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【Research Activities】 
  We have developed both the superconducting materials and the materials related to hydrogen 
energy, and also have searched their fundamentals. 
  On the superconducting materials, we remarked two types of materials. MgB2 superconductor 
with critical temperature of 39 K has been examined for applications with cooling by not only 
cryostat but also liquid hydrogen (20 K) in future hydrogen society. Although MgB2 is recently 
manufactured as cables, it still has the problem that the critical current density is attenuated 
drastically in applied magnetic fields. In order to solve this problem, it is needed to introduce 
effective pinning centers. Therefore, we have tried to reduce the crystallite sizes in nanometer 
orders by addition of different phases and introduction of non-equilibrium processes (such as 
mechanical milling or film-forming techniques), and finally succeeded in developing the critical 
current density in applied magnetic fields. We have also studied boride- and borocarbide-systems 
including light-weight metals such as lithium and magnesium, and found out Li2Pd3B 
superconductor with the critical temperature of 8 K (thesis 1 ). It is the first example of 
boride-superconductor composed of the alkaline-metal and distorted octahedron of Pd6B (thesis 2 ). 
  On the materials related to hydrogen energy, we have studied complex hydrides whose main 
phases are light-weight metals and non-metals. The "metallurgical" synthesis technique on the 
basis of gas-solid reactions has been extensively applied, for the first time, to the complex hydrides. 
Consequently, we could succeed in synthesizing various types of the advanced complex hydrides, 
and then clarify their atomistic and electronic structures precisely (thesis 3 ). Based on the 
researches, we have developed valence-control technique (thesis 4 ) and composite-forming 
technique (thesis 5 ) for the synthesis and functionization of the complex hydrides (e.g.; synthesis 
of the lithium-magnesium-based complex hydrides storing a large quantity of hydrogen reversibly, 
and their convenient production from the mixtures of nitrides which are suitable for industrial 
usage). The systematic researches concerning the advanced complex hydrides are regarded as a 
new research program in an activity of International Energy Agency (IEA), and requested to be 
presented at 7 international conferences as invitation or keynote lectures in 2004. 
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【Plan】 
  We would like to set "developments and searching of fundamentals on various light-weight 
hydrides as environmental and energy-related materials" for our future research plans. 
Particularly, new hydrides composed of alkali (alkaline-earth) metals and non-metallic elements 
such as boron, carbon and nitrogen, will be focused for the purpose of extracting their potential 
functions, mainly on hydrogen storage. The following researches are to be carried out collaborated 
with the other related departments and institutions; 
a) Syntheses of new complex and alloy hydrides: We will synthesize complex and alloy hydrides 

possessing specific atomistic and electronic structures, using high-pressure gas-phase reaction, 
atmosphere-controlled mechanical milling, and film-forming techniques such as reactive 
evaporation and CVD.  

b) Developments of hydrogen storage materials suitable for individual applications: Some types of 
complex and alloy hydrides are expected to be developed as advanced hydrogen storage 
materials. The hydrides suitable for the individual applications, such as vehicles, mobile and 
stationary equipments, will be developed using the various synthesis techniques mentioned 
above.  

c) Experimental analyses of atomistic structures and their applications: We will experimentally 
analyze atomistic structures of the complex and alloy hydrides newly synthesized, using, i.e., 
synchrotron radiation X-ray diffraction and neutron diffraction measurements. On the hydrides 
expected as neutron-shielding materials, we will develop their applications. 

d) Experimental and theoretical analyses of electronic structures and their applications: We will 
experimentally analyze electronic structures of the complex and alloy hydrides newly 
synthesized using in-situ measurements of magnetization, electric resistibility, Raman spectrum, 
and so on. Possibilities of the functions for superconducting or catalytic materials will be 
examined assisted by computed materials science. 

  Our research fields on the light-weight hydrides as environmental and energy-related materials 
shall be widely expanded to inside, interface, and surface of the hydrides composed of metallic, 
inorganic and their composite systems. 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


