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Substantial effort has gone into the possible roles of stripes in the superconductivity and other properties. One consequence of phase separation that has, however, been neglected, is the interfaces that must occur between the two structures. In our work on other systems that exhibit nanoscale heterogeneity we have discovered that the interfaces are focal points for the epitaxial stress that, most importantly, interact strongly with defects. Calculations have been performed on La2–xDxCuO4 containing Bianconi-Oyanagi-Saini LTT-LTO-type stripes to obtain the energy landscapes for polarons. Interaction energies between the polarons and the interfaces are typically of the order of one hundred meV, which causes the polarons to organize geometrically. We have also been exploring the interaction of phonons with and their creation by internal interfaces, identifying novel vibrational modes. Finally, we have recently found an exceptionally large dynamical charge transfer excitation analogous to those in cuprates in mixed valence UO2+x, involving the interconversion of the ionic U(IV) and the covalent U(VI)-oxo moiety that is typical of molecular complexes but whose highly oblate geometry is incompatible with the fluorite structure. Calculations and O K edge XAS measurements indicate that it is stabilized electronically by a radical rehybridization of the electronic states extending throughout the crystal. Its dynamical character may provide a means for lowering the strain energy. By implication, dynamic charge transfer in cuprates may also involve unobserved excitations with larger than expected lattice distortions.
