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By combining a metalorganic deposition (MOD) method with an excimer-laser annealing technique, we have
developed a novel process, excimer-laser-assisted MOD (ELAMOD), to produce high-T¢ oxide superconducting films
(YBa,Cus0,: YBCO). The process realized the improvement of film characteristics as well as the enhancement of film
production efficiency. In the production of epitaxial YBCO thin films, we have achieved critical current densities, Jc,
of over six million A/cm? which is of the world's highest class. This value is comparable to or greater than those of
superconducting thin films produced by high-cost physical processes. Our process enables the cost reduction and

mass production of thin film devices, long tapes, large-area devices, etc.
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We have developed a new polymer-blending technique with a high-shear flow field
without any additives. The technique realized nano-scale dispersion of immiscible
polymers. The domain sizes of the dispersed polymer phase are over one order smaller
than those prepared using conventional methods. Our technique is also considered

to be useful for inorganic dispersants such as carbon nanotubes. As no additive is

necessary, the technique is also applicable to medicines and cosmetics.
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We have developed a highly porous platinum-alumina catalyst for exhaust gas purification
with high thermostability and efficiency. The reaction temperature of this catalyst is lower
by about 100 °C than that of conventional catalysts, and the thermal resistance has been
improved to approximately 200 °C. The advantage of this catalyst, together with the use
of low cost aluminum hydroxide as the starting material, and the implementation of a low

cost and simple process such as freeze-drying, will lead to the spread of its applications.
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A new instrument for evolved gas analysis has been developed using a skimmer
interface and IA-QMS (lon Attachment Quadrupole Mass Spectrometer). The skimmer
interface is a new interface device between an infrared image furnace and MS, for
sampling of gaseous species produced by pyrolysis. It offers gas sampling with no
change and higher sensitivity. The IA-QMS can measure a mass spectrum with no
fragmentation during the ionization. As its application to pyrolysis of organic additives
for ceramic processing, monitoring of individual polymer pyrolysis has been successfully
carried out to pyrolytic gas evolution from mixtures of different polymers.
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Phase-contrast X-ray CT is considered to be a powerful tool for nondestructive
observation due to its high density resolution. We developed a cryochamber and a
liquid cell, which enabled low-temperature X-ray CT measurements from —-80 °C to
room temperature. A non-destructive observation and the result of absolute density
analysis of air clathrate hydrates in ice core are shown here. The technique can be
applied to the imaging of temperature-induced phase or compositional change of

various materials.
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