlin, RMP‘08



Anderson delocalization in graphene

Field-theory

on-site



„Unfolded“ scattering theory



Setup



Point-like impurities



Methodology



Unfolding to impurity space



Unfolding to impurity space



Scalar impurities 



Resonant scalar impurities

DIII symmetry class



Scalar impurities: Same sign



Scalar impurities: Random sign



Vacancies and adatoms





Vacancies: formalism



A-vacancies: conductance vs L

BDI: beta-function is zero  conductance saturates

BDI symmetry class



A + B vacancies



A + B vacancies: scaling



Adatoms: Same sign



Adatoms: Random sign



Results for B=0



Graphene in magnetic field



Anomalous QHE in graphene



Anomalous QHE in graphene



Anomalous QHE in graphene



Finite B: Scalar impurities



Finite B: Scalar impurities



Finite B: Scalar impurities



Finite B: Scalar impurities



Finite B: Adatoms



Finite B: Adatoms



Finite B: Adatoms



Finite B: Adatoms



Summary

  Graphene:  Dirac point at B=0

•      Various types of criticality

  Point-like scatterers: 

•      „Unfolded“ scattering theory

  Dirac point at finite B:

•       Quantum Hall criticality & localization

  Point-like scatterers in strong B: 

•      „Level condensation“: ballistic transport
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