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Abstract

Two-dimensional materials has gained great attentions for implications in nanoelectronics and photonics.
The optical and electronic properties of two-dimensional materials supported on copper-based
superconductors is presented. Notably, when monolayer-WSe. is placed on Lai.ssSro.1sCuQa
(WSe2/LSCO), it exhibits a distinctive band structure that sets it apart from monolayer-WSe. supported
on other substrates. Through the application of high-resolution spectroscopic ellipsometry and density
functional theory calculations, we have determined that this unique electronic structure can be attributed
to the formation of an interfacial small polaron at the WSe»/LSCO interface. This formation is driven by
charge transfer between the CuO. plane of the cuprate superconductor and the WSe: layer. In addition,
we present an efficient high-throughput screening high-k dielectrics from a large materials database, of
which 2D Sh,S,0,, two Bi,O5 phases, As,S,04, Sh,0;, and Te,H,04F, have been predicted to be the
most promising gate dielectrics due to their optimal trade-off between dielectric constant and band gap,
as well as facile growth possibility.
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