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Moiré Hamiltonian
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Moiré Hamiltonian

Hamiltonian

Moiré
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Layer Pseudospin SKyrmions

Hamiltonian:
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Bloch Theorem & Plane-Wave Expansion

e Bloch Theorem

iK-r

Wnk(r)=e Unk(r)

Unk(r + R) = upk(r)

In tMoTe,, the wave function

is @ 2-component spinor at

* Plane Wave Expansion
each k.

1 G-
Unk(r) — ﬁgclfg_i_G eiG r

* Matrix Eigenvalue Problem
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Kane-Mele Model
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* In “local stacking” approximation, V = 8 meV,y = —89.6°, w = —8.5 meV for tMoTe2.

* Kane-Mele model (Haldane Model in one valley; valley < spin)
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Quantum Geometry

Overlap expansion:

Berry Connection
Berry Curvature

Quantum Metric

Quantum Geometry Tensor:
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Quantum Geometry

Aas(k) = (O, k| Ok, ui) — Aa(k)As(k)

Ok, ure| (I — Pr)| Ok, ue)

(
(

= Gap(K) + 5 €as O

[ is the identity matrix and Py, is the projector | wy Wuy, |.
The tensor A is the projection of [ — Py, onto the subspace spanned by {] O, Uk ), | ﬁkyuk)}

The projector] — Py is semipositive definite, so is the tensor A

TrA = 0 and detA > 0

TR = Teg and deth = =2+ detg 3 T, 2 0,detg = %

Because gy is a 2 X 2 matrix, (Trgy)? = 4det g, 2 Trgy =| 2, | [Trace Inequality]



Wilson Loop

* Wilson loop:
N
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[', 1s the interior enclosed by the loop L formed
by k; forj=1,..,N+ 1, and ok = ki.,— k.



Berry Curvature
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(uk—p/2|uk—+—p/2>
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Quantum Metric
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Topological Moire Bands and Magic Angle
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Wannier States

Wannier states:

* Use layer polarization to disentangle hybridization:
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Hopping parameters

Wannier states:

1 (R.a) (r) =

* Hopping amplitudes:
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Three Wannier States
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