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Search for new superconducting oxides consisting of face-shared oxygen octahedra

Terasaki, Ichiro

3,000,000

Ba2Ru4010 Balr03 Ba3MRu209 CaRu03 NdCrTi05
Ba3Ru4010 BalrO3
Ba3ZnRu209
5d

The purpose of the present study was to search for new superconductors based on
new and unknown mechanisms by measuring various fundamental properties of complex oxides consisting of
face-shared oxygen octahedra network. The materials investigated were Ba2Ru4010, Balr03, Ba3MRu209,
together with reference materials of CaRu0O3 and NdCrTi05. Unfortunately, we failed in finding new
superconductors, but have succeeded in understanding the electronic phase transitions in Ba3Ru4010 and
Balr03 by starting from the face-shared structure. We have further found a novel spin liquid state in
Ba3ZnRu209, where the 5d spins in the Ru dimer form a spin-singlet without long range magnetic order.
This could be a good playground for a new superconductor when the carrier-doping is successful.
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