Ferroelectricity and Superconductivity: Relatives or Antagonists?
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While ferroelectricity in perovskite-type oxides and related materials is a consequence of huge polarizability effects, this is not obvious for superconductors. We show here that wide classes of superconducting compounds are located in the immediate vicinity of ferroelectrics. Enhanced polarizability effects induce here local mode softening and strong, but spatially limited coupling to the lattice whereas in their ferroelectric analogues long wave length instabilities take place. While polaron formation is rarely present in ferroelectrics, it governs the phase diagram of high temperature superconductors and persists in the superconducting phase. 

Implications for the search for new superconductors are outlined and the intimate relations between superconductivity and ferroelectricity discussed. 

