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• 1.37° twisted bilayer graphene

• From low field transport, 

heterostrain of:

• Uniaxial: 0.24 ± 0.02%

• 𝜑uni = 45 ± 4°

• Biaxial: 0.3 ± 0.1%

• At high magnetic fields, we observe 

robustly quantized fractional Chern 

insulators (FCI)

• Some FCIs extend over a very broad 

range of density
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1. Extracting Structural Parameters at Low Magnetic Fields

2. Fractional Chern Insulators at High Magnetic Fields
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Quadratic magnetoresistance at low fields
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Uniaxaial heterostrain breaks 𝐶3 symmetry
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Uniaxaial heterostrain breaks 𝐶3 symmetry
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• Uniaxial heterostrain splits degeneracy of van 

Hove singularities

• Open orbits over a range of density: 𝜌𝑥𝑥 ∝ 𝐵2

• Expect highly anisotropic transport

• Can we fit the amount of strain and strain 

direction?
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Hofstadter up to 14 T

Finney, Sharpe, et al. PNAS (2022)
Wang, Finney, Sharpe, et al. PNAS (2023)
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Hofstadter up to 28 T
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8/3 fractional Chern insulator

Finney, Sharpe, et al. arXiv:2503.12819

Rxy = (1 ± 0.01) 3h/8e2

Rxy = + (1 ± 0.01) 3h/8e2

4 2 0 2 4
n/ns

0

5

10

15

20

25

M
ag

ne
tic

 Fi
el

d 
(T

)

102 103 104

xx ( )

0

1/10

1/6
1/5

1/4

1/3

2/5

1/2

3/5

/
0

14



8/3 fractional Chern insulator

Finney, Sharpe, et al. arXiv:2503.12819

Rxy = (1 ± 0.01) 3h/8e2

Rxy = + (1 ± 0.01) 3h/8e2

4 2 0 2 4
n/ns

0

5

10

15

20

25

M
ag

ne
tic

 Fi
el

d 
(T

)

102 103 104

xx ( )

0

1/10

1/6
1/5

1/4

1/3

2/5

1/2

3/5

/
0

Rxy = (1 ± 0.01) 3h/8e2

Rxy = + (1 ± 0.01) 3h/8e2

4 2 0 2 4
n/ns

0

5

10

15

20

25

M
ag

ne
tic

 Fi
el

d 
(T

)

102 103 104

xx ( )

0

1/10

1/6
1/5

1/4

1/3

2/5

1/2

3/5

/
0

14



Line cuts near Φ/Φ0 = 2/5
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Line cuts near Φ/Φ0 = 2/5
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Line cuts near Φ/Φ0 = 2/5
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Line cuts near Φ/Φ0 = 2/5
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Line cuts near Φ/Φ0 = 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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Landau levels and disorder
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Landau levels and disorder
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Landau levels and disorder
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Landau levels and disorder

Metallic state:

• Finite 𝑅𝑥𝑥 and unquantized 𝑅𝑥𝑦

Incompressible FQH Liquid:

• At rational filling

• Zero 𝑅𝑥𝑥 and quantized 𝑅𝑥𝑦

• Very sensitive to disorder

Charge ordered state:

• Wigner crystal, stripes, bubbles

• Reentrant quantum Hall
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Reentrant quantum Hall

Finney, Sharpe, et al. arXiv:2503.12819
Tešanović, et al. PRB (1989)
Kumar, et al. Phys. Rev. Lett. (2010)
Shingla, et al. Nat. Phys (2023)
See also: Lu, et al. Nature (2024)
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Summary
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• 1.37° TBG, 𝜀uni = 0.24 ± 0.02%, 𝜀bi = 0.3 ± 0.1%
• FCIs at high fields, including 8/3 state in 𝐶 = 2 and 3 bands

• Quantized over roughly 0.5 n/ns!

• Likely not due to disorder

• More robust than nearnby integers

• Fractional partial Hall crystal?
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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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QGT
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