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Moiré on the Internet

Roger Penrose Numberphile youtube channel



Moiré in science
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Twisted transition metal dichalcogenides

Bandwidth ≈ exp ( aW / aM ) ≈ exp ( 1 / √aM )
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F. Wu, T. Lovorn, E. Tutuc, and A. H. MacDonald, Physical Review Letters 121, 026402 (2018).



Twisted WSe2 - STM

Flat state

STM topography STM LDOS

Z. Zhang,  et al.  
Nat. Phys. 16, 1093–1096 (2020)



Twisted WSe2 - ARPES

Moiré superpotential
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Gate-tuned transport on tWSe2

Metal-insulator transition
L. Wang, E.-M. Shih, A. Ghiotto, et al. Nat. Mater. 19, 861–866 (2020)



Nature of the insulating state
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Continuous metal-insulator transition

Hubbard picture

A. Ghiotto, E.-M. Shih, et al. Nature 597, 345–349 (2021).



Strange metal phase

T- linear resistivity
B- linear magnetoresistance

T- squared resistivity T- squared resistivity

Fermi liquid



Strange metal phase

C. WARMA, REVIEWS OF MODERN PHYSICS, VOLUME 92, JULY–SEPTEMBER 2020 



Conclusions

- Moderate electronic correlations drive the insulating phase in 
tWSe2

- The insulating phase at half-filling seems to be described 
effectively by a Hubbard model: spin-liquid?

- The metal-insulator transition is continuous in carrier doping and 
displacement field and driven by quantum fluctuations


