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Motivation: Engineering correlations

Moiré superlattices from 2D
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See e.g. Kennes et al. Nature Physics (2021).



Motivation: Engineering correlations+topology

Correlated materials

Twisted bilayer graphene
Flat bands with ;
topology
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e.g., Hubbard model

Goal: find simple analytical models to capture the emerging physics.



Why getting excited about moiré materials?

n(102cm)

Lu et al. (Efetov Nature) (2019)

CS correlated state, SC superconducting state,...



Insulator states in TBG: Outline

@ Single-particle physics

@ Turning on the interaction

@ Exact low energy states

@ Reality check
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I- TBG: Single-particle physics




1- Graphene


















































































































Graphene band structure
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2- TBG: Bistritzer MacDonald (BM) model



Moiré lattice

AA stacking AB stacking
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Moiré Brillouin zone

BZ, BZ, MBZ
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Interlayer hopping
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BM in momentum space
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TBG band structure: effect of 0

WBM = 110meV, wo/wi = 0.8



TBG band structure: effect of 0
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3- TBG: Symmetry and topology



