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Research Interests
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Superconductivity, magnetism and thermoelectricity of 4f- and 3d-doped nanostructured
clathrate materials

Magnetic nanoparticles by mechanical alloying, exchange-coupled nanocomposite
magnets, structural and microscopic characterization, magnetic thin films, magnetic
transport properties, magnetic semiconductors

Core-shell nanoclusters: Synthesis, magnetism and application for biomedicine.

Study of new functional materials for temperature sensors

Electronic structure calculation for functional materials by the first-principle

Novel Materials Exploration and Synthesis - New materials include thermoelectric
materials, magnetic clathrates, high-Tc superconductors, magnetic semiconductor,
heavy fermion materials and nanostructure materials. Further work includes related
hybridization-gap materials, new rare-earth intermetallics, and related materials. A new
study in this direction involves imaging and manipulating vortices in high-Tc
superconducting films and magnetic nanostructures based on molecular magnets.
Single crystal growth of Kondo semiconductors, magnetic clathrates and high-Tc
superconductors

Spin injection in Si and Ge nanodevices, magnetic film of germanium clathrate: New
semiconductor materials with nanoscale magnetic array

pH Sensitive chitosan alginate hydrogel with adjustable mechanical resistance and their
application in drug delivery.



10. The spin torque effect in single-walled carbon nanotube - toward a new spintronics
multi-functional device

11. Hybrid magnetic nanostructure film materials on the high-Tc superconducting substrate.

12. Flux pinning of stress-field induced by lattice-mismatch in high-Tc superconductors

13. Novel applications of engineered vortex arrangements in superconductors
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