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Abstract
In this talk, I will present our recent work on searching for new superconductors and a
detailed study on spinel superconductor LiTi2O4 thin films.
For superconductor exploration, we tried two systems of phase spread thin films by
highthroughput combinatorial techniques. The co-sputtering technique was employed to
fabricate Fe-B phase spread thin films, in which we succeeded in discovering a
superconducting composition. The other phase spread system, (La,Nd)NiO3, was synthezied
by combinatorial pulsed laser deposition technique. Though we didn’t see any
superconducting trace in (La,Nd)NiO3, the period of sample growths and characterizaitions
was shortened in 1 month, compared to 1 year for tranditional methods. These results
confirm the feasibility of searching for new (superconducting) materials by combinatorial
thin film techniques.
LiTi2O4 is the only oxide spinel superconductor. Owing to the poor quality of the samples,
this system hasn’t been comprehended during the last 40 years. High quality LiTi2O4 thin
films were reported by several groups recently. We carried out transport and point-contact
tunneling measurements on LiTi2O4 thin films. For the first time, we found a novel
magnetoresistance behavior and a scaling law for the field dependent superconducting
energy gap.
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