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Two-dimensional superconductivity at LaAlO,/KTaO, interfaces presents a striking puzzle: the transition
temperature depends quasi-linearly on the crystallographic orientation of the interface, rising from
identically zero at the pristine (100) face to roughly 2.2 K at the (111) face. No comparable anisotropy is
seen in the closely related LaAlO,/SrTiO,4 system. What makes KTaO; so sensitive to geometry?

In this talk, 1 will describe a minimal theoretical framework in which three ingredients conspire to
produce the effect. First, the built-in interfacial electric field aligns polar nanoregions whose overdamped
amplitude fluctuations supply a soft, low-energy bosonic glue. Second, cutting the crystal at an angle tilts
the conduction orbitals and rigorously generates a dynamic Rashba electron-boson coupling that grows
with the sine of the tilt angle. Third, the strong atomic spin-orbit coupling of tantalum amplifies this
channel by more than an order of magnitude relative to the lighter titanium in SrTiO,.

Solving the resulting strong-coupling Eliashberg equations, I show that the Coulomb repulsion threshold
combined with intrinsic non-linearity maps the quadratic geometric input into an extended quasi-linear
transition-temperature curve, in quantitative agreement with experiment. The framework also predicts a
mixed-parity gap structure and a sizable oxygen isotope effect as distinguishing experimental
fingerprints.
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