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Twisted Bilayer graphene experimentally showed a very 
interesting behaviour 

An effective model was proposed to explain it

Goals of this Talk
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Evolution of superconducting transitions over time

Credits: PJRay
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Strange Materials: Mott insulator 

Materials that conduct electricity under conventional band theories (CBTs) 
but are insulators when measured

Energy gap understood as competition between coulomb potential (U) and 
transfer integral of electrons (t) between neighboring atoms (z)

Egap=U-2zt

Simplest Mott insulator is the Hubbard model
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An interesting twist on graphene

Physics Today (2018)



1/6

Team 2Topological Superconductivity in Twisted Multilayer Graphene

Intro Graphene Model Conclusions Citation Evaluation

Magic angles give interesting phases

Cao. et. al., (2018)



1/6

Team 2Topological Superconductivity in Twisted Multilayer Graphene

Intro Graphene Model Conclusions Citation Evaluation

Magic angles give interesting phases

Cao. et. al., (2018)

Twisted Graphene



1/6

Team 2Topological Superconductivity in Twisted Multilayer Graphene

Intro Graphene Model Conclusions Citation Evaluation

Magic angles give interesting phases

Cao. et. al., (2018) Credits: Holger Motzkau

Twisted Graphene Cuprates
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Band Structure of Bilayer Graphene 

Bistritzer & MacDonald (2011)

Twisted angle

Single layer Hamiltonian

Transfer Amplitudes
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Twisting creates a flat band

The bilayer system forms flat bands 
at the magic angles 

We should now work in a reduced 
BZ 

At magic angle DOS peaks at the 
E=0

Cao. et. al., (2018)

Strong Correlations
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Effective model for TBG is proposed that explains recently detected 
superconducting phase 

Model assumes electrons lie in flat bands that interact with one another 
through a repulsive force. 

The material’s ground state is calculated for various electron densities in 
the limit of strong repulsive interactions. 

Model predicts a Mott insulating state showing unconventional 
superconductivity, agreeing experiments

Conclusions
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