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Evolution of superconducting transitions over time
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HOW “strong’” IS a superconauctor

Normalized carrier density (cm)
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Strange Materials: Mott insulator

- Materials that conduct electricity under conventional band theories (CBTS)
out are insulators when measuread

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

Egap=U'22t

- Simplest Mott insulator is the Hubbard model
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Magic angles give interesting phases
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Band Structure of Bilayer Graphene
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Twisting creates a flat band

0=3

- The bilayer system forms tlat bands
at the magic angles

- We should now work In a reduced
B/

- At magic angle DOS peaks at the
F=0

Cao. et. al., (2018)
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Twisting creates a flat band

- The bilayer system forms tlat bands
at the magic angles

- We should now work In a reduced
B/

- At magic angle DOS peaks at the
F=0

Strong Correlations

Cao. et. al., (2018)
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An effective model to explain flat bands

- There is a SU(4) flavor structure for fermions, corresponding to the spin and
valley degrees of freedom in the original problem

- Assume that the hopping term does not mix flavors and Coulomb interaction is
approximated by a Hubbard term

= Z(Czacja + h.c.) + UZ(Z Mia)"

1]

Balents and Xu (2018)
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Conclusions

- 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
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