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There is a growing expectation as a new functional material for the quantum solid state  

materials, for which various interactions play a significant role beyond the band theory  

scheme. It may be possible to develop useful functionality by controlling the complex  

interaction in the solid, as has been suggested by many studies.

Global issues is the achievement of operating of quantum solid state devices at room  

temperature. To resolve the issue, we are conducting the new material studies that takes  

advantage of NIMS and organizing the joint research projects with outside teams.

• J. Li, et al.: “Local destruction of superconductivity by non-magnetic impurities in mesoscopic  

iron-based superconductors” Nat. Commun 6 (2015) 7614-1 DOI:10.1038/ncomms8614

• S. Calder, et al.: “Enhanced spin-phonon-electronic coupling in a 5d oxide” Nat. Commun. 

6  (2015) 8916-1 DOI:10.1038/ncomms9916

Summary

 Function development and improve the

characteristics of the noble metal oxide

 Achievement of the strongest spin-phonon coupling
 Progress of research of impurity effect of iron-based

superconductors

 Patent Registration: 1

Research outcome

 Magnetic sensor functional materials

 Non-volatile magnetic memory

 Magnetoresistive oxide
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Advanced Research Topics

• Development of transition metal oxides expected to have significant electron correlation and valuable functionality.

• Theoretical considerations and characteristics prediction by first-principles calculations.

• Development of new materials that specializes in spintronics oxide and magnetic semiconductors.
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