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➢ Strong correlation (Mott
physics) better captured
within interaction
models based on effective
Wannier function…
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Stable topological obstruction due to particle-hole symmetry
BM model with and without PH symmetry breaking term

➢ Particle-hole symmetry in the BistritzerMacdonald model
𝑯 = −ⅈℏ𝒗𝒇 𝐜𝐨𝐬
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Interlayer coupling; T(r)=T(r)(W0, W1)

Coupling between AA/BB

Coupling
between AB

➢ Topological energy bands with both 𝑷 and
𝑪𝟐𝒁 𝑻 symmetries, which are gapped from
other bands.
Song et. al., PRB 103, 205412 (2021)

PH symmetric

Wannier description for Bistritzer-Macdonald model
Probability density of Wannier
functions Vs distance

Energy (eV)

W0/W1=0.78; W1=110 meV

Wannier orbitals
in moiré
superlattice

Exponential localization
of Wannier functions

At AA: 3 orbitals
with ‘p+’, ‘p-’, ‘s’ symmetries
At AB/BA: 2 orbitals
with ‘pz’ symmetry

intermediate stacking:
➢ Without the particle-hole symmetry breaking term (𝜽 dependent term in
3 orbitals with ‘s’ symmetry
Dirac Hamiltonians)
➢ Symmetries: (𝑪𝟐 𝑻 (𝟏𝟖𝟎𝟎 𝒓𝒐𝒕𝒂𝒕ⅈ𝒐𝒏 + 𝒕ⅈ𝒎𝒆 𝒓𝒆𝒗𝒆𝒓𝒔𝒂𝒍), 𝑪𝟑 𝟏𝟐𝟎𝟎 𝒓𝒐𝒕𝒂𝒕ⅈ𝒐𝒏 , 𝑴𝒙 (𝒎ⅈ𝒓𝒓𝒐𝒓 𝒔𝒚𝒎𝒎𝒆𝒕𝒓𝒚);
particle-hole symmetry is not imposed for the Wannieization.
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➢ Effective Wannier
representation with 8 moiré
Wannier orbitals per valley
for the Bistritzer-

Energy (eV)

Conclusion

Macdonald model.

➢ Starting point of studying interaction effects in twisted bilayer graphene..
Uαα (meV)

Onsite intra-orbital
density-density
interactions

𝛜 = 𝟏𝟐
BM model, W0/W1=0.78
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