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By steering a Grant-in-Aid for Scientific Research on Priority Areas, “ Physics of New
Quantum Phases in Superclean Materials”, we studied quantum phenomena in materials,
where ultra-pure samples are available, in the low temperature limit and elucidated the
following new general concepts of physics behind them. (1) Novel quantum liquid and
magnetic states near metal-insulator transition, (2) local Bose-Einstein condensation in
superfluids confined in nano spaces, (3) microscopic explanation of superfluid turbulence
based on the quantized vortices, and (4) novel surface and interface effects in spin-triplet
superconductors and superfluids.
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