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1.37° twisted bilayer graphene

From low field transport,
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At high magnetic fields, we observe
robustly quantized fractional Chern
insulators (FCI)

Some FCls extend over a very broad
range of density
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2. Fractional Chern Insulators at High Magnetic Fields
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Bandstructure engineering with moires
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Bandstructure engineering with moires
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Bandstructure engineering with moires

Decrease twist
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Bandstructure engineering with moires
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Bandstructure engineering with moires

Decrease twist

3.0° - 1.1°

Experimental realization
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Just above the magic angle
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Just above the magic angle

*assuming no strain
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Just above the magic angle
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Quadratic magnetoresistance at low fields
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Quadratic magnetoresistance at low fields
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Uniaxaial heterostrain breaks C5; symmetry
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Uniaxaial heterostrain breaks C5; symmetry

Uniaxial heterostrain splits degeneracy of van
Hove singularities

Open orbits over a range of density: p,, « B?
Expect highly anisotropic transport

Can we fit the amount of strain and strain
direction?
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Fitting strain via Lifshitz transitions
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Fitting strain via Lifshitz transitions
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Hall resistance at high fields
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Hall resistance at high fields
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8/3 fractional Chern insulator
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8/3 fractional Chern insulator
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Line cuts near /&, = 2/5
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Line cuts near /&, = 2/5
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Line cuts near /&, = 2/5
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Line cuts near /&, = 2/5
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Line cuts near /&, = 2/5
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Where in the spectrum is this state?
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Where in the spectrum is this state?
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Where in the spectrum is this state?
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Where in the spectrum is this state?
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Landau levels and disorder
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Landau levels and disorder

Energy

Extended
Localized

Density of States

Metallic state:

* Finite R, and unquantized R,,

Incompressible FQH Liquid:
« At rational filling

* Zero R, and quantized R,
 Very sensitive to disorder

Charge ordered state:
« Wigner crystal, stripes, bubbles
« Reentrant quantum Hall
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Reentrant quantum Hall
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Reentrant quantum Hall
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Reentrant quantum Hall
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Hofstadter spectrum with strain
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Other fractions
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All contact pairs
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