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S1: ARRHENIUS FITS TO DETERMINE INSULATING GAPS

When our samples show insulating behaviour, they display metal-insulator transition

region that is 1-5 K wide. Below the metal-insulator transition, the temperature-dependent

resistance displays activated behaviour over 1-2 decades in resistance. Arrhenius fits to

extract gap magnitudes are made in this range of temperature. At the lowest temperature,

the temperature dependence is often not exponential, likely due to disorder. Shown in figure

S1 is an example of a typical curve that has the insulating temperature dependence described

above, together with a metallic curve for comparison.

SUPPLEMENTARY FIG. 1: Sample Arrhenius fit from a sample with twist angle of 4.2◦.

S2: QUANTUM CRITICAL TRANSPORT FOR A DIFFERENT TWIST ANGLE

The doping dependent transport properties described in the main text are seen across

multiple samples. Shown in figure S2 are a set of data for a sample with a twist angle of

4.5◦over a doping range from ν = −0.8 to ν = −1.4. A small region of insulating behaviour

is seen near ν = 1, which is flanked on either side by quantum critical points with T-linear

temperature dependence at low temperature. On further doping away from the insulator,

the temperature dependence turns over to T 2 at low temperature with a region of T -linear

behaviour at higher temperature, and finally proceeding towards a saturated value close to

room temperature.
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SUPPLEMENTARY FIG. 2: Quantum critical transport at a twist angle of 4.5◦. a color

plot of resistivity as a function of temperature and doping b line cuts from a showing the

regimes of T 2, T -linear and insulating behaviour as a function of doping.

S3: ANOMALOUS MAGNETOTRANSPORT FOR A 4.2◦TWIST ANGLE

The basic magnetotransport phenomenology described in the main text is reproduced

across samples. Shown in figure S3 are longitudinal and Hall magnetoresistance data from

a sample at a different twist angle from that shown in the main text, over a doping range

from ν = −1.28 (in the metallic phase) to nu = −1.16 (close to the quantum critical point.

The longitudinal magnetoresistance at low field (< 1T ) can be fit by the same ansatz as

used in the main text - ρ(B) =
√
γ + βB2. The coefficient β displays a marked increase

on approaching the quantum critical point as shown in the third panel, corresponding to a

crossover from B2 to B-linear magnetoresistance.

S4: HARTREE-FOCK CALCULATIONS AT HALF-FILLING

Our Hartree-Fock calculations are based on an effective single-band Hubbard model

with on-site interactions with a bandwidth chosen to match DFT calculations of the elec-

tronic structure. At zero displacement field, the system goes from paramagnetic metal to

120◦antiferromagnetic metal with a first order transition at non-zero Uc1, then quickly be-
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SUPPLEMENTARY FIG. 3: Anomalous magnetotransport for 4.2˚ twist sample a

Longitudinal and b Hall magnetoresistance as a function of doping density in the metallic

regime, approaching the quantum critical point. c Fit coefficient β from ρ(B) ∝
√
γ + βB2

shows a marked increase on approaching the quantum critical point near ν = −1.

comes an insulator at a slightly larger Uc2. As the displacement field is applied, the critical

Uc1 to turn on magnetism decreases first and then increases continuously. The Uc2 of the

metal-insulator transition and the size of the energy gap change in the same manner.
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SUPPLEMENTARY FIG. 4: Hartree-Fock calculation of the energy gap size versus

displacement field at a twist angle of 5.09◦. In an intermediate range of interaction strength

U, there is a reentrant metal-insulator-metal transition driven by the displacement field.
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