Annual Report 2004 Vol.2 Main Data

Annual Report 2004
Vol.2 Main Data
1. Papers Published

- Advanced Materials Laboratory

- Nanomaterials Laboratory

- Materials Engineering Laboratory

- Biomaterials Center

- Superconducting Materials Center

- Computational Materials Science Center

- Steel Research Center

- Ecomaterials Center

- High Magnetic Field Center

- Materials Information Technology Station

- Materials Analysis Station

- High Voltage Electron Microscopy Station

- International Center for Young Scientists (ICYS)

2. Implementation of patents

- 2.1 The Reqistered Patent (Foreign Patent)

- 2.2 Summary of the Licensing fee Income (2003 Fiscal Year)

3. International Cooperation

4. Public Relations

- International Conference, Seminar

5. Publications

6. Land Area and Building Area
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1. Papers Published
< Advanced Materials Laboratory >

(\[o} Publications Name

1.JH. Toyosaki, T. Fukumura, Y. Yamada, K. Nakajima, T. Chikyo, T. Hasegawa, H. Koinuma, M. Kawasaki : Anomalous
Hall effect governed by electron doping in a room-temperature transparent ferromagnetic semiconductor : Nat. Mater.,
3, 221-224(2004)

2.|K. Wada, T. Taniguchi, H. Kanda : Direct band gap properties and evidence for ultraviolet lasing of hexagonal boron
nitride single crystal : Nat. Mater., 3(6)404-409(2004)

3.|X. Wang, N. P. Padture, H. Tanaka : Contact-damage-resistant ceramic/single-wall carbon nanotubes and ceramic/
graphite composites : Nat. Mater., 3(8)539-544(2004)

4.1J. Hu, Y. Bando, Z. W. Liu, J. H. Zhan, D. Golberg, T. Sekiguchi : Synthesis of crystalline Silicon tubular
nanostructures with ZnS nanowires as removable teplates : Angew. Chem.-Int. Edit., 43(1)63-66(2004)

5.|Beissenhirtz MK, Scheller FW, Stocklein WFM, D. G. Kurth, Mohwald H, Lisdat F : Electroactive cytochrome ¢
multilayers within a polyelectrolyte assembly : Angew. Chem.-Int. Edit., 43(33)4357-4360(2004)

6.|M. Yamashita, D. Kawakami, S. Matsunaga, Y. Nakayama, M. Sasaki, S. Takaish, F. Iwahori, H. Miyasaka, K.
Sugiura, Y. Wada, . Miyamae, H. Matsuzaki, H. Matsuzaki, H. Okamoto, H. Tanaka, K. Marumoto, S. Kuroda : [{[Pt
(en)2][PtX2(en)2]}3][{(MX5)X3}2]12 H20: Quasi-One-Dimensional Halogen-Bridged PtlI-PtlV Mixed-Valence
Compounds with Magnetic Counteranions : Angew. Chem.-Int. Edit., 43, 4763-4767(2004)

7.|Duan HW, Wang DA, D. G. Kurth, Mohwald H : Directing self-assembliy of nanopatrticles at water/oil interfaces :
Angew. Chem.-Int. Edit., 43(42)5639-5642(2004)

8.]Y. B. Li, Y. Bando, D. Golberg : Indium-Assisted Growth of Aligned Ultra-Long Silica Nanotubes : Adv. Mater., 16(1)
37-40(2004)

9.1Y. B. Li, Y. Bando, D. Golberg : SiC-SiO2-C Coaxial Nanocables and Chains of Carbon Nanotube-SiC
Heterojunctions : Adv. Mater., 16(1)93-96(2004)

10.|J. Hu, Y. Bando, F. F. Xu, Y. B. Li, J. H. Zhan, Jiayan XU, D. Golberg : Growth and Field-Emission Properties of
Crystalline, Thin-Walled Carbon Microtubes : Adv. Mater., 16(2)153-156(2004)

11.]Y. Zhu, Y. Bando, L.-W. Yin : Design and Fabrication of BN-Sheathed ZnS Nanoarchitectures : Adv. Mater., 16(4)331-
334(2004)

12.|Y. Zhu, Y. Bando, X. Dongfeng, D. Golberg : Oriented assemblies of one-dimensional ZnS nanostructure : Adv.
Mater., 16(9-10)831-834(2004)

13.|T. Tanaka, K. Fukuda, Y. Ebina, K. Takada, T. Sasaki : Highly Organized Self-Assembled Monolayer and Multilayer
Films of Titania Nanosheets : Adv. Mater., 16(11)872-875(2004)

14.|Ma RZ, Y. Bando, L. Zhang, T. Sasaki : Layered MnO2 nanobelts: hydrothermal synthesis and electrochemical
measurements : Adv. Mater., 16(11)918-922(2004)

15.|L.-W. Yin, Y. Bando, Y.-C. Zhu, D. Golberg, M. S. Li : A Two-Stage Route to Coaxial Cubic-Aluminum-Nitride-Boron-
Nitride COmposite Nanotubes : Adv. Mater., 16(11)929-933(2004)

16.|L. Wang, Y. Ebina, K. Takada, K. Kurashima, T. Sasaki : A new mesoporous manganese oxide pillared with double
layers of alumina : Adv. Mater., 16(16)1412-1416(2004)

17.|L.-W. Yin, Y. Bando, D. Golberg, M. S. Li : Growth of Single-Crystal Indium Nitride Nanotubes and Nanowires by a
COntrolled-Carbonitridation Reaction Route : Adv. Mater., 16(20)1833-1838(2004)

18.|K. Takada, Y. Sakurai, E. Muromachi, F. Izumi, R. A. Dilanian, T. Sasaki : A new superconducting phase of sodium
cobalt oxide : Adv. Mater., 16(21)1901-1905(2004)

19.|Z. Liu, Y. Bando, M. Mitome, J. H. Zhan : Unusual freezing and melting of gallium encapsulated in carbon nanotubes :
Phys. Rev. Lett., 93(9)095504-1-095504-4(2004)

20.|Yanagisawa, H, Tanaka, T, Ishida, Y, Matsue, M, Rokuta, E, S. Otani, Oshima, C : Phonon dispersion curves of a
BC3 honeycomb epitaxial sheet : Phys. Rev. Lett., 93(17)177003-1-177003-4(2004)

21.|A. Yamamoto : Section method for projected structure of icosahedral quasicrystals and its application to electron-
microscopy-image and surface analyses : Phys. Rev. Lett., 93(19)195505-1-195505-4(2004)

22.|R. Souda : Glass transition and intermixing of amorphous water and methanol : Phys. Rev. Lett., 93(23)235502-1-
235502-4(2004)

23.]1Q. Zhang, K. Ariga, A. Okabe, T. Aida : Condensable Amphiphile with Cleavable Tail as ‘Lizard’ Template for Sol-Gel
Synthesis of Functionalized Mesoporous Silica : J. Am. Chem. Soc., 126(4)988-989(2004)

24.|N. Sakai, Y. Ebina, K. Takada, T. Sasaki : Electronic Band Structure of Titania Semiconductor Nanosheets Revealed
by Electrochemical and Photoelectrochemical Studies : J. Am. Chem. Soc., 126, 5851-5858(2004)

25.1J. Yamanaka, M. Murai, Y. Iwayama, M. Yonese, K. Ito, T. Sawada : One-directional crystal growth in charged
colloidal silica dispersions driven by diffusion of base : J. Am. Chem. Soc., 126(23)7156-7157(2004)
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26.|1. Ichinose, K. Kurashima, T. Kunitake : Spontaneous Formation of Cadmium Hydroxide Nanostrands in Water : J.
Am. Chem. Soc., 126(23)7162-7163(2004)

27.|Ma Rz, T. Sasaki, Y. Bando : Layer-by-layer assembled multilayer films of titanate nanotubes, Ag- or Au-loaded
nanotubes, and nanotubes/nanosheets with polycations : J. Am. Chem. Soc., 126(33)10382-10388(2004)

28.|T. Kanai, T. Sawada, J. Yamanaka, K. Kitamura : Equilibrium Characteristic at Ordered-Disordered Phase Boundary
in Centrifuged Nonequilibrium Colloidal-Crystal System : J. Am. Chem. Soc., 126(41)13210-13211(2004)

29.|S. Liu, D. Volkmer, D. G. Kurth : Smart polyoxometalate-based nitrogen monoxide sensors : Anal. Chem., 76(15)4579-
4582(2004)

30.{J. Hu, Y. Bando, Z. W. Liu, J. H. Zhan, D. Golberg : The First Template-Free Growth of Crystalline Silicon
Microtubes : Adv. Funct. Mater., 14(6)610-614(2004)

31.|N. lyi, T. Matsumoto, Y. Kaneko, K. Kitamura : Deintercalation of carbonate ions from a hydrotalcite-like compound:
enhanced decarbonation using acid-salt mixed solution : Chem. Mat., 16, 2926-2932(2004)

32.|Y. Kaneko, N. lyi, K. Kurashima, T. Matsumoto, T. Fujita, K. Kitamura : Hexagonal-structured polysiloxane material
prepared by sol-gel reaction of aminoalkyltrialkoxysilane without using surfactants : Chem. Mat., 16, 3417-3423(2004)

33.|J. Zhan, Y. Bando, J. Q. Hu, Y. B. Li, D. Golberg : Synthesis and Field-Emission Properties of Ga203-C Nanocables :
Chem. Mat., 16(24)5158-5161(2004)

34.|A. Kimoto, K. Masachika, J.-S. Cho, M. Higuchi, K. Yamamoto : Synthesis and electroluminescence properties of
novel main chain poly(p-phenylenevinylene)s possessing pendant phenylazomethine dendrons as metal ligation
sites : Chem. Mat., 16, 5706-5712(2004)

35.{J. Hu, Y. Bando, Z. W. Liu, F. F. Xu, T. Sekiguchi, J. H. Zhan : Uniform Micro-Sized a - and 3 -Si3N4 Thin Ribbons
Grown by a High-Temperature Thermal-Decomposition/Nitridation Route : Chem.-Eur. J., 10(2)554-558(2004)

36.1Y. Zhu, Y. Bando, L.-W. Yin, D. Golberg : Hollow Boron Nitride (BN) Nanocages and BN-Nanocage-Encapsulated
Nanocrystals : Chem.-Eur. J., 10(15)3667-3672(2004)

37.|A. Kimoto, K. Masachika, J.-S. Cho, M. Higuchi, K. Yamamoto : Novel poly(p-phenylenevinylene)s with a
phenylazomethine dendron as a metal-collecting site : Org. Lett., 6(7)1179-1182(2004)

38.1J. Hu, Y. Bando, T. Sekiguchi, F. F. Xu, J. H. Zhan : Two-dimensional extremely thin single-crystalline a -Si3N4
microribbons : Appl. Phys. Lett., 84(5)804-806(2004)

39.|S. Ashihara, T. Shimura, K. Kuroda, N. E. Yu, S. Kurimura, K. Kitamura, M. Cha, T. Taira : Optical pulse compression
using cascaded quadratic nonlinearities in periodically poled lithium niobate : Appl. Phys. Lett., 84(7)1055-1057(2004)

40.|L.-W. Yin, Y. Bando, Y.-C. Zhu, D. Golberg, M. S. Li : Synthesis of INN/InP core/sheath nanowires : Appl. Phys. Lett.,
84(9)1546-1548(2004)

41.IN. E. Yu, S. Kurimura, Y. Nomura, M. Nakamura, K. Kitamura, J. Sakuma, Y. Otani, A. Shiratori : Periodically poled
near-stoichiometric lithium tantalate for optical parametric oscillation : Appl. Phys. Lett., 84(10)1662-1664(2004)

42.|Z. Liu, P. M. Kelly, J. Drennan, P. Mora, H. Kanda : Formation of spinel from olivine : Appl. Phys. Lett., 84(11)1856-
1858(2004)

43.|M. Suzuki, H. Yoshida, N. Sakuma, T. Ono, T. Sakai, S. Koizumi : Electrical characterization of phosphorus-doped n-
type homoepitaxial diamond layers by Schottky barrier diodes : Appl. Phys. Lett., 84(13)2349-2351(2004)

44.|S. Horiuchi, T. Gotou, M. Fujiwara, T. Asaka, T. Yokosawa, Y. Matsui : Single graphene sheet detected in a carbon
nanofilm : Appl. Phys. Lett., 84(13)2403-2405(2004)

45.| Abhijit P.S, M. F. Yu, J. Wen, C. Tang, Y. Bando : Elastic modulus and resonance behavior of boron nitride
nanotubes : Appl. Phys. Lett., 84(14)2527-2529(2004)

46.]S. Kohiki, S. Kawakami, S. Nogami, S. Takada, H. Shimooka, M. Okui, S. Fukushima, M. Mitome, Y. Bando :
Frequency-dependent bifurcation point between field-cooled and zero-field-cooled dielectric constant of LiTaO3
nanoparticles embedded in amorphous SiO2 : Appl. Phys. Lett., 84(17)3385-3387(2004)

47.1Y. B. Li, Y. Bando, D. Golberg : ZnO nanoneedles with tip surface pertubations:Excellent field emitters : Appl. Phys.
Lett., 84(18)3603-3605(2004)

48.|L.-W. Yin, Y. Bando, Y.-C. Zhu, D. Golberg, M. S. Li : Indium-assisted synthesis on GaN nanotubes : Appl. Phys.
Lett., 84(19)3912-3914(2004)

49.|U. Vette, H. Hofsas, T. Taniguchi : Visible cathodolluminescence from Eu-implanted single- and polycrystal cBN
annealed under high-temperature,high pressure conditions : Appl. Phys. Lett., 84(21)4286-4288(2004)

50.|L.-W. Yin, Y. Bando, Y.-C. Zhu, M. S. Li : Controlled carbon nanotube sheating on ultrafine InP nanowires : Appl.
Phys. Lett., 84(26)5314-5316(2004)

51.|K. Kimoto, Y. Matsui, H. Yamada, M. Kawasaki, X. Yu, Y. Kaneko, Y. Tokura : Atomic-scale characterization of
perovskite superlattice using chemical lattice imaging and spatially resolved electron energy-loss spectroscopy : Appl.
Phys. Lett., 84(26)5374-5376(2004)
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52.|R. Xie, N. Hirosaki, K. Sakuma, Y. Yamamoto, M. Mitomo : Eu2+-doped Ca-a -SiAION: A yellow phosphor for white
light-emitting diodes : Appl. Phys. Lett., 84(26)5404-5406(2004)

53.|C. Tang, Y. Bando, D. Golberg, M. Mitome, X.X. Ding, S.R. Qi : Facile nanocoating method: From B-doped to BN-
coated one-dimensional nanostructures : Appl. Phys. Lett., 85(1)106-108(2004)

54.1Y. Xiao, D. E. Wittmer, F. Izumi, S. Mini, T. Graber, P. J. Viccaro : Determination of cations distribution in Mn304 by
anomalous x-ray powder diffraction : Appl. Phys. Lett., 85(5)736-738(2004)

55.|L.-W. Yin, Y. Bando, D. Golberg, M. S. Li : Template-free synthesis on single-crystalline InP nanobues : Appl. Phys.
Lett., 85(17)3869-3871(2004)

56.|H. Xin, Ma RZ, L. Wang, Y. Ebina, K. Takada, T. Sasaki : Photoluminescence Properties of Lamellar Aggregates of
Titania Nanosheets Accommodating Rare Earth lons : Appl. Phys. Lett., 85(18)4187-4189(2004)

57.1J. Kang, M. Lee, K. Somu, S. Takekawa, K. Kitamura : 1.5um emissopm characteristics of Er-doped stoichiometric
LiNbO3 : Appl. Phys. Lett., 85(19)4367-4369(2004)

58.|B. -J. Kim, Y. Matsui, S. Horiuchi, D.-Y. Jeong, C. Deinhofer, G. Gritzner : High-resolution transmission electron
microscopy analysis of the interface between a TI-1223 (001) superconducting film and an untextured Ag substrate :
Appl. Phys. Lett., 85(20)4627-4629(2004)

59.|L. Quanlin, Y. Bando, F. F. Xu, C. Tang : Effect of Growth temperature on morphology, structure and luminescence of
Eu-doped GaN thin films : Appl. Phys. Lett., 85(21)4890-4892(2004)

60.|N. E. Yu, S. Kurimura, Y. Nomura, M. Nakamura, K. Kitamura, Y. Takada, J. Sakuma, T. Sumiyoshi : Efficient optical
oscillation based on periodically poled 1.0mol% MgO-doped stoichiometric LiTaO3 : Appl. Phys. Lett., 85(22)5134-
5136(2004)

61.IN. E. Yu, S. Kurimura, K. Kitamura, O.-Y. Jeon, M. Cha, S. Ashihara, T. Ohta, T. Shimura, K. Kuroda, J. Hirohashi :
Efficient second-harmonic generation of ultrafast pulses in periodically poled KNbO3 : Appl. Phys. Lett., 85(24)5839-
5841(2004)

62.|M. Katagiri, J. Isoya, S. Koizumi, H. Kanda : Lightly phosphorus-doped homoepitaxial diamond films grown by
chemical vapor deposition : Appl. Phys. Lett., 85(26)6365-6367(2004)

63.]J. Huang, T. Kunitake, S. Onoue : A facile route a highly stabilized hierarchical hybrid of titania nanotube and gold
nanoparticle : Chem. Commun., (8)1008-1009(2004)

64.|L. Wang, Y. Ebina, K. Takada, T. Sasaki : Ultrathin hollow nanoshells of manganese oxide : Chem. Commun., (8)
1074-1075(2004)

65.|S. Komatsu, K. Kurashima, Y. Shimizu, Y. Moriyoshi, M. Shiratani, K. Okada : Condensation of sp3-bonded Boron
Nitride through a Highly Nonequilibrium Fluid State : J. Phys. Chem. B, 108(1)205-211(2004)

66.|R. Souda : Interactions of water with pyridine and benzene studied by TOF-SIMS : J. Phys. Chem. B, 108(1)283-288
(2004)

67.|Ma RZ, Y. Bando, T. Sasaki : Directly Rolling Nanosheets into Nanotubes : J. Phys. Chem. B, 108(7)2115-2119(2004)

68.|L. Wang, Y. Ebina, K. Takada, T. Sasaki : Ultrathin Films and Hollow Shells with Pillared Architectures Fabricated via
Layer-by-Layer Self-Assembly of Titania Nanosheets and Aluminium Keggin lons : J. Phys. Chem. B, 108, 4283-4288
(2004)

69.1J. Bujdak, N. lyi, R. Sasai : Spectral properties, formation of dye molecular aggregates, and reactions in rhodamine
6G/layered silicate dispersions : J. Phys. Chem. B, 108, 4470-4477(2004)

70.|S. Komatsu, A. Okudo, D. Kazami, D. Golberg, Y. Li, Y. Moriyoshi, M. Shiratani, K. Okada : Electron field emission
from self-organized micro-emitters of sp3-bonded 5H boron nitride with very high current density at low electric field :
J. Phys. Chem. B, 108(17)5182-5184(2004)

71.|S.-Z. Chu, S. Inoue, K. Wada, K. Kurashima : Fabrication and Structural Characteristics of Nanocrystalline Fe-Pt Thin
Films and Fe-Pt Nanowir Arrays Embedded in Alumina Films on ITO/Glass : J. Phys. Chem. B, 108(18)5582-5587
(2004)

72.]Y. Zhu, Y. Bando, Z. Dong, T. Sekiguchi, D. Golberg, F. F. Xu, L. Quanlin : New Boron Nitride Wihskers: Showing
Strong Ultraviolet and Visible Light Luminescence : J. Phys. Chem. B, 108(20)6193-6196(2004)

73.|F. F. Xu, Y. Bando : Formation of Two-Dimensional Nanomaterials of Boron Carbides : J. Phys. Chem. B, 108(23)
7651-7655(2004)

74.|R. Xie, N. Hirosaki, M. Mitomo, Y. Yamamoto, T. Suehiro, K. Sakuma : Optical Properties of Eu2+ in a -SIAION : J._
Phys. Chem. B, 108, 12027-12031(2004)

75.|R. Souda : Solvation of octane at water- and methanol-ice surfaces and surfactant effect of methanol at octane-water
interface studied by temperature-programmed TOF-SIMS : J. Phys. Chem. B, 108(32)12159-12163(2004)

76.|K. Fukuda, Izumi, N., C. Oishi, Masaharu, N., M. Harada, Y. Ebina, T. Sasaki : Nanoarchitecture of Semiconductor
Titania Nanosheets Revealed by Polarization-Dependent Total Reflection Fluorescence XAFS : J. Phys. Chem. B,
108, 13088-13092(2004)
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77.|W. Hayami, T. Aizawa, T. Tanaka, S. Otani : Theoretical study of the electronic structures of HfB2(0001)-X (X=Li-Ne)
surfaces : J. Phys. Chem. B, 108(39)15233-15237(2004)

78.|LI Ya-Li, T. Ishigaki : Controlled One-Step Synthesis of Nanocrystalline Anatase and Rutile TiO2 Powders by In-Flight
Thermal Plasma Oxidation : J. Phys. Chem. B, 108(40)15536-15542(2004)

79.1Jin YZ, Zhu YQ, Whitby R. L. D, Yao N, Ma RZ, Watts P.C. P., Kroto H. W., Walton D. R. M. : Simple Approaches to
Quality Large-scale Tungsten Oxide Nanoneedles : J. Phys. Chem. B, 108(40)15572-15577(2004)

80.|H. Sato, Y. Hiroe, T. Sasaki, K. Ono, A. Yamagishi : Electric Dichroism Studies on an Aqueous Dispersion of
Unilamellar Titanium Oxides:Optical Anisotropy near the Absorption Edge : J. Phys. Chem. B, 108(45)17306-17312
(2004)

81.|T. Ikeda, T. Kodaira, F. Izumi, T. Ikeshoji, K. Oikawa : Crystal Structures of Zeolite Linde Type A Incorporating K
Clusters: Dependence on the K Atom Loading Density : J. Phys. Chem. B, 108, 17709-17720(2004)

82.|F. F. Xu, Y. Bando : Structural Characteristics of the Tubular Conical-Helix of Graphitic Boron Nitride : J. Phys. Chem.
B, 108(50)19233-19236(2004)

83.|B. Michel, A. Sato : Structure Refinements of Na0.8Til1.2Ga4.8010 at Low Temperatures: X-Ray Diffraction Analysis
for the Sodium lon Distribution in a One-Dimensional Tunnel-like Space : Acta Crystallogr. Sect. B-Struct. Sci., 60(6)
692-697(2004)

84.|M. Mitome, S. Kohiki, Y. Murakawa, K. Hori, K. Kurashima, Y. Bando : Transmission electron microscopy and
electron diffraction study of short range ordering structure of a -LiFeO2 : Acta Crystallogr. Sect. B-Struct. Sci., 60,
698-704(2004)

85.|D. Golberg, Y. Bando, Z. Dong, P. Drozhkin : Syntesis,Analysis,and Electrical Property Measurements of Compound
Nanotubes in the B-C-N Cermaic System : MRS Bull., 29(1)38-42(2004)

86.|N. Takafuji, K. Hirose, S. Ono, F. F. Xu, M. Mitome, Y. Bando : Segregation of core melts by permeable flow in the
lower mantle : Earth Planet. Sci. Lett., 224(3-4)249-257(2004)

87.|T. Sudmeyer, E. Innerhofer, F. Brunner, R. Paschotta, T. Usami, H. Ito, S. Kurimura, K. Kitamura, D.C. Hanna, U.
Keller : High-power femtosecond fiber-feedback optical parametric oscillator based on periodically poled
stoichiometric LiTaO3 : Opt. Lett., 29(10)1111-1113(2004)

88.|Brunner F, Innerhofer E, Marchese SV, Sudmeyer T, Paschotta R, Usami T, Ito H, S. Kurimura, K. Kitamura, Arisholm
G, KellerU : Powerful red-green-blue laser source pumped with a modelocked thin, disk laser : Opt. Lett., 29(16)1921-
1923(2004)

89.|K. Sakuma, K. Omichi, N. Kumura, M. Ohashi, D. Tanaka, N. Hirosaki, Y. Yamamoto, R. Xie, T. Suehiro : Warm-white
light-emitting diode with yellowish orange SiAION ceramic phosphor : Opt. Lett., 29(17)2001-2003(2004)

90.|J. Zhan, Y. Bando, J. Q. Hu, D. Golberg : Bulk Synthesis of Single-Crystalline Magnesium Oxide Nanotubes : Inorg.
Chem., 43(8)2462-2464(2004)

91.|F. Rotermund, C.J. Yoon, V. Petrov,F. Noack, S. Kurimura, N. E. Yu, K. Kitamura : Application of periodically poled
stoichiometric LiTaO3 for efficient optical parametric chirped pulse amplification at 1 kHz : Opt. Express, 12(26)6421-
6427(2004)

92.|C. Tang, Y. Bando, D. Golberg, F. F. Xu : Structure and nitrogen incorporation of carbon nanotubes synthesized by
catalytic pyrolysis of dimethylformamide : Carbon, 42(12-13)2625-2633(2004)

93.|H. Tanaka, J. Y. Xu, M. Kurihara, S. Maruyama, N. Ohashi, Y. Moriyoshi, T. Ishigaki : Anomalous improvement of the
electrochemical properties of mesocarbon microbead after Ar-H2-SF6 thermal plasma treatment : Carbon, 42(15)
3229-3235(2004)

94.|R. Sasai, N. lyi, T. Fujita, F. Lopez Arbeloa, V. Martinez Martinez, K. Takagi, H. Itoh : Luminescence Properties of
Rhodamine 6G Intercalated in Surfactant/Clay Hybrid Thin Solid Films : Langmuir, 20, 4715-4719(2004)

95.|K. Ariga, T. Urakawa, A. Michiue, J. Kikuchi : Spider-Web Amphiphiles as Atrtificial Lipid Clusters: Design, Synthesis,
and Accommodation of Lipid Components at the Air-Water Interface :_Langmuir, 20, 6762-6769(2004)

96.|S. Ogata, N. Hirosaki, C. Kocer, Y. Shibuya : A comparative ab initio study of the ideal strength of single crystal a -
and B -Si3N4 : Acta Mater., 52(1)233-238(2004)

97.|F. F. Xu, Y. Bando, D. Golberg, M. Hasegawa, M. Mitome : Phases and crystallization of encapsulated cobalt
nanorods inside BN nanotubes : Acta Mater., 52(3)601-606(2004)

98.1J. Li, T. Ikegami, T. Mori : Low-temperature processing of dense samarium-doped CeO2 ceramics: sintering and grain
growth behaviors : Acta Mater., 52(8)2221-2228(2004)

99.|D. Golberg, Y. Bando, M. Mitome, K. Fusimi, C. Tang : Boron nitride nanotubes as nanocrucibles for morphology and
phase transformations in encapsulated nanowires of the Mg-O system : Acta Mater., 52, 3295-3303(2004)

100.{J. Li, T. Ishigaki : Brookite to rutile phase transformation of TiO2 studied with monodispersed particles : Acta Mater.,
52, 5143-5150(2004)

101.|H. E. Smith, G. Davies, M. E. Newton, H. Kanda : Structure of the self-interstitial in diamond : Phys. Rev. B, 69,
045203-1-045203-9(2004)
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102.|T. Kobayashi, T. Sekine, L. Xijun, Y. Yamashita : Observation of wavelength shifts in ruby under shock compression
to 36 GPa by time-resolved luminescence spectroscopy : Phys. Rev. B, 69(5)054108-1-054108-7(2004)

103.|A. Chainani, T. Yokoya, Y, Takata, K. Tamasaku, M. Taguchi, T. Shimojima, N. Kamakura, K. Horiba, S. Tsuda, S.
Shin, D. Miwa, Y. Nishino, T. Ishikawa, M. Yabashi, K. Kobayashi, H. Namatame, M. Taniguchi, K. Takada, T. Sasaki,
Y. Sakurai, E. Muromachi : Bulk electronic structure of Na0.35C002-1.3H20 : Phys. Rev. B, 69, 180508-1-180508-4
(2004)

104.|K. Takemura : Bulk modulus of osmium: High-pressure powder x-ray diffraction experiments under quasihydrostatic
conditions : Phys. Rev. B, 70, 012101-1-012101-4(2004)

105.|M. Kubota, K. Takada, T. Sasaki, H. Kumigashira, J. Okabayashi, M. Oshima, M. Suzuki, N. Kawamura, M. Takagaki,
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< Superconducting Materials Center >
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1065-1069(2004)

65.|M. El Massalami, H. A. Borges, H. Takeya, R. E. Rapp, F. A. B. Chaves : Anomalous low-temperature behavior of
PrT2B2C and Pr1-xDyxT2B2C (T=Ni, Co) : J. Magn. Magn. Mater., 279, 5-13(2004)

66.|T. Nagata, F. Yano, E. Habuta, H. Kawano-Furukawa, M. Nagao, H. Yoshizawa, N. Furukawa, H. Takeya, K.
Kadowaki : Neutron scattering studies of the flux line lattice in ErNi2B2C : J. Magn. Magn. Mater., 272-276, 589-590
(2004)

67.|K. Tachikawa, H. Izawa, Y. Ikeda, T. Koyata, T. Takeuchi, K. Watanabe : Fabrication of high-field (Nb,Ta)3Sn
conductors through a jelly roll process : Adv. Cryro. Eng., 50, 387-394(2004)

68.|T. Takeuchi, N. Banno, A. Kikuchi, Y. lijima, K. Inoue, H. Kitaguchi, M. Kosuge, H. Wada, K. Tagawa, K. Fukushima :
External and internal stabilization methods of RHQT Nb3Al superconductors : Adv. Cryro. Eng., 50, 500-507(2004)

69.|N. Banno, T. Takeuchi, A. Kikuchi, Y. lijima, K. Inoue, M. Yuyama, H. Wada : First trial to fabricate Nb3(Al,Si)
multifilamentary superconducotrs by rapid-heating and quenching (RHQ) process : Adv. Cryro. Eng., 50, 515-522
(2004)

70.|N. Banno, T. Takeuchi, A. Kikuchi, Y. lijima, K. Inoue, M. Kosuge, H. Wada : Development of Nb3(Al,Ge) conductors
by diffusion process for high-field/high-current uses : Adv. Cryro. Eng., 50, 523-530(2004)

71.|K. Tachikawa, Y. Yamada, K. Katagiri, H. Kumakura, A. lwamoto, K. Watanabe : Effects of metal powder addition in Ni-
sheathed PIT MgB2 tapes : Adv. Cryro. Eng., 50, 561-568(2004)
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72.|A. Ichinose, A. Kikuchi, T. Kiss, K. Tachikawa, S. Akita, K. Inoue : Microstructures and critical current properties for
YBCO films prepared by no-additional-water annealing of precursor films deposited Y, BaF2 and Cu : Adv. Cryro.
Eng., 50, 661-668(2004)

34 National Institute for Materials Science (NIMS)



Annual Report 2004 Vol.2 Main Data

1. Papers Published
< Computational Materials Science Center >

No. Publications Name

1.|N. Oyama, T. Ohno : Migration Processes of the 30°Partial Dislocation in Silicon : Phys. Rev. Lett., 43(19)195502-1-
195502-4(2004)

2.|X. Hu, C. Qinghu : Comment on "Vortex liquid crystal in anisotropic type Il superconductors” : Phys. Rev. Lett., 92(20)
209701-1-209701-1(2004)

3.|K. Oikawa, G. W. Qin, M. Sato, S. Okamoto, O. Kitakami, Y. Shimada, K. Fukamichi, K. Ishida, T. Koyama : Direct
observation of magnetically induced phase separation in Co-W sputtered thin films : Appl. Phys. Lett., 85(13)2559-2561
(2004)

4.|W. T. Geng, J. Nara, T. Ohno : Impacts of metal electrode and molecule orientation on the conductance of a single
molecule : Appl. Phys. Lett., 85(24)5992-5994(2004)

5.]Y. Narumi, K. Kindo, M. Hagiwara, H. Nakano, A. Kawaguchi, K. Okunishi, M. Kohno : S=1 antiferromagnetic bond-
alternating chain compounds : Phys. Rev. B, 69, 174405-1-174405-7(2004)

6.|T. Ozaki, H. Kino : Numerical atomic basis orbitals from H to Kr : Phys. Rev. B, 69, 195113-1-195113-19(2004)

7.1B.D. Yu, Y. J. Kim, J. Jeon, H. Kim, H. W. Yeom, I. W. Lyo, K.-J. Kong, Y. Miyamoto, O. Sugino, T. Ohno : Ab initio
study of incorporation if O2 molecules into Si(001) surfaces: Oxidation by Si ejection : Phys. Rev. B, 70, 033307-1-
033307-4(2004)

8.|X. Hu, M. Tachiki : Decoupled two-dimensional superconductivity and continuous melting transitions in layered
superconductors immersed in a parallel magnetic field : Phys. Rev. B, 70(6)064506-1-064506-13(2004)

9.|T. Kita, M. Arai : Ab initio calculations of Hc2 in type-Il superconductors: Basic formalism and model calculations :
Phys. Rev. B, 70, 224522-1-224522-16(2004)

10.|J. Nara, S. Higai, Y. Morikawa, T. Ohno : Density functional theory investigation of benzenethiol adsorption on Au
(1112) : J. Chem. Phys., 120(14)6705-6711(2004)

11.|S. Higai, J. Nara, T. Ohno : Tail molecule dependence of thiolate adsorption on Au(111) surface: Theoretical study : J.
Chem. Phys., 121(2)970-972(2004)

12.|T. Miyazaki, D. Bowler, R. Choudhury, M. Gillan : Atomic force algorithms in density functional theory electronic-
structure techniques based on local orbitals : J. Chem. Phys., 121(13)6186-6194(2004)

13.]J. Nara, W. T. Gen, H. Kino, N. Kobayashi, T. Ohno : Theoretical investigation on electron transport through an
organic molecule: Effect of the contact structure : J. Chem. Phys., 121(13)6485-6492(2004)

14.]K. Hongo, R. Maezono, Y. Kawazoe, H. Yasuhara, M.D. Towler, R.J. Needs : Interpretation of Hund's multiplicity rule
for the carbon atom : J. Chem. Phys., 121(15)7144-7147(2004)

15.|T. Ozaki, H. Kino : Variationally optimized basis orbitals for biological molecules : J. Chem. Phys., 121(22)10879-10888

(2004)
16.|T. Yorozu, X. Hu : Micromagnetic analyses of reversal process with twisted wall structure : J. Appl. Phys., 95(10)5633-
5640(2004)

17.]Y. Nonomura, X. Hu : Possible Bragg-Bose glass phase in vortex states of high-Tc superconductors with sparse and
weak columnar defects : Europhys. Lett., 65(4)533-539(2004)

18.|H. Kino, H. Kontani, T. Miyazaki : Phase diagram of beta-BEDT-TTF2ICI2 under high pressure based on the first-
principles electronic structure : J. Phys. Soc. Jpn., 73(1)25-28(2004)

19.|H. Kondo, T. Moriya : Superconductivity in Organic Compounds with Pseudo-Triangular Lattice : J. Phys. Soc. Jpn., 73
(4)812-814(2004)

20.|T. Sasaki, M. Arai, T. Furubayashi, T. Matsumoto : Band-structure theory for the insulating phase of the thio-spinel
transition-metal compound, Culr2S4 : J. Phys. Soc. Jpn., 73(7)1875-1880(2004)

21.|H. Kino, M. Tateno, M. Boero, J. A. Torres, T. Ohno, K. Terakura, H. Fukuyama : A Possible Origin of Carrier Doping
into DNA : J. Phys. Soc. Jpn., 73(8)2089-2092(2004)

22.|M. Arai, T. Kita : Ab Initio Calculations of Hc2 for Nb, NbSe2, and MgB2 : J. Phys. Soc. Jpn., 73(11)2924-2927(2004)

23.|H. Kondo, H. Kino, T. Ohno : Transport Properties of Carbon Nanotubes Encapsulating Fullerenes : Thin Solid Films,
464-465, 342-345(2004)

24.|W. T. Geng, J. Nara, T. Ohno : Adsorption of benzene thiolate on the (111)surface of M (M=Pt, Ag, Cu) and the
conductance of M/benzene dithiolate/M molecular junction: A first-principles study : Thin Solid Films, 464-465, 379-383
(2004)

25.|M. Katagiri, H. Onodera : Atomic Size effect in hydrgen-induced amorphization : Mol. Phys., 102(9-10)1001-1005(2004)

26.|S. G. Kim, W. T. Kim, T. Suzuki, M. Ode : Phase-field modeling of eutectic solidification : J. Cryst. Growth, 261(1)135-
158(2004)
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27.|M. Nishino, K. Sakai, M. Shiroishi, S. Miyashita : Quantum Monte Carlo study on commensurate-incommensurate
transition in the spin-1/2 XXZ chain at finite temperatures : J. Phys. A-Math. Gen., 37, 5295-5303(2004)

28.|M. Saitou, T. Ohno, T. Miyazaki : Magic layer thickness in Bi ultrathin films on Si(111) Surface : Appl. Surf. Sci., 237,
80-85(2004)

29.1J. Nara, S. Higai, Y. Morikawa, T. Ohno : Adsorption Structure of Benzenethiol on Au(111) : First-Principles Study :
Appl. Surf. Sci., 237, 433-438(2004)

30.|C. Qinghu, M. Luo, Q. Nie, X. Hu : Numerical evidence for Lorentz-force independent dissipation in layered
superconductors : Physica C, 412, 422-424(2004)

31.|M. Kohno, X. Hu, M. Tachiki : Charge Dynamics in Doped Mott Insulators : Physica C, 412-414(1)82-85(2004)

32.|Y. Nonomura, X. Hu : Phase transition between two kinds of flux-line lattice in high-Tc superconductors in a tilted field :
Physica C, 412-414, 385-390(2004)

33.|H. Koga, T. Miyazaki, Satoshi Watanabe, T. Ohno : Migration-Enhanced Epitaxy of Cubic BN: An Ab Initio Study : Jpn.
J. Appl. Phys. Part 1 - Requl. Pap. Short Notes Rev. Pap., 43(7A)4092-4100(2004)

34.|H. Koga, T. Miyazaki, S. Watanabe, T. Ohno : Epitaxial Growth of Cubic BN on Diamond: An Ab Initio Study : Jpn. J.
Appl. Phys. Part 1 - Requl. Pap. Short Notes Rev. Pap., 43(12)7944-7946(2004)

35.|N. Oyama, A. Ohtake, S. Tsukamoto, N. Koguchi, T. Ohno : Proposal of Selective Growth Technique Using Periodic
Strain Field Caused by Misfit Dislocations : Jpn. J. Appl. Phys. Part 2, 43(11A)L1422-1.1424(2004)

36.|T. Kunieda, Y. Murata, H. Morinaga, T. Koyama : Effect of Refractory Elements (X:Mo,W,Re) on the Microstructure
Evolution of Fe-8Cr-0.1C-X Martensitic Steels during Tempering : Mater. Trans., 45(2)392-395(2004)

37.|M. Shimono, H. Onodera : Criteria for Glass-Forming Ability Accessible by Molecular Dynamics Simulations : Mater.
Trans., 45(4)1163-1171(2004)

38.|K. Kobayashi, M. Arai : Lattice anomaly of MgB(h-BN) under anisotropic compression : Mater. Trans., 45(5)1465-1468
(2004)

39.|M. Hagiwara, Y.Narumi, K. Kindo, H. Nakano, M. Kohno, R .Sato, M. Takahashi : Magnetic properties of S=1
antiferromagnetic chains with bond alternation : J. Magn. Magn. Mater., 272-276, 876-877(2004)

40.|T. Kozakai, T. Shikama, T. Koyama, M. Doi : Metastable two-phase field(A2+B2) in Co-Al-Fe and Co-Al alloy
systems : Mater. Sci. Forum, 449-452, 61-64(2004)

41.|M. Doi, D. Sakai, T. Koyama, T.Koazaki, T.Moritani : TEM observations of the precipitation of A2 particles in DO3
precipitates in Fe-Si-V alloy system : Mater. Sci. Forum, 449-452, 529-532(2004)

42.|S. Matsushima, K. Obata, H. Yaname, K. Yamada, H. Nakamura, M. Arai, K. Kobayashi : First-Principles Band
Calculation of TiO2 with Brookite Structure : Electrochemistry, 72(10)694-696(2004)

43.|T. Koyama, H. Onodera : Phase-Field Simulation of Phase Decomposition in Fe-Cr-Co Alloy Under an External
Magnetic Field : Met. Mater.-Int., 10(4)321-326(2004)

44.|M. Takahashi, Y. Qi, H. Nitta, N. Nishikawa, T. Ohno : First-Principles Molecular Dynamics Simulation on leteratomic
Interaction of Fe Crystal with Pb and Bi Atoms : Sci. Tech. Adv. Mat., 5, 673-676(2004)
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1. Papers Published
< Steel Research Center >
No. Publications Name

1.|{M. Otsuki, R. Tamura, S. Takeuchi, S. Yoda, T. Ohmura : Hard metallic glass of tungsten-based alloy : Appl. Phys.
Lett., 84(24)4911-4913(2004)

2.|K. Chatterjee, J. M. Howe, W.C. Johnson, M. Murayama : Static and in situ TEM investigation of phase relationships,
phase dissolution, and interface motion in Ag-Au-Cu alloy nanoparticles : Acta Mater., 52(6)2923-2935(2004)

3.]Y. Tomota, H. Tokuda, Y. Adachi, M. Wakita, N. Minakawa, A. Moriai, Y. Morii : Tensile Behavior of TRIP-Aided Multi-
Phase Steels Studied by in situ Neutron Diffraction : Acta Mater., 52, 5737-5745(2004)

4.|F. Abe : Bainitic and martensitic creep-resistant steels : Curr. Opin. Solid State Mat. Sci., 8(3-4)305-311(2004)

5.|T. Yokota, J.M. Howe, W.A. Jesser, M. Murayama : Fractional Brownian motion of an Al nanosphere in liquid Al-Si
alloy under electron-beam irradiation : J. Appl. Phys., 95(10)5756-5761(2004)

6.|T. Ohmura, T. Hara, K. Tsuzaki, H. Nakatsu, Y. Tamura : Mechanical characterization of secondary-hardening
martensitic steels using nanoindentation : J. Mater. Res., 19(1)79-84(2004)

7.|T. Ohmura, K. Tsuzaki, N. Tsuji, N. Kamikawa : Matrix strength evaluation of ultra-fine grained steels by
nanoindentation : J. Mater. Res., 19(1)347-350(2004)

8.|T. Ohmura, A. Minor, E. Stach, J.W. Morris, Jr. : Dislocation-grain boundary interaction in martensitic steel obserbed
through in-situ nanoindentation in a TEM : J. Mater. Res., 19(12)3626-3632(2004)

9.|F.-G. Wei, T. Hara, K. Tsuzaki : High-resolution transmission electron microscopy study of crystallography and
morphology of TiC precipitates in tempered steel : Philos. Mag., 84(17)1735-1751(2004)

10.|W. Xingiang, Y. Katada : Influence of Cyclic Strain Rate on Environmentally Assisted Cracking Behavior of Pressure
Vessel Steel in High Temperature Water : Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct. Process., 379(1-2)58-71
(2004)

11.|P.G. Xu, B. Bai, F. Yin, H. Fang, K. Nagai : Microstructure Control and Wear Resistance of Grain Boundary
Allotriomorphic Ferrite/Granular Bainite Duplex Steel : Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct. Process.,
385(1-2)65-73(2004)

12.]A. Goloborodko, O. Sitdikov, R. Kaibyshev, H. Miura, T. Sakai : Effect of pressing temperature on fine-grained

structure formation in 7475 aluminum alloy during ECAP : Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct.
Process., A381(1-2)121-128(2004)

13.|N. Washizu, Y. Katada, T. Kodama : Role of H202 in microbially influenced ennoblement of open circuit potentials for
type 316L stainless steel in seawater : Corrosion Sci., 46(5)1291-1300(2004)

14.|F. Yin, T. Hanamura, T. Inoue, K. Nagai : Fiber texture and substructural feature in caliber-rolled ultrafine low carbon
steels : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A(2)665-677(2004)

15.|M. Taneike, K. Sawada, F. Abe : Effect of Carbon Concentration on Precipitation Behavior of M23C6 Carbides and MX
Carbonitrides in Martensitic 9Cr Steel during Heat Treatment : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A,
1255-1262(2004)

16.|W. Xingiang, Y. Katada, S. G. Lee, I. S. Kim : Hydrogen-Involved Tensile and Cyclic Deformation Behavior of Low-
Alloy Pressure Vessel Steel : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A(5)1477-1486(2004)

17.|F.-G. Wei, K. Tsuzaki : Hydrogen absorption of incoherent TiC particles in iron from environment at high
temperatures : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A, 3155-3163(2004)

18.|T. Sundararajan, S. Kuroda, F. Abe : Effect Thermal Spray on the Microstructure and Adhesive Strength of HYOF
Sprayed Ni-Cr Coatings on 9Cr-1Mo Steel : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A, 3187-3199(2004)

19.|D. Suh, J. Cho, K. Nagai : Effect of Initial Grain Size of Austenite on Hot-Deformed Structure of Ni-30Fe Alloy : Metall.
Mater. Trans. A-Phys. Metall. Mater. Sci., 35A, 3399-3408(2004)

20.|C.G. Lee, T. Ohmura, Y. Takeda, S. Matsuoka, N. Kishimoto : Radiation-induced swelling and softening in magnesium
aluminate spinel irradiated with high-flux Cu- ions : J. Nucl. Mater., 326(2-3)211-216(2004)

21.|W. Xingiang, Y. Katada : Cyclic Cracking Behavior of Low-Alloy Pressure Vessel Steel in Simulated BWR Water : J.
Nucl. Mater., 328(2-3)115-123(2004)

22.|P.G. Xu, F. Yin, K. Nagai : Plastic Anisotropy of Strip-Cast Low-Carbon Steels : Mater. Trans., 45(2)447-456(2004)

23.|Z. Liu, Y. Kobayashi, K. Nagai : Effect of Nano-Scale Copper Sulfide Particles on the Yield Strength and Work
Hardening Ability in Strip Casting Low Carbon Steel : Mater. Trans., 45(2)479-487(2004)

24.|T. Sundararajan, S. Kuroda, F. Abe : Steam Oxidatiton Studies on 50Ni-50Cr HVOF Coatings on 9Cr-1Mo Steel:
Change in Structure and Morphology across the Coating/Substrate Interface : Mater. Trans., 45(4)1299-1305(2004)

25.|A. Ohmori, S. Torizuka, K. Nagai, N. Koseki, Y. Kogo : Effect of Deformation Temperature and Strain Rate on
Evolution of Ultrafine-Grained Structure through Single-Pass Large-Strain Warm Deformation in a Low Carbon Steel :
Mater. Trans., 45(7)2224-2231(2004)
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26.|0. Sitdikov : Effect of Pass Strain on Grain Refinement in 7475 Al Alloy during Hot Multidirectional Forging : Mater.
Trans., 45(11)2232-2238(2004)

27.|S. Takaki, M. Fujioka, S. Aihara, Y. Nagataki, T. Yamashita, N. Sano, Y. Adachi, M. Nomura, H. Yaguchi : Effect of
Copper on Tensile Properties and Grain-Refinement of Steel and its Relation to Precipitation Behavior : Mater. Trans.,
45(7)2239-2244(2004)

28.|A. Belyakov, Y. Sakai, T. Hara, Y. Kimura, K. Tsuzaki : Effect of Nano-Sized Oxides on Annealing Behaviour of
Ultrafine Grained Steels : Mater. Trans., 45(7)2252-2258(2004)

29.|P.G. Xu, F. Yin, K. Nagai : The Thickness Gradient of Microstructure and Mechanical Property in an As-cast Thin Steel
Slab : Mater. Trans., 45(7)2456-2462(2004)

30.|A. Belyakov, Y. Kimura, Y. Adachi, K. Tsuzaki : Microstructure Evolution in Ferritic Stainless Steels during Large Strain
Deformation : Mater. Trans., 45(9)2812-2821(2004)

31.{J. Y. Cho, T. Inoue, F. Yin, K. Nagai : Effect of Initial Grain Orientation on Evolution of Deformed Microstructure in Hot
Compressed Ni-30Fe Alloy : Mater. Trans., 45(10)2960-2965(2004)

32.|J. Y. Cho, T. Inoue, F. Yin, K. Nagai : Effect of Shear Deformation on Microstructural Evolution of Ni-30Fe Alloy during
Hot Deformaiton : Mater. Trans., 45(10)2966-2973(2004)

33.|J.M. Howe, T. Yokota, M. Murayama, W.A. Jesser : Effects of heat and electron irradiation on the melting behavior of
Al?Si alloy particles and motion of the Al nanosphere within : J. Electron Microsc., 53(2)107-114(2004)

34.|Y. Kobayashi, N. Yoshida, K. Nagai : Thermodynamics of Phosphorus in the MnO-SiO2-FetO System : ISIJ Int., 44(1)
22-26(2004)

35.|N. Tsuchida, E. Baba, O. Umezawa, K. Nagai, Y. Tomota : True stress-true strain relations at very low strain rates at
room temperature for an austenitic 25Cr-19Ni steel : ISIJ Int., 44(1)209-213(2004)

36.|N. Yoshida, O. Umezawa , K. Nagai : Analysis on Refinement of Columnary * Grain by Phosphorus in Continuously
Cast 0.1 mass% Carbon Steel : ISIJ Int., 44(3)547-555(2004)

37.|T. Hanamura, F. Yin, K. Nagai : Ductile-brittle transition temperature of ultrafine ferrite/cementite microstructure in a
low carbon steel controlled by effective grain size : ISIJ Int., 44(3)610-617(2004)

38.|A. Ohmori, S. Torizuka, K. Nagai : Strain-hardening due to Dispersed Cementite for Low Carbon Ultrafine-grained
Steels : IS1J Int., 44(6)1063-1071(2004)

39.|Z. Liu, Y. Kobayashi, K. Nagai : Crystallography and Precipitation Kinetics of Copper Sulfide in Strip Casting Low
Carbon Steel : ISWJ Int., 44(9)1560-1567(2004)

40.|H. Qiu, Y. Kawaguchi, C. Shiga : Fracture behavior of ultra-fine grained steel bar under dynamic loading : J. Mater.
Sci., 39(11)3733-3737(2004)

41.|F.-G. Wei, T. Hara, K. Tsuzaki : Precise determination of the activation energy for desorption of hydrogen in two Ti-
added steels by a single thermal-desorption spectrum : Metall. Mater. Trans. B-Proc. Metall. Mater. Proc. Sci., 35, 587-
597(2004)

42.|W. Dong, H. Kokawa, S. Tsukamoto, Y. S. Sato, M. Ogawa : Mechanism Governing Nitrogen Absorption by Steel
Weld Metal during Laser Welding : Metall. Mater. Trans. B-Proc. Metall. Mater. Proc. Sci., 35B(4)331-338(2004)

43.|X. Q. Wu, Y. Katada : Role of Inclusions and Carbide Bands in Corrosion Fatigue of Pressure Vessel Steel in High
Temperature Water : Corrosion, 60(11)1045-1057(2004)

44.|T. Ono, Y. Tomota, P. Lukas, D. Lugovy, D. Neov, N. Tsuchida, K. Nagai : In situ neutron diffraction during tensile
straining of fine grained ferrite-pearlite steel : Mater. Sci. Technol., 20(1)121-125(2004)

45.|H. Qiu, Y. Kawaguchi, C. Shiga, M. Enoki, T. Kishi : A high-strength and low-yield-ratio carbon steel bar processed by
thermo-mechanical rolling : Mater. Sci. Technol., 20, 1158-1160(2004)

46.|M. Taneike, N. Fujitsuna, F. Abe : Improvement of creep strength by fine distribution of TiC in 9Cr ferritic heat resistant
steel : Mater. Sci. Technol., 20(11)1455-1461(2004)

47.|F. Abe, M. Tabuchi : Microstructural and Creep Strength of Welds in Advanced Ferritic Power Plant Steels : Sci.
Technol. Weld. Join., 9(1)22-30(2004)

48.|X. Q. Wu, Y. Katada : Influence of strain rate change on corrosion fatigue behavior of A533B steel in simulated BWR
water : J. Mater. Sci. Lett., 39(7)2519-2522(2004)

49.|W. Xingiang, Y. Katada : Corrosion Fatigue Behavior of Low-Alloy Pressure Vessel Steels in High Temperature Water
Under Multi-Factor Conditions : J. Press. Vessel Technol.-Trans. ASME, 126(4)466-472(2004)

50.]Y. Katada, M. Sagara, Y. Kobayashi, T. Kodama : Fabrication of high strength high nitrogen stainless steel with
excellent corrosion resistance and its mechanical properties : Mater. Manuf. Process., 19(1)19-30(2004)
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1. Papers Published
< Ecomaterials Center >

No. Publications Name

1.|T. Junwang, Z. Zou, Y. Jinhua : Efficient Photocatalytic Decomposition of Organic Contaminants over CaBi204 under
Visible Light Irradiation : Angew. Chem.-Int. Edit., 43, 4463-4466(2004)

2.|T. Junwang, Z. Zou, Y. Jinhua : Substitution Effects of Ca2+ by Sr2+ and Ba2+ on Structural Properties and
Photocatalytic Behaviors of Caln204 : Chem. Mat., 16(9)1644-1649(2004)

3.1J.Yin, Y. Jinhua, Z. Zou : Enhanced Photoelectrolysis of water with photoanode Nb:SrTiO3 : Appl. Phys. Lett., 85(4)
689-691(2004)

4.|K. Tamura, H. Sato, S. Yamashita, A. Yamagishi, H. Yamada : Orientational Tuning of Monolayers of Amphiphilic
Ruthenium(ll) Complexes for Optimizing Chirality Distinction Capability : J. Phys. Chem. B, 108(24)8287-8293(2004)

5.1J.Yin, Z. Zou, Y. Jinhua : Possible role of lattice dynamics in the photocatalytic activity of BaM1/3N2/303(M=Ni, Zn;
N=Nb, Ta) : J. Phys. Chem. B, 108(26)8888-8893(2004)

6.1J. Yin, Z. Zou, Y. Jinhua : Photophysical and photocatalytic activities of a novel photocatalyst Bazn1/3Nb2/303 : J.
Phys. Chem. B, 108(34)12790-12794(2004)

7.|T. Junwang, Z. Zou, M. Katagiri, T. Kako, Y. Jinhua : Photocatalytic degradation of MB on MIn204 (M = alkali earth
metal) under visible light: effects of crystal and electronic structure on the photocatalytic activity : Catal. Today, 93-95,
885-889(2004)

8.|D. Wang, Z. Zou, Y. Jinhua : A novel series of photocatalysts M2.5VMoO8 (M = Mg, Zn) for O2 evolution under visible
light irradiation : Catal. Today, 93-95, 891-894(2004)

9.|D. Wang, Z. Zou, Y. Jinhua : A novel Zn-doped Lu203/Ga203 composite photocatalyst for stoichiometric water
splitting under UV light irradiation : Chem. Phys. Lett., 384, 139-143(2004)

10.|H. Nakajima, T. Mori, M. Watanabe : Influence of platinum loading on photoluminescence of TiO2 powder : J. Appl.
Phys., 96(1)925-927(2004)

11.|K. Fukushi, T. Sato, N. Yanase, J. Minato, H. Yamada : Arsenate sorption on schwertmannite : Am. Miner., 89(11)
1728-1734(2004)

12.|K. Miyazawa, T. Suga : Transmission electron microscopy investigation of fullerene nanowhiskers and needle-like
precipitates formed by usinC60 and (eta2-C60)Pt(PPh3)2 : J. Mater. Res., 19(8)2410-2414(2004)

13.|H. Nakajima, T. Mori, S. Itoh : Photoluminescence properties of yttria-stabilized zirconia single crystal : J. Mater. Res.,
19(8)2457-2461(2004)

14.|K. Miyazawa, T. Suga : Transmission electron microscopy investigation of tubular and capsular needlelike crystals of
C60 produced by the liquid-liquid interfacial precipitation method : J. Mater. Res., 19(11)3145-3148(2004)

15.|H. Nakajima, T. Mori, S. Itoh, M. Watanabe : Photoluminescence properties of trace amounts of Pr and Tb in yttria-
stabilized zirconia : Solid State Commun., 129(7)421-424(2004)

16.|T. Junwang, Z. Zou, Y. Jinhua : Photocatalytic decomposition of organic contaminants by Bi2WOG6 under visible light
irradiation : Catal. Lett., 92(1-2)53-56(2004)

17.|Y. Kariya, T. Hosoi, S. Terashima, M. Tanaka, M. Otsuka : Effect of Silver Content on the Shear Fatigue Properties of
Sn-Ag-Cu Flip Chip Interconnects : J. Electron. Mater., 33(4)321-328(2004)

18.|T. Kasama, Y. Watanabe, H. Yamada, T. Murakami : Sorption of phosphates on Al-pillared smectites and mica at
acidic to neutral pH : Appl. Clay Sci., 25, 167-177(2004)

19.|N. Hosoda, T. Suga : C3F8 plasma fluorination of lead free solders for fluxless Soldering : Appl. Surf. Sci., 227, 81-86
(2004)

20.|H. Hashizume : Stability of FSM-16 in a highly moist and aquatic condition : Bull. Chem. Soc. Jpn., 77(7)1339-1342
(2004)

21.|H. Nakajima, T. Mori, M. Watanabe : Relation between the photoluminescence intensity of TiO2 suspension containing
ethanol and its surface coverage on the TiO2 surface : Jpn. J. Appl. Phys. Part 1 - Requl. Pap. Short Notes Rev. Pap.,
43(6A)3609-3610(2004)

22.|S. Terashima, Y. Kariya, M. Tanaka : Improvement on Thermal Fatigue Properties of Sn-1.2Ag-0.5Cu Flip Chip
Interconnects by Nickel Addition : Mater. Trans., 45(3)673-680(2004)

23.]Y. Kariya, T. Hosoi, T. Kimura, S. Terashima, M. Tanaka : Low Cycle Fatigue Properties of Ni added Low Silver
Content Sn-Ag-Cu Flip Chip Interconnects : Mater. Trans., 45(3)689-694(2004)

24.|P. W. Zhu : Electrical transport and thermoelectric properties of PbTe prepared by HPHT : Mater. Trans., 45(11)3102-
3105(2004)
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25.|T. Shishido, Y. Jinhua, K. Kudou, S. Okada, K. lizumi, M. Oku, Y. Ishizawa, A. Yoshikawa, M. Tanaka, A. Nomura, T.
Sugawara, K. Obara, T. Amano, S. Oishi, N. Kamegashira, Y. Kawagoe, S. Kohiki, K. Nakajima : Boron-carbon atomic
ratio dependence on the hardness and oxidation resistance of perovskite-type solid SCRh3BxC1-x : J. Alloy. Compd.,
375, 217-220(2004)

26.|T. Shishido, K. Kudou, T. Sasaki, S. Okada, Y. Jinhua, K. lizumi, A. Nomura, T. Sugawara, K. Obara, M. Tanaka, S.
Kohiki, Y. Kawazoe, K. Nakajima, M. Oku : Search for perovskite-type new borides in the Sc-TM-B : J. Alloy. Compd.,
383(1-2)294-297(2004)

27.|M. Fukuhara, F. Yin, K. Kawahara : Acoustic characteristics of high damping Mn73Cu20Ni5Fe2 alloy : Phys. Status
Solidi A-Appl. Res., 201(3)454-458(2004)

28.|M. Fukuhara, F. Yin : Temperature dependence of elastic parameters and internal frictions for MNCu20Ni5Fe2 alloy :
Phys. Status Solidi A-Appl. Res., 201(3)459-466(2004)

29.|J. Minato, Y.-J. Kim, H. Yamada, Y. Watanabe, K. Tamura, S. Yokoyama, S.-B. Cho, Y. Komatsu, G. W. Stevens :
Alkali-Hydrothermal Modification of Air-Classified Korean Natural Zeolite and Their Ammonium Adsorption Behaviors :
Sep. Sci. Technol., 39(16)3739-3751(2004)

30.|W. Yarong, T. Mori, J. Drennan, J. Li, Y. Yajima : Low-temperature synthesis of 10 mol% Gd203-doped CeO2
ceramics and its characterization : J. Ceram. Soc. Jpn., 112(5)S41-S45(2004)

31.|T. Mori, J. Drennan, W. Yarong, G. Auchtelronie, J. Li : Influence of nano-structural feature on electrolytic properties in
Gd doped CeO2 solid electrolytes : J. Ceram. Soc. Jpn., 112(5)S642-S648(2004)

32.|W. Plumbridge, Y. Kariya : Structural integrity in electronics : Fatigue Fract. Eng. Mater. Struct., 27(8)723-734(2004)

33.|J. Sadlo, J. Michlik, H. Yamada, B. Michel, S. Shimomura : New Type of Paramagnetic Silver Cluster in Sodalite: Ag87
+: Solid State Phenom., 99-100, 213-216(2004)

34.|H. Hashizume : Adsorption of some aromatic compounds by a synthetic mesoporous silicate : J. Environ. Sci. Health
Part A-Toxic/Hazard. Subst. Environ. Eng., A39(10)2615-2625(2004)

35.|X. Liu, S. Takamori, Y. Ohsawa : The effect of aluminum addition on the damping capacity of cast iron : J. Mater. Sci.
Lett., 39, 6097-6099(2004)

36.|H. Yamada, J. Sadlo, K. Tamura, S. Shimomura, J. Turek, J. Michalik : Electron paramagnetic resonance studies on
silver atoms and clusters in regularly interstratified clay minerals : Nukleonika, 49(4)131-136(2004)

37.]Y. Kariya, T. Asai, T. Suga, O. Masahisa : Mechanical Properties of Lead Free Solder Alloys Evaluated by Miniature
Size Specimen : TMS Letters, 1(8)169-170(2004)
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1. Papers Published
< High Magnetic Field Center >

No. Publications Name

1.|S. Takeishi, Y. Tobu, H. Kitagawa, A. Goto, T. Shimizu, T. Okubo, T. Mitani, R. Ikeda : The NQR Observation of Spin-
Peierls Transition in an Antiferromagnetic MX-Chain Complex [NiBr(chxn)2]Br2 : J. Am. Chem. Soc., 126(6)1614-1615
(2004)

2.|K. Takazawa, Y. Kitahama, Y. Kimura : Self-oriented pseudoisocyanine J aggregates in solution : Chem. Commun.,
(20)2272-2273(2004)

3.|T. Kimura, M. Yoshino, T. Yamane, M. Yamato, M. Tobita : Uniaxial Alignment oftheSmallest Diamagnetic
Susceptibility Axis using Time-Dependent Magnetic Fields : Langmuir, 20(14)5669-5672(2004)

4.|A. Goto, K. Hashi, T. Shimizu, R. Miyabe, X. Wen, S. Ohki, S. Machida, T. lijima, G. Kido : Optical pumping NMR in
the compensated semiconductor InP:Fe : Phys. Rev. B, 69(7)075215-1-075215-7(2004)

5.|M. Matsukawa, M. Chiba, A. Akasaka, R. Suryanarayanan, M. Apostu, A. Revcolevschi, S. Nimori, N. Kobayashi :
Stretched exponential behavior in remanent lattice striction of a (La,Pr)1.2Sr1.8Mn207 bilayer manganite single
crystal : Phys. Rev. B, 70(13)132402-1-132402-4(2004)

6.|M. Tomita, M. Murakami, K. Ito, H. Wada : Mechanical properties and field trapping ability of bulk superconductors with
resin impregnation : Supercond. Sci. Technol., 17(1)78-82(2004)

7.1T. lijima, K. Hashi, A. Goto, T. Shimizu, S. Ohki : Indirect spin-spin coupling in InP investigated by triple-resonance
NMR under magic-angle spinning : J. Phys. Soc. Jpn., 73(4)1045-1049(2004)

8.|A. Oyamada, S. Maegawa, T. Goto, K. Hashi, H. Kitazawa : Quadrupolar Ordering in YbSb Studied by 121Sb and
123Sb NMR : J. Phys. Soc. Jpn., 73(7)1953-1961(2004)

9.|T. Shimizu, A. Goto, K. Hashi, S. Ohki : Trial Measurement of NMR in a Bitter Magnet of NIMS : Chem. Lett., 33(11)
1502-1503(2004)

10.]J.W. Qi, N.I. Wakayama : The combined effects of magnetic field and magnetic field gradients on convection in crystal
growth : Phys. Fluids, 16(9)3450-3459(2004)

11.|D. C.Yin, N.I. Wakayama, K. Harata, M. Fujiwara, T. Kiyoshi, H. Wada, N. Niimura, S. Arai, W. D. Huang, Y.
Tanimoto : Formation of protein crystals (orthorhombic lysozyme) in quasi-microgravity environment obtained by
superconducting magnet : J. Cryst. Growth, 270, 184-191(2004)

12.|K. Takazawa : Laser-Induced Fluorescence Excitation Spectra due to the B2ll(v"=0)-X2II(v'=0) Transition of NO in
Magnetic Fields up to 10T : J. Mol. Spectrosc., 223(2)120-124(2004)

13.|K. Tsuchiya, A. Tsutsumi, H. Ohtsuka, M. Umemoto : Modification of NiMnGa ferromagnetic shape memory alloy by
addition of rare earth elements : Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct. Process., 378, 370-376(2004)

14.}H. Okada, Y. Kudo, A. Chiba, H. Nakazawa, K. Mitsuhashi, T. Ohara, H. Wada : Removal system of arsenic from
geothermal water by High Gradient Magnetic Seaparation -HGMS Reciprocal Filter- : IEEE Trans. Appl. Supercond.,
14(2)1576-1579(2004)

15.|T. Kiyoshi, H. Maeda, J. Kikuchi, Y. Ito, H. Hirota, S. Yokoyama, S. Ito, T. Miki, M. Hamada, O. Ozaki, S. Hayashi, N.
Kurihara, H. Suematsu, M. Yoshikawa, S. Matsumoto, A. Sato, H. Wada : Present Status of 920 MHz High-Resolution
NMR Spectrometers : IEEE Trans. Appl. Supercond., 14(2)1608-1612(2004)

16.|N.l. Wakayama, M. Wakayama, T. Nishiyasu : Effects of magnetic fields on breathing : IEEE Trans. Appl. Supercond.,
14(2)1628-1631(2004)

17.|T. Shimizu, A. Goto, K. Hashi, S. Ohki : NMR at 23.5 T by a Resistive Magnet in NIMS : IEEE Trans. Appl.
Supercond., 14(2)1632-1634(2004)

18.|0. Ozaki, T. Kiyoshi, S. Matsumoto, J. Fujihira, H. Wada : Development of a Magnetic Force Booster : IEEE Trans.
Appl. Supercond., 14(2)1663-1665(2004)

19.|S. Kinoshita, T. Takagi, H. Kotera, N.I. Wakayama : Numerical simulation of diffusion flames with and without magnetic
field : IEEE Trans. Appl. Supercond., 14(2)1685-1688(2004)

20.|S. Ito, T. Miki, M. Hamada, A. Sato, T. Kiyoshi, M. Yoshikawa, F. Matsumoto, H. Nagai, H. Wada, S. Fukui, T.
Noguchi : Long term operation of superfluid-cooled cryostat for 920MHz NMR spectrometer : IEEE Trans. Appl.
Supercond., 14(2)1715-1718(2004)

21.|T. Miki, S. Ito, M. Hamada, M. Yoshikawa, A. Sato, T. Kiyoshi, H. Wada, F. Matsumoto, H. Nagai, T. Noguchi, S.
Fukui : The Measurement and Control System for 920MHz NMR Magnet : IEEE Trans. Appl. Supercond., 14(2)1742-
1745(2004)

22.|Y. Nihei, Y. Hiraoka, Y. Kagaya, Y. Kohno, K. Shibata, H. Ohtsuka : Effect of pre-strain and reheating on isothermal a '
martensite formation in Fe-25.5Ni-4Cr austenitic steel : J. Nucl. Mater., 329-333, 648-651(2004)

23.|K. Hashi, T. Shimizu, A. Goto, T. lijima, S. Ohki : NMR Measurements with a Hybrid Magnet : Jpn. J. Appl. Phys. Part
2, 43(8A)L1020-L.1022(2004)
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24.|T. lijima, K. Hashi, A. Goto, T. Shimizu, S. Ohki : Shallow donor impurity states of InP studied by 31P NMR spectra
under magic-angle spinning : Jpn. J. Appl. Phys. Part 2, 43(11A)L1387-L1389(2004)

25.|X.J. Hao, H. Ohtsuka : Effect of high magnetic field on phase transformation temperature in Fe-C alloys : Mater.
Trans., 45(8)2622-2625(2004)

26.|M. Maeda, A. Sato, M. Yuyama, M. Kosuge, F. Matsumoto, H. Nagai : Characteristics of a Silicon Pressure Sensor in
Superfluid Helium Pressurized up to 1.5 MPa : Cryogenics, 44(4)217-222(2004)

27.|T. Numazawa, K. Kamiya, T. Sato, S. Nozawa, T. Yanagitani : Perfprmance of Gd-Tb Oxysulfide Ceramic Regenerator
Material for G-M Cryocoolers : Adv. Cryro. Eng., 49, 1598-1604(2004)
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1. Papers Published
< Materials Information Technology Station >

No. Publications Name

1.]Y. Xu, Y. Tanaka, M. Goto, Y. Zhou, K. Yagi : Thermal conductivity of SiC fine particles reinforced Al alloy matrix
composite with dispersed particle size : J. Appl. Phys., 95(2)722-726(2004)

2.|Z.-Y. Deng, F. F. Xu, J. She, Y. Tanaka, Y. Bando : Effects of Zirconium Doping on Grain Boundary Bonding in
Alumina-Silicon Carbide Composites : J. Am. Ceram. Soc., 87(3)493-495(2004)

3.|M. Kimura, K. Yamaguchi, M. Hayakawa, K. Kobayashi, S. Matsuoka, E. Takeuchi : Fatigue Fracture Mechanism
Maps for a Type 304 Stainless Steel : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A(4)1311-1316(2004)

4.1Y. Furuya, S. Matsuoka : Gigacycle fatigue properties of a modified-ausformed Si-Mn steel and effects of
microstructure : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A, 1715-1723(2004)

5.|M. Tabuchi, H. Jechang, H. Hongo, T. Watanabe, T. Yokobori : Computational Simulation for Creep Crack Growth
Based on Fracture Mechanisms : Metall. Mater. Trans. A-Phys. Metall. Mater. Sci., 35A(6)1757-1764(2004)

6.]Y. Furuya, S. Matsuoka, T. Abe : Inclusion-controlled fatigue properties of 1800 MPa-class spring steels : Metall.
Mater. Trans. A-Phys. Metall. Mater. Sci., 35A, 3737-3744(2004)

7.1Z.-Y. Deng, Y. Zhou, M. E. Brito, Y. Tanaka, T. Ohji : Effects of rare earth dopants on grain boundary bonding in
alumina-silicon carbide composites : J. European Ceram. Soc., 24(2)511-516(2004)

8.]Y. Ono, T. Yuri, H. Sumiyoshi, E. Takeuchi, S. Matsuoka, T. Ogata : High-Cycle Fatigue Properties at Cryogenic
Temperatures in INCONEL 718 Nickel-based Superalloy : Mater. Trans., 45(2)342-345(2004)

9.]Y. Xu, K. Yagi : Calculation of the thermal conductivity of randomly dispersed composites using a finite element
modeling method : Mater. Trans., 45(8)2602-2605(2004)

10.|M. Hayakawa, K. Yamaguchi, M. Kimura, K. Kobayashi : Observation of Multi-Scale Structure for a Creep-Fatigued
Ferritic 12Cr-2W Steel : Mater. Trans., 45(12)3291-3297(2004)

11.|R. Subasri : Investigations on the factors assisting a one-step synthesis cum sintering of sodium beta alumina using
microwaves : Mater. Sci. Eng. B-Solid State Mater. Adv. Technol., 112, 73-78(2004)

12.]Y. Xu, K. Yagi : Automatic FEM model generation for evaluating thermal conductivity of composite with random
materials arrangement : Comput. Mater. Sci., 30, 242-250(2004)

13.|K. Sawada, M. Taneike, K. Kimura, F. Abe : Effect of nitrogen content on microstructural aspects and creep behavior
in extremely low carbon 9Cr heat-resistant steel : 1S1J Int., 44(7)1243-1249(2004)

14.|K. Kobayashi, K. Yamaguchi, M. Kimura, M. Hayakawa : Low- and High-Cycle Fatigue Properties of 12Cr-2W Ferritic
Steel at High Temperatures : J. Mater. Sci., 39, 6253-6256(2004)

15.]H. Hirukawa, S. Matsuoka, Y. Furuya : Nanoscopic Strength Analysis of Tempered-Martensitic steels Using Atomic
Force Microscopy and Nanoindentation. : Mater. Lett., 58(3-4)321-325(2004)

16.|M. Hayakawa, K. Yamaguchi, M. Kimura, K. Kobayashi : Visualization of subgrain structure for a ferritic 12Cr-2W steel
using backscattered scanning electron microscopy : Mater. Lett., 58, 2565-2568(2004)

17.|T. Abe, Y. Furuya, S. Matsuoka : Gigacyle fatigue properties of 1800MPa class spring steels : Fatigue Fract. Eng.
Mater. Struct., 27, 159-167(2004)

18.]Y. Ono, T. Yuri, H. Sumiyoshi, S. Matsuoka, T. Ogata : High-cycle fatigue properties in Ti-5% Al-2.5% Sn ELI alloy
with large grain size at cryogenic temperatures : Fatigue Fract. Eng. Mater. Struct., 27(5)353-359(2004)

19.|R. Subasri, T. Shinohara : Application of the photoeffect in TiO2 for cathodic protection of copper : Electrochemistry, 72
(12)880-884(2004)

20.|T. Adachi, A. T. Yokobori, Jr, M. Tabuchi, A. Fuji, T. Yokobori, K. Nikbin : The Proposal of Q* Parameter and
Derivation of the Law of Creep Crack Growth Life for a Round Bar Specimen With a Circular Notch for Cr-Mo-V Steel :
Mater. High Temp., 21(2)95-100(2004)

21.|S. K. Albert, M. Matsui, H. Hongo, T. Watanabe, K. Kubo, M. Tabuchi : Creep Rupture Properties of HAZs of a High Cr
Ferritic Steel Simulated by a Weld Simulator : Int. J. Pressure Vessels Pip., 81(3)221-234(2004)

22.|T. Watanabe, M. Yamazaki, H. Hongo, M. Tabuchi, T. Tanabe : Effect of stress on microstructural change due to aging
at 823K in multi-layer welded joint of 2.25Cr - 1Mo steel : Int. J. Pressure Vessels Pip., 81(3)279-284(2004)

23.|H. Jechang, M. Tabuchi, H. Hongo, A. T. Yokibori Jr, A. Fuji : CREEP CRACK GROWTH PROPERTIES FOR
12CrWCoB ROTOR STEEL USING CIRCULAR NOTCHED SPECIMEN : Int. J. Pressure Vessels Pip., 81(5)401-407
(2004)

24.|IN. Nagashima, K. Miyahara, S. Matsuoka : Development of an Atomic Force Microscpoe Ultra-Micro Hardness
testerwith a Silicon Tip for High-Resolution AFM Imaging : JSME Int. J. Ser. A-Solid Mech. Mat. Eng., 47(3)448-456
(2004)

25.|M. Tabuchi, M. Kondo, T. Watanabe, H. Hongo, F. Yin, F. Abe : Improvement of Type IV Cracking Resistance of 9Cr
Heat Resisting Steel Weldment by Boron Addition : Acta Metall. Sin., 17(4)331-337(2004)
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26.|K. Kobayashi, K. Yamaguchi, M. Hayakawa, M. Kimura : HIGH CYCLE FATIGUE PROPERTIES OF NICKEL-BASE
ALLOY 718 : Acta Metall. Sin., 17(4)345-349(2004)

27.|H. Hongo, M. Yamazaki, T. Watanabe, T. Tanabe, M. Tabuchi, Y. Monma : EVALUATION OF CREEP PROPERTIES
FOR 316FR STEEL THICK PLATE WELDMENT USING MINIATURE CREEP SPECIMEN : Acta Metall. Sin., 17(4)
369-374(2004)

28.|K. Yagi : Development of a Materials Risk Information Platform for a Safe Society : Acta Metall. Sin., 17(4)375-380
(2004)

29.|T. Yuri, Y. Ono, T. Ogata : Notch Effect on High-Cycle Fatigue Properties of Titanium Alloy at Cryogenic
Temperatures : Adv. Cryro. Eng., 50, 106-113(2004)

30.|T. Ogata, T. Yuri, H. Sumiyoshi, Y. Ono, S. Matsuoka, K. Okita : Data Sheet Program and Mechanical Properties of Ti-
5Al-2.5Sn ELI and Alloy 718 at Cryogenic Temperatures : Adv. Cryro. Eng., 50, 122-129(2004)

31.|Y. Kaji, H. Tsuji, M. Fuijita, Y. Xu, K. Yoshida, S. Mashiko, K. Shimura, S. Miyakawa, T. Ashino : Development of a
knowledge based system linked to a materials database : Data Science Journal, 3(21)88-95(2004)
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1. Papers Published
< Materials Analysis Station >
\[o} Publications Name

1.]Z. Berenyi, B. Aszalos-Kiss, J. Toth, D. Varga, L. Kovel, K. Tokesi, I. Cserny, S. Tanuma : Inelastic mean free paths of
Ge in the range of 2-10 keV electron energy : Surf. Sci., 566-568, 1174-1178(2004)

2.|K. Ogawa, S. Kajiwara : High-resolution electron microscopy study of ledge structures and transition lattices at the
austenite-martensite interface in Fe-based alloys : Philos. Mag., 84(27)2919-2947(2004)

3.|S. Hasegawa, H. Yamaguchi, K. Yamada, T. Kobayashi : Determination of Trace Elements in High-Purity Molybdenum
by Solid-Phase Extraction/ICP-MS : Mater. Trans., 45(3)925-929(2004)
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1. Papers Published
< High Voltage Electron Microscopy Station>
\[o} Publications Name

1|K. Watanabe, Y. Anzai, N. Nakanishi, T. Yamazaki, K. Kuramochi, K. Mitsuishi, K. Furuya, I. Hashimoto :
Microstructures formed in recrystallized Si : Appl. Phys. Lett., 84(22)4520-4522(2004)

2|Z. Liu, K. Mitsuishi, K. Furuya : Features of self-supporting tungsten nanowire deposited with high-energy electrons : J.
Appl. Phys., 96(1)619-623(2004)

3|Z. Liu, K. Mitsuishi, K. Furuya : The growth behavior of self-standing tungsten tips fabricated by electron-beam-
induced deposition using 200 keV electrons : J. Appl. Phys., 96(7)3983-3986(2004)

4|G. Xie, O. Ohashi, N. Yamaguchi, S. Minghui, K. Mitsuishi, K. Furuya, T. Noda : Reduction of surface oxide films in Al-
Mg alloy powders by pulse electric current sintering : J. Mater. Res., 19(3)815-819(2004)

5|A. Yamamoto, S. Tanaka, D. Matsubayashi, S. Makiuchi, H. Tatsuoka, T. Matsuyama, M. Tanaka, Z. Liu, H.
Kuwabara : Morphological modification of beta-FeSi2 on Si(111) by high temperature growth and post-thermal
annealing : Thin Solid Films, 461, 28-33(2004)

6|H. Kannou, Y. Saito, M. Kuramoto, H. Tatsuoka, T. Nakamura, T.Matsuyama, H. Udono, Y. Maeda, M. Tanaka, Z. Liu,
H. Kuwabara : Structural and electrical properties of beta-FeSi2 single crystals grown using Sb solvent : Thin Solid
Films, 461, 110-115(2004)

7|T. Aoki, M. Takeguchi, P. Boieriu, R. Singh, C. Grein, Y. Chang, S. Sivananthan, D. Smith : Microstructure
characterization of HgTe/HgCdTe superlattices : J. Cryst. Growth, 271, 29-36(2004)

8|G. Xie, S. Minghui, K. Mitsuishi, K. Furuya : Selective Tungsten Deposition into Ordered Nanohole Arrays of Anodic
Porous Alumina by Electron-Beam-Induced Deposition : Appl. Phys. A-Mater. Sci. Process., 79(8)1843-1846(2004)

9|M. Shimojo, M. Takeguchi, M. Tanaka, K. Mitsuishi, K. Furuya : Electron beam-induced deposition using iron carbonyl
and the effects of heat treatment on nanostructure : Appl. Phys. A-Mater. Sci. Process., 79, 1869-1872(2004)

10| T. Mieno, N. Matsumoto, M. Takeguchi : Efficient Production of Single-Walled Carbon Nanotubes by JxB Gas-Arc
Method : Jpn. J. Appl. Phys. Part 2, 43(12A)L1527-L1529(2004)

11|G. Xie, O. Ohashi, T. Sato, N. Yamaguchi, S. Minghui, K. Mitsuishi, K. Furuya : Effect of Mg on the sintering of Al-Mg
alloy powders by pulse electric-current sintering process : Mater. Trans., 45(3)904-909(2004)

12|Z. Liu, S. Minghui, K. Mitsuishi, K. Furuya, H. Hashimoto : Detection of iron-oxide layer on the surface of iron nitride
using high-resolution electron microscopy and Fourier filtering : J. Electron Microsc., 53(2)143-148(2004)

13|N. Ishikawa, S. Minghui, K. Mitsuishi, K. Furuya, Y. Watanabe, T. Inami : TEM Observation of the Reduction of Wustite
by Hydrogen lon Implantation : ISIJ Int., 44(12)2029-2032(2004)

14| M. Takeguchi, M. Shimojo, K. Mitsuishi, M. Tanaka, K. Furuya : Nanostructures fabricated by electron beam induced-
chemical vapor deposition : Superlattices Microstruct., 36, 255-264(2004)
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1. Papers Published
<International Center for Young Scientists (ICYS)>

No. Publications Name
1|T. Kishi, Y. Bando : Status and trends of nanotechnology R&D in Japan :_ Nat. Mater., 3(3)129-131(2004)

2|L. Vayssieres, Mi. Graetze : Highly Ordered SnO2 Nanorod-Arrays from Controlled Aqueous Growth : Angew. Chem.-
Int. Edit., 43(28)3666-3670(2004)

3|J. Hu, Y. Bando, J. H. Zhan, D. Golberg : Sn-Filled Single-Crystalline Wurtzite-Type ZnS Nanotubes : Angew. Chem.-
Int. Edit., 43, 4606-4609(2004)

4|D. Walsh : Preparation of Higher-Order Zeolite Materials by Using Dextran Templating : Angew. Chem.-Int. Edit., 43
(48)6691-6695(2004)

5]J. Hu, Y. Bando, J. H. Zhan, F. F. Xu, T. Sekiguchi, D. Golberg : Growth of Single-Crystalline Cubic GaN Nanotubes
with Rectangular Cross-Sections : Adv. Mater., 16(16)1465-1468(2004)

6|A. Vinu, T. Krithiga, V. Murugesan, M. Hartmann : Direct Synthesis of Novel FeSBA-1 Cubic Mesoporous Catalyst and
Its High Activity in the tert.-Butylation of Phenol Reaction : Adv. Mater., 16(20)1817-1821(2004)

7|A. Vinu, V. Murugesan, O. Tangermann, M. Hartmann : Adsorption of Cytochrome ¢ on Mesoporous Molecular Sieves:
Influence of pH, Pore Diameter, and Alminum Incorporation : Chem. Mat., 16(16)3056-3065(2004)

8|K. A.00 Andreas, N. Abe, M. Ohnuma, T. Ohkubo, H. Mamiya, K. Hono : Rapidly solidified (FePt)70P30 alloy with high
coercivity : Appl. Phys. Lett., 85(5)789-791(2004)

91J. Hu, Y. Bando, J. H. Zhan, D. Golberg : Fabrication of ZnS/SiC nanocables, SiC-shelled ZnS nanoribbons (and
sheets), and SiC nanotubes (and tubes) : Appl. Phys. Lett., 85(14)2932-2934(2004)

10|J. Hu, Y. Bando, J. H. Zhan, D. Golberg : Si/ZnS and Si/ZnSe core/shell nanocrystal structures : Appl. Phys. Lett., 85
(16)3593-3595(2004)

11|A. Vinu, V. Murugesan, M. Hartmann : Adsorption of Lysozyme over Mesoporous Molecular Sieves MCM-41 and SBA-
15:Influence of pH and Alminum Incorporation : J. Phys. Chem. B, 108(22)7323-7330(2004)

12|T. Nakanishi, H. Ohwaki, H. Tanaka, H. Murakami, T. Sagara, N. Nakashima : Electrochemical and Chemical
Reduction of Fullerenes C60 and C70 Embedded in Cast Films of Atrtificial Lipids in Aqueous Media : J. Phys. Chem.
B, 108(23)7754-7762(2004)

13|A. Vinu, V. Murugesan, W. Bohlmann, M. Hartmann : An Optimized Procedure for the Synthesis of AISBA-15 with
Large Pore Diameter and High Aluminum Content : J. Phys. Chem. B, 108(31)11496-11505(2004)

14|P. Naumov, Y. Ohashi : Packing-dependent photochromism: the case of photoinduced intramolecular proton transfer
in 6-(2',4'-dinitrobenzyl)-2,2'-bipyridine : Acta Crystallogr. Sect. B-Struct. Sci., B60(3)343-349(2004)

15|H. Yoshida, K Yokoyama, N. Shibata, Y. Ikuhara, T. Sakuma : High-temperature Grain Boundary Sliding Behavior and
Grain Boundary Energy in Cubic Zirconia Birystals : Acta Mater., 52(8)2349-2357(2004)

16|A. Kuwabara, M. Nakano, H. Yoshida, Y. Ikuhara, T. Sakuma : Superplastic Flow Stress and Electronic Structure in
Yttria-Stabilized tetragonal zirconia polycrystals doped with GeO2 and TiO2 : Acta Mater., 52(19)5563-5569(2004)

17|Y. Kurokawa, Y. Jimba, H. Miyazaki : Internal electric-field intensity distribution of a monolayer of periodically arrayed
dielectric spheres : Phys. Rev. B, 70(15)155107-1-155107-5(2004)

18|C. L. Don, C. Persson, L. Vayssieres, A. Augustsson, T. Schmitt, M. Mattesini, R. Ahuja, C. L. Chang, J. Guo :
Electronic structure of nanostructured ZnO from x-ray absorption and emission spectroscopy and the local density
approximation : Phys. Rev. B, 70(19)195325-1-195325-5(2004)

19|K.H. Wu, A. Oreshkin, Y. Takamura, Y. Fujikawa, T. Nagao, T. Briere, V. Kumar, Y. Kawazoe, R.F. Dou, J.F. Jia, Q.K.
Xue, T. Sakurai : Step-by-step cooling of a two-dimensional Na gas on the Si(111)-(7x7) surfac : Phys. Rev. B, 70(19)
195417-1-195417-4(2004)

20|A. Vinu, K. Usha Nandini, V. Murugesan, W. Bohlmann, V. Uma Maheswari, A. Popple, M. hartmann : Mesoporous
FeAIMCM-41: an improved catalyst for the vapor phase tert-butylation of phenol : Appl. Catal. A-Gen., 265, 1-10(2004)

21|A. Vinu, K. Ariga, S. Saravanamurugan, M. Hartmann, V. Murugesan : Synthesis of highly acidic and well ordered
MgAI-MCM-41 and its catalytic performance on the isopropylation of m-cresol : Microporous Mesoporous Mat., 76(1)
91-98(2004)

22|D. Green, D. Walsh, X. Yang, S. Mann, R. Oreffo : Stimulation of human bone marrow stromal cells using growth
factor encapsulated calcium carbonate microspheres : J. Mater. Chem., 14, 2206-2212(2004)

23|S. Wimbush, B. Holzapfel, Ch. Jooss : Observation of dendritic flux instabilities in YNi2B2C thin films : J. Appl. Phys.,
96(6)3589-3591(2004)

24|A. Vinu, M. Hartmann : Direct Synthesis and Spectroscopic Evidence of Framework Co(ll) ions in SBA-15 Mesoporous
Molecular Sieves : Chem. Lett., 33(5)588-589(2004)

25|H. Yoshida, Y. IKuhara, T. Sakuma : High Temperature Plastic Deformation Related to Grain Boundary Chemistry in
Cation-doped Alumina : Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct. Process., 387-389(1)723-727(2004)
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26|P. Naumov, Y. Ohashi : Latent photochromism (pseudothermochromism) and photofatigue of crystalline 2-(2',4'-
dinitrobenzyl)pyridine : J. Phys. Org. Chem., 17, 865-875(2004)

27|S. Yasuda, H. Yoshida, T. Yamamoto, T. Sakuma : Improvement of High-temperature creep resistance in
polycrystalline Al203 by cation co-doping : Mater. Trans., 45(7)2078-2082(2004)

28|H. Yoshida, H. Nagayama, A. Kuwabara, T. Sakuma : Criterion for High Temperature Failure and Grain Boundary
Chemistry in Superplastic TZP : Mater. Trans., 45(7)2106-2111(2004)

29|H. Nagayama, H. Yoshida, Y. Ikuhara, T. Sakuma : Effect of GeO2 and NdO2 co-doping on high-temperature ductility
in TZP : Mater. Trans., 45(8)2564-2568(2004)

30|K Nakatani, H. Nagayama, H. Yoshida, T Yamamoto, T Sakuma : GeO2-doping Dependence of High Temperature
Superplastic Behavior in 3Y-TZP : Mater. Trans., 45(8)2569-2572(2004)

31|J. Owen, K. Miki, D. Bowler : Short range and long range strain fields of Bi nanoline : Mater. Sci. Technol., 20, 955-958
(2004)

32|P. Naumov : Steady-state infrared evidence of the photoinduced aci-nitro tautomer of solid 2-(2',4'-dinitrobenzyl)
pyridine : Bulletin of the Chemists and Technologists of Macedonia, 23(2)87-92(2004)
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2. Implementation of Patents
2.1 The Registered Patent (Foreign Patent)

Title of the invention Registration Date of Patent
country Patent number
1.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR CHINA H16.4.7 |ZL00102663.1
WELDADBILITY AND METHOD FOR PRODUCING THE SAME
(Joint owner:corporation)
2.|FINE FERRITE-BASED STRUCTURE STEEL AND FRANCE H16.4.14 |903413
PRODUCTION METHOD THEREOF
3.|FERRITIC HEAT-RESISTANT STEEL AND METHOD FOR BELGIUM H16.4.14 |903421
PRODUCING IT
4.|FINE FERRITE-BASED STRUCTURE STEEL AND GERMANY H16.4.14 |698 23 126.0-08
PRODUCTION METHOD THEREOF
5.|FERRITIC HEAT-RESISTANT STEEL AND METHOD FOR GERMANY H16.4.14 |698 27 729.5-08
PRODUCING IT
6.|PROCESS FOR THE PRODUCTION OF Nb3Al EXTRA-FINE GERMANY H16.4.15 |10117227
MULTIFILAMENTARY SUPERCONDUCTING WIRE
7.\METHOD FOR STABILIZING OXIDE-SEMICONDUCTOR US.A H16.4.20 |6,723,164
INTERFACE BY USING GROUP 5 ELEMENT AND STABILIZED
SEMICONDUCTOR
8.|GATE, CMOS STRUCTURE, AND MOS STRUCTURE TAIWAN H16.5.7 |194500
9.|NANOTUBE, NANO THERMOMETER AND METHOD FOR US.A H16.5.18 |6,737,378
PRODUCING THE SAME
10.|ALUMINA SUPERPLASTIC CERAMICS FRANCE H16.6.4 |14802
11.|OPTICALLY FUNCTIONAL DEVICE,SINGLE CRYSTAL US.A H16.6.8 |6,747,787
SUBSTRATE FOR THE DEVICE AND METHOD FOR ITS USE
12.|ULTRA MICRO INDENTATION TESTING APPARATUS US.A H16.6.29 |6755075
13.|NICKEL-BASED SINGLE CRYSTAL ALLOY AND A METHOD OF |U.S.A H16.6.29 |6,755,921
MANUFACTURING THE SAME
14.|FINE HOLLOW POWDER,THIN FLAKY TITANIUM OXIDE KOREA H16.7.28 |443451
POWDER OBTAINED BY PULVERIZATION OF THE FINE
HOLLW POWDER AND PROCESSES FOR PRODUCING THE
SAME(Joint owner:corporation)
15.|ULTRA-FINE TEXTURE STEEL AND METHOD FOR TAIWAN H16.8.3 |199752
PRODUCING IT
16.|OXYNITRIDE PHOSPHOR ACTIVATED BY A RARE EARTH US.A H16.8.17 |6,776,927
ELEMENT,AND SIALON TYPE PHOSPHOR
17.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR FRANCE H16.10.13 1031636
WELDABILITY AND METHOD FOR PRODUCING THE SAME
(Joint owner:corporation)
18.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR ENGLAND H16.10.13 |1031636
WELDABILITY AND METHOD FOR PRODUCING THE SAME
(Joint owner:corporation)
19.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR ITALY H16.10.13 |1031636
WELDABILITY AND METHOD FOR PRODUCING THE SAME
(Joint owner:corporation)
20.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR BELGIUM H16.10.13 |1031636
WELDABILITY AND METHOD FOR PRODUCING THE SAME
(Joint owner:corporation)
21.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR GERMANY H16.10.13 |600 14 726.6-08
WELDABILITY AND METHOD FOR PRODUCING THE SAME
(Joint owner:corporation)
22.|HAVEY WALL STEEL MATERIAL HAVING SUPERIOR AUSTRALIA H16.10.13 |EPC:1031636
WELDABILITY AND METHOD FOR PRODUCING THE SAME :E279543
(Joint owner:corporation)
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FOR PRODUCTION THEREOF AS WELL AS PROBE USED
THEREFOR(Joint owner: RIKEN)

TOTAL

50

National Institute for Materials Science (NIMS)

23.|METHOD FOR TREATING PHOTOREFRACTIVE EFFECT OF US.A H16.11.9 |6,814,800
AN OPTICAL DEVICE AND PHOTOREFRACTIVE EFFECT-
SUPPRESSED OPTICAL FREQUENCY CONVERSION DEVICE

24.|HIGH-MELTING SUPERALLOY AND METHOD OF PRODUCING |ENGLAND H16.12.1 |1026269
THE SAME

25.|HIGH-MELTING SUPERALLOY AND METHOD OF PRODUCING |FRANCE H16.12.1 |1026269
THE SAME

26.|HIGH-MELTING SUPERALLOY AND METHOD OF PRODUCING |ITALY H16.12.1 |1026269
THE SAME

27.|HIGH-MELTING SUPERALLOY AND METHOD OF PRODUCING |BELGIUM H16.12.1 |1026269
THE SAME

28.|HIGH-MELTING SUPERALLOY AND METHOD OF PRODUCING |SWITZERLAND |H16.12.1 |1026269
THE SAME

29.|HIGH-MELTING SUPERALLOY AND METHOD OF PRODUCING |GERMANY H16.12.1 |600 16 292.3-08
THE SAME

30.|SHAPE MEMORY ALLOY ENGLAND H16.12.8 1123983

31.|SHAPE MEMORY ALLOY FRANCE H16.12.8 1123983

32.|SHAPE MEMORY ALLOY GERMANY H16.12.8 |1123983

33.|SHAPE MEMORY ALLOY CHINA H16.12.15|ZL01116241.4

34.|TITANIA ULTRATHIN FILM AND METHOD FOR PRODUCING IT |U.S.A H17.1.4 6,838,160

35.|METHOD OF FORMING HIGH TEMPERATURE US.A H17.1.4 16,839,578
SUPERCONDUCTING JOSEPHSON JUNCTION

36.|NICKEL-BASE SINGLE-CRYSTAL SUPERALLOYS, METHOD OF |[ENGLAND H17.1.5 1184473
MANUFACTURING SAME AND GAS TURBINE HIGH
TEMPERATURE PARTS MADE THEREOF(Joint owner:
corporation)

37.|NICKEL-BASE SINGLE-CRYSTAL SUPERALLOYS, METHOD OF |FRANCE H17.1.5 1184473
MANUFACTURING SAME AND GAS TURBINE HIGH
TEMPERATURE PARTS MADE THEREOF(Joint owner:
corporation)

38.|NICKEL-BASE SINGLE-CRYSTAL SUPERALLOYS, METHOD OF |SWITZERLAND |H17.1.5 |1184473
MANUFACTURING SAME AND GAS TURBINE HIGH
TEMPERATURE PARTS MADE THEREOF(Joint owner:
corporation)

39.|NICKEL-BASE SINGLE-CRYSTAL SUPERALLOYS, METHOD OF |GERMANY H17.1.5 |60108212.5-08
MANUFACTURING SAME AND GAS TURBINE HIGH
TEMPERATURE PARTS MADE THEREOF(Joint owner:
corporation)

40.|NB3GA MULTIFILAMENTARY SUPERCONDUCTING WIRE AND |U.S.A H17.1.18 |6,845,254
PROCESS FOR PREPARING THE SAME

41.|HIGH SENSITIVE MAGNETIC FIELD SENSOR US.A H17.1.25 |6,847,546

42.|METHOD OF PROCESSING AND HEAT-TREATING NbC- US.A H17.2.15 |6,855,216
ADDED Fe-Mn-Si-BASED SHAPE MEMORY ALLOY

43.|COMPOSITE INTEGRATED CIRCUIT AND ITS FABRICATION US.A H17.2.15 |6,855,972
METHOD (Joint owners: Tokyo Institute of Technology/corporation)

44.|FERROELECTRIC MATERIAL, TWO-COLOR HOLOGRAPHIC US.A H17.2.15
RECORDING MEDIUM, AND WAVELENGTH SELECTION
FILTER(Joint owner:corporation)

45.|THREE-DIMENSIONAL PHOTONIC CRYSTAL AND PROCESS US.A H17.3.8 |6,865,005

45
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2. Implementation of Patents
2.2 Summary of the Licensing fee Income (2004 Fiscal Year)

Abstract Patent number Remarks
1.|Process for Producing Fine Metal Particles U.S.A. Patent 4376740(and 3 Patents)
2.|Nickel-Based Single Crystal Alloy Application No.09-316111(and 1 Patent)
3.|X-ray Divergence Limitter Patent N0.1806535
4.|High-Temperature Oxide Superconductor Application N0.07/293,465(and 6 Patents)

Number of license: 4 Total 114
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3. International Cooperation

For NIMS, which intends to become one of the world’ s COE (centers of excellence) in materials research, international
cooperation and exchanges with the world’ s leading research institutes are indispensable. Because NIMS is now an
independent administrative institution (lAl), it can enter into cooperative arrangements with foreign institutes at its own
discretion, and as a result, the number of concluded agreements of various types and number of non-Japanese employed in
research at NIMS are both increasing rapidly. Measures for international cooperation implemented to date include general
agreements on comprehensive research cooperation and memorandums of understanding (MOU) on individual research
topics with top class research institutes, and the international joint graduate school programs with leading universities. In
FY2004, NIMS concluded new comprehensive cooperation agreements with the Institute of Physics and the Institute of
Metal Research, both members of the Chinese Academy of Sciences. Also, NIMS concluded 17 MOUSs for individual research
in FY2004 alone, for a total of 59 to date. Under alliances with international joint graduate schools, NIMS received 5
students from Charles University in the Czech Republic and 1 student from University of New South Wales in Australia and
will begin receiving students from the Warsaw University of Technology in FY2005 under a similar agreement.

Individual Research Cooperation under MOU:

Distribution of MOUs by country.
Korea: 11, USA: 10, China, Germany: 6 each, UK: 4, France, India, Italy, South Africa, Sweden: 2 each, Australia, Holland,
Mexico, Poland, Russia, Singapore, Slovakia, Spain, Switzerland, Taiwan, Thailand, Ukraine,. 1 each

Sister Institutes:
Max Planck Institute for Metals Research (Germany), NIST-MSEL (USA), University of Cambridge (UK), ETHZ (Switzerland),
CNRS (France), Institute of Physics (China), Institute of Metal Research (China)

International Joint Graduate Schools:
Charles University (Czech Rep.), Five Australian Universities (Sidney, Queensland New South Wales, Melbourne, Western
Australia), Warsaw University of Technology (Poland)

NIMS researchers studying overseas: 5

NIMS researchers participating international conferences: 642 (Table 1)
NIMS researchers going on overseas surveys: 180 (Table 2)

Visiting foreign researchers: 167 (Tables 3 and 4).

Table 1 Participants to International Conferences: Classified by Sponsorship

Sponsorship ‘ #

Subsidy for Operation 471
Funds by MEXT 15
Special Coordination Funds for Promoting Science and Technology | 43
Funds by External Organization 70
Invited 6
JSPS 17
JST Core Research for Evolutional Science and Technology 11
Others 9
Total Number ‘ 642

Table 2 Overseas Surveys: Classified by Sponsorship

Subsidy for Operation 96
Funds by MEXT 12
Special Coordination Funds for Promoting Science and Technology | 30
Funds by External Organization 8
Invited 16
JSPS 13
JST Core Research for Evolutional Science and Technology 3
Others 2

Total Number ‘ 180
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Table 3 Foreign Researchers: Classified by Sponsorship

Sponsorship ‘ #

Subsidy for Operation 25
International Joint Graduate School 10
Funds by MEXT 11
Special Coordination Funds for Promoting Science and Technology | 23
JSPS:Long 24
JSPS:Short 5
JSPS:Others 6
Summer Program 0
Winter Institute 2
REES Program 0
Funds by External Organization 56
Funds by JST 5

Total Number

Table 4 Foreign Researchers: Classified by Citizenship

1

Australia 3| |Mexico

Bangladesh 1| |Nepal 2
Bergium 2| |P.R.China 37
Bosnia 1| |Poland 5
Canada 3| |Romania 1
Czech 7| |Russia 1
Denmark 2| |Singapore 1
England 12| |Slovakia 4
France 8| |Slovenia 1
Germany 13| |Spain 1
Hangary 2] |Sweden 1
Holland 1| |Swiss 1
India 10| |Thai 2
Iran 2] |USA. 16
Italia 1| |Ukraine 6
Korea 18| |Yugoslavia 2

167

Total Number
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4. Public Relations
International Conference, Seminar

Title Date ‘ Place
MITS 2005 meeting March 15-18, 2005 |Toshi Center Hotel, Tokyo
The 10th International symposium on Advanced Physical Fields March 8-10, 2005 |NIMS Sengen Site
(APF-10)
UK-JAPAN Nanotechnology Symposium -Physics, IT Device, and Bio March 9, 2005 Toranomon Pastoral, Tokyo
The 3rd NIMS International Conference, Materials for Human Safety March 3-4, 2005 EPOCHAL TSUKUBA,

Tsukuba

JAPAN NANO 2005 February 21-22, 2005 |Tokyo Big Sight,
International Symposium on anotechnology in Environmental January 12-14, 2005 |Bangkok, Thailand

Protection and Pollution (ISNEPP2005)

The 12th International Symposium on Advanced Materials (12th December 7-10, 2004 |NIMS Namiki Site
ISAM)

Fourth Asian International Symposium on Biomaterials November 16-18, 2004 |EPOCHAL TUSKUBA
International Congerss

Nanotechnology user support project WorkShop:"The development |November 10-11, 2004 | TIME24 TimePlaza
of nanotechnology by leading-edge electron microscopy"

EcoMaterial Symposium Eco-material and device integration - October 12,2004  |The University of Tokyo,
Future of materials research for sustainable society — Takeda Hall, Asano Campus,
8th Ultra-Steel Workshop July 21-22, 2004 Tsukuba International
Congress Center
International Photocatalyst Techno Fair 2004 (PTF2004) July 6-8, 2004 Tokyo Big Sight,
West Hall 3
30th Symposium of Superconductivity Science and Technology June 21, 2004 National Museum of

Emerging Science
and Innovation

1st Tsukuba International Coating Symposium-New spray May 17-18, 2004 NIMS Sengen Site
processes to challenge harsh environments-
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5. Publications

1. NIMS 2005 (Japanese, 1/year)
2. NIMS 2005 International (English, 1/year)

3. National Institute for Material Science: Structural Materials Datasheets
(published as required)

(1)Creep Datasheet (English)
(2)Fatigue Datasheet (English)
(3)Corrosion Datasheet (English)
(4)Space Use Materials Strength Datasheet (English)
(5)Structural Materials Datasheet Materials (Japanese)
4. NIMS NOW (Japanese, published monthly)
5. NIMS NOW International (English, published monthly)
6. Pamphlet (Japanese/English bilingual, published as required)
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6. Land Area and Building Area

1.Land Area 31-March-2004
Site Land Area(m2) Notes
Sengen Site 149,839
Namiki Site 152,791
Sakura Site 44,031
Meguro Site 5,102

Total

351,763

2. Building Area

31-March-2004

Site Building Area(m2) Total Floor Space(m?) Notes
Sengen Site 29,422 65,287
Namiki Site 19,254 43,804
Sakura Site 9,488 17,722
Meguro Site 2,855 7,708
Total 61,019 134,521
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Disposition
Sengen Site
|Land Area | 149,839m2
|Bui|ding Area ] 29,422m2
|Tota| Floor Space ‘ 65,287m?2
&
|1
A Central Building F Materials Preparation Factory
B Materials Evaluation Laboratories G Special Materials Laboratories

C Superconducting Materials Laboratories H Interface Science Laboratories

Structural Materials

D Magnetic Properties Laboratories Laboratories

E Environmental Effects Laboratories J Fine Processing Laboratories

31-March-2004
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Physical Analysis Laboratories
Mechanical Testing Laboratories

Structures Control Laboratories
Welfare Building

Materials Reliability Laboratories
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Disposition
Namiki Site

|Land Area ] 152,791m?2
|Bui|ding Area ] 19,254m2
|Total Floor Space ’ 43,804m?2

Higaei Deuri A7w

JAX A A, ¢
=

Extreme Technology Laboratory

High Pressure Laboratory
Main Research Building Quake-Free Laboratory
Welfare Building Superconducting Ceramics Laboratory
Helium Liquefier Facility lon Beam Applications Laboratory
High Temperature Synthesis Laboratory Advanced Materials Laboratory
Positron Annihilation Laboratory Ultimate Analysis Laboratory

Clean Laboratory Libraly

I @ T m U O W >»

High Voltage Electron Microscope Laboratory Collaborative Research Building

A O T O 2 < mr X o

Administration Building Nanomaterials and Biomaterials Research Building

31-March-2004
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Disposition
Sakura Site

|Land Area | 44,031m2
|Bui|ding Area 9,488m2
|Tota| Floor Space | 17,722mz2

Central Office

Nanotecnology Collaborative Building
High Magnetic Field Laboratories
High Resolution Beam Laboratories
NMR Laboratory |

NMR Laboratory I

@ m m o O W >

Waste Water Disposal Plant

31-March-2004
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Disposition

Meguro Site

|Land Area | 5,102m?
|Bui|ding Area | 2,855m2
|Tota| Floor Space | 7,708m?2

raad

e I
== —su ey |

Magure Fiver

_

A Creep Building

B Materials Database Building

31-March-2004
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