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d-electron systems exhibit versatile and exciting physical phenomena, which
can be employed to study novel electronic properties in low dimensions.
Perhaps the most well known material is SrTiOs (STO), not only as a building
block of complex oxide heterostructures [1], but also as a high-mobility dO-
electron semiconductor, and a superconductor with the lowest known carrier
density. Using thin-film growth techniques, we have fabricated “delta-doped”
STO structures that confine the superconducting Cooper pairs in 2D without
surface or interface scattering. Crucially these samples simultaneously show
quantum oscillations that demonstrate the presence of 2D electron states [2].
More recently, we have found unconventional spin properties in these
samples, revealed by the robustness of the superconductivity to parallel
magnetic fields [3]. Furthermore, by increasing the mobility, we have
investigated in detail the crossover of the electronic structure from 3D to 2D
[4]. These results can provide an ideal system to investigate quantum phase

transitions into a variety of ground states, and novel superconductivity in the



2D clean limit.
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