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Abstract:

Coupling between electrons and phonons can play a major role in defining novel phases in
condensed matter physics. In the weak coupling regime, it is well understood that these
interactions are essential for the formation of electron pairs that enable conventional
superconductivity. However, beyond the weak coupling regime, the consequences of electron-
phonon interactions in the many-body theory remain ambiguous. Here we investigate strong
electron-phonon coupling in the bismuthate superconductor compound BaixKiBiOs;. In the
insulating parent compound, phonons dress the charges to form a lattice of frozen polarons. By
doping with holes, the long-range ordering of the polarons becomes disrupted, and eventually,
superconductivity emerges. We have tracked both the evolution of the electronic structure and the
electron-phonon coupling as a function of doping using angle-resolved photoemission and
resonant inelastic X-ray scattering. The results indicate that while the electron-phonon coupling
strength is virtually constant, a remnant of the parent compound electronic phase correlation
persists above the superconducting phase and showing pseudogap behavior. These results
present a challenge to existing theories and give a new perspective in the role of the parent
compound interaction in defining the superconductor state.



