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Abstract

Hydrostatic pressure offers a clean and reversible route to dynamically tune the magic-angle condition in twisted bilayer
graphene (TBG) by modifying interlayer coupling and the bandwidth of moiré flat bands. Here we develop a diamond-
anvil-cell-based multi-terminal quantum-transport platform, enabled by post-fabrication transfer and a custom
transferable-electrode scheme, and use it to investigate pressure-controlled correlated and topological states in
graphene moiré systems. As a benchmark, measurements on graphene/hBN superlattices reveal pressure-enhanced
moiré potentials and the opening of higher-order Dirac gaps, in good agreement with first-principles structural relaxation
and large-scale tight-binding calculations!'l. Applying this approach to TBG across different twist angles allows us to

map a pressure—angle phase diagram of correlated insulators and establish a pressure-dependent magic-angle relation.
In a 1.9° device, correlated insulating states emerge at integer fillings and are strongest near 7.7 GPa, consistent with
maximal band flattening. In the same pressure window, transport near v = -2 shows an enhanced superconducting
dome with Tso% up to ~6 K and a Berezinskii—Kosterlitz—Thouless transition temperature of ~3 K. We further observe
pressure-induced signatures of zero-field Chern insulating states at v = 1 and 2, with large hysteretic anomalous Hall

signals, Curie temperatures around 6 K, and anomalous Hall resistances reaching ~20 kQ and ~10 kQ, respectively,

suggesting pressure-driven spontaneous breaking of C2;T symmetry. These results demonstrate that high pressure is a
powerful control knob for engineering flat bands, strong correlations, and non-trivial topology in moiré graphene.
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Our work on pressure-tuned moiré superlattices. This figure is partially adapted from Ref. [2].
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