Sonderforschungsbereich 1277

QR Emergent Relativistic Effects in Condensed Matter - Cp\\

From Fundamental Aspects to Electronic Functionality 1

SFB — Colloquium

Speaker: Dr. Artem Denisov
ETH Zurich, Switzerland

Date: Tuesday, 15.09.2026, 14:15, H34
Topic: Monolithic hybrid devices in graphene bilayers

Abstract:

Few-layer graphene-based van der Waals heterostructures are an
emerging platform hosting a variety of gate-tunable quantum phases,
including unconventional superconducting and insulating states. We report
recent progress in realizing reconfigurable quantum-dot devices in both
Bernal-stacked bilayer graphene and magic-angle twisted bilayer graphene
(MATBLG). Exceptionally high-quality quantum dots in Bernal bilayer
graphene enable record-long relaxation times and provide access to a
robust valley degree of freedom as an alternative to the conventional spin-
qubit paradigm. In reconfigurable MATBLG quantum-dot devices, Coulomb
blockade enables us to probe the competition between strong electron—
electron repulsion and unconventional pairing at the single-electron level.
These measurements reveal a nodeless superconducting order parameter,
contrasting with conclusions drawn from previous bulk tunneling and
superfluid-stiffness experiments.
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