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Recently, it has been observed that superconducting and interaction-driven quantum anomalous Hall states can appear

simultaneously in gate-defined Josephson junctions in twisted bilayer graphene [1]. The interaction-driven state serves as the

weak link in the superconductor/correlated state/superconductor Josephson junction. In this talk, we will discuss how the

interaction-driven valley polarization is essential for the Josephson diode effect observed in experiments [2]. Moreover, many of

the superconducting properties of moirésuperconductors with ultra-flat bands deviate greatly from conventional BCS theory

predictions [3]. In the second half of the talk, I would like to present a Ginzburg-Landau theory derived from a microscopic flat

band Hamiltonian, which incorporates the quantum metric effects of moiré flat band superconductors [4,5,6]. The theory

explains how the length scale defined by quantum metric, which we call the quantum metric length, is critically important in

determining the properties of moiréflat band superconductors.
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