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Resolving Outstanding Puzzle in Superconductivity
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Yoshiteru MAENO™

We will introduce our research results focusing on the layered ruthenium oxide Sr,RuQ,, which is a
typical quantum material with the complexities treatable in modern condensed matter physics, such as
electron correlation, spin-orbit coupling, and multiband. The electronic excitation mode named ‘Pines’
demon”, which was predicted almost 70 years ago but had never been actually observed, was reported in
the normal state of Sr,RuQj,. In order to elucidate the unconventional superconducting state of Sr,RuQ,,
a few challenging paradoxes are present among the results obtained by different experimental
techniques. We will explain how available theoretical models can explain different experimental results
and discuss the ongoing research to resolve them. Other results including superconductivity in
topological materials, as well as future prospects are also discussed.
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