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Unconventional SC in TBG Promotion of SC intwisted multilayers
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Motivation

Polarizedphasesin RTG
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Polarizedphasesin BBG
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Superconductivity in RTG Superconductivity in BBG SOCenhanced SC in BBG+W4&
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Quarter-metal (chiral) SC inrhombohedral tetralayer graphene
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T. Han, Z. Lu, Z. Hadjri, et al. Signatures of chiral
superconductivity in rhombohedral graphene
Nature 643, 6541661 (2025)
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Normalized carrier density, n (cm‘z)
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Fermi temperature, T (K)
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Could electronic interactions be the reason behind this kind of
unconventional superconductivity in these graphene stacks?
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Isospin polarized phasesin R4G

Rhombohedral (ABC)
tetralayer graphene

G. ParraMartinez, A. JimenePozo, V. T. Phong, H. Saifruz, D. Kaplan, P. Emanuel, Oreg, P. A. Pantaledn, J. A. Silvauillén,
and F. GuineaBand Renormalization, Quarter Metals, and Chiral Superconductivityin Rhombohedral TetralayerGraphene.
Phys. Rev.Lett. 135, 136503 (2025).
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Rhombohedral (ABC) _ o
tetralayer graphene Mean-field approximation
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Phys. Rev.Lett. 135, 136503 (2025).
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Isospin polarizedphasesin RAG

Rhombohedral (ABC)
tetralayer graphene
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Isospin polarized phasesin R4G

Rhombohedral (ABC) Hartree-Fock phase diagram
tetralayer graphene .
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TheKohn-Luttinger-RPAframework

NEW MECHANISM FOR SUPERCONDUCTIVITY*
W. Kohn

University of California, San Diego, La Jolla, California

Friedel oscillations

and

J. M. Luttinger

Columbia University, New York, New York
(Received 16 August 1965)

We find that |
a weakly interacting system of fermions can- 20 -

not remain normal down to the absolute zero
of temperature, no matter what the form of
the interaction.
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TheKohn-Luttinger-RPAframework

NEW MECHANISM FOR SUPERCONDUCTIVITY* TheKohn-Luttinger (second-order) diagrams
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Thebare Coulomb potential

V(q)
V(r)
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TheKohn-Luttinger-RPAframework

Thescreened Coulomb potential

VSCI" (q)
VSCI'(r)
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TheKohn-Luttinger-RPAframework

1) Electronic bandstructure and eigenfunctions
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TheKohn-Luttinger-RPAframework
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TheKohn-Luttinger-RPAframework

Critical Temperatures of Graphene Superconductors
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TheKohn-Luttinger-RPAframework
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Chiral SC Inquarter-metal RAG
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Chiral SC inquarter-metal R4G
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and F. GuineaBand Renormalization, Quarter Metals, and Chiral Superconductivityin Rhombohedral TetralayerGraphene.
Phys. Rev.Lett. 135, 136503 (2025).
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ScreenedHartree-Fock-RPAprocedure for superconductivity

G. ParraMartinez, A. JimenePozo, V. T. Phong, H. Saifruz, D. Kaplan, P. Emanuel, Oreg, P. A. Pantaledn, J. A. Silvauillén,
and F. GuineaBand Renormalization, Quarter Metals, and Chiral Superconductivityin Rhombohedral TetralayerGraphene.
Phys. Rev.Lett. 135, 136503 (2025).
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Chiral SC inquarter-metal R4G
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2. Non interacting
Hamiltonian
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Chiral SC inquarter-metal R4G
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Chiral SC inquarter-metal R4G
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Thank you for your attention !

Questions and comments are welcome
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uperconauctivity trom electronic interactions and sSprorpit ennancement in bdilayer

andtrilayer graphene
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Charge fluctuations, phonons, and superconductivity in multilayer graphene
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Order parameters in multilayer stacks
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