Fluctuating loop currents as a mechanism for superconductivity in Kagome metal

The pairing symmetry and underlying mechanism for superconducting state of AV3Sbs
(A=K, Rb, Cs) kagome metal has been a topic of intense investigation. We demonstrate that
soft fluctuations of translation symmetry-breaking loop currents provide a mechanism for
unconventional superconductivity in kagome metals. Focusing on the rich multi-orbital
character of these systems, we show that loop currents involving both vanadium and
antimony orbitals generate low-energy collective modes that couple efficiently to electrons
near the Fermi surface and mediate attractive interactions in distinct unconventional pairing
channels. While loop-current fluctuations confined to vanadium orbitals favor chiral d+id
superconductivity, which spontaneously breaks time-reversal symmetry, the inclusion of
antimony orbitals stabilizes an s+- state. We argue that these two states may be realized
experimentally as pressure increases and the antimony-dominated Fermi surface sheet
undergoes a Lifshitz transition. We also extend this analyses to fluctuating bond-order as well
as loop-current and examine the resulting superconducting instabilities. In contrast to the loop
current fluctuations, the charge bond-order fluctuations favor s++ state. Recent experimental
works have highlighted the presence of s-wave pairing with two distinct gaps, one isotropic
and one anisotropic. We discuss how this scenario may be compatible with either s+- or s++
pairing, with an isotropic gap on the pocket dominated by in-plane Sb, but a highly
anisotropic gap on V-dominated bands.
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