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I. INTRODUCTION: twisted bilayer graphene
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CORRELATED INSULATOR BEHAVIOUR SUPERCONDUCTIVITY



I. INTRODUCTION: SC features in TBG
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II. MODELIZATION: 
Continuum and lattice models
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II. MODELIZATION: Continuum model
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R. Bistritzer and A. H. MacDonald, PNAS 108, 12233 (2011)

EMERGENT SYMMETRIES
• 𝐶2𝑇 + 𝑈𝑣(1) : spinless flat bands
• ഥ𝐾, ഥ𝐾′ have the same helicity

𝐶2𝑇



miguel.alvarado@uam.es 611/05/2022

II. MODELIZATION: lattice 6B1V model
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Hoi Chun Po, et al., PRB 99, 195455 (2019)



III. RESULTS: TBG Josephson Junctions
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III. RESULTS: 
TBG Josephson Junctions
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III. RESULTS: ZZ Current at zero phase-bias 
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III. RESULTS: ZZ Current-phase relation
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WARPING + CHIRAL SC + 
FRAGILE TOPOLOGY 
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III. RESULTS: AC Current-phase relation 
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PRESERVED 𝑪𝟐𝑻!
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IV. CONCLUSIONS AND OUTLOOK
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❖ We explore the effects of fragile topology and SC in TBG Josephson Junctions

❖ We described different conditions to obtain 𝝓𝟎-Josephson Junctions in SC-TBG

❖ We connect this phenomenology to the combined effects of fragile topology + chiral
superconductivity + Fermi surface structure

❖ Still working to obtain a simpler analytical picture of the observed effects

Questions?



III. RESULTS: Superconducting phase distribution
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