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Seeing Stacking Orders in Crystalline Multilayer Graphene

Infrared contrast by
InGaAs camera
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Gate-Tunable Flat Bands in Crystalline Rhombohedral Graphene
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Gate-Tunable Quantum Geometry/Berry Curvature

(‘Magnetic field’ in k-space)
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Spontaneous Valley Symmetry Breaking: Correlation Helps Topology

Berry curvature
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Gate-Tunable Flat Bands and Berry Curvatures
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Superconductivity in Electron-Doped 4-6L RG
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Magnetic Field Dependence 5L Device: T, = 180mK, B, ~0.34 T
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Magnetic Hysteresis and Fluctuations
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Anomalous Hall and Hysteresis Above T,
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Direct Imaging of Magnetism and Domains in SC State

Direct detection of magnetic_field from the SC state
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https://arxiv.org/abs/2605.13303

Spin- and valley-polarized superconductivity?!

Implications:

K 1
- | 1. Spin triplet
K T ‘ ’ ' ’ ' ’ 2. Finite momentum pairing

Chiral superconductor (time-

reversal-symmetry breaking at
Valley polarized quarter-metal the orbital level)

Chiral molecules Chiral superconductor
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Chiral Superconductivity in Rhombohedral Graphene

Kallin, Catherine, and John Berlinsky. "Chiral
superconductors." Reports on Progress in Physics 79.5
(2016): 054502.

Spontaneous time-reversal-symmetry broken
at the orbital level (finite angular momentum)

To be explored:
1. Is it topological? p,+ip,?

2. Pairing mechanism?




Theory Developments Suggest Topological SC
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Superconductivities in TMD-Proximitized R3G
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Enhanced SC by In-Plane Magnetlc Field
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Possible Explanation
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Superconductivity in Hole-Doped Bare R5G

Bare R5G
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Enhanced SC3 by B ~ mT
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5L RG/hBN Moiré Superlattice y
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FQAHE and Chiral SC in the Same Rhombohedral Graphene'
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(Fractional) Quantum Hall Effect Superconductivity

Conventional

Requires high B Perfect diamagnetic
Un-Conventional In Crystalline graphene
At zero B Magnetic

Intertwined correlation, topology and magnetism
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