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Institute for Materials Research(Tohoku University),
University of Tokyo, Tokyo Institute of Technology,
National Institue for Materials Science, RIKEN, Hitachi
Co. Ltd. Japan Atomic Research Institute

Country EU
Core Institution Katholieke Universiteit Leuven
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Number of  Cooperating Institutions 16
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University of antwerp(Belgium), CNRS(France),
University of Bordeaugx(France), Reserch Center
Julich(Germany), University of Tubingen(Germany),
Universtat Erlangen-Nurunberg(Germany), Walther-
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University of Napoli(Italy), University of Leiden(The
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University of Technology(Sweeden), Universite de
Geneve(Switzerland), ETH Zurich(Switzerland),
University of Bath(UK), Univeristy of Cambridge(UK)
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Core Institution Argonne National Laboratory
Co-Chair (name and title) Wai K. Kwok, Dr.
Number of  Cooperating Institutions 8

Cooperating Institutions

Northern Illinois University, University of Notre Dame,
Texas A&M University, Univeristy of Chicago,
University of Illinois at Chicago, University of South
Carolina, University of California at Davis, University
of Illinois at Urbana Champaign
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Result of Program Implementation

Achievements in FY2005 (Self Review)

Future Plan (Measures toward Achieving Research Objectives)

  Superconducting phenomena exhibiting absolute zero resistance are extraordinary physical
realization in metals, in which a macroscopic scale of quantum mechanical coherence develops as a
result of strong electron-electron correlations.  Understanding the superconducting phenomena more
deeply utilizing the advanced nano-technology more sharply, a quest for new superconducting states
and superconductors with transition temperatures as high as room temperature, research of quantum
computation, etc. will be pursued based on the fundamental materials science.  With emphasis on the
characteristics of the core institutions and in collaboration with core researchers internationally it is of
our final goal to explore a new scientific and technological paradigm for the future society in a quarter
of century in advance.
  We heve set up international collaborative research organization between three partners over the
world (Japan, EU and USA) on superconductivity fully utilizing nano-enginnering techniques for
preparing materials as well as for experimental techniques during past two years, and could
successfully obtain the following remarkable results.

  We have made continuous effort to obtain scientifically interesting achievement being important for
the applications as well.  In the following we list only three items as remarkable achievements in
FY2005.
1. Discovry of the giant vortex state and the related phenomena with different dimensions and
geometries of the sample.
2. Study of THz generation using the intrinsic Josephson junction system Bi2Sr2CaCu2O8+δ artificially
engineered into a mesoscopic size.  We have found a profoud anisotropic heat radiation from the edge
of the sample:  larger temperature at the edge for the Josephson vortices exiting the sample than the
other one.
3. We were successfully able to understand the mechanism of the BEC(Bose-Einstein condensation)
phenomena using the Feshbach mechanism.
4. We were able to synthesize a new superconductor CaC6 intercalation compound, which exhibits the
highest transition temperature among other graphite compounds.

  Based on the remarkable achievements scientifically described above we intend to extend the
international collaborative organization for another three years.  Just recently, this extension was
indeed accepted for the strategic Research Networks by JSPS.
  Within this strategic research network organizaion, we plan to extend our researches utilizing more
deeply nanotechnology in all aspects of researches, and to create new materials with new operating
principles.  Development of new materials is crucial.  Room temperature superconductors are certainly
the target materials as an ultimate goal of our research.  Both wide overviews of materials from point
of view of Physics and Chemistry and detailed calculations based on the various models are needed
for.  By the time at the end of this program we hope to have a dramatic increase of the critical
temperature towards room temperature or even beyond it.

In addition to these scientific achievements, we organized the Joint International Conefence on Nano-
Structured Superconductors (Vortex IV) in Crete, Greece during September 3-9, 2005, and two
domestic discussion meetings, in one of which Dr. Alexei Abrikosov who is the Nobel laureates in
Physics in 2003 was invited.
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