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SAZETAK PREDAVANJA: QUANTUM COHERENCE VS. COMPLEXITY ‘DISORDER’: HOW TO ENHANCE
SUPERCONDUCTIVITY IN HIGH-TC CUPRATES AND RELATED MATTER

Our present information age has emerged in the 2 half of the past century essentially from the understanding of
quantum physics and a simple concept of doping an insulator. In contrast, a century after the discovery of
superconductivity, we still do not have either the complete understanding of this striking macroscopic quantum
phenomenon (or it's limits) nor do we have sufficient (nanoscale ‘chemistry’) mastery of complex matter required to
synthesize >300K superconductor.

| will illustrate some of the core challenges by reviewing our difficult, yet succesfull, direct photoemission experiments
on in-situ grown ultra-thin films [1], as well as ongoing electric field effect studies on monolayer cuprates and related
materials. We can vary the carrier density with reversible change in T. of 30 K. The superconductor-insulator
transition occurrs close to the quantum resistance for pairs, Rq = h/(2€)? = 6.5 kQ. This is possibly driven by quantum
phase fluctuations, between a "Bose insulator" (= localized pairs in an insulator) and a high-T, state [2]. These and
other related insights [3] imply that the advancement of contemporary science of complexity requires novel
pluridisciplinary approaches [4] and institutions, like IRB.
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