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Cuprate superconductivity emerges in the copper oxide plane by doping the charge reservoir

layers, while the undoped copper oxide is well known as a Mott insulator. How the carriers

are transferred from the doped charge reservoir layers into the intact CuO2 planes remains to

be elucidated. In 2012 we discovered the interface-enhanced superconductivity in single

unit-cell FeSe/SrTiO3 system and also pointed out that the high transition temperature of the

layered cuprates may very likely result from a single unit cell of the material. Meanwhile, in

order to unravel the underlying physics in cuprate superconductors, it is highly tempting to

investigate directly the copper oxide plane in experiment.

Among all cuprate compounds infinite-layer cuprates have the simplest crystal structure and

also can be prepared with a CuO2-terminated surface. For such purposes, we have

successfully prepared high quality of Sr1-xLnxCuO2 (Ln = La, Nd, Eu) infinite-layer films

with controlled electron (by trivalent lanthanide) and hole (by apical oxygen) carriers via

oxide molecular-beam epitaxy. The real space visualization of the copper oxide plane upon

doping reveals a systematic shift in the Fermi level, while the fundamental Mott-Hubbard

band structure remains unchanged. Transport measurements reveal the two-dimensional

nature of superconductivity in Sr1-xLnxCuO2 films. The enhancement in superconducting

transition temperature may benefit from a combined density of states from both electronlike

and holelike pockets of the films. The results set the stage for further advancements in our

understanding of cuprate superconductivity.
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