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Major research subjects of our group are study of magnetism under very strong magnetic
fields and the material processing by using high magnetic fields. Major results are as follows. (1)
Investigation of spin polyhedrons, especially the effect of degeneracy in the formation of
metastable states, (2)Role of spin chirality on quantum tunneling in spin triangles and the
realization of adiabatic magnetization process in ultra-fast sweeping magnetic fields 3), (3) The
world record in high field X-ray spectroscopy and application to the valence state transition 2),
(4)Study of quantum tunneling and spin parity effect in single molecular magnets by using high
frequency ESR. (5)Control of chirality in the high field processing.

These researches have been performed as the domestic and the international collaborations with
more than 10 different groups. It has been established that time depending magnetic fields are the
unique and the useful tool to manipulate nano-spin systems quantum mechanically. Our group has
lead the development of instrumentation for research by combining of the high magnetic field and

quantum beam.
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Effect of spin chirality on magnetization in triangular rings
PROGRESS OF THEORETICAL PHYSICS SUPPLEMENT, 159, (2005), 292-296

Ref 4 H. Nojiri
A heterometal single-molecule magnet of Mn2Ni2C12-Ni-III-Cl-II(salpa)2
J. Am. Chem. Soc. (2005)
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Chirality of Magnetoelectropolymerized Polyaniline Electrodes
Jpn. J. Appl. Phys. (2005)
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The aims of our gropes are study of magnetism under very strong magnetic fields and the material

processing by using high magnetic fields. Toward these purposes, following plans have been made.

(1) Study of spin chirality
Spin chirality is one of internal degree of freedoms in spin systems and it causes the variety of the
magnetic properties. We investigate the ground state and the quantum phase transition of spin

tube, where the spin chirality plays an essential role.

(2) Control of quantum dynamics
The most important but most difficult breakthrough in nano-magnetism is the control of
decoherence. This year, we focus on the entanglement between the electron and nuclear spins in
quantum tunneling. We investigate the new process for the quantum mechanical manipulation of

spins by using time depending magnetic fields.

(3) Material processing by using high magnetic fields
It is important to search a new material processing process by using magnetic fields, such as
magnetoelectropolymerization in high magnetic fields. New functions will be attached by using
such synthetic process. We also investigate the optical and magnetic non-linear response in mono

chiral magnets.

(4) Development of high field neutron diffraction system
The combination of neutron and magnetic field will be a powerful tool to investigate various phase

transitions. For this purpose, a compact pulsed magnetic field generator should be developed. The



experiments above 30 T will be performed.

(5) Wide Research collaboration in nano-magnetism
It is important to establish the wide collaboration among different research groups in the field of
nano-magnetism and the magnetism division of IMR will be one of the centers in this research
field.

(6) We will lead the of condensed matter research by combining quantum beams and high

magnetic fields.
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In the year of 2005, there were three major projects being successfully carried out: Dr. Fujikawa's
Ge/Si quantum dot project, Dr. Sadowski's growth of organic semiconductors, and Dr. Takamura's
MBE-UHVSTM/NCAFM (molecular beam epitaxy - ultra high vacuum scanning tunneling
microscope / non-contact atomic force microscope). Each of these projects is described briefly

below.
1. Dr. Fujikawa's Ge/Si quantum dot project

The formation of SixGeix self-organized quantum dots (huts) on the Si(001)-2x1 surface has
attracted much attention because of its status as the premier model system for investigating
strain-induced nanostructure growth. These huts have a highly ordered structure bounded by
SiGe{105} facets, but little was known about the structure of the {105} facet itself. We have,
theRefore, investigated Ge(105)-1x2 surfaces formed on Si(105) substrates using high-resolution
FI-STM. We have documented that atomically-resolved STM images of the Ge/Si(105)-1x2 surface
exhibit significant bias dependence. With help of first-principles calculations, we have proposed a

new model which consists of rebonded steps (RS model), different from the generally accepted one.

Our model reveals importance of tensile surface strain coming from the rebonded steps. For

example, hydrogen adsorption on the Ge/Si(105) surface dramatically destabilizes the surface,



which can be understood by the fact that hydrogen adsorption increases the surface strain by
blocking the optimization of the RS structure [Ref 1]. This result explains the previously observed
phenomenon of hydrogen suppressing Ge hut formation on Si(001) (surfactant effect). Our findings
on the strained atomic structure of Ge(105) implies that the structure and the strain of
semiconductor nanostructures may be controlled through the complete understanding of

structures and properties of their surfaces.

2. Dr. Sadowski's growth of organic semiconductors

The study of the structure and electronic properties of ultra-thin metal films on semiconductor
surfaces has attracted much attention recently, particularly due to the dominating dependence of
the performance of novel devices, such as thin film organic transistors on metal contacts. These
devices have very promising applications, for example in cheap, flexible (and perhaps even
biodegradable) microelectronics and fast, low-power chips. This can be achieved, provided we can
controllably fabricate well-functioning contacts, which requires high quality crystalline films and

smooth interfaces.

It is widely accepted that metal overlayers on semiconductor surfaces grow in 3D mode after
completing the first, wetting layer. This growth mode has been the most severe drawback in the
fabrication of high-quality metallic nano-films, compatible with modern quantum electronics.
However, Pb or Ag deposited on Si(111)-7x7 surface at low-temperature, have been recently found
to act as exceptional systems, wheRefilm stabilization driven by the electronic effect prevails over
the thermal energy to realize the 2D growth with the magic thickness. These films have the same
structures as in the bulk, and the quantum size effect (QSE) governing their growth is related to

the electron confinement effect in the direction perpendicular to the surface.

In our study, we clarified that Bi deposited on Si(111)-7x7 substrate at room temperature also
grows in a strong 2D manner but with very different mechanism. The scanning tunneling
microscopy (STM) and electron diffraction experiments revealed that rotationally disordered,
pseudo-cubic Bi{012} islands aReformed in the initial stage of thin Bi film growth. At higher
thickness, the growth switches back to the layer-by-layer mode after the striking
orientation-transition into a three-fold Bi(001) film accompanied with remarkable improvement in

its flatness and rotational order.

Subsequently, we used this well ordered Bi(001)/Si(111) film as a template for the growth of
pentacene layer. We observed that pentacene forms a highly organized crystalline layer on
Bi(001)/Si(111) as determined by the extremely sharp diffraction pattern observed with LEED.
STM and atomic force microscopy (AFM) investigations confirmed high crystallinity of pentacene
layer, exceeding that achieved when pentacene is deposited on other metal surfaces such as Au or

Cu. We also determined the height of pentacene islands to be ~15 A, which is close to the



inter-plane distance between (001) planes in bulk pentacene [Ref.2, 3.

Very high crystallinity of the pentacene layer suggests that this system is a strong potential

candidate for constructing organic FETs and other organic devices.

3. Dr. Takamura's MBE-UHVSTM/NCAFM system project

Gallium nitride growth has been extensively studied owing to the applications of GaN-based
materials as short-wavelength light emitting diodes and laser diodes. Commonly used substrates
are sapphire and SiC, but Si is an attractive candidate because of its mature electronic industry
and availability of high quality, low cost and large diameter wafers. However, direct growth of high
quality GaN on Si is hindered by the large lattice and thermal expansion coefficients mismatches,
and also by the film polarity control on non-polar substrate. We have studied the growth of GaN on
Si(111) using our unique UHVMBE-SPM system, which is capable of transferring samples

between growth chamber and analysis chambers under UHV.

GaN was epitaxially grown on nitridated Si(111) by radio-frequency plasma-assisted MBE, and by
optimizing the growth condition, well-defined surface reconstructions related to N-polar film, such
as 3x3, 6x6 and c(6x12) for increasing amount of excess Ga, were observed by Reflection
high-energy electron diffraction (RHEED), and atomically resolved STM images were obtained
[Ref4].. We have demonstrated that the N-rich condition in the nucleation stage and subsequent
growth in slightly Ga-rich condition are critical in order to achieve mono-polar uniform GaN
surface with reconstruction, while Ga-rich condition in the nucleation stage results in rough

surface due to droplets or mixed-polar growth.

Zirconium diboride (ZrBs) is a conductive, Reflective, and lattice-matched buffer layer for GaN
growth on Si. We have demonstrated that the inherent suitability of ZrBz as an ideal buffer layer
for growing inversion domain-free GaN films on Si [Ref4]. Single crystal ZrB2 films were grown
on Si by the thermal decomposition of single molecular precursor Zr(BH4)s, and GaN grown on the
oxide-free ZrBz film by plasma-assisted MBE is consistently N-polar independent of the growth
conditions. The grown films were insulating and N-polarity was demonstrated by combined in situ
RHEED and NC-AFM study. The result is in sharp contrast with the direct growth of GaN on
Si(111) where N-rich condition was critical for mono-N-polar GaN crystal nucleation. Various
interface structures were proposed and as a result of first principles DFT-GGA calculations, a
single interface structure leading to N-polar GaN growth was found most stable for the wide range
of growth conditions. The uniform mono-polarity originating from this stable interface helps
minimizing the formation of inversion domains and thus improves its performance in device
structures. Current simple growth and cleaning procedure of epitaxial ZrB: film on Si is easily

adaptable to large size wafer and device fabrication processes.
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We will continue active research as we have done in the past.
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BEDSME LTS —a L — g VIR D BB LT,

Fe W) i R B R YBa2CusOy(YBCO) K Of Biz«PbySraCuQ6+a(Bi2201) D#R{5E & E--{REEIZ D\
’C%ﬁ@%?“@@ﬁ?ﬁﬁ’ﬂ%‘f@ﬁ' TERAER b R VEMEEHSTM/STS)IZ L 5815241772, YBCO IZBIL
. RIREE DM X9 D Cu Jo38 B HLOHR K b D 20 5 % iR BTl E . Wb BIE
STM/STS D FiEEZ AW T~7aRB IO 7 a@ FONIEN LW LM L= (Ref 8,4, F£7-.
STM/STS 12 & 8Ll 5 YBCO 1281 5 B HIREEDFRALTZ P IZBE L CFJE 24T - 72, Bi2201 (2P
LT, BB iTL“C«*\"V)T/)i%TVﬁl BRIZREN DA E LIZIREBE TOIAWF v U TIREA FFo
ToRBH AR L BAREERRIRE & 2 FEEEO# X v v TR BT 2 MK A B 5 22 L 7= (Ref 8),
F7o, STM IZ L B BBIZEIC L - T, BiO JBIZ W CHLl S 5 BRI IS x = 0.87 THEARITH
KT 2% Z L F70 P REIIKAT U CRE B RS & FERE B IS sk S AR 0 BE 5 2 & BRI L 7=,
SHIT, 72 IEO T L IFETEMOAL—RENEZ > TNDHZ 2P LML,

Ref 1 T. Sasaki, N. Yoneyama, A. Suzuki, N. Kobayashi, Y. Ikemoto, and H. Kimura
Real space imaging of the metal-insulator phase separation in the band width controlled
organic Mott system « -(BEDT-TTF):Cu[N(CN)2]Br
J. Phys. Soc. Jpn. 74 (2005) 2351-2360.

Ref. 2 N.Yoneyama, T. Sasaki, N. Kobayashi, Y. Ikemoto and H. Kimura,
Phase Separation in the Vicinity of the Surface of « -(BEDT-TTF):Cu[N(CN)2IBr by Fast
Cooling
Phys. Rev. B 72 (2005) 214519(1-5)

Ref. 3 'T. Nishizaki and N. Kobayashi
Vortex Matter Physics in YBa2CusOy Single Crystals
Studies of High Temperature Superconductors, ed. A. Narlikar (Nova Science Publishers,
Inc. 2005) 1-47.

Ref. 4 K. Shibata, T. Nishizaki, M. Maki and N. Kobayashi
Vortex Matter in YBa2CusOy Single Crystals Investigated by Scanning Tunneling
Spectroscopy
Phys. Rev. B 72 (2005) 014525(1-6).



Ref. 5 K. Kudo, Y. Miyoshi, T. Sasaki, and N. Kobayashi
Hole-doping and Magnetic-field Effects on the Pseudogap in Bi1.74Pbo.3sSr1.88CuQs-+
Studied by the Out-of-Plane Resistivity
Physica C 426-431 (2005) 251-256.
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RO R — B IR L BARERBL OB, L7 BRERME L ) B IREE DR B O R IA & iR
eI 5, TNHDOEBIFEZITIICHIY, BEFEE LY b EWBE OISR IC 1T 2 &R - v
FOVIERSBE RO, XV @O REE & B o T BB R R TR A7 hOVIIER AT OB & B
fR9, ATVVREskE, BB SR B AR v X — ISR E SN TV D EH RS A 7Y v K~
Xy b (@S 30T) SGREE~ 73y b (REHS20T) LMEAGDELZ LD TE L/
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JBBH L T\ 5, BARIIZIE, 0 FIHEME R K OVERWE ISR 53 v U P& I & PPrEOAHRE 72 £
(EFFEC L D2WERBEEZER LIS . AR IO —R T ) Fa—T 2 OB R ER
N7 OAE IR E NTHEEZER LI EZLFTIT-o>CTEY, IRKIZINGZ@ME ST H3HET
BHD, 2005 FEFEDONREHBEL LT, BIEND 1D, BE\END 4 2EFF THRET D,

(1) BEREADBLEROS K & B HRIEC X 2 Y

2 WRITEVEEF v V) Y ROBIREAR L LTHMHON TS LixZrNCl 72 % $AL & R E (Te-13K) D
RIREEEE 16O TRIES 2 Z LITHE Lo, ZORER, Te 73 1 KU T OB G & A CRRE O T
INS TR LB L ), BEME Th D Z ERH LN T2, (Ref 1

(2)  FAEPERCBT D R—AHEOWE

PERIZBIT DX ¥ U Y OREMEZ R~ 21203, (b5 =7 RREHCERDRIC L > TER S
YU YER—T7 L, flixDIREMEFRDLZONFETHD, bivbiud, A EEREELOFET
WEEERL, ZOR—LBREHED TRETHZLICEII L, Zhick-T, ANV %
ICBWTH— FEBENT-F % U VIT TN TUBEICHS LTWD Z &, AEEEKIC T D58,
NV FREIZITVER RS CTH D Z E NS T2, ABFERIZ. v U YO 0ABEERICE
FOHR—NVHROFMETH L, (Ref 2

(3)  FE BN X 2 WA RS BT A X OB

AT P ARE, VU a2 MOS-FET 213U &4 5% < OEMEEKE By | BN R—7
RLOBEMRECTHEAIND Z ER3EW, O, pBl H 5V n BEER &T A 2D FEARKE
P, BAR-CHER A R 72 & DAL R 72 B L > THIBI CE D139 TH D, AREMIT A SR E
D DTS R T —T ¢ 7 EOREHIEEIN I Lo T, AHEERS LT A2 Om
MEMEBNEA 8L L. MR O JRBE & Bl &2 gL L7z, (Ref 8

(4) H—RoF /) Fa—7 - GESTEEWED N T v P AZ~DIEH

EHRNT o OAZERRY H—RrF ) Fa—T hT U PAZOFIENIMEFE F— 7 RNEL)
THDHZENMBNTND, REMATIE, FEERNCARBMNERL L2, h—RrF /) Fa—7 - G
BFEEZEZHNT, T/ Fa—T7 b T P2 FOBERIENCEI LT, (Ref 9

(5) ®BR2EBFNIVIRAZDI—RrF ) Fa—T~DIGH

NTH72T 3 A, & ICERDE F—E v 72 AWM =121, B2 mitE{e%
PEOXY VY TRIL) ZWEERET LI EHIC, EBRIRICE-TTELRETEZLOF YU T
BT AN LT AR ERDH D, bivbilit, EXR2ERI Y XU —OFEZGHL, EX
QHEEE S — MEFEICAWEER 2BHE NI PR E 52, =R F ) Fa—TE2HNTRIELT,
ZDORTUVAZIBNT, RERBEMEBEOME., Z OV TR FZHF Y VYBEAIND, B
BeRDOZ v Nkt 2 i L7, (Ref. )

Ref 1 Y. Taguchi, M. Hisakabe, Y. Iwasa,
Specific heat measurement of the layered nitride superconductor LixZrNCI
Phys. Rev. Lett. 94, 217002 (2005).

Ref 2 J. Takeya, K. Tsukagoshi, Y. Aoyagi, T. Takenobu, Y. Iwasa
Hall effect of quasi-hole gas in organic single-crystal transistors
Jpn. J. Appl. Phys. 44, L.1393-1.1396 (2005).



Ref: 3 T. Takahashi, T. Takenobu, J. Takeya, Y. Iwasa
Ambipolar organic field-effect transistors based on rubrene single crystals
Appl. Phys. Lett. 88, 033505 (2006).

Ref 4 T. Takenobu, T. Kanbara, N. Akima, T. Takahashi, M. Shiraishi, K. Tsukagoshi, H.
Kataura, Y. Aoyagi, Y. Iwasa
Control of carrier density by a solution method in carbon-nanotube devices
Adv. Mater. 17, 2430-2434 (2005).

ERef. 5 H. Shimotani, T. Kanbara, Y. Iwasa, K. Tsukagoshi, Y. Aoyagi, H. Kataura
Gate capacitance in electrochemical transistor of single-walled carbon nanotube
Appl. Phys. Lett. 88, 073104 (2006).
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S OIIFREHIEOBAED DX v U Y DOEAN, EEEHAH LU, BT LR 5E21TH, A
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MEIOFRE TIERLS NEEZANDIH LWL T o P2 ZORMELITV., BTl Whn b #RiE Tl
ROER S ORI AT REME 2 R T D, I BHICIE, BR2EE T U UAY B X E I E AN E
T2,

(2) =R F /) Fa—7IZBNTL, BN T DAY OB OMN 2 BHigd, mfcmEk
AW T T~V BN W K= TR Sk o C F ) Fa—THEOE T -
SWVERRIA S AT L T30 5,

(3) TAH V&R =725 5, BRBEERBS KO, T Emeettd, 5ty Mekike e
ORI 23R 5, & <2, BRBEEEICOWTIE, v U YISk 2R OMER. etz
LD EFIRECHE TIREEOMA 21T 5 & L bz, T3 AEEORIEEITV, AN TAEEIZ X 2 Pt
I YDl 30 B S N
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BRI, MHEEAETREFOLE L, koM B G E I T ERETO A B D25
WCHEREHT, TOEMMBELELATIVA, BLXOAVV EEEBLLEON v TV 72X 0ED
NDLRIRE WM ORI ZIT> T D, W& T-22R TOHR, 77220 b JE R EE) O fFH 15
HILD FPET- X BREEL, 4 b OB AIREZe NMR, E 7B =35 55 1 SR & A HERIZH
ELTEHL, UTICET 22 ORE LT 52 e TET,
1) EEEEA Las«Sr«CuOs (x=0.07, 0.15)D Cu - O fi& s 7 + / » ZHE L, A « BEif A
N7 A4 TP E AT 5 LaissBaoiesCuOy & [FEEO B 28I L7-, ZO/RIX, &1 - 74/ VBH
23, CuOz D EM AL —MICEIRR H D Z L 2R LT 5,
2) BRI LazxSrsCuOs ~OREMERMMBE LN R 2B L, RA—/ F—7 R TOWM: &1
ORI & I NI A3 R — L 28 < R b S5 2 & & BRlE 2 5 682 LT,
3) AKFNTHEWE & L THIFF STV D KFEEEAR LieNH ToOREEEZ PrE R X > TRE L.
INFETOHEET ANAREETH Y, /KFEN split-atom model IZFEEL L7-Fri 72 /5fiz LT\ 55
D THE LT LT,
4) Bl FH) 7 T A B L— 3 5% RBy COFHEFBELERZITV, ZOROBSGHHMEZ G2 L
72,
5) A TR LA RB2Ce DOBEKUARI Z M HGELIC K » TREMICHE L, BESAEAAIEN &
VUAERFFH AAEFR OBEE T COMKFHBIOR A H 2N Lz,
6) BRI BRSO I SRR S S AU TV D4 « sl 125 tas AKANE O KRB &
THEEEZTZ, ZHICX Y | IHEE CIIRAEER o Ik RV X —Fhilt O FEM 2R IE 3 "l 6E & 72 > 72,
YRR 18 4R L 0 R ERFILFERHAFZEIC & AR E O A Bl As LT,

Ref 1 B. Khaykovich, S. Wakimoto, R.J. Birgeneau, M.A. Kastner, Y.S. Lee,
P. Smeibidl, P. Vorderwisch and K. Yamada
Field-inducced transition magnetically disordered and ordered phases in underdoped
Laz-<SriCuO4
Physical Rev B,71,(2005),220508(1)-220508(4)

ERef. 2 M. Braden, L. Pintschovius, T. Uefuji and K. Yamada
Dispersion of the High-Energy Phonon Modes in Ndi1.85Ceo.15CuQO4
Physical Review B, 72,(2005), 184517(1)-184517(10)

Ref. 3 M. Fujita, H. Goka, T. Adachi, Y. Koike and K. Yamada
Neutron Scattering Study on Stripe Correlations in LazxBaxCuOq
Physica C,426-431,(2005),257-261

Ref. 4 H. Hiraka, T. Machi, N. Watanabe, Y. Itoh, M. Matsuda and K. Yamada
Ni Impurity Effect on Antiferromagnetic Order in Hole-doped Lasz-xSrxCuO4
Journal of Physical Society of Japan,74,(2005),2197-2200



Ref 5 K. Ohoyama, Y. Nakamori, S. Orimo and K. Yamada
Revised Crystal Structure Model of Li2NH by Neutron Powder Diffraction
Journal of Physical Society of Japan,74,(2005),483-487
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1) &+ N —7 R TOBNE OMBUKEMEZ T~ SRR 31T 2 Wk & R o5 1 B £ % B
5T D,

2) B IRAR S B LasxSrsCuO4 (281 5 A —/3— R —=FIMOmM: « (=8 - &0 Z I &7
(e )

3) A B VB ERBAER LazxSr«CuO4 7> b BT FHEFRIA Las«SrsNiO4 |2 X SE TR Z1E T 5.
4) F&HEUR LAY RBoCe, RB&ZTOAE L H A F I 7 Z2H 5L, WU FHAEIEM &R
HAEEROBGEGRE HE 51T 5,

5) lRT > hu B —iEE W A O AT K0 | KSERTEA B, BRILRh iR ToME %
FEE ORLS HBEES 5,

6) LV mERIE FEELT 520, ST O R EELEE AKANE,HERMES T B — A0 &
EZ2ATV, S OITEMED 2 (R (VARG AELEE . 2 o ERUEMR T, TR e 7
F7 4—) BMZT, BHHOENH LT Bl 2 ier+ 5,
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FSC D) IEARIEEN 2N E CIMB IR L C & onE, (AW EAREERO~ 7 a e RO
R CH LMEE LIRE, B LT DI 7 1 22 3Bl C b 2 8 % OEAL OEB)N BT 2 Ak & i L.
SHIZENOLDOHAEDOREBRERH LN LT D TH D,

A 2) PR LI B W THEER M SRS TTICA R & SN D BRI OB ONT, R HE)
Th Ok, BALOEE)N ED K D ZREAA - AR SO SBL STV D ) OBLA T EERERY IR L 7=
HLDOTHD,

AL 3) X AV E TAMIFEE S T A IS BA%E 2 D 7o R A B R - BREEMAT B T D SiGe IR
EalZDWT, BHEIRIC D0 | O RPTHEE N A ERIZ . R5E4 Pauling W Th 5 Z & & 26k
AR OEFRAIZIH S M L2 D TH D,

FSC4) TIXER 3) OEEEE ., FEAM B O R b ERBENMEE T 5 B OB ORMAL K R



FEARAEME L . OBGELIRFE 2 fR I L7z,

D) X, AR TOLE R ARE/R EME O SiGe FER AWM EZFIH L, J 24 =T L%,
BIKOFHER AWM T HKEDEFNTED L) RIFFREL & > TV D0 % I L7 b
DT, YEHEED kv 7 30 1T TV D,

Ref 1 1. Yonenaga
Hardness, yield strength, and dislocation velocity in elemental and compound
semiconductors
Mater. Trans. 46 (2005) 1979-1985.

Ref 2 1. Yonenaga
Nitrogen effects on generation and velocity of dislocations in Czochralski-grown silicon
J. Appl. Phys. 98 (2005) 023517.

Ref. 3 1. Yonenaga, M. Sakurai, and M. H. F. Sluiter
Atomistic structure and strain relaxation in Czochralski-grown SixGel-x bulk alloys
J. Mater. Sci.: Mater. Electron. 16 (2005) 429-432.

Ref. 4 1.Yonenaga, W. dJ. Li, T. Akashi, T. Ayuzawa, and T. Goto
Temperature dependence of electron and hole mobilities in heavily impurity-doped SiGe
single crystals
J. Appl. Phys. 98 (2005) 063702.

Ref 5§ P.J.C. King, R.L. Lichti, S.P. Cottrell, I. Yonenaga, and B. Hitti
Characterisation of hydrogen-like states in bulk Sil-xGex alloys through muonium
observations
J. Phys.: Condens. Matter 17 (2005) 4567-4578.
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FIERTONEEME 2 RS & LT RO ES - o5/ - B )FRMEE & 2 OF AN b &
TOEMEE = O 2 FECERT 2 L L bic, b0 T /- EFEEREREEE L OSHT
LT A RS 5, R, (1) KREGSUSO/EA & 2258 LizBEdlE, (2) VA KXy v 7 ER
OENLOENRE, BR - HFRE R OKGEHIE, (3) SiGe (GeSi)ARETR N -ER D F AL & WPEMRIA & Y
BT A AL LTCOFEML, (@) 3835 N CORPEERMOEM, KM X 200, (6)4:
WMKARLE LIEMBIOBR EBRERICET A —_A 2D 5, 612, BYMERRE LT, g
KIZBREET, &F. BW/ie CIRFRMEHI BT D RE2MEORFEE L COMAEMN L, a1
Hilk+2Z &2 HET,
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AREBFIE, Fha RS B & U Ol b EE RS B 2 Pl & L7oE &R EHZ B3 2 4k &
RO RN BT 20 21T > T D, 2005 4REEIX, SRERT OZHE - HTHHFHORER Y (Refk. 1, 2),
AT L ABORERE (Ref. 8, 4, T4 H4&0BHN: (Ref 6 (\CBAL TLLTFD X 5 kR a1
7-.

(1) $BEBO LV AN T YA ORERFIREZEFBBEEZ TR L, L7 o34
T, HERO X R Y T O M ELGEIR D O JEE O B EEAAL AR~ DN R DI & b7 5 T
AR E - D L2 R L. (Ref 1). £72, &A—AT A MHOEAITHEMORRFE2 R,
Hrit OB AR TE Z 256 LA RETE Z 256 £ T, ERINDHHETAE
BINKEL BT HZ 2R LT (Ref 2).

(2) ZHHRFMEEZ LS EESE Fe-28%Cr-T%Ni _FH AT o L Z§iiZ oW T ph #2fk S87-1
K (RKEFREE) N CTOBBZEEZ T, BRI L BAEKRT CometERm L3252 &,
ph IR 5T ML EMES T Z L 2L L (Refd). £7-, Fe30%Cr 7 =71 FRAT L
AGAOIEEIZE XIET T MERIMOEEZ -, TVY/C S 4.5 UL EIZ 72 2 &R CHGM TiC 2347 H
T5 2 & THLR e M23C6 DOARA N S 4y, SEMEDS E B L CGEBIBENME T 452 &, BRimEi2
it URIPNIZ IRALI D3 5 8 LTk A 150 2 & TRMENR S HICSE SN D Z 2 A LT (Ref 4).
(3) #JH near-  BIF & L A4 Ti-10%V-2%Fe-3%Al I[CHH# & 0.2% £ TOMERMNT 5 &, ISR
B—a"v T YA NEREIC X 2N RIS 2 &ML, RARSLEOHE LRI TLAM D
BPE AR S SN TE DA E R LT (Ref. 6).

Ref 1 A Shibata, S. Morito, T. Furuhara and T. Maki
Local orientation change inside lenticular martensite in Fe-33Ni alloy
Scripta Materialia, 53 (2005), 597-602

Ref. 2 T. Furuhara, T. Kimori and T. Maki
Crystallography and Interphase Boundary of (MnS+VC) Complex Precipitate in Austenite
Metallurgical and Materials Transactions A, 32 (2006), 951-959.

Ref 8 G. Lothongkum, P. Wongpanya, S. Morito, T. Furuhara and T. Maki
Effect of nitrogen on corrosion behavior of 28Cr-7Ni duplex and microduplex stainless
steels in air-saturated 3.5 wt% NaCl solution
Corrosion Science, 48 (2006), 137-153.



Ref 4 T. Fukuda
Effect of Titanium on the Tensile Ductility of 30 mass% Chromium Ferritic Steels
Materials Transactions, 46 (2005), 1047-1051.

Ref. 5 T. Furuhara, S. Annaka and T. Maki
Superelasticity in B titanium alloys with nitrogen addition

Journal of Materials Engineering and Performance, 14 (2005), 761-764.
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Ref. 1 Ryotaro Matsuda, Ryo Kitaura, Susumu Kitagawa, Yoshiki Kubota, Rodion V. Belosludov,
Tatsuo C. Kobayashi, Hirotoshi Sakamoto, Takashi Chiba, Masaki Takata, Yoshiyuki
Kawazoe and Yoshimi Mita
Highly Controlled Acetylene Accommodation in a Metal-Organic Microporous Material
Nature 436[7048]:238-241 JUL 2005

Ref 2 Buckmaster R, Hanada T, Kawazoe Y, Cho MW, Yao TF, Urushihara N, Yamamoto A
Novel method for site-controlled surface nanodot fabrication by ion beam synthesis
NANO LETTERS 5(4):771-776 APR 2005

Ref 3 Singh A K, Kumar V, Note R, Kawazoe Y
Pristine semiconducting [110] silicon nanowires
NANO LETTERS 5(11):2302-2305 NOV 2005

Ref 4 Marcel H. F. Sluiter, Y. Kawazoe, Parmanand Sharma, A. Inoue, A. R. Raju, C. Rout and U.
V. Waghmare
First principles based design and experimental evidence for a ZnO-based ferromagnet at

room temperature
PHYSICAL REVIEW LETTERS 94(18):Art.No.187204 MAY 2005

Ref. 5 Jian-Tao Wang, E. G. Wang, D. S. Wang, H. Mizuseki, Y. Kawazoe, M. Naitoh and S.
Nishigaki
Dynamic ad-dimer twisting assisted nanowire self-assembly on Si(001)
PHYSICAL REVIEW LETTERS 94(22):Art.No.226103 JUN 2005
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AZLOHMEEEL L CRIESH., TTIREND Z Loz, A e b, 20T a7 T ADOFEEEZKDY
ENNOHRANE—FIH I 2 b—var7al I AERT5H L0 FA O v, B
FROIRARE T H 2 WE DR EM % BT MMM AEER 252 B AT LUV TEEIZHE E T
HZ LTI LTWDN, ENEIR L, BlfE, EBRAICHRZ R0 T S8 W E O e 272 81
Rt FREE T H LV ETEEL LY, ZOEDIZIE, A—"—ar Ea—X—ORU—R3F
EEELETHY, RKEERICERSNBA D MG EOMERRE AT 5 2 L2 5 RFTEIHEMEF &



VE—DHA—NR—a L a— =L RKBITIEH L2, Mg, 7/ 727 ) ao— B ER
FHBHSE 2 R M ORIF D F2BR SR & SRR TITV, BREAM D72 BRI L 72 5 8A A E ORI
HETLHTETHD, BARBYRR G & Uik, ARUFZEEP S U eBRIT TFgE L T& e ) o
RDF )RR DIERETH D 250/ 7 7 AKX —Z2FUNICERY B, MAEEZHEE LT,

1. FHEEBEH ITFHZEERN mirm g RAI HFE (1997.8 ~)

(18 A]
22 RO HEBRIR . kF BN BF B B FL $E HARIIEHES . TE FIE
MEHBEHARER - £AK XF/EHMER (28] /KFRE 48]  F8HE [54]  HRE [14]

(BAZERLR]

FeNEDES D 30%LL ERFET TR EITEK - T D, K9 30 FERNTFRE S 72 HIH O 147 13, BLE,
MY T EBEIM (K 30—40 ) I L L 5 & LTEY Wb b @RFELRH Z 2 >0 d 5 A3,
S HITK 30 FOBMBAIFFE N TN D, ZNb@ERERFIFEOZ2ME LV #EICT L2 LITER
IEERETH D,

AREBMCIE, R O FEEMME, #1121 XENE# (RPV) $OMKMbOERTHSH Cu B
Frt#(CRP), ~ kU w7 ZKFa(MD)RRLSHmATIZEE LT, B OB FIHIRIE & 3T M AT
1 — 7 VEE A G TSR O B BRE TR L 72 RPV £ 7 V&80t 27/
MEFFRNZH LT D & L b, ZNHORE FToXiE (Irradiation Evolution) <RI M:E
WZHEZ DRI EHTRDZ LTk, Mk - O - RS2 L5 & LTna,

YK 1T SRR S V- B R BIHEERFZE (et T / MBFRIC & 2 IR i B o sl - 451k
ORI &g - PR CERL 17—21 ) AFREIC X > TRETO R Em S 5 fFRE 3 o7 h A7
7 — 7' (Local Electrode Atom Probe: LEAP) &8 A L7=, ZiUZ X » CTHESEDIEE (M HHERTE) (12
%) 400 fE 0 Hzh= (K 100 (5 OBIEERR) 21525 2 L3R, AHMTIE, 2L LTHWD
b 9 —FHDHIETH DG E T HBIEICE U TS R m 0 F2BRE M, 55— RBE AR EodsfaRio L
Ehic, THETET Ry FHALADEIS) 28ALTE7 Gasll, 5), Fxld, 25 LEAP
BWILT b AT a0 —T7 8 L OME FIHBIEZ A DT THWD Z L2k b SRR
Rl L, Mok - AT LEERAALEZ B> 5,

FRi, IR & LTI AR TR T, BB OR B TR RPV SHEHRE A 2 AF L, ek
SFIZ 31T D R O MR FE 21 Cldle <. BEF TRAIPEE T D 0EH L NICT DB~ L
MEEREEIZODOH 5D, BARPREE L TIFIXIXLLTOEY Th D,

a) BB I F~ T IRE R 28 4 KU Calder-Hall 47 th ©o> CRP RN R GRsC 2).,
b) BRMEARPWREF (~LF— : DOEL-1,-2 JF) Bk 0 CRP B D Cu KRN,
PR B AT - SIREOARHY Cu 250N Tk, BEPIMERS CREIC)T CRP AL TS Z
&L ZOBRBHMNELIHE>TMD NMERB LT 52 AR EE RN Lz R YERT),



¢) BEFERIEIC L DT Cu il DI & 70 255 — R BEHRIERR T - G F & Ry b &%
D2 WA G 1, 5) BLOWBET - BFEDHESAMIIST 229K GHX3),

Ref 1 M. Hasegawa, Z. Tang, Y. Nagai, T. Chiba, E. Kuramoto, and M. Takaneka
Irradiation Induced Vacancy and Cu Aggregations in Fe-Cu Model Alloys of Reactor

Pressure Vessel Steels: State-of-the-Art Positron Annihilation Spectroscopy”
Phil. Mag., 85, (2005), 467-478

Ref 2 Y. Nagai, T. Toyama, Y. Nishiyama, M. Suzuki, Z. Tang and M. Hasegawa
Kinetic of irradiation-induced Cu precipitation in nuclear reactor pressure vessel steels
Appl. Phys. Lett., 87, (2005), 261920-1~3

Ref. 3 7. Tang, Y. Nagai, K. Inoue T. Toyama, T. Chiba, M. Saito and M. Hasegawa/
Self-energy correction to momentum-density distribution of a positron-electron pair
Phys. Rev. Lett., 94, (2005), 106402-1~4

Ref 4 K. Fujii, K. Fukuya, N. Nakata, K. Hono, Y. Nagai and M. Hasegawa/
Hardening and microstructural evolution in A533B steels under high-dose electron
irradiation
J. Nucl. Mater., 340, (2005), 247-258

Ref 5 FKHFES. EB)IHEE
[HOER T e —7 Th A ET ié%fﬁ%@%/ﬁﬁ%ﬁj
HAMBE Y25, 60, (2005) ,842—849(ﬁ3%kff (11 H%&) FHIZHHREIT)
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ERRAEACIR TIF M RO 2 MEICBI L CHIE & STV B JEARE M RPY) i (KAEH), v =T v
FLEEERPLR)EE S (316L 72 XD AT L Z§) 73 & ORREMEAL « AL D2 T MBI R,
HINABBHBLMNCT DL L BT, ZTORENML - falbo FRIOMBEICKmISND X218 hT 5, F
(2. RPV BB A (KA TR WL P, Cu, Si7Za & ORI 725 Sk AR AT O 260 2
HONNCT 5, EEEMARET VAT ONT, BN L > TAE U Cu 7/ Hritiy L ahr OFE A AE
MEHA ST L, BEREEL S FENF S I 2 Lb—a VEREE (F—2 U v DENHF L L[
WEFE) DOHBHRET 21T 5o BHEZR I B OIEHTIZ DWW T, N F —Doel IFD 72 &7 L8 F
Y EAMMEARBFHPWR) (B s s < Mk 23 8i3) (L% —SCK/CEN & LFBFE CTAF)
72 EOREFFEEFOEMRBRA 2 x5 &35, 2 b I L CRBIHES BT B8 CTHREM) 72 i 58
T2 TV DNHNOIFTE 7 — 7 L B TRl « XA O LIC ko T, MIROREZX S,

F ERROTZD DT 7 MEFFE IR L ORI RIEORIE 1T 2 £ L blo, TnbE—RKOEEM
BE HURYEBETEY & GBS EN T T AL BURBR T TEA S5 RIS & 72 2 8RR BHST
X SiC 72 ENC b BT IE AT 5,



12.  [RFAMHEDMEEHEERR Wy e ME BB (20014 ~)

¢:3p3=D
iz OE #EBER . KkE EZ BT LE X B BAEKFRE (6 4] S FHE [34]

CEATED|

AR RV X OEBEENELRL Y AT AOFEEE o7 v b AREMEFER OB REE R
LENHRSN R A TR, 14MeV e, A A2 BIRRIRE, 7 <~ BEBSHT X0 RIS HET L
7o BARNENE, KNI CEH LRI —ABEFREE LTI, 7 a b AREREE & 72
5720y, 400K LU F TIEAN—AE A REOMK TR, REFEEBRSNBEN D2, W ORSTHE
REH S L Wl L CRERIBERFEEZ RS2 ENRWE SN, RWESNRERFE T 2 b
NREOEEERGEE T 5200, B ST 0 M AREEFEERTIE T 1 b ARE MR
THEHB LR PORFHZ LY 7o b AREREBIICEE S D 2 RSN, o RITT
U & H LRSS 14MeV FHHET-FRE CHE CTh o7 (Ref 1), 70 b IMRENEEA L 72 % 400K
PLEICBWCHEIRRZIERIIEE CH Y, BEHC LY 2-4 M b KST 1 b AREDOIREHEN 14
U CRB® BTz, —7, 600K P LICHW\ T, SFERPICKENFET D 2 L RFFERTOA 4 1R
HARESEDLZ ENROONTE, (Bef 2 HODOFERND, 70 b ARENEF B 2 PR E MR
BEL U CTHWESGS ., UG OFENEBIREA IR N ST 22528, £/, @ARMICBENR L Z &,
—H R COEBI A HIRT 2 Z & 03MiFE > 72,

7'a b AREMEE S IS D AR IR, A L0 RERERRE I NS LR A F UK
PR ERIE, RIESSERE OMER Lz, BURFHERLERE O BRSSO e HE Y 27 A
FIZEAT DR TIE, 7 7 A NOMIRGFRESCEICH] e S B0 fTe & FIRFIC, Sk CARAME T
BT DHRNEE RN L, ZORME, JRTFZAWCEHME L. (Ref 8. 2 FRi& 0 BLA L=,
Zr JeBJB A T ACKT DB EOMZEICE L X, I E THESLIZEFS LaenetEzonT
W BTN T 7 ABBFMIKREREBERIFLI D EERNE L, o2 Lk, v
~RIBEIC L D BB T AOREERIENFETH DL 2R LTS, (Ref 4 F1-. &&FBA 4
RN XV AT 2MEEITLEDO T T AFPENANBD TRETHDH I L RN L, &R 7 A/
R E O O ERICA AV IRARE TH DL Z LB RWE L, 72, A AV BRENKEXREICH
122 DBIZONWT, &L ZHERBUESBMEIOG G ITHEEZ & BETE R LV KB R 5] &
BT EZ2HLMNI L (Ref b),

Dynamic irradiation effects on protonic conductive ceramics, which can be applied for direct
conversion of radiation energy into electricity, were studied systematically during fission reactors,
14MeV neutron, ions and gamma-ray irradiations. Radiation effects decreased base electronic
conductivity in general, resultantly a small radiation induced conductivity became explicit. The
observed radiation induced conductivity had rather a large temperature dependence, which was
explained by the radiation induced enhancement of proton conduction even at lower temperatures.
The effect is the most clear during 14MeV neutron irradiation, where the displacement effects are

dominant. (Ref1) Enhancement of the protonic conductivity by the radiation was also clearly



observed under a fission reactor irradiation at elevated temperatures, where the protonic
conduction is dominant. However, at above 600K, dynamic radiation effects along with existence of
protons in ceramics enhanced ionic conductivity, which will be hazardous for the application of
protonic conductive ceramics to energy conversion systems. (Bef2 Improvement of protonic
conductivity in organic protonic conductive films were confirmed by measuring ion-exchange
capacity and by measuring the AC electrical conductivity. (Bef8d For development of optical
system for diagnostics in radiation fields in nuclear systems, efforts were continued to improve
radiation resistance of optical fibers, and radioluminescence materials which will emit strong
luminescence in the infrared wavelength region at elevated temperatures, weRefound and their
radioluminescence behaviors were studied in a fission reactor. (Bef 4 Concerning radiation effects
in Zr-based metallic glasses, electronic excitation effects, which were thought not to be effective to
structural modification in metals, weRefound to effect metal-glass transition behaviors. (Bef5)
Also, implantation of noble metals into crystallized Zr-based metal-glasses formed surface glassy
layers which were thermally more stable than thermally formed metal-glass phase. This is
confirming that ion implantation is an effective too modify surface layers of metal-glass systems.
Those structural and compositional changes by the ion irradiation can also affect the hydrogen
transport behavior in the surface layer. We found that remarkable hydrogen up-take in the

metals irradiated by noble gas ions (Ref ).

Ref. 1 B. Tsuchiya, S. Nagata, K. Toh, T. Shikama, M. Yamauchi and T. Nishitani
Radiation Damage of Proton Conductive Ceramics Under 14 MeV Fast Neutron
rradiation
Fusion Science and Technology, 47, 4 (2005) 891-894.

Ref. 2 B. Tsuchiya, A. Morono, E. R. Hodgson and T. Shikama
Radiation Effects on Electrical Conductivity of Proton Conducting Oxide Ceramics”,
Physica Scripta, vol. T118 (2005) 18-20.

Ref 3 K. Toh, T. Shikama, S. Nagata, B. Tsuchiya, M. Yamauchi, and T. Nishitani,
“Photo-bleaching effect on gamma-ray and 14 MeV fast neutron induced transmission loss
of fused silica core optical fiber
Proc. SPIE Int. Soc. Opt. Eng. 5855 (2005) 503-506.

Ref 4 Wk BB, =S, K . URTEE ., R, H@EC
Zr BB )8 7 T A DI RS 2 5
AR L Oy RIE4:,53,(2006),85-89

Ref 5 S. Nagata, S. Yamamoto, K. Tokunaga, B. Tsuchiya, K. Toh, T. Shikama
Hydrogen up-take in noble gas implanted W
Nucl. Instrm. and Meth. in Phys. Res. B 242,(2006),553-556.
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1LISRFHE RO 25 XD 5, AT 7 I v 7 AMELORERIG 2 . BRSO
EHWTITY, 7a b AREMNEE S TIOA 4 VRN RIC L DS E 25 & & atd 5,

MR 7 A NOBF Z D D & LT, B E HWTZFHES AT LD FEEA~DIGH & 5] & it & i
D5, mEFJOY0), ey AT AEETENNOIE~0mH 2 ED A BT,
SRR, JRF-HA A R U BRSR 6 E E BE ) R A B L B 2 SRR SE A B e AT 5, FRlCE T I v
JANDOKFZLRENEDOBURIZEBR L, BHETFTTOE®T I v 7 ANDOKELE Z s, RFz
AWTHRHT 2, Sohnicmiiciksx, BENFREENZ AW E#ET VLR 2T ADFEH
ZHfET. EEREENGAZFIHL, #ilc2im 747, JRR-3, BR-2 Z# W RERZ X 5,

4.5 Zfe X B R AR L2887 7 A OfEESIENZ B89 2 FAE 1215 5, ke 2 - K
OGS &, AR 2 WV 7 SR 2 AT LT T2, £, @RV 7 ADRT TV AT A~
DR OFIREM: %2, B ZED TV D HRERK Y 7 %2 Wi F COFEGEN RS 7 — 2 BfG 2@ U
T, JAFBHIHAE(JAEA), ~L ¥ —E R O 5EFT(SCK) & Ol /) % U TR 5.

1.Development of radioluminescence materials is continued. Properties of ceramics for fusion
applications are evaluated by their radioluminescence behavior during ion irradiation.
Improvement of protonic conductivity of organic films is continued by ion irradiation.

2.Radiation resistant optical fibers will be developed. Developed optical dosimetry system will be
applied to actual nuclear systems, JOYO, nuclear fusion systems, etc., under collaboration with
concerned organizations.

3.Studies of mechanisms for the radiation induced electromotive force (RIEMF) will be continued
utilizing accelerators and fission reactors. A role of hydrogen in the RIEMF will be focused in
in-situ studies of RIEMF in accelerators and reactors. The goal is to prove applicability of the
RIEMF to direct conversion of radiation energy to electricity in a nuclear system. New fission
reactors, JRR-3 and BR-2 will be utilized for this goal under collaboration with concerned
organizations.

4.Study of radiation effects in glassy metals is continued. Structural modification of glassy metals
by radiation effects will be pursued, with accelerators for the modification of surface layers and
with reactors for the bulk modifications and for the applicability of glassy metals in nuclear
systems. A new irradiation rig is under development for systematic irradiation of candidate

materials for nuclear application, through collaboration with JAEA and SCK in Belgium
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(#&mA]
Bi% 0 FELBIEIR - &% BT A BR. KE2H KA BiEES - 2l W—
EHMER (18] /KFRE [134] /FHE [4 48]



(€T
JF TR D BRS faA b & 543~ 2 b CHair & FRENC X 0 AR L72BEEY & OMAEERZH LT 5
ZLEFEETHD, HEMEY I a2 L—v g X0 BERED DML O BRI BHREE £ T & R
T2 DL OB L VR LN TWD A, 507 & FEEY O AAEH 5 b E BRI 23 K £ 72
BHETHDH, YHMATITERLEE S I 2L —a DliFNS ZORBEEAH->TEY . ZORUE
FEEBMICLELS TS T D, EBrE L CUIBBENZ OSSIEBEREITO, IGH T TBEIT 5
NS FEEY AT DEALIIER SN D B AT & L C, B OE - BEEE TUIm 23 R #2250
SHEOREEFEY), B 2 XKL RS OME G 7 T ) A XOMUNEE RO L. Z Ol
RV H LA L AT HREORENGEEYOME ZEE R FHMIT2 2 LITlI Lz, kb,
AR O EGAISREZ L 2532 Z E B3 ARE L 72 V) | Z OIEIZESPIHEWEER O 5 R & fied T
BW—EZR LT, ZOFETIRFEROARR LT, £ < O EL EREIICFHMET 5 L CHEEAR
HANLFEEREE IR T o 2 RBRIICIRET 2 HIEZIRME L2 W) A THO CTEETH D, ML 1T
—HEDMFEED—E T, BA N TR OFHEASEHICEAT S MD 2 b—va Y OFRTHL, =
NETEHEHIN TR S EHAL OV i & EEDORINGE., T7RDHA /N7 FRT A =2 DREIC
SOWTHARZND TORLTH D, DY E OHEMEFIZHOWTIZZ IS & #E< e )
THE-TND, ZHHDO—HDOWIETN < DO EFRSHE THA#RE S LTREL TR, EHERIZ
HE < FHMEENTND Z LN nD,

BERAIFMELE LT U AASIMRARBEEEM E BN TVWDLN, KOEERMEHFETH
7V —T78EE, FRCBK 7 UV — 7RO RITEN TEY, M2 I nEfo - EERR L TH
B NFT VT AEEOKIBETOREEAORRK & U CEBEBILZIC X BIE S AR AL L — 7 03 %
FTHNTNDD, ZORMETIH O Thdrole, X3 ITINEEH L 3DAP # HW TR, o1k
FHAEZIZCOTHLNC L@ Th D, REFORELEC LV BEMESEME R b E RT3,
FRSC A TRHICIRE A KT S 2BICA U BEMERZ LI O W TR b D TH 5,

EAEMEE L O RIEEETHER LEZASITAERENTVD A, @X51EI 0L ) 2o
—OThY, 5%RIDICENT L TIIEEZED D Z ERRERSHTHA D,

Pk, AEEICEERINHXICBOTEEE LT, BB EREED O EIERICEET 2 a8 iEn e
FED—E, KO NF VT LAEEOEREE L L TCORMEEFIRIERE R > TN D,

Ref 1 T. Hatano, H. Matsui
Molecular dynamics investigation of dislocation pinning by a nanovoid in copper
PHYSICAL REVIEW B 72.,(2005),94105

Ref 2 K. Fukumoto, S. Takahashi, R.J. Kurtz, D.L. Smith, H. Matsui
Microstructural examination of V-(Fe or Cr)-Ti alloys after thermal -creep or

irradiation-creep tests
JOURNAL OF NUCLEAR MATERIALS 341.,(2005),83-89

Ref 3 K. Fukumoto, K. Takahashi, Y. Anma, H. Matsui

Effects of Impurities on Microstructural Evolution and Deformation Process of



Ton-Irradiatted V-Cr-Ti Alloys
MATERIALS TRANSACTIONS 46.,(2005),503-510

Ref 4 N. Nita, H. Matsui
Effects of downward temperature change on microstructure in vanadium alloys during

irradiation
MATERIALS TRANSACTIONS 46(3).,(2005),522-526

Ref 5 N. Nita, R. Schaeublin, M. Victoria, R.Z. Valiev
Effects of irradiation on the microstructure and mechanical properties of nanostructured
materials
PHILOSOPHICAL MAGAZINE 85.,(2005),723-735
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VAR ORI E LTiX, KES ST T3 S2OHEBIZA T bND, 20 1 IXEHENSERRE O
BLEON BN RS, B I RN SRR SR T K D EANT & IBE ) & O EAERICBET 2 Th D, T
XA EICR ST, B2 EOZ OMBEICHBEOEERETCHL B2 TWVD, IHiItvyIal
— g VEBREITV, FEICHERT S 2 LI L0 RO & BEARR 2R B AT E 2 Rl S 72 D
FEEESLT D 2 ENRBO B T D, 8 2121FA T = U o ZITRER S 5 REHB GRS s
DIEATH D, KT v =P A ANRF VT AGRIAONOBERRA Y = U 7 ORI, K2
fRIAG REENEL, Va2l —varE2EALTINLOMEICERY T, 313NV T L6848
POV 7 LADOZEMIETLMETH D, ZHUTIETHD SEDOFEBRFIENIEEITA TH L2, 8
ETIXLERICH DEEN/ MR THE-BEHL TV DE2H0THD, ZHCELTHEYIaL—va v
ZOFH LTI L CTITE 72V, BEDEETHLH LD T, TNHOREDOE D FLDIIBNE S &
WeEBEZ TN,

14, BFMHYMFHEEM wrayzge \NB B (58) (1994. 08. 01~)
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% \B BXGR) FERtV4-) BB E BROBF - EE &, £ B
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B HER, B HERR ED T A RE ¥ v 7HEREZ T, FrLVE - ETHEBRSE. &
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FEEE LED /ERLO SEGE, MgO Ny 7 7 — @ % V7= ZnO , IR GBS TS O ERL, ZnO/
GaN SO 2 RITE T I A OEXFFEN, KHRECERKEIZ LD Zn0 T/ U A Y —iEST
7Ry RGO H O IR A 4> B — A2 L 0 EHRIC Ga & 2 Re/ 32 — L IRICHT BIAATZ RIS
RIENIHHSEDL Z L2 X5 2%hld] Ga Ky FOERL ZnSIMn/SiO: 72 ED 1 RIL7 + h=> 7
=0 2 TR T A% 1 2 F5 5 (CH3CeHaCH2NHs)2 PbBra Hifddt 72 £ D Y62 E D BRI ZE 72 &
BT 008H %,

ZmO , RIT/ B ERB R TREE OERUCBEI L T LEE L BB &, 7 7 A4 7 ¢ mIEMR LIC ZnO
WA R SE D & &, 5 ED MgO1DEEZ NNy 77 @& LTRAT S Z & T, ZnO OHEWN
[ R A A B HE—ITHIZ D Z LN TE, BEEO/NIRFEREORWEREZSEOND Z &2 TR
FTIORLTERED, MgO Ny 7 7BOESIZL - T, ZnO OWBHEEZFIEITE S 2 ER¥0hotz, T
bbb, MgO BOEIMN 2.Tnm LLFD & &1, MgO Bl vV gAEED c i ThH D Z ENEmHND
A B DR S, £ O EIZE O Mt Zn0 kKT 5, MgO 823 3 nm UL EIZ72 5 & AR
HEOMIDEIZ /2 Y . 2D FIZi3 Kl LTz Zn Wik ZnO 23dET %, ZnO O TN E #y?lElTﬁiﬁ E
TR Lf:o ZHZED ., BEE 5 nm BRED MgO D 2 Re/\F— %S 7 747 ¢l EIZ
757 4=l Lo TERLL, Z D% — it > T ZnO Ok 2 HIH L 7= 2 kT ﬁﬁ@:iﬁﬂ‘%%%ﬁf
5z &bﬁfﬁb ol

Ref 1 D.C.Oh, T Suzuki,d.J. Kim, H.Makino, T. Hanada, T. Yao, and H. J. Ko,
"Capacitance-voltage characteristics of ZnO/ GaN heterostructures",
Appl. Phys. Lett. 87, (2005) 162104-1-162104-3.

Ref. 2 7. Vashaei, T. Minegishi, H. Suzuki, T. Hanada, M. W. Cho, T. Yao, and A. Setiawan,
Structural variation of cubic and hexagonal Mgx Znix O layers grown on MgO(111)/
c-sapphire
J. Appl. Phys., 98, (2005) 054911-1-054911-4 .

Ref 3 T. Minegishi, J. Yoo J, H. Suzuki, Z. Vashaei, K. Inaba, K. Shim, and T. Yao,
"Selective growth of Zn- and O-polar ZnO layers by plasma-assisted molecular beam
epitaxy",

J. Vac. Sci. Technol. B 23, (2005) 1286-1290.

Ref 4 T.Baba, H. Makino, T. Mori, T. Hanada, T. Yao, and H. Y. Lee,
Experimental demonstration of Fano-type resonance in photoluminescence of ZnS :
Mn/SiO2 one-dimensional photonic crystals",
Appl. Phys. Lett. 87, (2005) 171106-1-171106-3.

Ref 5 R. Buckmaster, T. Hanada, Y. Kawazoe, M. W. Cho, T. Yao, N. Urushihara, A. Yamamoto
Novel method for site-controlled surface nanodot fabrication by ion beam synthesis
Nano Letters, 5, (2005) 771-776.
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HEOFNKLA A —F (LED) THOLNTWDEYEERIZENT, ZONY FXy v 7« ZRLF
EgiZ. 2(InN)~6.2eV(GaN) & STV =, ZHIUTH LT, HEHE L. 1989 4£1Z InN @ Eg 1Z4R5Mk
W25 ETRL T, 2001 FFIZESE InN O BiE RO RIZEII L, EglX0.8eVLL FTh D
ZEEHBMI LT, BUE, InN @ EglE 0.7eViEfHicd 5 L nbivTnb, Eg #MIZIRET 570
DI, EOR5EMEMBENVNETH D, TODITiE, MR TEV R — [EFE R 2E B P A ST
#H9 5 InN OEROHIROBNVEZRVIAANEETHDH, TO—2DHEE LT, NBERE
BDETH D, GatMEkE LY, BVAARIRITI3IF LD, 2 C. InNEHAT 7L —1rEL
T N #ilk GaN OflE 2R A7z, 6k, p M GaN ik T&, & LED 2%+ 28 kHE, 27T Ga
WPETH S, N W TIL, REATIL, 22D, R—EUIZNTERNEIN TV, lEA =LA
OHFRIZE D, N BERESRGZH LN L, 2O/ %R, RS FHETHY, pM - 7 HH
fE7e GaN ORRICEE) LTz, ZOfEftE L LT, (0002 X #te v %0 7 —Tigidno—Th
V. EWREIEE D 2 ~ SHHKW, o T, BHh7e NiME GaN (X, Ga BPEDEE L0 ENICER
TW5,

Ref 1 (Invited) T. Matsuoka, "Progress in nitride semiconductors from GaN to InN ?MOVPE
growth and characteristics", Superlatttices and Microstructure J., 35, pp.19-32 (2005).

Ref 2 'T. Mitate, H. Takahata, S. Mizuno, T. Matsuoka, and N. Kuwano, "Polarity Determination
of Indium Nitride by CBED Method", Appl. Phys. Lett., 86, pp.134103-3 (March 28, 2005).

Ref 3 T. Matsuoka, T. Mitate, H. Takahata, S. Mizuno, Y. Uchiyama, A. Sasaki, M. Yoshimoto, T.
Ohnishi, and M. Sumiya
Growth and Crystalline Quality of Flat-Surface GaN with N-Polarity", phys. stat. sol. (b),
243, No.7, pp.1446-1450 (2006).



Ref 4 J. J. Kim, E. Ikenaga, M. Kobata, A. Takeuchi, M. Awaji, H. Makino, P. P. Chen, A.
Yamamoto, T. Matsuoka, D. Miwa, Y. Nishino, T. Yamamoto, T. Yao, and K. Kobayashi,
"High Resolution Hard X-ray Photoemission using Synchrotron Radiation as an Essential
Tool for Characterization of Thin Solid Films",
Appl. Surf. Sci., 252, 14, pp.5602-5606 (2006).

Ref. 5 T. Matsuoka,
Nitride Semiconductor Technologies for Blue Lasers"
SPIE The International Society for Optical Engineering Schedules the Optomechatronic
Technologies Conference, (Sapporo, Japan, Dec 5-7, 2005).
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Fio. XMOBRFHEAERN-ERXRFe 777 0 —%2H% L, REMGBOIT—2 N2z 5
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Ref 1 Kouichi Hayashi
Inverse Fourier analysis in X-ray fluorescence holography
Physical Review B Vol. 71 (2005) 224104.

Ref. 2 Yukio Takahashi, Kouichi Hayashi and Eiichiro Matsubara
Elemental identification of a three-dimensional environment by complex x-ray holography
Physical Review B Vol. 71 (2005) 134107.

Ref 3 S. Hosokawa, N. Happo, K. Hayashi, K. Hayashi, Y. Takahashi, T. Ozaki, K. Horii and E.
Matsubara
Three-dimensional atomic image around Mn atoms in dilute magnetic semiconductor
7Zn0.4Mn0.6Te obtained by X-ray fluorescence holography
Japanese Journal of Applied Physics, Vol. 44 (2005) 1011-1012.

Ref 4 K. Hayashi, T. Hayashi, Y. Takahashi, S. Shigeru and E. Matsubara
X-ray fluorescence holography of 0.078 wt% copper in silicon steel
Nuclear Instruments and Methods in Physics Research B Vol. 238 (2005)192-195.

Ref 5 Kouichi Hayashi
X-ray waveguide phenomenon in copper phthalocyanine thin film
Physica B Vol. 357 (2005) 227-231.
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R— TV A= — WA EDIIFHRERST & A ERIE R~ T A B — 2D KB SR IC B
LTCHMEEZEDT, TNOOELRMBERRELEL DL ERDL I TS,
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ORBUIFFEN THE~ VT oA FOMEREIZ LD Z &R0, BEMESEORE T~ L
TP A NEBOFENRD LT, FHRA D= ALCED Z ERRBI N,
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AEETA Y -2 WABEASCHARH YA Y- LUSHERTE 2 Z L3I N 5,

(3) AfAH Ti-29Nb-13Ta-4.6Zr & ~ERILFUH T nv A2 Z LI XV . EREETH S
A RaXTREA NEREEMTLHZEDRAEBTHLZ EERLT,
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Ref 1 'T. Akahori, M. Niinomi, Y. koyanagi, T. Kasuga, H. Toda, H. Fukui and M. Ogawa
"Mechanical Properties of Biocompatinle Beta-Type Titanium Alloy Coated with Calcium
Phosphate Invert Glass-Ceramic Layer"

Materials Transactions, 46(2005)7, pp. 1564-1569



Ref. 2

Ref 3

Ref 4

Ref. 5

M. Niinomi, T. Akahori, T. Takeuchi, S. Katsura, H. Fukui and H. Toda

"Mechanical Properties and Cyto-toxicity of Newly Designed Beta Type Titanium Alloys
with Low Melting Points for Dental Applications"

Materials Science and Engineering C, 25(2005), pp. 417-425

T. Akahori, M. Niinomi, H. Fukui, M. Ogawa and H. Toda

"Improvement in Fatigue Characteristics of Newly Developed Beta Type Titanium Alloy
for Biomedical Applications by Thermo-mechanical Treatments"

Mater. Sci. and Engng. C, 25(2005), pp. 248-254

N. Sakaguchi, M. Niinomi, T. Akahori, J. Takeda and H. Toda

"Relationships between Tensile Deformation Behaviors and Microstructures of
Ti-Nb-Ta-Zr System Alloys"

Mater. Sci. and Engng. C, 25(2005), pp. 363-369

M. Niinomi, T. Akahori, K. Morikawa, T. Kasuga, H. Fuki, A. Suzuki, K. Kyo

and S. Niwa

"Super Elastic Functional Beta Titanium Alloy with Low Young’s Modulus for Biomedical
Applications"

Journal of ASTM Interrnational, 2(2005)6, Paper ID JAI12818
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Ref. 1 "Evolution of ferromagnetic circular dichroism coincident with magnetization and
anomalous Hall effect in Co-doped rutile TiO2"
H.Toyosaki, T. Fukumura, Y. Yamada, and M. Kawasaki
Appl. Phys. Lett., 86, 182503 (2005)

Ref 2 "A Ferromagnetic Oxide Semiconductor as Spin Injection Electrode in Magnetic Tunnel
Junction"
H. Toyosaki, T. Fukumura , K. Ueno, M. Nakano, and M. Kawasaki
Jpn. J. Appl. Phys., 44(28), L.896-L.898 (2005)

ERef. 3 "Signature of Carrier-Induced Ferromagnetism in Tii1-xCoxO2-5:Exchange Interaction
Between High-Spin Co2* and The Ti 3d Conduction Band"
J. W. Quilty, A. Shibata, J.-Y. Son, K. Takubo, T. Mizokawa, H. Toyosaki, T. Fukumura and
M. Kawasaki
Phys. Rev. Lett., 96, 27202 (2006)

Ref. 4 "Blue light-emitting diode based on ZnO"
A. Tsukazaki, M. Kubota, A. Ohtomo, T. Onuma, K. Ohtani, H. Ohno, S.F. Chichibu, M.
Kawasaki
Jpn. J. Appl. Phys., 44(21), L643-L645 (2005)

Ref 5. "Variation of the electronic structure in systematically synthesized Sr2A O4
(M=Ti,V,Cr,Mn,and Co) "
J. Matsuno, Y. Okimoto, M. Kawasaki, Y. Tokura
Phys. Rev. Lett., 95, 176404 (2005)
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Ref 1 Enhancement of room-temperature plasticity in a bulk metallic glass by finely dispersed
porosity
T. Wada, A. Inoue and A. L. Greer
Applied Physics Letters 86 (2005) 251907/1-3.

Ref 2. Co-Fe-B-Si-Nb Bulk Glassy Alloys with Superhigh Strength and Extremely Low
Magnetostriction
C.T. Chang, B.L. Shen and A. Inoue
Appl. Phys. Lett. 88(2006)011901/1-3.

Ref. 3 Effects of Pd addition on stability and hydrogen-induced internal friction of
Ti34Zr11Cu47Ni8 glassy alloys
M. Hasegawa, M. Takeuchi and A. Inoue,
Acta Materialia, 53(2005)5297-5304.

Ref. 4 Classification of Bulk Metallic Glasses by Atomic Size Difference, Heat of Mixing and
Period of Constituent Elements and its Application to Characterization of the Main
Alloying Element",

Takeuchi and A. Inoue
Mater. Trans., 46(2005)2817-2829.

Ref 5 Cu-Hf-Ti-Ag-Ta Bulk Metallic Glass Composites and Their Properties
Z. Bian, H. Kato, C. L. Qin and A. Inoue
Acta Materialia, 53 (2005)2037-2048.
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BHEM b o RNVAREIZ R & 7085 RIF T2 &0 Co T /RO A B AFRFIRER 2330 7 12T
HHEWICES DI EEWME L T& T, 77 =a 7 —HFEIIA/ Ny XLl 812 8-> THEE G IZ/E
WTEXDORFETHDIN, A XORE—2F 2R 37 X DB LT, filEECH
BMERAR 4T, REBROMEIETETH, 7 RAIGHIZREETH 5, &2 TREE X, A X
OYJ—7ekgtE T 2 ki OBAIES 2 ERIT 5 2 L 2 BIE L T, b oL pmbERg & 7e 2 MgO i Fiz
BUFD FeF /hitrO s 7 ¥ VIEICEAT A2 T o7, £ LT, @S REFEOTT, 77
L— FMIRICE 5T Fe 7 /KO B CESMEENERT 5 Z L 23R L, 7 v ¥ AREAEOEEIC
HRTH A XM b s —bsid 2 &2 R LT [Ref 1), ZhuX, BtET 2 kir-o7 314 25 k.,
HERAT v S ThHEBEZTND,

EMERIRIG @RI DOV TR, FEERE & RIERIZ, MW 5 & it &4 A3 % Llo FePt BRI G4
D J #EEAL & EREREE O E1T > 72, FePt &z Wz b RS IZEBIT 2 =R T 20 %D
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Ref' 1 F. Ernult, S. Mitani, K. Takanashi, Y. K. Takahashi, K. Hono, Y. Takahashi and E.
Matsubara

Self-alignment of Fe nanoparticles on a tunnel barrier



Appl. Phys. Lett., Vol. 87, No. 3 (2005) 033115 (3 pages).

Ref 2 S. Mitani, K. Tsukamoto, T. Seki, T. Shima, and K. Takanashi
Fabrication and Characterization of L1o-Ordered FePt/Al0/FeCo Magnetic Tunnel
Junctions
IEEE Trans. Magn., Vol. 41, No. 10 (2005) pp. 2606-2608.

Ref. 3 T. Seki, T. Shima, K. Yakushiji, K. Takanashi, G.-Q. Li and S. Ishio
Improvement of Hard Magnetic Properties in Microfabricated L1lo-FePt Dot Arrays Upon
Post-Annealing
IEEE Trans. Magn., Vol. 41, No. 10 (2005) pp. 3604-3606.

Ref. 4 T. Shima, K. Takanashi, Y. K. Takahashi and K. Hono
Formation of octahedral FePt nanoparticles by alternate deposition of FePt and MgO
Appl. Phys. Lett., Vol. 88, No. 6 (2006) 063117 (3 pages).

Ref 5 T. Shima, K. Takanashi, Y. K. Takahashi, K. Hono, G. Q. Li and S. Ishio
Nucleation-type magentization behavior in FePt(001) particulate films
J. Appl. Phys., Vol. 99, No. 3 (2006) 033516 (5 pages).
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(B &)
iR FH RBOBER B FROBF BN B, B EZEM (IREENRE) RE =R
EHMER (18] /KZERE [34]

(FAZRAR]

AEE, D Bl&EHfE 7o TV A b BEER OB/ L ZOFHISHOB%E, 1D B35 E KRR
FInL ., Sz Fs0T 2 ik — AR O A RIR ORI, KR T — FOZ(RIZ X0 B oOf5 s
RIEZBFET DM EIT-> T D,

1. U009 A M3FEar 7y MEEZRTA, BESNTWAHED S LTI T A hov
7 WS N BERTE %, 2, WEHEOBE ELIX, BliRT =—/IZ L 2R 1oL F—H#fE L& %<
b s, BEZESITEORE TT =— 425 2 Lk, K. fShaRE ML el a HE /)
S L, BRBEEVZSITL Z LTI LT (Ref D,

2. KRB AT DT ES 2 FINS 5 AR TEEBIR R XA T X v 7 AOMEBEITHENBND,
BRI BE LTk, BSOS — B OERT vy VEEMiT A Z EEFIHL T, s
Ny MREBOT VYA Feary 7y MREIZTHZ SIS LT (Ref 2 8., Z ORI,
HoFDL DI Far sy MY EOa L Ty MRUZEATE 2 REERH 5, Fxldx, =
VT MED RTRENE DS T R E DFF R OMBUKFNEIC H 5 Z & 2 BlEm T & EBRIC K D B &8
L7z (Ref 8, 4,

3. KM Si HfEmOBERICHTZ0 . SiEliRE I NE XX D655 O01F & ORIGT, FEFICEE /2 E
Thbd, FFlZ, 770« V7 EMHIN D IEREWEDN 5 DIFRETRAE LHBND & 2 Sifl
WAL, B EICARE L, SifE&RICk L TEMINR XA R ESE D, Fxld, AEDDIED
KIZ Ba k4 RIRETR—7'L, 2 01FBERBALET L2 LICE0, MEDOTIv - T
DML VIZ, FEEREDOZ VAT A NEERTHZ LT, ZORMEEFR LT (Ref ).

Ref 1 S.Uda, S.Q. Wang, N. Konishi, H. Inaba and J. Harada
Growth technology of piezoelectric langasite single crystal
Journal of Crystal Growth, 275(2005), 251-258.



Ref 2 S.Uda, X. Huang and S.Q. Wang
The effect of an external electric field on the growth of incongruent-melting material
Journal of Crystal Growth, 275(2005), e1513-e1519.

Ref. 3 S.Uda, X. Huang and S. Koh
Transformation of the incongruent-melting state to the congruent-melting state via an
external electric field for the growth of langasite
Journal of Crystal Growth, 281(2005), 481-491.

Ref 4 FHIE, vFH, W%
SRS EIING K 2 JEFRnR AR RE O FRFn @A L — FEFRANRLAR Z o 9 A N dL O RN Rl AR
AR R—
A AfE Sk & 4558, 32(2005), 325-333.

Ref 5 X. Huang, S. Koh, K. Wu, M. Chen, T. Hoshikawa, K. Hoshikawa and S. Uda
Reaction at the interface between Si melt and a Ba-doped silica crucible
Journal of Crystal Growth, 277(2005), 154-161.
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Al RIS G A2 T Bk S D B RE MR B A A d6 L OO 7RG A

(7) BHEINC L 2= vy MEO 2 7y FERK

REBICEY . B & EBOR O RT v VB2 Bb SR 5, TORE,. ZhODOMEEE
BIfRZHET 2 FNCTE, Far s/ MYEOa L IV NERBARRICR D Z L2 ZNET
R L TC&E T, BHIZHEREZIZOW TR & ERICE Y | BIERBERESOFET 2EX
“HFTHEELAZLEOT LD, T) LIEEELD LICREEIL, EXRILTHT T —F 20 A
. YBCO 72 EDIar 7z NMYETH DALY @B A G RO E & OIERIE PR O
KNbOs D= 7>y MfkEE BT, 25 LEoHIZE Y, o CERZRMEEZRELRN 5 HIE
TN MEENS ZETHENTWELIE OMEIZEIESES Z LN TE, EFICHERORN
MEBHRERNATRE & 72 5,

(1) BRI L DES A F I 7 AD#EE

SN LV | BIEHRCHREF T 7 A2 8FE L, fidinE - Fptkom Eax B4, BRI
. melt-textured process (Z L ¥ 211 fH& & A 72 YBCO (123 ¥ 2 k4 D BICES A HM L, BE
BORERCRE X R T 0 7 AR EEL, BABREEREZ M LS5 211 fHOV A X Az KD 5,
(7) SRAMEZ BB

KERGE Y NAEY =DV V7T ZIZRPERWVIEFEMELE U T8I EA S RE 2 Fro B
RFERMRD BN TS, T 9 LIcEREZ AR VBRSO CEBT 2, RmESH 5V T mik
% R U TRl bR RIE 2 8 E U, IS 2 B oA Ui ) 7o A (LB4) HiEdAICE L R
A L. 170 nm OFRENICI AN OW BB R T 2F T 5, AFEIT, v/ 7 ng|& THIEIC
&% LB4 B O BRICB W T ULV AEBROHINC X 0 Mg EBAESED 2 LI Lz IREEE L,
BERTEROHIBEREE 2 L, 10 pm A —F — OGO ER 2 D X9, IGH BrE, &REHR% H



We 2 RIERIE AR DFEBLTH 5, 7o, SHEENOAT —<IZB L, BYLZF T2 & oL FEHF
FeaIT->TRY, WEEGILFEZEZ KT 5,
(=) eI E G A

KRS EHRICESORRIIE, A7 b7 br=7 20H AL 5@EHEOLHE, @Ek
PUZATHY . OEIC ZIRAZFEMEO VLI, SOERE, LR ATFPLE LD, T 2T,
IO DOIFRHEICEN D &I Sh o bR 2 £ LiINDOs fidtz . EHIREFMMA L. &
PR b Ty & 70 D RATA R TR TRl S8 5, AL, LiNbOs ORliiis G &2 M5 —F & LTt
HANZAFET DA A 2B HOBRICL Y COEB 2 EM L, JEREICET 2 RFONIE, KO,
{e=A B R & £5-> LiNbOs i §h O FIA ALK R S W 2 BHEFUINSRIZ OV TN %,

A2 SiHFESOH LR

Si WA= NR—=METHLFICEH L. SIiOFLWT Y r—a b bkl kE LD
WREIT->TND, SFEZ, 57 (K LoRFEFREZME L. BRI U 2 > OBEEEFEHIE O
FRAT 2 DBIERIEEIC LV D T, AR bilkit, F7o. KEGEMAH Si BfEsD 7 A 7 2 A Al 1
D= DIZER 7 Ga-B complex @ K— S DR ERZGIZHOWCHIET 5,

22. AERRTHEAM F BRI ERPT WG G REE F O (2005.4 ~)

€::54=))

BhEiR - ik B—B1F . ik BF . HEE (IE#EMES) - IUE 1#{§. BADICA Petre (—2005.5) .~
EREEEMEE  F BX. M T/ HiWES (18]  EHHEES [34] " HAEXEED14]
K¥#fR4E (6 4]

(BAZERLR]

AT 2 E TITHESL L7238 FBM DO AR T o A2 LT, 7B - 7Y HHHE
B Te N-H REEURAKFELD DL (Ref 1), 5\ X N-H % « B-H 5% « Al-H 285 A KB L A
DEAL (Ref 2. 72 EOWMEMED D Z LIk b | BT KBRFRERE 2 H 7 2 8- fe iAok EL
MEORT DICE ST, 7o, ERIZREE L STz Li-B-H REEARKFE L O KBS 2 LB
SHDH LT, mEEKFITEMEE LTO B-HRSEERKEMOEENZ R LT (Ref ), X 51T,
& JEKFACOEAR T2 D5 [ =Z0KF ) & L THEEREORIANHIFIh e~
ANA MEEEET HKENRD (a7 204 MKRFERD) OFRICHLEH Lz, 22Tk, —#HD
N7 A A FIKFE OIS & BT A FHEANT T2 2 £12 LV . Goldschmidt FFAKTX°
Pauling 2F—{EHI72 & & B8 LTtk A A4 2 OB EN S0 b AR TR 2 BE R THITE 5
ZELIRELT (Ref. 4), F1=. a7 Al A "MKFBIEHDOOE D Th %S NaMgH3 (28 Tld, Na/Mg
F S~ DO BKFEAL RS LY NaMgH3 ~DO K E LS TN T % 2 & TRERTE
BEREN RIS 2 2 L L A LT (Ref 6).



Ref 1 Y. Nakamori, G. Kitahara, K. Miwa, S. Towata and S. Orimo,
"Reversible hydrogen storage functions for mixture of Li3N and Mg3N2",
Applied Physics A, 80 (2005),1-3.

Ref 2 Y. Nakamori, G. Kitahara, A. Ninomiya, M. Aoki, T. Noritake, S. Towata and S. Orimo,
"Guidelines for developing amide-based hydrogen storage materials",
Materials Transactions, 46 (2005), 2093-2097.

Ref 3 S.Orimo, Y. Nakamori, G. Kitahara, K. Miwa, N. Ohba, S. Towata and A. Zuttel,
"Dehydriding and rehydriding reactions of LiBH4",
Journal of Alloys and Compounds, 404-406 (2005), 427-430.

Ref 4 K. Ikeda, Y. Nakamori and S. Orimo,
"Formation ability of the perovskite-type structure in LixNal-xMgH3 (x =0, 0.5 and 1.0)",
Acta Materialia, 53 (2005), 3453-34517.

Ref 5 K. Ikeda, Y. Kogure, Y. Nakamori and S. Orimo,
"Reversible hydriding and dehydriding reactions of perovskite-type hydride NaMgH3",
Scripta Materialia, 53 (2005), 319-322.

(AR EHE]

U OBENE, BB - T3 VX —BEME S L COZERREKRFCMICED DM BB & 0%
BRPRER - fikioe 9~ 5 SEAKSBILICBE L U, @ K BT S s T & 2 B-H R4 F{k L LT,
DN-H % & OfEAL, EBEELHE M EOfEGR (bbb M-B-HR) OARK, 3BiAKFENL - H
IKFACBOE OESEREI ., 70 & 208 U CIRIEAROK R RPEA BE OB IS 7oA R HEE 5, E7o,
TN GH D NNFE=RIN T =T ab R LTO~YA 7 ol RICER LT, BEKF (YT
H ISR Z T & b 722 D KIRE L OV TOlKH#EL « BARKERIGO A REN 2D, <n 7
AHA FKRFIZE L TIE, Fiic e BHEO G ZED 5 L L HIZ, D O FHEECE 7 s
DR - HERAIIRIT 2 0 5 2 LT X 0 BEREAEE & U COMBIEREHES S Bl k3 2,

23. EEHEEM BT ERPT PR R FE O (1998.4 ~)

(&R &)
% gk F B  BAX BT AR H- B B OMEKEMES  F XEEHMEER (1 4]
RERE [14 8] /HRE [14]



(FAZRAR]

AREBFI Tl BB OREL LOH LWMEIG RO 7 nt ZDRHZIT-TE TE Y, R THD
TL—H#—CVD ZBA% L. %< OR{LMERD EEH AR EZAT > TE T, REFEITEKRO RF INEEE
SO AR [A1HE - B EVEERE A4 U BHERA M D 3 —F ¢ o ZITRRE) LTz, AHIET Y03 A AR L.
FOREEERET A EICEY, WM T A~va—TFT 7L LTHEATHLILER LI (Ref 1),
Flo, OZL OMEER T rE A bRATEY . GEE~ 7R bRy ANy 22X, @RTFH
AVTTUNEZD VBNV Y LEEa—T L, ZOEEKEGERENL TSI EERL
(Ref. 2), V' —%—7 7L —3 310k SrlrO: IEDEFERE L TORMMEZRL (Ref 3. -,
ECVDIZE VAR LTz, T/ A XD Ie KA 38 LT YSZ BN T A o —HEMRE L THET
bDHZLERLEE (Ref 4), S5HI12, R - BEEOBRE COLBMEEFHA LI-E T 2 v 7 AEAH
BIOBAFEZ1T> TETEY, BsC-TiB2-SiC AN =i THH Z LA A L, Z OISR &%
FHE LT, HLWEIEEEM RS LTARTHDLZ 2R LT (Ref b)),

AEBF T, BT LWMBHE R T v 22 WM B ORR 21T > TE TR Y . ZonB TIEENS
IZRBWT, B8Nt Gich 5,

Ref. 1 R.Banal, T. Kimura, T. Goto
“High speed deposition of Y203 films by laser-assisted chemical vapor deposition”
Mater. Trans., 46, 2114-2116 (2005).

Ref 2 T. Narushima, K. Ueda, T. Goto, H. Masumoto, T. Katsube, H. Kawamura, C. Ouchi, Y.
Iguchi
“Preparation of calcium phosphate films by radio-frequency magnetron sputtering”
Mater. Trans., 46, 2246-2252 (2005).

Ref 3 Y. Liu, H. Masumoto, T. Goto
“Structural, electrical and optical characterization of SrIrOs thin films prepared by
laser-ablation”
Mater. Trans., 46, 100-104 (2005).

Ref 4 T. Kimura, T. Goto
“Ir-YSZ nano-composite electrodes for oxygen sensors”
Surf. Coat. Tech., 198, 36-39 (2005).

Ref 5 W.Li, R. Tu, T. Goto
“Preparation of directionally solidified BsC-TiB2-SiC ternary eutectic composites by a
floating zone method and their properties”
Mater. Trans., 46, 2067-2072 (2005).

(FZEHE]
AERFClE, FMELOERTR &35 LOMEHE AT 1 & A DBIR % 2006 45 btk L CTIT 5, HRc, A



FRZEB W THER THID TRRICEI L2, L——CVD IZ X 2RO S G iz 2D T, A
FEIL, S6I2, BRORZRD K SO L —F—JHEHW=EREZITV, L—F—CVD 21T % mll
BEDOBRE DR ZRA 5, Flo, RFEIZEY . FABE, T2 VB, ) Vgl &S oBEam
MDA ZE I, EREREMEM B OBIRICET T 5, 77 A<l CVD OIFE S S HICHER S8, i
Ex Gt BET 5 & &b, SAEEEO BRE T KB O G R & AR L LT oA
179, SHIZ, RAL- R REARE T I v 7 AOMBE I GRS, @ - &REM
BIFOBRBEIT O, Fio, AU W THR CTHIO TR LI REFER T X V) 7 LD
TR EHUZ L DRED M LIS T 8% S HICHER S E 5,

24, MI7ORRAITEMEIM whisyzgez G RN HE (20054 ~)

(X&)
B#dE - BB ERBIRE [14]

(BAZERLR]

Fe-Al &4& % FIH L7-EA MR OMIE T, EEHRZ2 AT 5 ECRE R — RN T4th4 | M
R B DIERGIE ) 2 R & U CTIRRIE LT, ZOfER, BREFULN 2 BUFIZE W T, HEMO—K
AN TR FRETH D E W WERDIN A ZGET 5 Z E N TE72 (Ref 1), Z DB DI FHEEE
omEEARL, ZNETORDFHECIMZ, ALOsB L TiO: HiIc L rEHA—T A 7L D%
REE A R AT, TOREFE. 1073~1173K TORKELIL TR D Al.Os 3R T HDO XK EEH
FPIC, BHOKERTICBOWTENEMEEEL =T 2 E RO L o7 (Ref 2),

BrLWEESEE LT, HIP HUN FIZE T 2 EFE#ESGIEEZRE LTz, Fe-Al 54 & CrMo SilO#:4
IZBWTC, BESE NS CrMo MI~DOHIR G ORE D IIH S v, Al OFEH & Bl T TERE Lz, £
T AR ERA LT HH & o T B AR SRR S JEdi L 0 b CrMo 2L 7 I TR T& . 2 O TOM
DTEVMEED R CX 72 (Ref 3).

ZAUE Ti V7 M ORFRICBWTIE, S48 Ti B8 OaIR 234, £ Ok & H T e 2 i
HHNT L7z, Ti-15Mo-5Zr-3Al 4B % 7' 7 A~ B EMIEIC X 0 i ARIZ L, 1-30 MPa T 1223
K. 72ks D&y F 7L ALV LAE LTz, 1223K T 1.2 ks OREILAHEIZ LY BHFE L, ¥
VRO LTz, 2 OB OY > 7 RITIEBRE M S 7o WS UEERO Y o 7R 10 B K
TTFaZ 2L LT (Ref 9

Ti-Nb-Sn G40Y v 7R L 5IERMEE . AR X O L & BEAH T TR L., 2 OfE R,
JIENFHR~ VT YA NEREZ EIR TR AR A RE L, AREGHE S L TO/RERFEITo 7,
Tl T oA NEREOREIZ L EE S TOY > ZRBME T3 5435, 523 K TOWZEREMLERIC
FOEEMT A2 ERHALNE L, T OWZSHEIC L AW 7 B FIZELE HFIANCIEf L, Yo 781X
43GPa FEE CHIIRIR I A% 800 MPa DX o 73 midERrE %2 L3 Z E B B & 7o o 7= (Ref. 8),

ST T S ORIV T, R R OB EME A @R X B, 3 L OVRZAEB T
FEEICEIVHALMNIL, ZOMEESZIC SPSIEICE VKR - SELEEIE L, 71 ¥ —AfEEN D



2D TRbTZ o OAIBNIRS L2, FRIZ Tnm O R EZFEE L7z SV 7 M Tid, N RXy v 7
DR FED H AL, AENIEEEOSENYIFCTE 5, T2 OBBKMEICS VT, Sy ET Y —
2 & BB A ORI RS B & FET) .

Ref 1 Laminates based on an iron aluminide intermetallic alloy and a CrMo steel
Masahashi N, Watanabe S, Nomura N, Semboshi S, Hanada S
INTERMETALLICS 13 (7): 717-726 JUL 2005

Ref 2 Fabrications and corrosion resistance of iron-aluminum alloy/high carbon steel composites
prepared by clad rolling
Masahashi N, Komatsu K, Kimura G, Watanabe S, Hanada S
MATERIALS SCIENCE FORUM 502: 379-384 2005

Ref. 3 Effect of pressure application by HIP on microstructure evolution during diffusion bonding
Masahashi N, Hanada S
MATERIALS TRANSACTIONS 46 (7): 1651-1655 JUL 2005

Ref. 4 Mechanical properties of porous Ti-15Mo-5Zr-3Al compacts prepared by powder sintering
Nomura N, Kohama T, Oh IH, Hanada S, Chiba A, Kanehira M, Sasaki K
MATERIALS SCIENCE & ENGINEERING C-BIOMIMETIC AND SUPRAMOLECULAR
SYSTEMS 25 (3): 330-335 MAY 2005

ERef. 5 Beta TiNbSn alloys with low young's modulus and high strength
Matsumoto H, Watanabe S, Hanada S
MATERIALS TRANSACTIONS 46 (5): 1070-1078 MAY 2005
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Fe-Al &4 % R T2 GBI OWFZE Tld, BB B R O A B 2 1808 Lo Gaskat 2170, 20
B RZEECERREZET 2, FICMEEOUEEICH 2 2 REBLEOZENTOWT, A4kl
B L OWAIEARAFE D NI 0 HERCIR AT 5, F 7oA B B B B R AR A~ o Ji o T e
[ZDWNWT, HJMA—H— L OIFEZEEBRIGT 5,

SEFRBEDBFZEIC B\ TIE, AR EYEICEN T b T & B ERT S -0, ME IR
WSS AEbic L 2B HESREE BRT, T TAEEITA AU EAEEZ AT, fifE
REEHEE LT VT IVEIC L 5682 5, ZORMEBREZ A O NCT 5, EBIERE
HOH B S FRRFYED in-situ £ =% —H FTIR 25E12 L 0 | IR Bt O H M o Rt 2 B0 & s
%o S HIZXPS AW CE 7-Hl iR O FIEZ 1T 5 & 41, XPS W TEIMRE B L, EIRED
B LNIT 5 Z & T, Bt OETER & SRIMRRS ORBRERET 5,

RRIPE=R T1 BaOMFEIZEB W TIE, Ti-Nb-Sn &4 T b7z, M1 TEVLE & Keh LU O/ A5 o
HIZL D, AR EREM B ORIRICHER T 5, HDOET, 2O X5 R AE T Z &12 X D5
7R AL 2 TEM,OIM,XRD %I X W B 52 U, (I GR P ICE I A BRI 2 B & 2§ 5,



U BB OAFFEIC BV T, Ti-Nb-Sn 6@ i ~OEABHREFC L 2 Pl odcE 2 6>

(2%, SRS ENRE REIC=—T A7 L, %@#I%ﬁfﬁi% LRI ZE 5 DR T SR

EE & OFERFEPIEIC L VREST 5, HOET, MM~DOa—FT A 7 2fiL, ToELbzl b
(9% Z & THWHREIED A v —~DIS R 2 A 5,

25.  TAGHRERICFHIERERM wiE g MBI EfE (1996.5 ~)

(18 A]
2% R Ee BT AR E8%, F EH. LN #. TR K EBERER 24] KERE [4 4]
FEE [54]

CEADED|

D7 AE W OARIRYENTIE 2 B ARJR - DWFFER RS & ORI K0 S E THIO TR
1772572, HHE 1T XV BAF SN KEIREMRIECHE L7z Np &RZEEE LT, 77 v 7 Rk,
(LR E T NpRhGas, NpPtGas., NpGes. NpFe4Pi2, NpO:z, NpSbe, NpAls, NpGas7g ED
MBHEMEMREZBR L, ZhOWEOETIRE, MK, $UERFEZ RAN—R - 77 0T A7

(dHvA) Zh5. Bt (NMR), EPT%?EH?T AANT T =3I L VAL LT [Ref 4,
¢4 NpRhGas, NpGes lZOWTIXdHVA ZIRICE Y 7 = VI mAfEA L=, T OFEIRAEIL 5f 5
TEBEE Loy REHRTRFICHEL CE | RAfEL TRIMEA S 5f 123, — 4 CHEEL TERIE
GI2b %595 BT O EHMEEZ N RIRENDIEH L721D CTORITH 5 [Ref. 11, S 51T, iR
FBRER Pu LB ORALIIE R L O NMR JIEIC L0 RGHBEEORB AL O Lz, £
7. PufbB¥WTHIO T AHVA IR 28IAIL 7 =L I EZH 60N LT,

fETRIEEMDOAE 7T ZIRHES X OHHUEBIE R ORI T D98 1778 o 7=, BEPER 723

“AREAZ R LRV CeCu- B T e UAuGas lIZBWTAY V7T AZEEBIIL., K7 7
A B — R TR L7z [Ref 3, $£7-, BB ORER 2D, Te=4.7T K O " FHZEA LaslrGez
7o B NS, FERRBERG S AR 23 XA 72 Kondo Y7 CeslraGez ZF WL L 7=,

fin s, S CITERILT, SR bT. A b2 2 B U 72 BORYEIRE W . B PEBEZEY) O A 2hF]
R Z RS 2 L e R 2 HEE LT, WD 7 o 2 RE e T 2K BECREDOSLY T
WAER L, BEZOREREIZ120 5 FCELTWS, 7T U BT 7 F = N Il 6 VI fliE
TOERLREEEZ R L, 2MOEHED A 4 oxf (UsHUE UO0H/UO02) 26D, ZD2H/DA A
S OEFEZ (Ut +e- 2 Uste U022t +e- = UO2Y) (X, HffiliA AV HOBEF LM TH D20
EM L 2L =M ME< . T OEFRZOCITmD TH, 20 2 fHoA zL/xT%ﬂ”?Aﬂ@ﬁ'ﬁFﬁ}ir“&
L CHIHT U, =R F = RICEN BB IR TE 5, Fxld, L Ny 7 27 —EHfIC
2 EWIEWE~DHIT T OFNEM Z T BT TREL WD, U7 /%fﬂl@/ﬂ%’gk LT
HHEBCNT T35 2 WD &, BHEENZ 1.0~14V ICHERFCE 2 22 /A L7, kv 7 oo
VARZEK T CARZETH D Z ENMBNTHD N, By AU EZERESRED Y Z o VIR O
BRI LTz, EHICY 7 o EBMORF 2D, FERLENT AT YT LB L L TH =R L¥



— WO FNHIEEIZEN TS Z L Z R LT [Ref. 4,

JRFJIFEEE CTHAET DR L~V BURTEBEIEY O 5 b ERIEBEEY 1, I )R BTN O AT ik 72
7 < R HiAT OHER SRR O ATV A S R LTV D, (BRI & o FEMIE T, HEkik
E BRI D IVT = M A O T AR IR KBS X B MR E BEEE) OB R A AL BRYE A B LT, 2
D &5 7258 ) 7238 TSN X DAL 2 9 2 Bas BHERIZ DWW T AT o L AFR R L O
& 72 [ Ref. 81,

Ref 1 D.Aoki,H.Yamagami,Y.Homma,Y.Shiokawa,E.Yamamoto,A.Nakamura,Y.Haga,R.Settai,Y.Onuki
Quasi-two-dimensional Fermi surfaces in the flat antiferromagnetic Brillouin zone of NpRhGa5b
studied by dHvA experiments and energy band calculations.

Journal of Physics. Condensed Matter, 17, (2005) L169-L175.

Ref 2 Y.Homma, S.Nasu, D.Aoki, K.Kaneko, N.Metoki, E.Yamamoto, A.Nakamura, S.Morimoto,
H.Yasuoka, Y.Onuki, Y.Shiokawa

Magnetically induced quadrupole splitting and hyperfine field in NpFeGas.
Physica B: Condensed Matter, 359, (2005) 1105-1107.

Ref 3 D.X.Li, T.Yamamura, S.Nimori, K.Yubuta and Y.Shiokawa
Spin-glass Behavior in CeCuz-type Uranium Compound UzAuGas
Applied Physics Letters, 87, (2005) 142505 1-3.

Ref 4 T.Yamamura, N.Watanabe, T.Yano, Y.Shiokawa
Electron transfer kinetics of NpO22*/NpOz*, Np4/Np3*, VO2*/VO2+ and V3+/V2* at
carbon electrodes.
Journal of The Electrochemical Society, 152, (2005) A830-A836.

Ref 5§ T.Yamamura, N.Okumura, Y.Shiokawa, M.Oku, H.Tomiyasu, W.Sugiyama
Chemical states in oxides films on stainless steel treated in supercritical water: Study by
factor analysis of X-ray photoelectron spectra.
Journal of The Electrochemical Society, 152, (2005) B540-B546.
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BEFN OB Y 7 ALEH OB EAER BRI TR, Fia2hEnfifecx 28y 7 ALEWOH
ROMET D, Fo, ZTNETITo CEEREIL, BbE, #ib, R S ofHPIERE R 5O
2 dHvA 21, NMR, FEFEHT, A 2R T 7 —4000070 & OMERIHENGE 2 BURIR, 885, sE o
MRIRERSE C1T 9 X 5 B2 M, FEMRE IRIEOMIAZ b ONC 5f B X 2 A tt DRI AEICTF
¥ LUt 5h, £, I ALEMICE L THLZEME T CTORELED, AT T REH), &1
EaStEd@ 72 & o 5f IS T D BEKUAH AR O FBIS 2 RHHICEHRR T 2,

UTUBEBMOAMIEME THDH YT O M liA A4 id, TRVF—2hRICKEREELE 52 D508,
BRTIILEENR D TH D, —F. 770 A 4 i, REBIRIEEA O TSR] &



L CORBHDILFRIISHEZHZ D B2 b TERY . 5f B TFORREREME L OB G HETEK
TREBETH D, LW TIEIY 7 > TGO YT 2 REEEROFHRUIKRIH L, Z DR OFMAKICHONT,
PERRLE, BRI, BEME, BRALZOBLS LR EZED, VT U EMOEICET D,

T N1FEATIC 2 Bl ERE L T 2 EERME A B R PEBESEY) O AL BRIEIZ BT L T, R K T A1k
FUSIZ X DM B B DRI SN T, EEOLBIZ WA T, = v 7 VA& OB DK
Z I AR O & ORI TIT O,

26. SRR mrEs e BE MBS (2000.6 ~)

(18R &)
% HE MABEUR - B EEBF 8 F=. # BE (Park Hyunkook) /XZkE4 [6 4]
BED GR) - BH AWM OBMFGR  BR DK, FE Bt

(€T
1. LTI H C & 20l 3 HriE O B s

7' — kB3 HE(Glow discharge optical emission spectrometry, GD-OES) (& A7k o H
B2 - WO WHEICE T 2 0N R EZ o Tl . TEROA VYA b AT A ik LTOM
PRI TV D, AIFFEHTIL GD-OES Ok HEEE LTS EE D BICE T 5720, FrLvws e
— NIRRT DB R 24T - TE Joy HTZITBAFE Lo A 7 AERE AL & A 7 v — i
BEEIIL, TERORIEEIR & il LT 10-20 fEORNHRELGL Z &N TS, ZOERZ WS Z
EIZ 80 ppm(10-4%) A — & O LR O EHEE RN FIRE & 72 o7z, F iz, AVINEBEAFIEIC L 20
B2 BR%E L, FOMELPMI 256 TOEIMRED 1% RE CHREFMMA e L o7z, Zhix
GD-OES (2B 2 EEE DA LICKRE AT 200 THL, TN 6 —HONTEIE, HPEETE
(BR) B L ONRgE (KR & OEFEERICL 2D TH D, WEEITICHIZ > T, JINIFREE 2 1 i
FCHE 6 KO A AWM= L 0 OBk 21572, BB OEE: « EEREDTZO Do TEE LT,
L=H7 7= a b i0E L —FER T T X~ & WIS TEOMFZEIC IR A TV D, 2
DHEBIDOTD . ABFFEEH Tl 2 BHO R 42 8F L £ OReESERE LTc, BIEL—VFR T 7 X<
JihitJR (laser-induced plasma spectrometry, LIBS)¥ L (N L—+7 7 L —3 = > (laser ablation, LA)
—He 70 —ET 7 A~ IR CTh 2, BB ZIEXR T T v TEMOZDGZINDTDDF T4
VOMTEE LT, BE IR REMICHEA TE DEMESIELE LTAETHL Z a6 LT,
LAIZXY He /e —E Y7 A~hEIFISEAT 52 L2k, BRF 2 EHKRE Y7 X~ F Thl
BT D ENAREE 2D BEBIO/NSWIEERENGONITEEZ RESWET L LN AlREE 22
ST, ABEOZATIZH- - Tk, BEAB IO (W) SEERERSEMNBRE S L OB A5
Too S BT, AR S M - TSI 57 RA A4 N Hr o £ #F9843(2003-2006
F)TIEEAE L LTHIEFEBOR.LEZH- TV D,



2. MR IC3E O E BT IE O B %

ARFIERS CIE, AFER S F 4D M E A e (ppb L1, 10-7T%) D E BT ik it L T & 72,
BRI, BN R - ¢ 4y i (graphite furnace atomic absorption spectrometry, GF-AAS)<X° & J& i
WS 7T A~ E 855 Hri%(inductively-coupled plasma mass spectrometry, ICP-MS)|Z il T & 553K
BroORLERE L LT Pd R° MnO2 & W/ b BE 2 B Lic, E7o, RBERIMRIRIDGEIC X0 3%
BO CXS 2TCESNT D010, FHERH ADEELZ I WIEERGHIE T 28 217> 72,
S HIZ, AWPFEETIL () B ARSI IR 25 £ 53 2 SRR EY B O /F U BE 9 5 LA BRI Sl L
THY ., REOSPIEEEFERICH I L T D,

3. BT 72 M T iE DR 3

LW RN ORI & LT, Okamoto-cavity & Wiz~ A 7 nilifiE > o X~
(mcrowave-induced plasma (MIP) optical emission spectrometry){ZiEH L C. % O EhEHEEELSE DORF
RaIT>TND, ZOT T AT OESE AN AIRETH Y | /o7 7 A~ H AL LT,N2, 02,
He, Ar ZZHWAHZ LR TH, FFIC 02 IRET AT T A~ TIEALIRBENE Z 0 . AREEEOE R
BANARERTHDLZ 00, ZOFHNICHNEIFCE L Z L 2L NIT LT,

4. IR 31T D b AL HEAE O fiR ]

AAFFEERTIE, B NIEICBIT 24—V 2B X BOLE T AT ML OBUHBEIC OV TREM
RET AT > T D, ZIUIHEEGIRILYSR 72 & DBMEIR AT PV OEIR K OVE BIEMES 57200
BT — 2 OINELX B E LTWD, AR T, JR T2 0IEICB T DI DWW T ok~ 72
&7 7 X< (ICP, MIP, glow discharge plasma, spark discharge plasma, and laser-induced
plasma)/ 5 D AT ML &R L TV D, ZIUEE T 7 X~ iR O i b o 7= 6 O FEfE T —
2 DOIWESR, WERT —FX—ADIERIZIT) 22 AL LT D,

Ref 1 K. Wagatsuma and H. Honda
Comparative studies on excitation of nickel ionic lines between argon and krypton glow
discharge plasmas
Spectrochimica Acta Part B, 60, (2005) 1538-1544.

Ref 2 Y. Ushirozawa and K. Wagatsuma
Excitation mechanisms of copper ionic and atomic lines emitted from a low-pressure argon
laser-induced plasma
Spectroscopy Letters, 28 (2005), 539-556.

Ref. 3 T. Maeda and K. Wagatsuma
Direct loading of ethanol solution into high-power nitrogen-oxygen mixed gas microwave
induced plasma and the emission characteristics
Spectrochimica Acta Part B, 60 (2005) 81-87.



Ref. 4 T. Maeda, K. Wagatsuma, and Y. Okamoto
Direct determination of several elements in MIBK extract by high-power nitrogen-oxygen
mixed gas micreowave induced plasma optical emission spectrometry
Analytical and Bioanalytical Chemistry, 382 (2005) 1152-1158.

Ref 5 FEATZ, IUARL, Fk3E Fnb
H O3 7 AEREVN SRR 7 0 —BER ORI K 2P oMEdR, =7, 740,
RUZDER
£k L4, 91, (2005), 501-504.

(BAZEETE]

1. FEMSHTEERE o B3
(1) AFFZEICB VTR LI B a0 — BT 7 X~ il & O 72 38 e o e & & e 5,
BRI A —HEOWMNERT, T TA 2/ F oA hoordkiE e L ToEHAZTV., EEEHOBT
LEEARE R DU B REINT 2, ZOafrEEIL, ppm(10-4%) L~ L E TOMEITLHE DL LKA
RREEZER 1 0 LINICE T TE, 20 L X ONHREE & L CHRXMEHER AN 5% AN E 725 b D%
mL+5,
(2 V—FFET T XREAESICBNTIE, 7T AV ELZREL, 27T v TEMEOSEL
FERDMRIBRITHIE TE DO EEBEORIEEIT O,
(3) MR Tl ICP Ft, E EOHHE OB O RIEEIF DG L, T3 215 %M e
< EPERER ST - IRMRIE DB 21T 5. ZONWEEEICER S LD MERE L LT, ppb(10-7%) L ~/L D
MR T EDEEL ., MAHMERERZEN 5% UNTE T TE 52 L2 HELT 5,

2. Fot TEORE

(1) PERBUZIT T W HT R 2 R ORI T O 7 7 X< FhEIROMIFE AT 9 . BUARSUEL O B E20 47
AOBFLWRRFEE LT, L—F 77— a kR BBEA L VY a— BT 7 X~ ElAHbE
T bR R0 3 AR h 22 R 7 o — R R E O S R I O W TRET T 2, 2 id, ek
o7 iR L REIERRRE AN L CHE T A Z E N TEX A0, L EEREORIEIR & L CFEA
TELAREMENR® D,

(2) Okamoto-cavity & o~ A 7 BEFE T T X~ ZRhEIR & Lz ot Tix, 77 X~ &I
£ D RS 2 BEIZEEMICHEI L. 207 T A= DO Hc O rTEEMEIZ DWW TR D,

B) A A—=Uhptasl 2ot CCD MHFB TN O SN HREEELEAL, L—VFFHERT T X~
DZEMBARR T a—ET T A~ O OFINED 3T 7e & JRFFICHTIZIT D Bl 72 T i
EIZOWTHRET 5,

3. HHET— & O

(1) XBAETHIHECBN L, BRSO OIS LOEBEAXT MVOIED T2,
SEIERILEMOREEED D,

(2) FEFREDINEICBW L, BRIET — ¥ X—ADIRE X 5720, kx 277 A<l X
DIFOND AT MVBOMEEBIEHEITH, £io. MEEEOMEIAE X O opiFic X 2% 2R



ZHLMNTT D,

21.  F/ ERESEMHFEHEMARNMA  sEzE KE R (2003.4 ~)

(1B A]
FEHR  RE RR/TFEPHKIR : #3F R/ FHWHARIBAKE : B LT, 8K F—
EHMER [14] /RifiiER [14] /BIRE [14]

(HAFEAE]

AREMRPFZEHICRBNTX, [ A X TP — | OS> T,

(1) Fe kb &I M4 BOBEMELEZNS DAL,

(2) ZNHIZE D Aotk O EE 0. 1ppm LN, 100ng/g LA F),

(3) HEMEL L7 SROFEMRIAIC L > T, BEAROEE, A& THOME, Al
TEHEDEER L ORR L ORB T 2D A B = X LRI 72 & OSR0 72 FERERFE 2 HetE U7,
ZOERFRELT

(1) HEhiEl
FZ FE8EEE 2 VW C. S % 3.7ppm( 1 g/g) & TemiliE Fe O @bl L 21TV, S 2% 0.4ppm (ZKJK T &
52 L EMER L, BEME Fe O 4« miiE (b ZztEDd 7=, Ni, Col oW THEEME{L, C,N,0,S 7%
EDH ARSI A TCHRIE R % 5 AT 99.999% L EOMEMELZ 2R Lz, F7-, W CTIEM Ti
DORBEMECICHREL L, #E 99.996% LLED Ti 298 L7, FRIKBSREECTH S O % 30ppm LL
TN 2 DIRRIE AN D Z E N TE-GRICERE Uk 1),

(2) e &

HEME Fe 10 C, S, N, O O EE&IEORFIZONT, S Pk Liti) 7=, i, Sz
Wi, ICP-MS Z T 0.1ppm LA FOERED AR oTiEE R L7z,

(3) HtEfEA

(R Fe-Cr RABDA Y ) — XNV RIZE T DAEZEA) | D EHLEE o @ s e T B 3
FEohR, TERIMOREICKETAREORE), [Fe-Cr REBOKFZFHLEEINEZNE], [Fe-Cr
FREBOISERE) B X O Fe O E MY E &I D018 2 T,

Z DFEFERIEIC K - THIE U7 IREEA 72 SRR E 2 A 3 2 48 2 3Lz, BifEHEEH o NEDO

[ A2 NER7mye 7 ) IZBWT, EAMRICET 2 SEMREZ R Lz, 2 OMERK
BIECERL LT 11 A IR TR Sz TR EME SN — R 2 ZOVEFES @O B ARG R P2 HE RS
WZBWTHE Sz,

Ref. 1 S.Takaki and K.Abiko,
Mater.Trans.47(2006) p156-161.
Purification of Cobalt, Nickel, and Titaniumby Cold-Crucible Induction Melting in
Ultrahigh Vacuum



[(FAZEETE]
SAEFEIILL TOHEBICOWTERT 5 TE TV 5,

(1) E AL

ATAEFEICH| & i & | Fe 72 EOHliA R 72 6 NCEFEAEITB W, @ BRI ARS S Ic L 5 T~
i A JE ) ORIEICHT 5,

(2) PR & E &
B L C& =AM c# D 0.1ppm (100ng/g) /il Z i LT, Hx @il L7z Fe IZ& £ D
M E A TR OFEBICHET 2, AIEEICS ki, Mo mEek & M E s B O ML % #E
T2,

(3) REME AR B
AEEEIC S| Z X, [EME Fe-Cr RAGDAY ) — )V fRICE T D& ) DB o & g
PEEACRIETHEDORE ), TERDMOREIC RIETREDOEE |, [Fe-Cr ZHEDKEFHLE N
Bz, TFe-Cr ZAEDISTIEREIN] B L Fe OMMERMY E RIS 8% & I HERE
T2,

(#mA])

Ty bY—F— % (F)  HLE AR BKE R B, BE 8k, Bl =,
LWA¥Y K2R NLYF/ G4 9F/BF B —E. QUANG Jianbing, B# B, #f B3
HRIBEMAELE . ZHANG Qingheng. HUA Qian, & A%ZE. ZHU Shengli/ EE8#42 : T &
BBMIER - IS B HEewHiER (18] /BHHEER [44]

[P R]
PR AT AEEIR TROEME 7 X v 7 ARFERT, RIRRFOHEAFAHIERT & E#E T (Rl 7 A -
A EHES R BRI Y n =7 ] BNAZ— R LEEFERO T, ZRFEOEHENIZEILE TR
HEATHTH D, 1> T, 1T F TR L ORIET T A DAIR & EEST 2RO FLTH -7,

Ref. 1 Formation ranges of icosahedral, amorphous and crystalline phases in rapidly solidi.ed
Ti-Zr-Hf-Ni alloys, N. Chen b, D.V. Louzguine b, S. Ranganathan ¢, A. Inoue b
Acta Mater.,53(2005)759-764.
a Department of Materials Science, Graduate School, Tohoku University, Sendai 980-8577,
Japan
b Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-Ku, Sendai
980-8577, Japan



¢ Department of Metallurgy, Indian Institute of Science, Bangalore 560 012, India

Abstract

From the quaternary Ti-Zr-Hf-Ni phase diagram, the cross-section at 20 at.% Ni was selected for
investigation. The icosahedral quasicrystalline, crystalline and amorphous phases were observed
to form in nine kinds of rapidly solidified (TixZryHfz)80Ni20(x + y + z = 1) alloys at different
compositions. The quasilattice constants of 0.519 and 0.531 nm were obtained for the icosahedral
phase formed in the melt-spun Ti40Zr20Hf20Ni120 and Ti20Zr40Hf20Ni20 alloys, respectively. The
icosahedral phase formed in the melt-spun Ti40Zr20Hf20Ni20 alloy especially is
thermodynamically stable. The supercooled liquid region of the Ti20Zr20Hf40Ni20 glassy alloy
reached 64 K. From these results a comparison of quasicrystal-forming and glass-forming abilities
was carried out. The quasicrystal-forming ability was reduced and glass-forming ability was
improved with an increase in Hf and Zr contents in the (TixZryHfz)80Ni20 alloys. On the other

hand, an increase in Ti content caused an improvement in quasicrystal-forming ability.

Ref 2 In situ x-ray diffraction and calorimetric studies of devitrification process in Cu-based bulk
glassy alloys
Appl.Phys.Lett.,86,(2005)041906-1-3.
Dmitri V. Louzguine 2 and Akihisa Inoue 2, Alain Reza Yavarib
a Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-Ku, Sendai
980-8577, Japan
b Institut National Polytechnique de Grenoble, BP 75, 38402 St-Martin-d’'Heres Campus,
France
Abstract
The present work is devoted to an investigation of the formation of the nanoscale icosahedral
phase in Cub55Zr30Ti10Pd5 and Cu50Zr30Til0Pd10 bulk glassy alloys by synchrotron x-ray
radiation. Calculations based on the x-ray and selected-area electron diffraction patterns indicate
that this phase has a high degree of icosahedral order. Kinetics of the devitrification of
Cub5Zr30Ti10Pd5 is also studied in detail.

Ref 3 Composition and structure of Cu-based nanoicosahedral phase in Cu-Zr-Ti-Pd alloy
Appl.Phys.Lett.,87(2005) 211918.
D. V. Louzguine-Luzgin &, A. Inoue 2, D. Nagahama® and K. Hono P
a Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-Ku, Sendai
980-8577, Japan
b National Institute for Materials Science 1-2-1 Sengen, Tsukuba 305-0047, Japan
Abstract
The present work is devoted to an investigation of the composition of a nanoscale icosahedral
phase in a Cub55Zr30Ti10Pd5 glassy alloy by three-dimensional atom probe analysis. The data
indicate that the composition of the nanoicosahedral phase that precipitates from the
Cub5Zr30Ti10Pd5 glassy alloy is not much different from that of the matrix, that is, the



icosahedral phase is Cu-based containing more than 50 at. % Cu. The formation criteria for Cu-
and Zr/Hf-based icosahedral phases are

discussed based on quasi-lattice constant derived from average atomic diameter ratio.

Ref 4 Glass Formation, Corrosion Behavior and mechanical properties of Bulk Glassy

Cu-Hf-Ti-Ta Alloys

Acat Mater, 53 (2005), 3903-3911

C. Qin a, W. Zhang a, K.Asami a, N. Ohtsu, and A. Inoue a,

a Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-Ku, Sendai

980-8577, Japan
Abstract
Bulk glassy (Cu0.6Hf0.25Ti0.15)100xNbx (x =0.8 at.%) alloys with maximum diameters of 2.5%4
mm were produced by copper mold casting. The corrosion rates in 1 N HCI and 3 mass% NaCl
solutions significantly decrease with an increase in Nb content. The 6 at.% Nb alloy shows distinct
spontaneous passive region in the HCI solution. The alloys with a larger amount of Nb are
spontaneously passivated with lower passive current densities and higher pitting corrosion
potentials in the NaCl solution. X-ray photo
electron spectroscopy analysis revealed that the formation of Hf-, Nb- and Ti-enriched surface film
on the alloys could be responsible for the high corrosion resistance of the Cu-Hf-Ti-Nb alloys in
HCI and NaCl solutions. Youngs modulus, compressive fracture strength and compressive plastic
strain are 130 GPa, 2405 MPa and 2.8%, respectively, for the 4 at.% Nb alloy, 126 GPa,2305 MPa
and 2.1%, respectively, for the 8 at.% Nb alloy.

Ref 5 Unusual room-temperature compressive plasticity in nanocrystal-toughened bulk
copper-zirconium glass,
Philosophical Magazine Letters. 85 (2005), 221 - 229
A. Inoue a, W. Zhang a, T. Tsurui a, A. R. Yavari b & A. L. Greer c,
a Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-Ku, Sendai
980-8577, Japan
b Institut National Polytechnique de Grenoble, BP 75, 38402 St-Martin-d’'Heres Campus,
France
¢ University of Cambridge, Pembroke St.,Cambridge, CB2 3QZ UK
Abstract
Cast Cub0Zr50 alloy rods with a diameter of Imm have been found to consist of a glassy phase
containing fine crystalline particles with a size of about 5 nm. They have a glass transition
temperature Tg of 675 K, and a large supercooled-liquid region extending 57 K above Tg. The rods
exhibit a high yield strength of1860 MPa and a Young’s modulus of 104 GPa. Because they contain
adispersion of embedded nanocrystals, the as-cast bulk metallic glass rods cansustain a
compressive plastic strain at room temperature of more than 50%, an exceptional value which is

explicable by compensation of any shear softening by nanocrystal coalescence and pinning of shear



bands.

[E% 5 x#k]

1. D.V.Louzguine, A.R.Yavari and A.Inoue, In situ X-ray diffraction and
calorimetric studies of devitrification process in Cu-based bulk glassy
alloys,

Appl.Phys.Lett.,86,(2005)041906-1-3.

2. D.V.Louzguine-Luzgine,A.Inoue,D.Nagahama and K.Hono, Composition and structure
of Cu-based nanoicosahedral phase in Cu-Zr-Ti-Pd alloy,Appl.Phys.Lett.,87(2005)
211918.

3. N.Chen,D.V.Louzguine,S.Ranganathan and A.Inoue,Formation ranges oficosahedral,
amorphous and crystal phases in rapidly solidified Ti-Zr-Hf-Ni alloys,
Acta Mater.,53(2005)759-764.

4. C. Qin, W. Zhang, K.Asami, N. Ohtsu, and A. Inoue,
Glass Formation, Corrosion Behavior and mechanical properties of Bulk Glassy Cu-Hf-Ti-Ta
Alloys, Acta
Mater, 53 (2005), 3903-3911

5. A. Inoue, W. Zhang, T. Tsurui, A. R. Yavari & A. L. Greer, Unusual room-
temperature compressive plasticity in nanocrystal-toughened bulk copper-
zirconium glass,

Philosophical Magazine Letters. 85 (2005),221-229.

[#FZEEtE]

[EREE - =R X—MEIBA%E ), T Lo ha=27 A EIEH%E ) TREARMEEIERL, [ s R
S 7 a2, TRMT 7 RiEiEiEt] O 5 0FIC T HTROISHY T 2 v 7 AFZEFT. K
BROKZE DB AR EAFGERT & s T RIMFZE S A % — b Lz, BUE, 245 508 T KZE2 R Lz
BHEERFIE R ICHEITR CH D, A9 A 6 — 9 BICIT = RS EE E SN (LR A5 O S,
10H27, 28HICET VTHMIRABWSEOERT T AT —7 > a vy TR KFEHIIO T, #EEFE
NGB L OEEEFENEE Y v (HIBRE) TR TETHD, EiREFATLT, 55550
SRFEEOZFHEN o, RAOKE R, AR s> 2d 5,

MBREE - =R VX —FPRBESE ) (REBZEER Y — & —)
KFEFBWMIERBT 7 ADRIE ZNODEAEROBBT T ALET I v I AL DA

=L 7 ha=27 A% (ERSR#ER ) — % —)

T b= ZAHERT 7 AORBEELEENODHBEAER VBRI T AZT7 Ty 7 AL LIt T
2w I ADHE D L — Y — B EEI5E

[ EE AR LR (FHEBHRY — & —)



Ni 28 FRWARHEGET 7 ADRIREZNO~DET I v 7 RAa—TF ¢ U7 R OESHEIR OB
[ S EHEeEAS 7 2t A (Louzguine Bi#d% V — % —)
EFEEBT T ADESKRK NBBIT T A LtvT I v 7 AOBERIKROREIERT
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