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● narrow band enhances interactions both for periodic and 
quasiperiodic structures

● only in the quasiperiodic case, for the critical phase regime, 
the ordered phase extends down to infinitesimal 
interactions

● critical phase unstable to a quasi-factal ordered state with 
infinitely many contributing wave vectors

● What about quasiperiodicity in interacting 2D moiré 
systems?

– Not showing up in tBLG at low angles? Lattice relaxation? 
– Effects in quasicrystals (large angles)?  
– Effects in tTLG with                    ?

          Thank you all for your attention

ArXiv:2408.02176;   Li et al., Nature 625, 494 (2024)

Uri et al., Nature 620, 762 (2023)

Nat. Phys.  20, 1933–1940 (2024)
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DoS at the flatband IPR-k scalling

Momentum space delocalization 
in the flatband!

Outside flatband: usual behaviour

tBLG belongs to the class of “magic angle semimetals”
Fu, König, Wilson, Chou & Pixley npj Quantum Mater. 5, 71 (2020)

Sub-ballistic behavior: flatband VS the restSub-ballistic behavior: flatband VS the rest



  

Sub-balisttic transport at the 
flatband for QuasiP. system

In agreement with IPR-k scalling

Increased interlayer 
coupling

Sub-ballistic behavior and Landauer transportSub-ballistic behavior and Landauer transport

Period QuasiP
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RG theory of localization through periodic RG theory of localization through periodic 
approximantsapproximants

➢ At fixed energy, the contours of E(φ,κ) flow to 
effective single-band models corresponding to:

➢ Extended fixed-point: only renormalized hopping 
survives yielding a tR cos(κ) contribution;

➢ Localized fixed-point: only renormalized potential 
survives yielding a VR cos(φ) contribution;

➢ Critical fixed-point: both renormalized hoppings 
and potential survive at any scale.

......

L

extended critical localized

L→∞
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More generic models
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Critical phase: Quasi-fractal CDWCritical phase: Quasi-fractal CDW

IPRκ 
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Relevance of short range interactions from Relevance of short range interactions from 
generalized Chalker scalinggeneralized Chalker scaling

Miguel Gonçalves et al., Phys. Rev. B 109, 014211 (2024)

-            dominates at low energies
- Collapse for different sizes and energies

- Interaction scaling dimension:

- Aubry-André
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