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Fig. 1. Transport measurement of TDBG device: (a) Optical image of TDBG device with a twist angle of 1.48°% (b) TDBG with a
twist angle 0; (c) schematic of mini Brillouin zone with a twist angle 6; (d) energy band of TDBG at different electric potential en-

ergy U= 0 meV and U = 20 meV; (e) longitudinal resistance Rz, versus carrier concentration n and electric displacement field D

at T=2K.
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Fig. 2. Magnetotransport of resistance at low temperature of 7= 2 K and D = 0: (a) Longitudinal resistance Rz, versus filling

factor v = 4n/ns and vertical magnetic field B, at D = 0; (b) Hall resistance Ry, versus filling factor v = 4n/ns and vertical
magnetic field B, at D = 0; (¢) Landau level (blue) extracted from figure (a) and (b).
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Fig. 3. Magnetotransport under different electric displacement field at low temperature 7 = 2 K: (a) Longitudinal resistance Rgzs
as a function of filling factor p and vertical magnetic field B at D = -0.42 V/nm; (b) Hall resistance R, as a function of filling
factor p and vertical magnetic field B, at D = —0.42 V/nm; (c) Landau level (blue) and Chern insulator (red) extracted from
Fig. 3(a), (b); (d) longitudinal resistance Rz, as a function of filling factor p and vertical magnetic field B at D = 0.5 V/nm;
(e) Hall resistance Ry as a function of filling factor p and vertical magnetic field B at D = 0.5 V/nm; (f) Landau level (blue)
and Chern insulator (red) extracted from Fig. 3(d) and Fig. 3(e); (g) longitudinal resistance Rz, and Hall conductance o4y of (6, 0)

state at vertical magnetic field B; = 8.7 T; (h) longitudinal resistance Rz, and Hall conductance ogy of (4, 1) state at vertical
magnetic field B; = 8.7 T.
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Fig. 4. Temperature and parallel magnetic field induced polarization: (a) Longitudinal resistance Ry, versus filling factor  and

temperature T at B = 0 and D = —0.42 V/nm; (b) longitudinal resistance Rgq versus filling factor p extracted from Fig. 4(a) un-

der a series of specific temperature; (c) longitudinal resistance Rz versus carrier concentration n under a series of specific temper-

ature at D = 0; (d) longitudinal resistance R, as a function of filling factor p and parallel magnetic field B y) at T=02K.
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Isospin polarized Chern insulator state of C' = 4
in twisted double bilayer graphene”
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Abstract

A flat band with nearly zero dispersion can be created by twisting the relative orientation of van der Waals
materials, leading to a series of strongly correlated states, such as unconventional superconductivity, correlated
insulating state, and orbital magnetism. The bandwidth and topological property of electronic band structure in
a twisted double bilayer graphene are tunable by an external displacement field. This system can be an
excellent quantum simulator to study the interplay between topological phase transition and strong electron
correlation. Theoretical calculation shows that the Ca, symmetry in twisted double bilayer graphene (TDBG)
can be broken by an electric displacement field, leading the lowest conduction and valence band near charge
neutrality to obtain a finite Chern number. The topological properties of the band and the symmetry breaking
driven by the strong interaction make it possible to realize and regulate the old insulation state at low magnetic
fields. Hence Chern insulator may emerge from this topological non-trivial flat band under strong electron
interaction. Here, we observe Chern insulator state with Chern number 4 at filling factor » =1 under a small
magnetic field on twisted double bilayer graphene with twist angle 1.48°. Moreover, the longitudinal resistance
shows a peak under a parallel magnetic field and increases with temperature or field rising, which is similar to
the Pomeranchuk effect in 3He. This phenomenon indicates that Chern insulator at y = 1 may originate from

isospin polarization.
Keywords: twisted double bilayer graphene, Chern insulator state, electron correlation
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