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Moiré Superlattices

@ Moire Bands

® Cuprates vs. Magic Angle
vs. Gr Bilayer FQHE

@ \What can we measure?

@ What can we calculate?



Twisted vdW Heterojunctions
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Twisted vdW Heterojunctions
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Fourier X-form of m-band
interlayer hopping amplitude
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Periodic Tunneling Hamiltonian
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energy (eV)
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Moiré Bands in 2D Semiconductor
Heterobilayers

WSe,/MoSe, 6 =0,A(d)

Wu, Lovorn & AHM
PRL (2018)



Moiré Band Potential

Hole
Lattice
Sites

am = a/(2sin(©/2))

Wu, Lovorn & AHM
PRL (2018)



Moiré Hubbard Bands
at 2D Semiconductor Heterojunctions

6 = 1.5°,ay = 12.7 nm WSez/MoSe;
twisted

t ~ 0.4meV heterojunction

Wannier
wavefunction

Wu, Lovorn & AHM [ =3.2nm
PRL (2018)



Tunable Moiré Hubbard Bands
SU(2) Hubbard Model

3.0° 20° @ 1.0°
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Spin Liquid for ap(nm)
® > 3 degrees
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Magic Angle Bilayer Graphene
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® Cuprates vs. Magic Angle
vs. Gr Bilayer FQHE

@ \What can we measure?

@ What can we calculate?



e-Cuprates







Fig. 2 Fractional quantum Hall states in bilayer graphene.(A and C) Inverse compressibility as a
function of filling factor and magnetic field.
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Moiré Superlattices

@ Moire Bands i
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® Cuprates vs. Magic Angle
vs. Gr Bilayer FQHE

@ \What can we measure?

@ What can we calculate?
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Isolated 2DEG response




TUNNEL CONDUCTANCE (arb. units)
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Moiré Superlattices

@ Moire Bands L
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® Cuprates vs. Magic Angle
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@ \What can we measure?

@ What can we calculate?




What can we calculate ?




T.(K)

Phonon-Mediated

Superconductivity
206 = 1.05° tootord
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v' Superconductivity over a range of angles
v T, consistent with experiment
v’ Competition with insulating states?

Fengcheng Wu et al. - PRL



What can we calculate ?




Hartree-Fock for Insulating States

@ :and T4/ T4 = parameters

E(meV) .Inr.ra-la_ver .Inr.er-la)'er Total
Hopping | Hartree | Fock | Hopping | Hartree| Fock
SP 1730 0 -21 3154 0 -143 -1588

SCHF 2140 0 -34 -3539 0 -183 -1616




Gaps without Breaking C,T symmetry
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Berry curvature

Band touching points
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Broken Flavor Symmetries

Energy (meV)

Xie & AHM arXiv:1812.04213
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Magic Angle Bilayer Graphene
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@ MoireBands
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@ \What can we measure?

@ \What can we calculate? oaoo



