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FzE 7 10,160 11 16,033
EFHR (R4~ 7T
7 iR 4 5,430 7,980
meE | — | 4 2,940
RFHAR
S R i 580
HAFREER o
S 1E —
IR
. . A 1 3,225
R AR R il
iR 0 0
- i 12 11,700 11 7,200
HRAEEEME
= IR | 12 11,700 11 7.200
ZOMOBEEEEYNESE | BE
MR EHENESE) IR
& 5 s | 243 1,764,986 248 1,746,164
= IR | 118 503,420 94 440748




94

2008

Univ. Prof. 3,000,000 2003-2007 15074101
20,700,000 2005-2009 17069003

6,200,000 2005-2009 17072001

28,733,250 2005-2009 17072002

17,655,000 2005-2009 17072003

3,700,000 2007-2010 19048003

23,700,000 2007-2010 19048004

3,100,000 2007-2010 19048009

8,700,000 2007-2010 19048010

1,500,000 2008-2008 20042004

44,900,000 2008-2010 20226001
Si




2008

Univ. Prof. 68,700,000 2008-2010 20226013

5,700,000 2005-2008 17204022
2,800,000 2005-2008 17206070
10,100,000 2006-2008 18206073
7,200,000 2007-2010 19204035
4,100,000 2007-2009 19206005
12,000,000 2008-2011 20244052

4,500,000 2006-2008 18340096
3,300,000 2006-2009 18360310
1,900,000 2006-2008 19310072
3,200,000 2007-2009 19340090

3,100,000 2007-2009 19360311




2008

7,500,000 2007-2009 19360412
5,900,000 2007-2008 19360422
4,200,000 2007-2009 19360433
900,000 2007-2009 17560610
3,100,000 2008-2011 20340085
10,800,000 2008-2010 20340147
6,200,000 2008-2010 20360002
4,800,000 2008-2010 20360309
9,900,000 2008-2010 20360412

700,000 2005-2008 18540307

600,000 2006-2008 18560670

900,000 2006-2008 19540357




2008

900,000 2007-2008 19540358
1,600,000 2007-2008 19540359
1,000,000 2007-2008 19550189

900,000 2007-2008 19560007
1,100,000 2007-2008 19560689
1,000,000 2007-2009 19560694
1,700,000 2007-2008 17656222

800,000 2008-2010 20540330
2,100,000 2008-2010 20540342
2,400,000 2008-2010 20540343
1,300,000 2008-2010 20560639
1,500,000 2008-2010 20560644




2008

700,000 2006-2008 18654057

800,000 2006-2008 18656004

800,000 2006-2008 19651039

V. 900,000 2007-2009 19651043
1,400,000 2007-2008 19656176

1,600,000 2007-2008 19656182

600,000 2007-2008 19656186

500,000 2007-2008 17684016

4,100,000 2006-2008 18686001
3,600,000 2007-2008 19686021
15,200,000 2008-2010 20685013

7,500,000 2008-2010 20686001




2008

700,000 2007-2008 19740192
600,000 2007-2008 19740207
1,300,000 2007-2008 19760043
1,100,000 2007-2008 19760457
900,000 2007-2008 19760459
L10
600,000 2007-2008 19760481
600,000 2007-2009 19760483
800,000 2007-2008 19760607
2,500,000 2008-2009 20710080
1,200,000 2008-2010 20740182
2,500,000 2008-2009 20740183

1,900,000 2008-2009 20760003




2008

2,400,000 2008-2009 20760005
2,400,000 2008-2009 20760212
2,300,000 2008-2009 20760461
COE 2,400,000 2008-2009 20760462
2,800,000 2008-2009 20760525
/
-]
1,330,000 2008-2009 20810006
1,330,000 2008-2009 20860003
1,330,000 2008-2009 20860011
1,330,000 2008-2009 20860013
1,330,000 2008-2009 20860015
1,330,000 2008-2009 20860018

580,000 2008-2008 20920012




2008

(OUYANG, Z) 600,000 2006-2008 18 06329
(BAHRAMY, M.) 800,000 2008-2009 20 08028

( Shekhar) 400,000 2008-2010 20 08370
PD 900,000 2007-2008 19 7689

900,000 2007-2008 19 8212

600,000 2008-2009 20 6432

600,000 2008-2009 20 6749

600,000 2008-2009 20 6828

600,000 2008-2010 20 7118

600,000 2008-2009 20 7318

600,000 2008-2009 20 8546




2008

300,000

500,000

300,000

1,000,000

200,000

700,000

2,200,000

1,800,000

1,000,000




2008

700,000
Al5

500,000

300,000

250,000

100,000

100,000

6,000,000




4. EXRFMARBREXEMAE
(BIATBUA AT IRILF— EXRITR SRR

HRRE HKERE g5 2007 ERE 5258 IR EAR REES

=8 WA HEHUR ¥800,000 2005-2008 05A24019d
FLOESR AT -2 YO0 DO EERENREL RERF T DRAF

fart xeg FEET ¥300,000 2005-2008 05A24020d
ERBEEFEREAVEERBERAELNOZIRT NS ZADFHFE

L EE S ¥16,000,000 2006-2009 06A25007d
EREFLGVEHLHESSDEIR

ME KE i ¥19,800,000 2006-2009 06A23009d
A9y AERWNEA—RU T/ Fa—TEEN VO RADRIEEBHIL T LTINS REI~DERH

WA 8 B ¥23,700,000 2008-2012 08E51003d

BAROEFEAFIVEEOFMITALR (@ (FLIFISA L) TOwy o) Kt T O E AL Rt ORS

&

Sii |
i |

EIES BhZK ¥832,500 2005-2008 05A18505d
HERRIEERT/BRICIIESHRAR RIS S MER AL ERE MR T~ DRH




5 ZDMDONEEE

SEEEL T
HE i *%8
REZELOHERHAR 110 229,478
ZEME 59 1,009,486
MEPRmiREAEE 0 0
BZ2HEME 113 130,535




2007-2011 COE 25.0
2007-2011 5.0
(
)
2007-2010 10.0
2007-2009 ( ) 5.6
2006-2010 16.0
2006-2008 ( 4.0
)
2005-2009 5.4
100
2003-2008 16.4

Univ. Prof.



2008-2012 (S) 15
Univ. Prof.
2008-2010 (S) 15
Si Si
2005-2009 1.0
Univ. Prof.

2007-2011 25.0
Univ. Prof.

2007-2011 25.0

2007-2011 25.0

2007-2011 75



2006-2009 12

2008-2013 13
2007-2010 : 32
FeGa(Galfenol)
2006-2011 43
2006-2011 30
InN
2006-2011 30
2002-2008 4.2

Univ. Prof.
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F1E AREOEFEKRESEOTE HE)
1. EEYMHRPTRIA PR i Bl #EIE (19974 ~)

¢:3p9=D

iR w0 tEEGEEN AR ERBECNMU EB. S8 =B KA F-

EFEEEHRA LU . KT M—. RIL A /COETzN— H REHEMRARIIEE B K
EHMERR A/ KFRE4 4]

[(FAERR]
BHIEREBRAEIER > Tnd, BROALEZFIHL TE kO L7 br =2 RTHR HHE
RRAJIZHLD AvD 2 & T 8 LWEERECRrIE ORI A B 8 T3 S RO BUR TR AT T D
BIED ITHEZ L Z TWEHEN—RT 4 A7 DR~y RRMRAM (KT v X LT 7 EAAEY) 72 L
DRERT A ZAFANOE 22 D FBITIT, AV Ui Ax BAEICHIET 2 2 L DNIERICEERREE 2> T
BO | A URAERBENNOBRENRE & 7eo T D, Rk 20 25, Fox 138 L A B Uit sl 2 |
PUFIZak~_ 2% — 3@ 0 OS5 ETHeNL LTz,

(1) AL P—_y 7%

& JB O Vi | ’?EF%%@%%) EBIENELDEVIBIGIIE— Ry 7R E L TEIBHLNT
BY ., FRICBIC L > THRSPBEE H OB, TRDbLAE VRO —y 7 R R R O E#
iOT%L*@EﬂT%t BVC R VP A BRE) T X AUE, BB & VI N YL ED
EVBERIRZ ST 2 Z LN ATREIC /R D | BERGEIEHE FICRBIT 28 LNEZ AL - Fist LEIFPR
A fr= Ra v Ea— 4 —RTORBICRERT L= AV—2 b b, ERIL—T
EDOHFEMEICBN T E = FVORELEASN LRI FEFEFERL, A&BICEIT oA - BX
BHHL (AU R—NLHR) 2HWDZ ET, BEEEZOTEE - = v 7 VBN LEEH LMK
DOFENDOBHINHD TR LTZ, BATHFESNZAEUHZBR L 2EZFIEI U A— YA XTH
V. A A RERENT L D 1000 f5LL ERWVIRBEIC DO 72 0 AERFTREZR 2 L WO T L, £ DELR
AR LT (Ref 1),

(2) AELEENH

TP ERR T, MO RICERRBIE 2BV & & RS OREM B 2 LA ICEE %
b2 H9, AT 1831 T 77??—#%ﬁbt@mﬁﬁ®%wf%b\éigiﬁﬁﬁ% s DENE
JRELL 72 o TS, ZORENIWIGNE SO B IEHTL7 (=LY 7)) ZRBEL T
%o —Ji. Sz utRER S BT NFETIE, BENETO Ay 8b hERIFT, Fxld, B
PERPEL & G de T/ BEE I B WD TR IS Z (L LA VWS O CHREB N EZRBLTE 5 2 L 2 M
IR L, 2OAENIERT A REENEZ (A EES) L4 T 7=[S.E. Barnes and S. Maekawa,
Phys. Rev. Lett. 98, 246601 (2007)], AHl, FEHRINL—7 L OILFEWFIEICTIBNTREBR2IEA Th D
MnAs (w2 HUtFR) OF 7R 2EMETHMKR N RmVETEER L, ZhIc#ess (RFZ1L
L72NW—TEDOKE IO/ ZFmL, &%E ﬁ@%%%ﬁ@ﬁé CITHID TR LIz, S5
VURENEF R TO I —a T a yr— R R CINETOR 1000 5L 72D E b TRE



PRREEAEHTRh R, (BRBLkE 100, 000%LL 1) 2R L7, ZOFEEZAWIUE, BRT R AX -0 LER
T AN —~DONRNRERN AR FTLWZ A T OE (AL Eilh) & LToIGHNE
b, £7o, [FRFICI R X7 100, 000%% M 2 5 X DD TR E RSP RIT, BEEKERR
V=L LCOISHANYIREND (Ref 2,

(3) EHEHRICEIDZERAE UF—LZHE

GRS E ENTBEMEAMIT, KR xR BR 25 S 7, KR TOBEKIEITO HH
KIZZOHITH D, Tt DEEEE ) EFFT, il Bl o TRAICIFE Th T I,

ZITOHI 1 2D0F—U—=RTHDLAL B —/NRIT, BEMMIERLINTZBRETH D, %
MEEND Au OIS B FEIRITIFEA SN AE U RO 1L, ZOWEREDS
MICEEZ AT, EVWIBRP AU R—AVIRTHD, AU R— A RITHR & BROMEA
W FIREIC T DR LWELG L UM L ICHOME TIER IS TVWDH ARy FhE Y 7 X
Th D,

MR, EAUFFERICB W T, FEMEA B O FePt & Au ZHlAAbETZT /T34 2BV TR
KRELALUVHR—=IAFIRNFERL I (T. Seki et al: Nature Materials 7, 125(2008)),

BEFRMFIE SN T X 7= Gahs ZHNWI=T AL ZATOAE U HR—AZERD 10058 5V  EIRCEEIT 5,
DT LMD IDT N RAFIHMRA T =R T A7 FEDHF LWAE Y ha =7 ZAHZ T ~OL &
BADHIFRE STV D, [FIRFICRE Z ORREFICRERAE VAR —VIRNATREN, LWV 2 &IZiE
%< DERFDOER ZHED TN D,

Tz 13 Au OTRT WM ORE 2 22 FTREMEZ . Au DI E D Fe R EIRICI VT &I
RICEVBERYEEZ LT 2 E2HmMICOZ LT, ERROBIZ Au OO Fe RliiIfsEE
T LREA L CERRE L MEIN 2 A 1 HEREAED, TOD, ZEETOREL KE £
S, FERE L TERIBHEICRAFRLEZEL, ZNETE Au OO Fe ICX2D 20K 5 7R
FIKRETOAREND FHHERE, T,20.4K) B L TET,

L2 LIRS RICE S Fe O 3d 11X 3 EERAE (t,) & 2FHIERME (e) D5 2DIRFEEZFF-T
WD,

A E OFFRIIFIE TIE, Fe @ 3d B TIEZTNTNORETESTIEL B E L, e IREEITHEROIKIR
TORHERIT, t,, WHEITWLE AEB) B2 R D | (REE T O@EB) &2 TE FIcihf 2 2 L B8bho iz,
ZOBRE AR 2 —HELLE MRS, ZO XD ICIEESR TITE S OWRE (W0E) A5 TIRY 5 SE
NV, TN REOIECHT- 724682 525 b D TH 5D, ZOIMENRIZ L D A% 2 —BELN B
WCREZERAE R —IHROFETH D, IR MR TR ERICBWTHEET
HHZEHTTHEDOTH D,

RN FIT B FORARMED 1 > & LTSN TE T, SRIOMZEIL, EENRIITMNE - #
BEORENIBS K EN D Z &, ZELTEDORR, T/ 7 A ZAOEBERFEE L T#< Z & Z27R0
bDTh% (Ref 3.

Ref 1 K. Uchida, S. Takahashi, K. Harii, J. Ieda, W. Koshibae, K. Ando, S. Maekawa and E.
Saitoh, “Observation of the spin Seebeck effect”, Nature 455, 778-781 (2008).



Ref, 2 P. N. Hai, S. Ohya, M. Tanaka, S.E. Barnes, and S. Maekawa, “Electromotive force

and huge magnetoresistance in magnetic tunnel junctions”, Nature 458, 489 (2009).

Ref 3 G.-Y. Guo, S. Maekawa, and N. Nagaosa, “Enhanced Spin Hall Effect by Resonant
Skew Scattering in the Orbital-Dependent Kondo Effect”, Phys. Rev. Lett. 102,
036401 (2009) (Editor's suggestion).

(AR EHE]

BLITEMEAE D2 OONHMAHME LD, BERITEXDOL ETHY | ZOWMNNEIRTH D,
— i, A IR DS L THY ZOWMNE ALY UL MRS, A UHRILER EES T, il 1 pm 2
FELLTFCRET D720, 7/ COLRMATRERETH D, iz, A ORNRITEHIMHEEEH
KT NA ZADF GBS KRG T D, 2070, TOMBIIIEE Y I 2 v—va URENRT
BEThbH, UMMM T, fix REFREHEFEEZREL TRES I 2 —va Va7, RY

VEBMOENENORNAB L UOMHAEBZHIFIL, A=y he=7 X, [H#HfEE=L 7 n
=R [EFarCa—T 407 TBFLHROTLVY ha=J 2% 50NN 5T 7 734
AOHFFHL, FELZIRET D L L HIT, TOTOOFMEIORGZ1T-> T 5,

R 20 AFEETIE, (1) TRV BGERT] OB, (2) PRIk [REVEET)] OB
¥, (3) Bk REdEOIODY I ab—ra v, M)xﬁytﬁﬁ7n4xwtw@/ 2 b
—va OB ET T, A%IT. TRNHLDOMREN—XIT L, LVRL TR BER], [A
HV@%ﬁfﬂ41J%®%%\&U%ﬂ%@tb@ﬁﬂ%%%ﬁﬁ%m?%&



2. {ERYIEFHITE sy ez PIE —BE (199810 ~)

LAY
S4B PIB —HEARIE: FEE BB ER MS(~20089), B RAH.ET AT
EFERETRA:T HE(~200812)  BAHERN £) BHEHERN &1/ KERED £

CTEADES

R BRI Tk, =k X[, A A OPEERAN OF R, FERREWET O RIC L
STHERRD - ODT—~h FET—< L L TGRAL, F—1%. XX —MEOMRICR D KE
CHBKCTE 2HMCh D m R XIGEmA O S ME Si ZfiimA > 2y ORI ERZ BV iz,
KEGE 2 KIS & SE 572005k S HERFREIT, Si V7 ZiEmomnEl E m¥ELTH Y,
D= Si ST SfE ORI 24T O Z L OEEA MR TYD TERE Lz, Z OIS LT
L TR TR L v 2 MEREIEZ I L, ST VL7 B RIE W E A /T 5 Si s %
TR OBRZE IR Lz, FEHYA X (10 cm x 10 cm) D Si B 7 = /~—D KB T 18. 2%DZEH#a%)
BEERLTEY, HRA—FTFOmM EIAIIEKR TS, F 01E, EIRMNEMNTIEC X D =WICH
\CHIEDR A A T 2 TR A8 G 7 = ~N—OFERO RTREME A R U X SR OB 7o — Rk 72 &8
AIREZR MG A L o XD BAFEFEA~DIE Z T2,

H—DT —< 2% LT, 1500°C D @RI 2 5. Si @hiEh 6 D Si fikkE D % DSl 2358 % B %
L. 7Y R7 A4 MEGDORRESCEIED b OfE MR RN A EEBIET 5 LTI LTz, kb,
INETARHTH T ORET ZMA LT > KT 4 MEROFEMRREA =X L E2H5
NI LTz (Ref. 1), Fiz, KBGEMMA Si V7 ffh DRk - KMo AT &2 HE D 7, FRlZHhL RIS
BAL T, X MEHNEE AW E & N (Ref. 2) . B E T BAMEE 2 W 7S OfEdT (Ref. 3) .
T L7 ba IRy AEEHWZERORETAM (Ref. 4) %47V, Si fEdh R ORI T 5
PR A RIEIZHED 72, 2D OFEBEFIEIC IS & | Si 2L 7 ShE T ORGSR O 08 ok A
ZOHIEZITZHH LWVREFHINTH LT > KT 4 MNIHF ¥ 2 NkEEO R A HE L2, =
O FACTIER L 72 Si 2Sv 7 6%, MO TEWRE E D, £mET 2108~ Thbidh X
OARIEAS L &A1, ST HLRE i O KB EMU T WA R 2 H 3 5 KGFEmAERTE 5 2 L 2 FFE LT,
ZOETX, KBEMOAS % OREIC & > TREORR Th 5 L8k S, NEDO R037e EENSb
D% < OEFEHEBEN D RE R BFHLETFELN TN D,

BT —<IZx LT, Ge fligh v = —% F 7= Johansson B D X #pEENEZ FEIE LT (Ref, 3).
Johansson M X # SRAE YL 1T FEEAS 11 LOEAZT 5 2 FANTIB N TH R 52 #h =R D R5 % Hil1# &
it b O ERE R B R OREEHIENC L0 IO TEBAREE 72D, L, ~ZBAE LTV S R
Ge &\ o 7o B AREE S O PERIN TOETE NN CTdh > 7= 728, Johansson &l X #SEEFHE T D FEE
IFERREECTh o7, Foax BEBLUIMESIL. BARAESMREZHER LoD, SiRBMEEFIZLY
BRENPRKENTZOICILNAETX MEZITHZ ENTE, HE 1 SICEHBERELZLELT IR
T&ED, ZHUCKVBURD X BMERZIEZ 1 ~2HiET 2 2 &R REL 0D, o, NLATEER
ROBEERE - mofie X MEEERANFNEOIEHINTE LT, MEMS (Micro—Electro-Mechanical
Systems) HEAfT & il RN 52 OF F U 7 50l 2 F2EBA%E L T 5 MEMS £dfi &2 -V CTHES D 2 U
NEETD SifERmY = —2ERL L, EEMNEMTIEC LV R E 52T, A v MABEIZ AHT S



X#aE 2R RB IOl HESIEIHINOBEREZED TWD, 2LV, AR TO B ENRER
DB TS, 2D X HIT, BRSO SIEIMEN THMIT, B2 2o Ak~ L B <o
5,

Ref 1 K. Fujiwara, K. Maeda, N. Usami and K. Nakajima
Growth mechanism of Si-faceted dendrites
Phys. Rev. Lett. 101 (2008) 055503.

Ref 2 K. Kutsukake, N. Usami, K. Fujiwara and K. Nakajima
Quantitative analysis of subgrain boundaries in Si multicrystals and their impact on
electrical properties and solar cell performance
J. Appl. Phys. 105 (2009), 044909.

Ref 3 H.Y. Wang, N. Usami, K. Fujiwara, K. Kutsukake, and K. Nakajima
Microstructures of Si multicrystals and their impact on minority carrier diffusion
length
Acta. Materialia, 57 (2009) 3268-3276.

Ref 4 N. Usami, K. Kutsukake, K. Fujiwara, I. Yonenaga and K. Nakajima
Structural origin of a cluster of bright spots in reverse bias electroluminescence image of

solar cells based on Si multicrystals
Appl. Phys. Exp. 1 (2008), 075001

Ref 5 K. Okuda, K. Nakajima, K. Fujwara, K. Morishita and S. Ochiai
Point-focusing monochromator crystal realized by hot plastic deformation of a Ge wafer
J. Appl. Cryst., 41 (2008), 798-799.
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Lt FEERE A = X AOPERER—R (2, HERBREECT 1L X —E ORI L W o o K& 72
FRRE L HAZINE, HEECHEER~OBEBROZOICEEZ2H L LR Bkt i ek 2 Al
B BT D &V M ORI R OO T, S 6722 5 EERIARSCEEREM ~OMFICE 2 D
72, TRLOMEEHEET S,

KGR RS S ORFFEIZ IV TIE, 2R E TICER L TEZSi ZhiahA v Ty FOMRECHM, K
MalcBE T 2R AHERN L, 7 RT A4 MRIHF v 2 MliRIEZ BN E LT, ERE B L0
FEBis A D D, ZHUC KD, KB Ty M TEGE - MBE R ST S v Ty REFEBLL,
R—oEhKGERZ BT, £/, Rl - EAEERL, LV &EMER ST A2y o
REEICRETE S IRl v A ME] ORBIA Iy b~ 2D, FZALEZREIC AN
ZEBIRE A HEET 5, RO EIREEN TIEOIZEICRB W T, RS O LR 22 BRAR O 72 8 O JE
WMRAEHEET 2 & & HIT, EREICI TS X BROENFE L v X000 G sh OVERL - FEAl % 1 &
%L THRIRIGH A BT D,



3. HWSYEZEHEREM Wt BHR OEZ (20044 ~)

(#&RA)
i HR G2 AR B ERR IBBREBBER B.AE EE/FMRERNEARRNHR
[ BIEHHEEEDN 2]/ KEBREZ 4]

[(FAERR]

BB T i%ﬁm%%ﬂ%\t SR ORFZE R K OSBRI 2 W AP EIBRS 2 HEtE L T\ 5, R
P DRRILLL T D iE

(1) i E{ﬂﬂﬁ%ﬁ%@ Z X D EM OIS EAL E EENITHIE CTE D X BRI Yok & Rz Je a3 i)
TR L7z, (Ref 1)

(2) FtHEE G A OMAEMERZEEK ESR 12XV EEBICE&MITT 2 kL ET V2N
L. BIEGRSCA@EAEsI el s LT SN2 PR FEE LTRSS TV D, (Ref 2)
(8) 77 A Mb—va TRV RPN Z RT T AR TFWE BT, 58I i@% BT %
hR 2 EERWNCIA L Lz, (Ref 3)

(4) A AREIKAEZ T o F-VE = AR REVEIR O FEECIR B 2 BARIR SRS O F5 55 LL BRI E 1 L 0 B
LT LT, (Ref 4)

(5) B CEBOMELZ B S5 L, RimOIEFHP D D=0, Rt a —L Y oM@
E, XTINVRRENERTHEEZRB L., Zhic kv, RoOBKENIELEBIZHWT, Zra
—ART X BORF 1R LTz, (Ref 6)

Flo IS, RVEFET & REES & LA S D T R T IEORENL IR L CEWNAN TR 2R
BRI ZRIZ L, I%O) KTHEMSNDITE-TVD,

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)
Direct determnation of valence state by using XAS spectroscopy in very high magnetic field, (2)
Establishment of the model and the method to determine the exchange couplings in rare-earth
transition metal moclecular magnet, (3) Magnetic field effect on the strongly frustrated kagome
antiferromagnet, (4) Ultra-low temperature and high magnetic field specfic heat measurment on
triangular lattice organic conductor, (5)Induce of structural chirality in the high field material
processing.

In addition, we have succeded in the high magnetic filed neutron diffraction above 30 T and the
method has been emplyned in major neutron sources. It indicates the international activity of the

groupe in the research by combining of the high magnetic field and quantum beam.

Ref. 1 Matsuda YH, Inami T, Ohwada K, Murata Y, Nojiri H, Murakami Y, Mitsuda A, Wada H,
Miyazaki H and Harada I



High-magnetic-field X-ray absorption spectroscopy of field-induced valence transition in
EuNiz(Sii<Geys
J. Phys. Soc. Jpn. 77 (2008) 054713

Ref. 2 A. Okazawa, T. Nogami, H. Nojiri and T. Ishida
Exchange coupling and energy-level crossing in a magnetic chain [Dy2Cusln evaluated by
high-frequency electron paramagnetic resonance
Chem. of Mater. 20 (2008) 3110-3119

Ref. 3 J.-H. Kim, S. Ji, S.-H. Lee, B. Lake, T. Yildirim, H. Nojiri, H. Kikuchi, K. Habicht, Y. Qiu
and K. Kiefer
External magnetic field effects on a distorted kagome antiferromagnet
Phys. Rev. Lett. 101 (2008) 107201

Ref. 4 S. Yamashita, Y. Nakazawa, M. Oguni, Y. Oshima, H. Nojiri, Y. Shimizu, K. Miyagawa
and K. Kanoda
Thermodynamic properties of a spin-1/2 spin-liquid state in a kappa-type organic salt
Nature Physics 4 (2008) 459 — 462

Ref. 5 1. Mogi,
Chiral electrode behaviors of magnetoelectrodeposited Ag films for amino acids,
ECS Transactions, 13 (2008) 45-52.

(AR EE]

185 BRI T RS 22 IO T REME IR O BF9E 36 L OVREE S, 2 W Te M BB S 2 11T 9 5 72 D1
LR D &9 72 mr7eitm & a3 5,

(1) BEMERIZBITDWNEHBEL LTOAE L AT VT ¢ OEEIZ, V> ZigdEpEt L Tk S
NWABMEIRICBWTIERT S, 2T ab—L  2AOHIEO -0, BEREKET D512 X 5 EFIREE
OHIENERTEZ T T D 5,

(2) WEPEROFHMIC EHr 2 & 72 & 8BRS X M MCD FUEOBR% & ML 2 HEE L, v 1JE, B4
B DOREMETTE Z HEHE T 5,

(3) WMl 7 0t 2D FiEZBHRT 572010, MKESALFG2 EOH LA AN Fik%
BHRL, HLOBIEORBLZ ST 5, it%/ﬁ47wﬁM@% B DIFRIENRERET D,
(4) 9SS & PRI 2 At s Z LIC k) | KOS FHEMEBIER It TInE
TIZARVIR) IR AFIEDIE R A 155 Z L AR D, JRWFR J-Parc (23U TH%E L 7o k1 H2EE 2 R
L. 50 7 A 7 DL EoOs#Ess Mok 2 e i ZB o FZ8 42 B 57,

(5) EPNAORIHAFFEE & OILFEFFEE & FEMAYICHERE L, T/ BEMEIRRFZE I8 1T B 0F5E o Z — D
%ﬁ%ﬁ%#

(6) FrEfElk TR A EURTT 2EETLHVENG, &V — A LTRSS DR R
%ﬂﬁﬁxjﬁkj?éo



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 and quantum dynamics
We investigate the role of spin chirality as one of internal degree of freedoms in spin systems made
up of magnetic rings. We also develop the new process for the quantum mechanical manipulation

of spins by using time depending magnetic fields.

(2) Development of high magnetic field XMCD
We will establish the high magnetic field XMCD as a novel tool to srudy the microscopic

magnetism in rare earth and transition metal materials.

(3) Material processing by using high magnetic fields
It is important to search a new material processing process by using magnetic fields, such as
magnetoelectrolysis 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. We will conduct the world highest magnetic field neutron experiments at JRR3,
J-PARC, ILL and SNS.

(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 priority area “high magnetic field spin science in 100 T” by combining

quantum beams and high magnetic fields.
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AAEFET RO S BITE N PRIk E 2 2 E TOEM OTEE) & flkfe 3 2 T CHFETE
B E1T > T D, FRKE IBM & O X—55H8 LEEM (2T 5 LFEFE T, Bl T Aa
VENTe T RNF —prEEE A LB R E BRI L Y AT A OEMEAE FERET D Z L ITH)
L. 77 XE=7 ACEE L GEFEL RSN TV DIROKRE 7 7 XENZONTH S A —/L T
DA A= 0 7 e WRITBR T TfT o 7=, (Ref 1) F7=. AMERGESREIC W T LEEM %
&% AW THERROICHFTE 21T > TR D, XU X RO EICB W TR EEE D R D 72912
FEMR F 1 C DOHLET AN R E OFE Auil 31 5 R AR LT, ERFEICILBZ HIET2 2 L OHkS
—WRITHEEZ AR T2 2 L1 X 0 RSO BLAEIEIC A LT D, (Ref 2)

PHEREE EICEB T DT OEBFGEIEIZ OV TS STM 2 AW 7= R nfThbn s, >
ARMOTy F U IEREND 7 v R OIEHERRICB W T, IEHLTWD Y a VTR 7
v FEWETA N EANED L FEENEE LR EEEZ R LTV ENRENTZ, (Ref. 3)

Ref 1 Y. Fujikawa, T. Sakurai, and R. M. Tromp
Surface Plasmon Microscopy Using an Energy-Filtered Low Energy Electron Microscope
Phys. Rev. Lett. 100 (2008), 126803.

Ref 2 Abdullah Al-Mahboob, Jerzy T. Sadowski, Yasunori Fujikawa, Kazuo Nakajima, and
Toshio Sakurai
Kinetics-driven anisotropic growth of pentacene thin films
Phys. Rev. B77 (2008), 035426.

Ref 3 Y. Fujikawa, S. Kuwano, K.S. Nakayama, T. Nagao, J.T. Sadowski, R.Z. Bahktizin, T.
Sakurai, Y. Asari, J. Nara, and T. Ohno

Fluorine diffusion assisted by diffusing silicon on the Si(111)-(7 x 7) surface
J. Chem. Phys. 129 (2008), 234710.
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5. {KBYIEZHEEM sy MK BB (1990.5 ~)
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iR R BB OEER EAKR ZE-BEBCEE BRI B8, I -8 FHmERDN A1
RERBRES 4]

(AZEAR]

b B IR AR E A Bia«PbxSraCuOe+a (Pb-Bi2201) & YBa2CusOy (YBCOIZEBWT, F/ A7 —/b
I COEIREDOERELZH DT D720, ER N VB HE(STM/STS) & FV - 58 %
1To7=(Ref 1,2). EFRMEFMEEL S E /Wil K—7 Pb-Bi2201(FFFUEE : Tt = 22 KIZEBW T,
5mV FE DR/ A 7 AT STM JlE 21T 5 72658, Cu-O-Cu NEART 5 2 7 AN FEERRERR T & #F
DT UHNIRA RN U TROHEEEZ B L7-(Ref 1). ZOARY U TIROBEDF v VT K—7
RIS, ~E—F—3— F—7 Pb-Bi220I(Tt =4 K) ClIA—— R—=TF EN7ohm—/L L5 TA b
U THEENHEINTWD Z 3otz £z, YBCO ZEEI L CEOND T v ¥ — R—T#E
D> STM JIEZATVY, DG IANC 1 RITCHREFERRF BN ET 22 L2 /A L7z(Ref. 2). =D&
BRI R BB 2 R 7 TICELN IIREE CREIL L TV D Z Ny ino T, b OFEIERERRF % FF
STZEIRREE, @SREEERORITF I E IR LB -k A B R b D & B R
’Bﬁ’bé(Ref] 2).

YBCO 28175V a7 Y VRO ZHRH7-01, 74— K= B OERZ 1T Y
ﬁuwﬁ’Iﬁﬁﬁﬁ?T@c%$ SIEPIOMEEITo T2 (Ref 3). T DRER, To=30 K, B 7
A—2% y=50 % FFOYBCO IZBW\T, YVat7 Y kit 4~10 T OSGHEIKT, @iEMO 2 RFEER
B LARIRMIO 1 IS5 5 2 BEOHEBRZ RS Z e nhoTe. TORRITT a7 Y
RICAAZT 4y VTR EMIN D PRBRFET 2 2 & 2 ERNTR LD TOFRERTH S.

BEDT-TTF 431 % EEMAEESE & 2 MAHBEABEAIC BT, #l R 2 Bl A ROk v Z 2
Z Y B— g v, Rk 2 e U7 3EHT 3 L C, £ OB E IR N 5 & B -z (i in i,
FRE 7 2 B ARIRIRBEBIC DWW TR E 22, e llEZ2AT 5 2 LI R Vi~ md45WW7~%
y%%@%f%éw®MHTWMmm@wmnmﬂbfiyﬂx%%%%ﬁo_&f%%m&
Klfaz NBRINZAERT D Z &2k, EHNRX Y VT R—=7BE2 2% 2 & ERIEEEE
WHEELT-. (Ref 4) ZDOFEHNLRF v U T F—71%, 5 XMaOAERKIZ XV ESENE ﬁ%@#ﬁ%
BT VR T VAZ RS TefiREB A bND. SREIORRIE, ZhE TRARETH > 7240 FHEEERD
TR 2 NBWRX v VT R—7HIHO e Z R L, #iic /el IRIEHI Tk 2 555 L 72l )
ThHD.

BEDT-TTF 534 A ~—M0N X 0 EHFR = Ak 1% T 2x-(BEDT-TTF)2Cu2(CN)s Tix, =A%
FT7TA R —va X DBREE £ TAE R LW A B RIIRBE D FFAEN /RIE X T
W5, ZOAE EKIRIEBICE T DI XL X — 2 VU RIS OFEM A R D 72 O IR E £ Tt
GEEREEIT-72. (Ref &) ZOFER, TN CHAJEREICLVRBIN TNy v 7 LA
A URHEREEIZ A L CHERITNSWARR L LA U Xy v 7RBRI S, ZofRIE, ZhET
ZOREETNE LTHERZEEN TV ZMAKFALY 7T X M— g U ROBGRIREBITH L
TEDOMEZMERT HEER LD THD.



Ref 1 K. Kudo, T. Nishizaki, N. Okumura, and N. Kobayashi
Low-Energy Electronic State of the Structural Modulation-Free BiaSr2CuQOs+s Studied by

the Scanning Tunneling Microscopy
Journal of Physics and Chemistry of Solids 69 (2008) 3022-3026.

Ref 2 T. Nishizaki, M. Maki, and N. Kobayashi
One-Dimensional Electronic Order in Underdoped Surface of YBazCusOy Studied by STM
Journal of Physics and Chemistry of Solids 69 (2008) 3014-3017.

Ref 8 T. Nishizaki, Y. Takahashi, and N. Kobayashi
Phase Diagram of Interlayer Josephson Vortices in Underdoped YBazCusOy
Physica C 468 (2008) 664-668.

Ref 4 T. Sasaki, N. Yoneyama, Y. Nakamura, N. Kobayashi, Y. Ikemoto, T. Moriwaki and H.
Kimura.
Optical probe of carrier doping by x-ray irradiation in the organic dimer Mott insulator
k" (BEDT-TTF)2Cu[N(CN)2] Cl.
Phys. Rev. Lett. 101 (2008) 206403-1-4.

Ref 5 M. Yamashita, N. Nakata, Y. Kasahara, T. Sasaki, N. Yoneyama, N. Kobayashi, S.
Fujimoto, T. Shibauchi and Y. Matsuda.
Thermal-transport measurements in a quantum spin-liquid state of the frustrated
triangular magnet k-(BEDT-TTF)2Cu2(CN)s.
Nature Physics 5 (2009), 44-47.
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ARFZEER P R B A SR 2 P & L CBEMEOMIAEZ HIEL T\ D, ZHETO
FFFERANT K 0 A8 S A7z s il RGBT, SRS - AR SV 7 M MERE R ARIE - A
AT v — 7 BEMEE B EE AT 2 X — A U TR A HEE T 5, Rl AT b 2 OV BEIER(STM/STS)
& BB TR AT M VRIE 2 -T2 JRETE IR E 25t otk & L, 5efHBE R8s
RO ARY) B TRE & BAEREOMBE, L7 BREAE & ) B IRIEO MBI ORI & oL
BET D, ZNOEDOERIEZITOICHIY . BFEE LY bmWES-CRIKIRIC RS T 2 &85 - o
FOVERBREEIIE Ao, K 0 B WREE & £ o T2 BB AR RN A~ tOVHIE A OB % % B
FE9, UTVVRESE. BB SRR AR SR B TR o X — IR E ST W D ER RS AN 7Y v R~/
Xy b (@S 30 T) G EE~ 7Ry b (ks 20T) LHAEDEDLZEOTE /M
STM/STS ===+ h&FHFE LI\, T X9 RIEEFFEICLD | BGHBEHRTZEMZAFI(EFEFLO)IR
R EEBARER B DR 1 R r — /L COfFIA = BT,

BARPEEEE LT, 80 T "4 7V vy R~7 3%y b, 18 T BHEERE~ 7 Ry b TOMBES
STM/STS + A7 LADBA%E. Bio-xPbxSr2CuOs+, IZET 28X v v TR & & ORI S48 L O
(RERVE & OB Z RS, Ca F—7 L7 YBaeCusOy (2355 1) 2 if-RIRRE DA & JR AT eE F-IRBE DL,



Ay R=T7RBRES A YE R, $k=2 XA M EHaBI B RO EFREOHEHAOIIEZ1T 9,
Fiz, WHEBE RO 1 D Th D0 FHERIZEWT, = v 7 ZHES 7 KO AERIC K 5 ERH
Fx V7 F=7DAZBNHETFIED IR R 2 I P v U 7 OWAHAIIEE O & B 28T
TR A RERT 5. MELRIITEE @ﬁ#ﬁ)%ODf_ 5‘?5’1\)7—\% b, EEM RN GHIRED N
Fik & A= VRRIE R & Ok B g ni’a?*ﬁffﬁé’ﬂ AT 9. WS, R ZH A L 72 5 5HE
FREELAT D0 FMERISHT D, EFERTEICL D07 8 RIEECIC & 5 B IREOHlH 2
179. ZO2o00MFEEZMAGOED Z LI X0 FHEEE O EF 231 2 B AE O il i 2 7 72,
HrardE DO 2 RET 5.
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R Ak BRARERME XS BE-TA FNER - LEHARXEEM4 B]
EHMERN &)/ KERES 4]

(AZEAR]
AEPX, =L 7 ba=7 Z2EE LTOF ) h—R, AEWEREERLNREREL, $v
Y E REIREZFHIET 22 LIk o T, T OMEHIRFAE DT N, AFEEHNLT D & & HIT
NTHEEIZ Lo THA 2B OFT LWL EIREZ EBLT 5 2 L2 HIEL TFEZ B L T\ 5, Bk
BIZIX, A1 7Yz " EOTav REORIENS, BT A AOEMEFTE, S 5IITBIRER
@ﬁhif%ﬁof“éoE<xﬂ2%6$§W5J$KRHW¥¢@\WHM%H%§kﬁ%—%M
WIRERIE 21T > TBY (2, 3). FOLFEMEIC L > THRYOBAFEBEELZBHL-2 L (3)
ﬁﬁ%mﬁﬁé
(1) . FH5 7 R—7 HINCl OE X O E
Eﬁmé%}m«n IRV R E T, BRICT AN ) @RAES T2 AT L LIk ThE
255K OEABIE A H T HBBEERE LD ENMbNTND, AR, FEFIT/NS ¥y T
PR i OB SRS IR E Te 23— 05, @H OB FHRAEERBRH N ERNMb5NTEY, 20D
FBE B ICHE N EE E > TV D, TOODOERNRMRE 52570, Li L AESFOaA
VHE—TL—a Nl Lo TRy UL mEEEEE S L, Te N2 D87 A — 2%
DA BN LTz, ZOREE, Te idF v U Y ENZ(L L THIZE A EZBL LRV, mif
BIAET D LRI Te N ERTHZ ERHALMNNI o7, ZOMRIL, ARDOBIREIZ 2 RTHET
WRENEEREEZ R L TWD 2 AR L, BEEHEEOMINCEE 2 TRN 2527, (Ref 1)
(2) p AL HHER NIO DR —HEE b7 v P A% OFFER
*$7A4x USHESNTW D ESEFR i (BR_HE) (CEMESEHEL. TnE M T P AHZIT
SIS L, EERMOE IRREZHIE L, @ O(LFRA BRIE TS D2V LWERE O Y — v
ELTRHT 2R E21T> T D, JIIEHFFEEE & 4EF T, 2007 413 U TELW 8K ZnO TOE
ROHEE b T VA O LB RGBS WS Lo, BTl EiE . AT Nio
DBER2EE N7 oV AXZOERICKE Lz, NiO 1T p BEET2E » MK TH Y . ApERIX
BREE T VR NWERO N RSB TE S 2 &%%ﬁ;rtto(&£m
(3) BR_EE N T U AR K DB G R O BT E S O ELI
hT UV RABEE R AW TCER R Lo TS LA FHE T 2 A L, fittilOBIXH 720 22 b9k
%ﬁ?%@ﬁﬁ?&—fyF@*Otbfi<ﬂ%hf“tﬁ‘ﬁﬁ®l%%ﬁﬁfi EHEx v
YEPA+5C, BERDROATHBEELZFHLT L5 2 L%, JREEAIZILATRE T b BLEMICIT A A EE
EBEZONTE, Fald, NIRFEE, BERES &I Mﬁ%#%%SﬂKﬁ@ CERI £y = I N
VUAR BRI AR A O TEABKIRERIC L > T, R OB RS tﬁﬁ%%ﬁﬂ#é_
W LT, ARFGEIE, Btz 2 EMBL OB 2 ZBL L 7272100 Tid/a < PRI X
RE OB L) Fr LW AR Z BV E IR Ch 5, (Ref 3)
(4) A2y MECED 7 LXR T NERETOD—RF ) Fa—T 70 VAXDOE



P

KO L7 ha=r 2L LTT T RAF v 7 R EICFHMEE R LR 2T 27071
TV hr=7 APERINTWD, FRlZ, 17 V= y MEEZRAWERHERIL, KmfE(bos ke
ThYIKRT 2t ADOHEMRBEITR, S5, MELOMERZNERFEAIIZ 100% T 5 72 HERER
AR HIK< . SR ORHRE ATRER S EB O L 72 0 2 2HITTH D, Lo Lans, Rk gRie
BT DAEMIEDOHIEHSHE L <. BFFREDD TRWEREE~OE A2 T K& 2R & 72> T
Too &I TARIETIZ, TEAT 7 ABZB N TERWFE TR BN E BT 50— T
Fa—TIHEB L, A7V xy MEERWEREREZRAAT R, BHrEICdEEORMITS
HHDODTTAF v 7 R EEEDREL RER ETORZFERICKI L, h—RrF ) Fa—71%
TORFIEOFIMEEWMIR Lz, SBOFEM EICL-T, ZLFv 70y ha=7 20k
A L e DATREVER B 5, (Ref. 4)

(5) C60 LA DIENFHRE v MR B EEB O

TAA)EREERT T —L 2 DILEMTH D Cs3C60 1E, 1995 FIEer & e AT&T ~VHFZERT
DF— AT K5 T Te=40K OJE T EBIRE 2 WA S L7203 R EF OFA RIS K OREED HEE R T,
BITTIE USO D—2lZ#x bivd £ H 17> Tz, 2008 4, H[E 7 N —71 X » THAHGEN S
i E A, Te=38K D/ V7 OJEIJFHEABRE S HEE LT-DIZE| & i s | AT, WIETOEIRRE
WE Y MERETH D Z EEZP LN Lz, AIFRICE > T, Cs3C60 IFEAHIMZ K- T, HEEE
fbE LT Ty MERE—BEEEEZIBZ L, 5 FEWERED Te 2 FEBT 2R TH D Z L D3HEE
L7z, (Ref &)

Ref 1 T. Takano, T. Kishiume, Y. Taguchi, and Y. Iwasa,
Interlayer-spacing dependence of T-c in LixMyHfNC1 (M : molecule) superconductors
Phys. Rev. Lett. 100 (2008), 247005.

Ref 2 H. Shimotani, H. Suzuki, K. Ueno, M. Kawasaki, and Y. Iwasa,
p-type field-effect transistor of NiO with electric double-layer gating
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Optical properties of dislocations in wurtzite ZnO single crystals introduced at elevated
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J. Appl. Phys. 104 (2008), 073515.

Ref 2 1. Yonenaga, H. Koizumi, Y. Ohno, T. Taishi
High-temperature strength and dislocation mobility in the wide band-gap ZnO:
Comparison with various semiconductors
J. Appl. Phys. 103 (2008), 093502.



Ref 8 T. Taishi, Y. Murao, Y. Ohno, I. Yonenaga
Segregation of boron in germanium crystal
J. Crystal Growth 311 (2008), 59-61.

Ref 4 M. Suezawa, Y. Yamamoto, M. Suemitsu, N. Usami, I. Yonenaga
Vacancy formation during oxidation of silicon crystal surface
Appl. Phys. Lett. 93 (2008), 101904.
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Applied Surface Science 254 (2008) 7633—7637.
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“Phase Transformation from Fine-Grained Austenite”
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Understanding of Electroconductivity of Thin Film Using Percolation Model, for
Reduction in Indium Consumption
JOURNAL OF THE JAPAN INSTITUTE OF METALS, Vol. 73, Issue: 3(2009), pp.
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N—L#ElT 5,

(5) R L OILFEFE 2 MERNITV, BBV FEAMEFEICET 2 v I 2 Lb—va VEHESICE
D =L X — R, ROPRILIERBRBCEEEE L SO LT A X OVEIZET S E O &M
JEfRR A B Lot E A BARAIZAT O,

(6) TUTaEME:a Y —27 5 ACCMS TiX, A4EEII N/ A LB TOEBEE#E TEL
TEY, TOTMEE L LTT VT HEOHEM B RRBICE 5T 5,



1. MBS TR ERM WP EEE GE R B (2007.4~2009. 3)

(#8mA])
RGP AR BEEE KA RO OBECHE #a
EHMERR B]/KFREB R FEE2 4]

(AR ER]

TNEDOES D 30%6LL EBNFETF HFEITEK > TV D, K9 30 ERNCRRE S L= W1 0 J5 74713, BILE,
MO T EBBIHM (I 304) IZELES ELTREY, WHhWwdERE(REZIZ 205 D), X
HIZHI 30 FOBBB IR STV D, 20D SV U7 O ) B4 72 & EREERM B O Madt -
BT DN T, B OMBFFE 2 BME L T2 OB A 7L~V ThE LT 52 Lz kv Mk -
PO EHLOER - THEZ XV #EFIICT D 2 IR T I ORENE T SABIEITE O [E R b O f B R
BTH D, REHMTIE, BT, TR O FEERIME, F12IXEEZE (RPV) SO RSt o ER
TH D CudBHT / HrHH(CRNPs), ~ kU v 7 ZAKFEMD) PR A RATIZBE LT, Aol o b5 E 111
JIEE 3TLT b AT v —TEE A DY, FEELEER oM R BE T RS L7z RPV &5
VA AN &2 MEF I 2T A L E b, ENLH OB T ToO%E (Irradiation
Evolution) <CHEMAIMEEIZ G- 2 28072 EERRD Z L2k v, Mot - HLofigi - FRCS72RIF 5
REEZFT TS, £i2, L0 T, FEOH 5 5E T IHIRIE D EHT O TIEORFRC, &Ho 3
W7 M aTa—7 (FprEs L —Y%—3 W7 hAaTr—7) ZEME L, A A FEAITLHEDZE
AT DAL —PEO R %, BB O SRR IE 1T > T\ D,

AAEE O BRI R L LCiE, Bl iEkomy Tbh s,

a) JRTFIFE AR oo WA I USRS 2B L. FEEE £ i, & LTl k& 0E S MulkicE 59 %
278 - F I ERREICOW TR, i L CE 20, SEEIR. s A bRV EbR 1B
L THREFZITV. R ORI & E 2 5N TV 5 PSR FURHT (Ref1) <RRALYI DN %
1To7-(Ref2), £7-. Cu 8T /o~ MU w7 ARG & BEAOEE & OBEIZ DV
TOHA % 157-(Ref 3,

b) BFEHEIEIC L > T, RO Cu /it o~HEEZFHET 28 LWRIEEZBB LI, Z0OF
Bl X > T, EBPEMEEC3RILT b AT B —7ROMOTETITIHME TEX Z2WVER Inm LT
DN Cu T O~HEBFHMECE 5 Z L 2R L1z (Ref4,6), F£iz. BB TFHallE O
M EIZBET 25t 1T o 72 (Ref6) .

c) FROENERMOMFIEETREIET, HBFOIWILT b7 a—7E%2H LT, P8R
AFAEANLTZ R—=/30 R DJREA L~V DI fERE T OAE)—M (LAt Si PRI, B X
Y Si/Si02 i ~D As, P DIEHT) ZB 6N L (Ref 7).

d) ERA P EERMAE O V-Cr-Ti &4 (BRI OXM—IEFEEA K. Ti S04 5E
FIHPR CDB¥EIC L » THiH L 7= (Ref.8),

e) BN T ADHEMBINEMELE ABREEOMBRICOVWT, BEFHEEEICL > THLMICLE
(Ref9).

Ref.1 Y. Nishiyama, K. Onizawa, M. Suzuki, J.W. Anderegg, Y. Nagai, T. Toyama, M. Hasegawa, J.



Kameda

Effects of neutron-irradiation-induced intergranular phosphorus segregation and hardening on
embrittlement in reactor pressure vessel steels

Acta Mater. 56 (2008, May) 4510-4521.

Ref.2 ShLfd, LREZE, BIILEZ, kHEI. B&)IHESE, A.Almazouzi, E.van Walle, R.Gerard,
PNUNCI
SRR RN T SRAE D =R T T kAT m— TRl
FTYV& 47 (2008)610-610.

Ref.3 ARFSREZ. AKHFRI. HEIHTE, W0 ILHZF, SR HE
e FEFRAT AN DS 7 M BHIF TR - 2 7oA 2R b—Ie BN 2 2 EThho TE !

(BARFEF 7S MEHTS) (R,
H ARJF - /177256 50 (10) (2008) 630-634.

Ref.4 AhLfdE, KHFEAT. FFEL HLEHG, TEME. RA)IHE=E, KARER, E5mE
BE & Ny MAUCIADZHA L7zFeRCuTt / #r ¥ O ~HEFHME O BRI %

#k &8 Vol.95 No.2 (2009) 118-123.

Ref.5 Z.Tang, T. Toyama, Y. Nagai, K. Inoue, Z. Q. Zhu, and M. Hasegawa
Size-Dependent Momentum Smearing Effect of Positron Annihilation Radiation in Embedded Nano
Cu Clusters
J. Phys.: Condens. Matter 20 (2008, Sep) 445203-1~5.

Ref.6 K. Ito, T. Oka, Y. Kobayashi, Y. Shirai, K. Wada, M. Matsumoto, M. Fujinami, T. Hirade, Y. Honda,
H. Hosomi, Y. Nagai, K. Inoue, H. Saito, K. Sakaki, K. Sato, A. Shimazu, and A. Uedono
Interlaboratory comparison of positron annihilation lifetime measurements for synthetic fused silica
and polycarbonate
J. Appl. Phys. 104(2) (2008) 026102.

Ref.7 K. Inoue, F. Yano, A. Nishida, T. Tsunomura, T. Toyama, Y. Nagai and M. Hasegawa
Three dimensional characterization of dopant distribution in polycrystalline silicon by atom probe
microscopy
Appl. Phys. Lett. 93 (2008, Oct) 133507-1~3.

Ref.8 K. Fukumoto, H. Matsui, H. Ohkubo, Z. Tang, Y. Nagai and M. Hasegawa
Identidfication of ultra-fine Ti-rich precipitates in V-Cr-Ti alloys irradiated below 300°C by using
positron CDB technique
J. Nucl. Mater. 373 (2008) 289-294.

Ref.9 K. Mondal, T. Ohkubo, T. Toyama, Y. Nagai, M. Hasegawa, K. Hono
The effect of nanocrystallization and free volume on the room temperature plasticity of Zr-based
bulk metallic glasses
Acta Mater. 56 (2008, Oct) 5329-5339.
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H21 4R 10 Y P0KHERE T 2 S S B & U Oz o388 Uie, RGO L2 6 |
ZHUTTES WA EOER T B OB RO E T, Fri2, 7w - F /7 fECRIE R



ba D Je st ik (BB TIEIE. 3RITT A7 u—7%) ([T E R - 217> TV & 7z

WEEBZTWD, BRI,

1) BUERBE T OS5 EF ORI T M OMBEITEE ) SBAOMETH Y | EER)
5HFEAOBNERH D, FRRORED 5 FIEEFEAGDE T, JENRBACT 27 U RGO
LAVEREfRI 2 S BICRBIE TV E T2V,

2) BEMEE (U haA ., Zr-Nb 545%) OB X OKELOFEL I 7 ok bW LT
LW & AT 5,

3) EERPICA A UEA SISO OBE - ST, 2 o ORI RIBIC X D REDR. K
B — R E SR RS OBSREAEINL, R T S A ABIF O A7 B, BREHAE O JLfE 7 &
LCHETHDL, ZHETIE, BINCED 3RITCHAMA LR T LIV O ERE TR+ 5 Fi1E23 72
ole, ERORTFEMEIE TR N 3T b AT r—THOHINZISHTHZ LIk
DHEREIC e o7, ZOXIRIFEBITO TETH D,



12. [RFAMHYAELHERM  wrmymz HE S8 (20014 ~)

(#8mA])
i ME #BOEBRKE EZ BB LE X OKREREN0 AL FEAED A

[(FAERER]

AR PV i RE ] 0 R BE C AR B AU RS D ERERIE A B 272 9 2 L N TE M FMENE S AT
LEMET L EEAMNIC, YATAOHLERDV I I AT 77 ANRN—%ILOETIHETI VY
AHEREMBHT DWW TR, 14MeV T, A Ao B T~ BERISIC T 2 BRI 2h R 6 K
OV R RO R BN B 278 21T > T D,

KRG v AT L CTIIBE Y 7 A~ T8 7 2 v 7 AMBIR 0 ICHEIET 2 Z L BARETH Y, FE
MR FICEB T 2 EENRFEERENSBE S HETH D, BHHREG TONFEEICRAI RN T 7 4
NOBFEIZE LTI, SREBEE COYET 7 A ASOMMEEE), R84 RFd 2 & 362, 800K L Eod
RETOHRICE2HENBIND Z L2 R L, SiRBH TICIT 2 IR, KFEW R LD
F KPR & OBREH LM Loob b (Ref.1), S HICHT 7 A N DM U h oA F
VIR TR TOXRMER - RO ERRIRE 2 b & ITHE R R, BT R A BT S
Z L CHABEBREOMINCTE G Lz (Ref 2) . FTo. HBIGITB T 2HEE TR 0B KR E e HE
K[ A T LIRWWKET AL LT, 8T 2 v 7 AMHEONRZPRMEE(RIZER L, 1RGO T
W T HRELAIME 2 v 7 AT B ETEIR A VERR T D T L IT Ko T KB A BB O G BRI
T OKRFBOBEEZHLNC L, TSI LA Z R o' o 25T 5720 O E - FHLARICBE
T 2257 (Ref.3) . SHIT, BAHRTZ RV F— b EEER T RV — A B [ HE72 Beh
TRV WS AT AOBRFITIANT T, A EHET AT (EURATOM/CIEMAT) & o [ B
NEBTHREZED TS, KELZ2EHSETA73 K OEEINBMER SN -Xa 72 h A M7 o
NAHBEMWRIE T I v 7 RN T T T 7INEGEN DD 1.8 MeV OAF =R F—HB LW 10
Gyls DIEFEOBE A BEZER TR LN 0 BREEEZNET H L. TOBRBLEEIIKELE
ALRVET I v 7 AOBBRREE LD B LHTRVMEZ RS 2 & 2% LT2(Ref, 4), T, K%
DN E RO RICL > THREINIZEZZOND, DI, €T I v 7 AREOKOMEER
FORE NS SNV N~OT v R CBERE NN L > TREES L, 7a N AREEREMT 5 2
EBHIA LT-(Ref, 5), 2D DI ERFERICKESE . T I v 7 AhOKFZOBNFRFTFHE R
EHNFIHT D Z & TENEBRO SRR SN D,

Ref. 1 'T. Shikama, R. Knittter, J. Konys, T. Muroga, K. Tcuchiya, A. Moesslang,
H. Kawamura and S. Nagata
Status of Development of functional materials with perspective on beyond-ITER
Fusion Engineering and Design. 83(2008), 976-982

Ref2 S.Nagata, H. Katsui, B. Tsuchiya, A. Inouye, S. Yamamoto K. Toh and T. Shikama
Damage process and luminescent characteristics in silica glasses under ion irradiation
J. Nucl. Mater. 386-388(2009), 1045-1048.



Ref3 A.Inouye, S. Yamamoto, S. Nagata, M Yoshikawa and T. Shikama
Effects of composition and structure on hydrogen incorporation in tungsten oxide films
deposited by sputtering
Nucl. Instr. and Meth. B 266(2008) 3381-3386

Ref4 B. Tsuchiya, A. Moroiio, E. R. Hodgson, S. Nagata, T. Shikama,
Change in hydrogen absorption characteristic of BaCe0.9Yb0.0503-delta by electron
beam modification
Solid State Ionics, 179 (2008)1128,1132.

Ref 5 B. Tsuchiya, A. Moronio, S. M. Gonzalez, E. R. Hodgson, S. Nagata, K. Toh and T.
Shikama
Dose Dependence of Radiation Induced Conductivity in Hydrogen Doped
Perovskite-type Oxide Ceramics at Elevated Temperature of 473 K
J. Nucl. Mater. 386-388 (2009), 342-344
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2008 FEICE|IEHE . MEHRIRET TOESIVIRMAEM B OFTE. SOICHFBHOXRBRERIZLLT
LTDA4EEBRIZDWVTHEEZED S,

1. MEFHERCEROWBELED D & & b2, MENFEFRCARMBICRIAT 2 Z LI L0 e F
Mt7 Iy 7 AMBIORMFM 21T 5, RIS, ERGHE M) FU LM E L CERSND, VY
AL D32 H) & KRR R A R AR RN - f5 L LAl 0 FE S R T A A T 2,
2. FHEERNTHES AT LOFEHA~DOISHZR St 5, @EEFEJOY0)D k7 7V iiic
BWTHFHEES AT A &AL, BER#S CONFHEDOHEEME A BRI RT & &b, ZERla T X
T LR OBIH S R T A TCTONFHED EBIZ T 7ot 2D 5,

3. MREFHAALE R AR BT 2 I ETT O, FRCE T I v 7 ANOKFELRENE DM
RIZERL, BETTOET Iy 7 ANOKREZEEZMER, RAFE2HWTsl &k matdse s
Hio, EEENTHZFIH L. JRR-3, BR-2 Z W =72 R 2 X 5,

3. BHESEEZFM LI-&RT 7 A OSSR 2 B MAES S, A 42 & ViR
Bl L, T ~ft o TR A e L RS A AT L TIT 9, Eie, TV AT A
HowRett%d, JAEA, ~VX—[EET7 DT E O /148 Tl ki & Matd 5.
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(#&mA]
iR GR) ME BB AR AR A BEREXEED Bl KFRE 4]

(BAZERLR]

BT R R T PREHC KD KA D BIEHEROREE R T, ~ 7 v 2RO 02 icE
% E COBEMEMBRO P T, KEMREFER A T LEET 5 2 &3, R MRt oBRIZRB W T
HETHDH, BEMTIE TEM 28I L5 7 nxKim@fRomt & 578 mEIc X511~
OFEHE I 2L —2 a3 VOMEDD ZAD OFREICE Y FLA TS, AR PG DT O BRI
PLTomwy Th o,

1) R F DT A BITEER OB A DA OO THD, BEDHFTENE T WA A AD
INSTR T U — P AR HEHE RN A TIEERATI VIR, Flod— =P A R HEF RN E 4T
IRV T NIHISNADZEDHDILTNDED, ZOMEIIHIO IS TR, FEBREFH RS 21—
22 D ENSZORREIZ OV TRFT LT, R CIIIRINT R OREL R E 2 RIS LS T TV
LI TR SR O E A AIC OV T, B EICENBLOMEAN O FIFE AW RIS B 55 dpa £TO
RGO ER R A FRE T BMSEIC I R E L, F20 T8 12 —vaicknt
DL R M EEE R A O AAE A OFBFEE Rz, ZNHORERIT 2009 4 E FIZBfES O
LA P RHERR S TS SND TETHD,

2) BRH ORI FEGED 1D EEFEN IR EEL D ET2ET NV EZBECIREL T
LM, & HIZ 1D EEZEB) O KM A RKAE, AFRET =R —KE, B — ATREKAT & FZBRAVICHH
L, TNOOMEPIRELIZET AV THHATEDL I L 2R LT, I OfERITER 7 & CHLEFRI
HCTH D, FETHOTITERMECEDORRE 1D EINEE CWENEMD I ENEETHDH, Sk
TR ERERMEIE LTA—RAT I A FRAT UL RE FDETFT AL, T L THEIFE A
#f A533B IZ351F 5 1D BBV A AT 2 EREIT o7, TORER, ETHRE TICBWOIEHMEFRTYH
IDEEBEZ D 9B ERHLNE RS T,

(BFZRETE]

UAE TR I B0 O T AP 3 L OBUTEKIFIE N AR TH 5864, 2D TITHE
R P RREHE B MM TH DU a =0 LGl oW T, EFIEMET (& EEFBEME. Ik
TGO BEE) . BEROREERRBR, v — Y —- T T L —a v BREEE, TR IEEE R
EDOFEZMHBEDES VTR —/ VTR L, WIRESE (R, B', KFEL) (2B 5HHHE
ATy = A DO & FEREE AP BI T 209842179 TETH D,



14, BEFHHYIEFH TR W gdE R BEE (2008.4 ~)

(R E]
Bz 0 BEBEC-TEE &, 8 EE - HEMERIES: Venkatachalam Suresh.K umar #2 1[5~
CRESTHIZLE 3k RiF REFXRMEE Rl B EH@EED 8]/ KEREM B]/FEE2 4]

(AZEAR]

HEIHNL A A — K (LED) TH LI TV DEMEERIZIBNT, ZONRY R¥ v v 7« ZR)LF
Eg 1%, 2(InN) ~6. 2eV(GaN) & ST\ o, ZAuzxt LT, EHIL, 1989 4F1Z InN @ Eg I3ARIMEkIC
HDHETRL TV, 2001 FFIZEAE InN OBEAESHEROMRIZHKEI L, EglX0.8eVELFTHLH Z &
PO LT, KA —EFEM O @O EREEARIEEZ AT 5 InN fRICH L7z N Pk GaN pidR Tk
DL (Ref1).ZDGaNZ2F 7 L— k& LT InNDREDSELE D TV D, BE, InN O Eg 13 0. eV
TFIZH D E Vb T\WD, Eg ZHREICIRET H72DI2IE, S ORI EMEFEVBUNETH D,

GaN X— 2 DHEIEFEFZ DT 4 /L ROV A A N ZBEICFHET 5 7212, X FREHTICB T 2 ET E
—7 07 v— R=2 7 OmEEREGFHEOERLEED T, Hl X ERE LT (Ref 2), =
DO—RiL, HOHWLFERHEDOMEHZ BT 2 EHT Y —2 O 71— K= 7 OmfEEIRFEO
WrCEHFTRE Coh D, ZDOFHEE GaN mEF X ¥ VEICHEH L, 7 7 A4 7 ER B GaN =&
B XX VRO Y A A M ARIZOW T, EBRAJIZHGE LT,

InN D/ R p o 7« ZRUFIE, Fox BEFET D E Tl 2eV RE & Wbl TE 7o, 5 FRLIATNC
BEL, REFTHRIFL TWEREBD O b, M EOBRLS ZRWHEEION ¥y v 7« 2R L X%
MELIZEZ A, 0.8eV ThoT-(Ref. 8), ZDOREIOMELATNTZEL Z A, BLBAEA T, A
VU LD THD In203 DX KXy v 7« TRAFE, 2 2eV THDHIZ ENnDH L, B/
F¥y o7« TRLFERELTDHLEZZOND, WBEITHRE STV 2V OFEHIIE, BEREAK
BIBALTCWEZ ERHEESND, ARIOFERIT, INNICBEEZEATIHIZ LIZL->T, R FFy
v e TRVREPERTE DL EHEWRT 5,

Ref 1 T. Matsuoka, "Mysterious Material InN in Nitride Semiconductors, - What's the
bandgap energy and its application?", The 2007 IEEE Intern. Conf. Indium Phosphide
and Related Mat. (IPRM) Proceedings, pp. 372-375 (2008).

Ref. 2 K. Nakashima and T. Matsuoka, "A Simple Method for Analyzing Peak Broadening due to
Tilt and Twist Distributions in X-ray Diffraction Measurements of Materials of
Arbitrary Type", J. Appl. Crystallography., 41, pp. 191-197 (2008).

Ref. 3 M. Nakao, T. Shimada, M. Wakaba, N. Motegi, A. Gomyo, S. Mizuno, and T. Matsuoka, "1.5-um
Emission of Slightly Oxidized InN Crystals Grown by MOVPE", phys. stat. sol. (¢), 5(9), pp.
3063-3065 (2008).



(AR EE]

InN =% %3 ¥ /LR S ME L EZED TV D, M EOWED O, JRIRE O IR
—RIZKETH D, InN OFH—EFH O @mWEREEAKJEIH T o TRIRRE T 272012, &
FIEZHIMTE 2 A4 RAMEERE (MOVPE) 2B ICHE L, BESE T\, BifE, &ibEl
ICHEADHEE— R2 ORI THO TEBETE TS, 5%, ZOFEE—FE2HWT, &4 InN
HEA 1S5, £, InN 278 L TR THFHEORRE bHED D, REZEMEICENTET 74
ANEERARE LCoER L —FOERL HIET,



16. S U LEEMEZAEIMA mrmyzde ZIU FIIE (2007.4 ~)

(HBkE]
BUR - HIU FEAERIR - K 57— B3 B B (~2008. 5). EF BF(2009. 3~) .
ERMES (18] /KERE [74]

(HAEAR]

ARFFEEBMIE, & L CEINEZIGH L TR LN R LV ORIEFRIC IS & | MEHEF
PED FIE PR BL A 771 = X L OFEBIZE Y fLA TV D,

REET, Yo FL—2 L LUTHERET 2HHULEM ORI R R OO E DL LTT ¥ A
NELA T A BRI OB FAF TR A& JE M L. RO ICR DS AIRAE & BN TRE ORISR A R LT
(Ref. 1), X DI, WFFE T O TR 72 FREH SRR 22 i B R A e, 7 /3% A 1AL
T FH A B O FENTRE OUWHESER 2155 Z LI Lz, £72. BT L UL ORISR
I3, EIRAK AR D AR AERE T r e TR W CESVE OFEM B AET D 720 O @ikt
DFERCHBAEITH D, =& ZIE, BSGTEEO LiNb0, Bl OREEMNT CIX, B S NL DR O
S & BRI BAR T D T AR O REFE B E O RLIFIC B L T NbO Z AR DAL IZLE S Nb-Nb 5T
FAMI DI Z DR Th 5 & OMEIER i a5 5 Z I LT\ 5 (Ref. 2,

FTETEMENT 2 FMM B O L-L OREERIT 2 HEE T 572011k, WHOF LR
2 D REEE & R OfMT 2 AIRE & T 28T LUVREMITIE DB b BB CTh 2, AREEIL, EBRE
FOH LWRNTEDOBRFIC H W D0 DHESEN B o 7=, 72 & 21E, AL0,~7r0,-Y,0, % I k4 k}
% REBITAT - 7292 TiE. SNOM(Scanning Near-field Optical Microscopy) £ &%t 10um %
HE % 2 IR A 2 v - —HERE 2 FTRE & 45 AFM (Atomic Force Microscopy) 3@ % K v & v 27 LTz,
0.1 um~10um OWAEEDOMMHAIE L BEED A7 MEEDRE~ v B 72 A[REL T 5
FLOFHEmE DT, MEOREER~ v BV I LTS (Ref. 8, X#R. BTHR.

PR 2 W2 R fRe R v 77 7 0 —ORFJERRF & . il - IS O ME 12072 0 FEEIZ
FlXFEEITo TS, BUEMICIE, vF v ~bnr br b —1EE2HAWET 4 v T 4 v T R_R—2R
DFEFEFAET VY XL, FlHifhr =y MO ES T 2R S 2 A 5
T25ZLICRY, RELFETBROBENMHTZ LE2MELTWD (Ref 9. FTo, BRLEAS
DOEDTHS TiNiFe (Zxt L, RARDEHEE CHOLXMA R 7T AR IETHZ LIk,
FRZS R AR IC B 2982 BT o 72, IREMATH L2 a A o b— MAIZBW T, R+
@5 X OWHE SN BRI 8A D7 T AL —IENBLI S, ~ VT U A NEBRONT 4
J VT MUIZ A = A L ORISR T 5 A 215 TV D (Ref. 5)
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eutectics using scanning near-field optical microscopy.

J. Crystal Growth., 311 (2009) 998.

Ref.4  T. Matsushita, F. Z. Guo, M. Suzuki, F. Matsui, H. Daimon, and K. Hayashi
Reconstruction algorithm for atomic-resolution holography using translational symmetry

Physical Review B78 (2008) 144111.

Ref.5  W. Hu, K. Hayashi, N. Happo, S. Hosokawa, T. Terai, T. Fukuda, T. Kakeshita, H. Xie,
and T. Xiao
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Rk 21 FEEE S . ENTHRREL AT 5 T v DRME ORI O 012, T L
Jv DREIERENT 2 D ICHPIEHEE T 25T T 5, BARRIICIE, T > & NG O fEHT 70 B C
FO&BET T AFET DT L7 T AL —HEDE RN IAETEE LML L, Zr REET
T ANZFBT DIENED A T = X L L JFEFELAN O BEVE DRI 2 WF 78 L CQ U R G & %
J% Z Ko TG &2 K- T2 RKINERILM T o & DHETE ORSERTAR 2 #EdE L 72wy, F 7z,
TERSBUHERS AT B BT B L Tid, SRR 20 ARBEICAkRE L T@T v F L—2 & LTHRRET D, v
THULEW OLRFRATIE L RT3 K O@YERE SARL 63 & 2 EMES B L AW FET 2



JA=BYFAADT M LT TAZ—EERIIAEF Lo, — T ARV —T Db 5 —>
DODEREETHD ., RERO X MREMZBEE L7 R 1A A —2 0 75 L OBREREAENTE 7
EZNETORREMZ D8 LVEERT AT OBFFERISE b ilkse 3 5, BEMICiE, OX
R H WOEL IR 2 O T SRR B B O BB SRR OBR R B L U®X MAn 77 7 4 — 0
S ERl - FALOHEE, BEO, B - PHEFREN AR 77 7 0 — Bl OB
R LERFHL TS, FEEE 3 ALV, AT ¥ MEEE LN, M EmE o
BREEMETLDEMBEDA =L LT o7z, 4%IF. 7 0¥ MEEEDE B X O
SRR AR O BRI B LT, #8722 YR — MFZEE & LT ORI TE 5,
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(#BRA]
iR HR L ERIR RIE R BB ER R BE/EHMERN &1 KRRV Bl KEFERENT
£l

(MAZEAR]

AHFFEER P CHFZERR%E L 72 K SR A (K Ti-Nb-Ta-Zr RA & O ZHEREN:, JE7H M, IRRkE A
(bR mE A AR HIE 2 PO S E A D D & & HIT, ZAUEARI TR 2 H14E U 7= Ti OB O Fe1E.
BBV vt 2250 2 7 ok H# L2 Ti-Nb-Ta-Zr RA SO E RS ~D ATRENE, il o thi#
RERE 40 R, IR OERAESEMEE LTRSS Zr REEOR%E &+ O i 5 R
B Ti A0 a A MEICBE L THMEEZED TWD, TNOHDOERFEMREEELHDLEERD LD
Thb,

(1) TEOEEKHFZ A4 ThD Ti-29Nb-13Ta-4.6Zr (TNTZ) & & 0Lk % ffiFk L7z
Ti-30Nb-10Ta-5Zr-0.30 &4 (30Nb) ZFEAMAK & L, FEAMEK LY Nb BL O 0 EHF &L~ £k
72 Ti-XNb-10Ta-5Zr-0.30 4423 & O Ti-30Nb-10Ta-5Zr-YO &4 &2 /ERL L, RA4&ROARHEB LW
R EDY A Y —~OFEREO LB ATV, B REO BN ARETH H Z L 2 R L7z,
30Nb DER (295K) (Z831F % Bl iRARN - BRifHh#AR Cld, EAOHMIEVIG DRI ML, B
FIRFIC B W TS 8 AT U S R 2R ETERE N MR TE /e, LnL, BESHEZHNSE
72 0.50 B LN 0. 60 TIHIEFRALEIMNTRT OO, e AT U ¥ R &3 28 iR
T&Ehole, Fiz, EAHEES N INNEZ D S W7 27~29Nb (X, o7 OHERIZERT 55
Ne ATV ANBEENL, KV REREADOEEZHNHERTE LI LN, HAMIEY A ¥ —~
OEANARETH B LMW STz,

(2) INTZ G&ITmMHELEA T Z LI2X 0 IEE & b IZILHET 2 B OBMZRF N TEHT 5 2 &
ERWE U, £72, MMEEOE FTREZLESE D 2 LIk BWEEEHIE L, BEZ ik L TiZ
EAETEIE  E LenA UN—RE 2 M 532 Z ENFRETH D Z EEHLMNIC L, &BbiT, 2
DR 72 BIEIRFFEN . RICTHAERBICER L7 T OMEIC L2848 THL Z L2 REL TV 5,
(B) FHLUELZAENT D LICE D, AL TIEREE o & F%O@IKHMER (10-30 GPa) #1155
ZEIIILTE, SBIT, ZHET X ORI FICERARY ~—ThHoHRY A&7 YA TV
ERETDHILICLY, BIREERAZ RN 6, ZAEIC K D APEE IR T 2845 2 &
NAFETHDHZ EZMALMNT LIz, 2, RYU RAZ T Y ILEEA F W FTEEFEN, A0t %
AT LHRVABICHISHATRETH D Z L2 LN LT,

(4) INTZ A@0EWFHEREGEAZSET 272010, AAaeRmIC A e R FRMAES
(MOCVD) #EZHWT A Ruaxs 7 3% 4+ (HAp) 26T 5 Z L a2ilkAar-, FEHEER IO
AP HET 5 Z & T HAp ZFRIGEREICEMR TE, ZERRZHI#T25 2 & T HAp OFEE % i
W4 HZ LN TEI, £72. MOCVD MLBR% & RGBT BAF 72 AR A REAPEZ 7~ L, BHURIRIZ
ERBRIC L Y . ROHE DG4S L ik LT MOCVD LEL RIS 4&IE. BifAmFetaRmattz R+
ZEMHBMNTAe oz, F7o. MOCVD IEIZ KV BEfFOAKH Ti 54 Th 5 Ti-6Al-4V ELI &5 X
O Ti OEM AR EAEZWETE 2 216, FFEITIHAERNE W Z LRSI,

(5) TNTZ 5@ TlL, 1EkOHE L ITXHT, BREOWIN o FHONTHZRET D Z L 2R LT,



I, FAAET TR, BRI o HRRENLIND Z & 2 EBRIZEEH LT,

(6) HRHREEFIEIEIC TER L2 TNTZ B@0 /) FHFEoEx Hff L, BB 7 e X285 2
7 e fRE O T 25 A7z, 598 K, 673K B LN 723K TRIAEZHFLET 5 L TN o, o+
a BB X a R TH D BHFITHTH L, BIBRRS TV T MLE EM & i L THRICHK
Tll, Lo, [FARFCHOBARNT L7z, i TR RE S D b 0D, G HFEH
iz WD EHEED ~O TNTZ &40 AN FEETH 5 &l s,

(7) HRSB TR LEH SN TWAEESBMEO—>TH 537 V0 A0 I 5151
PEM ED 7= ERCAER I U 2 5 S0 LB IO B U CAll A - MG L7z, IR BEENEIC K Y
ERIS NI R8T V0 AEEIT, EIRMEAHEIZE Y al, a2 BEX P o MOERA 7 vffifffinnd o B
FRRE~ES<IZ o, WSO TR INZ, ZO%A, BERDUEEZITI Z LIk, #ES
I ER O RACAFIRAE E A5 O S 2R LTZ, DI ENnD, KESOEMAITREICHT TS afAD
BEESBLOFEEX, B (B7) FHONTHE L L i L T/hEWZ LRI S Lz,

(8) Ti LIZIXFFEOAEMEBFMEZ R & 3012, HPESRD Ti L0 B GPa Wil Zr 12 H L, #Hifil/e X
—ANA FT VT NVORIH R LT, TOREE., 20massNb OEHFEIZ T, Zr-Nb ZE84&EDY 7
BRE/MEZ R L, B 7208E - IEVENT AR T2 AR L, E72. 30mass%Nb T
DER BT, MIREEICZ T /a0, BEEMEICE LTk, 10mass%Nb LL B2 Tl k972 2 &8
e iz,

Ref. 1 T. Akahori, M. Niinomi, M. Nakai and H. Tsutsumi
“High Mechanical Functionalization of Metallic Biomaterials through Thermomechanical
Treatments”
J. Biomech. Sci. Eng., 4(2009)3, 345-355.

Ref.2 M. Nakai, M. Niinomi, T. Akahori, H. Tsutsumi, X. Feng and M. Ogawa
“Anomalous Thermal Expansion of Cold-Rolled Ti-Nb-Ta-Zr Alloy”
Mater. Trans., 50(2009)2, 423-426.

Ref. 3 fHIERE, SZOCKE, JRUEEFN, (LEFHF5HA, Oy E—, J O e, ghEor i, /RS ],
KV P
"A K PMWA FEEZ VBT 2 o D NHRHEICRIET VT o v 7Y v TR O
H A4 & 5456, 72(2008)10, pp. 839-845.

(AR ETE]

IR Ti-Nb-Ta-Zr 52 &4 DB R KO R —RRESE OREREIE DR B A 1 = X 2% 10 35
CHRFTL, S DR sMiEEORmRIbE B3, Ti BMEOZAUBEERICH L2 AARPME OR Y ~— (&
fifi 7" 7 & R AARBEMERA Ti-Nb-Ta-Zr R A&IIGH U, BB EIEIERRE A B ORI AT 5, Fix o
IMTEWEE Y o A &RE L, Ti ZMEZ MO &35 AR L ORI E O & ) FHhe b 2 3 2
Do



18. B EEREFEHEEA ey Ee ) T (20014 ~)

(#8mA])
%) HER)(2007.10~ WPILRT). /3860 841 MR Bi#: Eif FA. KK B, 5K &
EHMERR &)/ KRERET 4]

(AZEAR]

AERM T, R Ny 7LV OEBEBRILY = B X7 X v VEIRAER BT A2 — 2, B
s & AR - Bk 4 DO FEREBR S & BT T N A R FEFEAFZEERY & LT 5, 2006 4 10 A5
JST-CREST u v =/ hagte#dz L & HIcHE L TR .. bW & Ao R mz B3 28 7E12>
WCTELWERRD -7, Fo, BIEMRETH N7V VAXICERR S, LY FERICET 5
ML ELDD LB TET,

BRDRIZEDF v U T EMCREARMFZEELBEEICT L2 81E, FT UV RAZORPEEZID
50 [, MMEMIEE OB ThoT-, ZhvE TIXS — MBI SERIET A -0l oy U T H
RN TE o Tloin, BB PRE LI-AREREOEX _HEg2 MWL HiEEZ R0 A7z, 74
IZHEZIA T D SITiOsIZ 10MemP I b T 5% v U 7T ERICK I L, T. 28 04K OBEE 2T 5 2

W L7 (Ref. 1), ZOFERDE 5 —DDEFEIT, FEASBERER OB LY — /LT 5 ATREME
Thod, BB bEY COBBERRICBIAN X -7, MBIy ie R—vr 7t
BEZ G U CHBUBRE R Z BRI 5 L 91270 CuRR b @R 8RN A S, Lo L,
FEEIZIINICE D R— 7 T & Aenie SALFR 2 B CRBAZEIC /2 5 L 13> TORWIE RN T2 &
I DHITT T, ZOFEZL2IWERANLEENS, £/, Zn0 LEEMEES THRENZT DO TR
Brpvay hXR—ERICRD I EERFEERNELEN. SFEEITLY YA FXY v 772 MgZnO 12H
ﬂ%%#%b yayh#~%Aﬁﬁﬁﬁﬁé%n—ffw@%%ﬁty#&LT%W?%’&%ﬁ

B L7= (Ref. 2), MM E 72 EME F THEYI T MgZnO IZKKaA D72\ 7= B F4h313131E 100%
uiLtok%t_ﬁg%%tﬁﬁ%ﬁtf%&mf%éwf RIBNH &k_m%#TbkEbh
Do BT, BIRGIRT A Az @ERELT 27201, R EHEEEALD)ZE A L, Zn0 O Ik
TCHE T A DYRE & AL T 5 2 L EEUJL\ B THLZHETE (Ref. 3), Ziux., H%k
BEIR—NVNR~OEERMAL VR D, IHIC, ZNETHREZY — FLT—B L TR 2R
PERBLAZ TR L7 Ti0Co IZoW T, ZNFE TOETFRDOBLDOT v A a7 MZE L),
Wi B 727 — 2 Lo b7 WAMATRZ +0iifG CE 2Rl 28 Lz (Ref. 4 ), T/, B{b -8k
OBENEIZE N E H T, BRIORMBOT — & Th 2 B S O & 1R — V3 & IR 8 R b
TUVRABIZONWT, B ORHE AR ELVICT SR A, KL RKME 7 L — 7 Op K & 2T
HEEL7- (Ref.5),

Ref. 1 K. Ueno, S. Nakamura, H. Shimotani, A. Ohtomo, N. Kimura, T. Nojima, H. Aoki, Y.
Iwasa, M. Kawasaki
Electric-field-induced superconductivity in an insulator
Nature Materials, 7, 855-858 (2008).



Ref. 2

Ref. 3

Ref. 4

Ref. 5

M. Nakano, T. Makino, A. Tsukazaki, K. Ueno, A. Ohtomo, T. Fukumura, H. Yuji, Y.
Nishimoto, S. Akasaka, D. Takamizu, K. Nakahara, T. Tanabe, A. Kamisawa, Kawasaki
MgxZn1xO-Based Schottky Photodiode for Highly Color-Selective Ultraviolet Light
Detection

Appl. Phys. Express, 1, 121201-1-3 (2008).

A. Tsukazaki, A. Ohtomo, D. Chiba, Y. Ohno, H. Ohno, M. Kawasaki

Low-temperature field-effect and magnetotransport properties in a ZnO based
heterostructure with atomic-layer-deposited gate dielectric

Appl. Phys. Lett., 93, 241905-1-3 (2008).

T. Fukumura, H. Toyosaki, K. Ueno, M. Nakano, M. Kawasaki
Role of charge carriers for ferromagnetism in cobalt-doped rutile TiO2
New oJ. Phys., 10, 055018-1-13 (2008).

T. Kamiya, M. Kawasaki
Zn0O-Based Semiconductors as Building Blocks for Active Devices
MRS Bulletin, 33, 1061-1066 (2008).

[#F5e 5T ]

(1)ZnO HA~T BEERIZHBIT 2 ZIRCE T ADEEZ BRI L > TERT 5 FlEEMEL L, ofET
R VMR E BT 5, (2)Zn0 OH— &7 HFICRB W CHEBRE T OB A &7 T3 & O A IE
HZEBIT 5, )% LED oFEALE B L3 & oILFEMZE TIE, MBE I XL 0 %454 LED %
FEHT 5,



18. FEFEYE T EMEEA MW G REE F (2006.11.6 ~)

(#8mA])
BIRGR) RE 268801 R) TR BEOBE:-ME FECOETIN—: & FF
SRARZEE N—SUF EEEHMHEAN &)

(AR ER]

H T ABBIBEIIGHEECHIEREIRGFET D200, BEOBSIFIMERLE LTHY 2 &n
TX7eW, TNTIE, HT7AEBBRIEDO L IZHFET T VDON? ZhEBEx 5 —>07 71
— T, A ER DS ERR AR E AT DB A2 5B T, T T AERD I %ﬂﬂ% LR DM BT
LbONRZEIT LD, 1879 I %<@ﬁéﬁ@ﬂ%i@%ﬁﬂ%m00%1 ELIZEXIZELD
:&ﬁﬁ%éhfwéo%:fﬂ@%nw&éﬁﬁ7x ZBWTH T ABBIREIC %6%%FH
BEPE L& 2 A, £ 1.8%DIRIKRFEIZIRIHC AT 7 A FE RS HRIRIZEE T 5 Z & 2500

oo ZOMEIX, FADOTABET T ALIFERETHL—FHT, B TOHN45D1 THHZ L %ED%
B LTz, ZOREIX, ERMEHCRIT 20 7 ABBEEOMFICEN LI EERMRTHL EEX
5% (Ref. 1), Mg-Cu-7 HH R/ VY &E AT T A%, 900 MPa ## %2 2 @MmEICINZ, WilEICE
WTHIEND D, Bb T T A L FRROMEMEEZ L C D RENRH D, T OWLREZ R L OO BI 4
B L7, Tk oI L2 EAMEME 23 AT, Z OfER, FERIRK 150 um T 40 REEEO
Ti K125 Mg-Cu-Gd 7NV 7 BJ@ AT 7 ANIZH—3 L. 2K 40% D IERMEBEEOT A2 295 2
EEBILNC LT, Mg B8R T 7 ADIEMAGIZH ) L= (Ref. 2., Ni #4877 A1%, 2000 MPa %
A HmEME, FIEEZA L, o, MWWV T ITARKEEZATHZ ENMLNATWD, TDOH
TH. NieoPdeoP17iBs & &I /KBEAIVEIC LV ERZ 12 mm OV ERTT AL LTERTE 22 L
Z 2007 FEIZH BN LTV D, BIZZ OFRIRREICIIT 57 T v 7 ARBRO b & 13725 Z & IT &
0. KT T ARRELEN 15 mm £ THFEINDIZ LB (Ref 8, 7=, FEOK=a 2 M
ZH Iy & LT Ni-rich 35 X U Pd-poor {fl CHLAER 217 > 72 #E 5. NigsPdisP17Bs 541238V TR A
T AKERE 10 mm 2B T HEBH T ANELND Z & 2L L= (Ref 9,

Ref 1 H.Kato, H. S. Chen and A. Inoue
Relationship between Thermal Expansion Coefficient and Glass Transition Temperature
in Metallic Glasses
Scripta Materialia, 58 (2008) 1106-1109.

Ref 2 M. Kinaka, H. Kato, M. Hasegawa and A. Inoue
High Specific Strength Mg-based Bulk Metallic Glass Matrix Composite Highly
Ductilized by Ti Dispersoid
Materials Science and Engineering, A494 (2008) 299-303.

Ref 3 Y. Zeng, A. Inoue, N. Nishiyama and M. W. Chen

Remarkable effect of minor boron doping on the formation of the largest size Ni-rich bulk



metallic glasses
Scripta Materialia, 60 (2009) 925-928.

Ref. 4. Y. Zeng, N. Nishiyama and A. Inoue
Development of Ni-based Ni-Pd-P-B BMGs with High Glass-forming Ability
Materials Transactions, 50 (2009) 1243-1246.

(AR E]

2009 FFEETIX, A7 ATERRRIZELIL, 22D, ARJEE 2 2 b o> Ni L7 @@ 7 A DB & 51t
15 & &bz, Ti BEBAEITRBWCEBRE - KHMER - mAREAEEZH T 5 Nifree NV &BH T
AZD%EZOWEMEI~OIGHERZIT) TETH D, £, BT 7 AOWMEICET 5 7
E LT, T REBIG, X—XEMBIG L2 ORAEHBBICET 29E & Z2h 6 OBBIMHE ~0 R
o, BEO, BT T ANICAENCERESND T ) A XOBMEARY) L 7T XY 7 0 — %%,
T Vb, B X OEIE & o oA FE R ~ D BRI DWW THFZEZAT 5,



19.  HEMEM HSPRR AP s &R BAE (200011 ~)

(#8mA])
iz S5 R EKR. =8 WE B KO FE RERT O REXESE ME A
EHMERN &)/ KERE0 4]

(AZEAR]

AP TIE, AL /7 BEREC L > T, A b= A~OIEH%Z B L72WE - MEOB%
EWERBLIG DRI IE 21T TV D, R E LTV D EERWE - MERRIIRE L 22120 S5,
F—l3®B T /R THY ., FH IIMHRRIGERTH D,

BT /R RIZONWTIE, ZHE T Co 72 EORMET kit AW A ARFHE—FT b v
DHFFEZEATV, AECEREIZ LD bR BSEETER (TMR) OFfF 5 R8T /R - To 2
BRI O R P AWE L CE L, RILTIEIOMEL S HICRESE, EBEETHD Au
R Cr OF /Ki1D 2WITEEGEN b FVEEREZ 1 LT 2 DOMBEMEEMICEEEN - 28 F b
A TMR IZHOWTHFE L TR Y . FEREITEGRFFEICE Y . 7 R 9T A B FEIC
Lo TREZ TMR BT DSR2 RO 7o, AREEIL, ERIZE > T, Au /R oA
LZRICHES S KE R TMR 2 EBICBR L, Au /R IcB8WTH Co -/ R T-OHA L RERICA Y
VEERIRFREINE LR T D L2l L (Ref 1),

EMERRIG & RIZ OV T, mWBKER G HEEZHF 7 5 Llo-FePt BiHIG4 & CoaMnSi IZfRES1LD
BWAEURBEEZ T HN—T XX« KA AT —HED2OZFHB L, ZLHOMEEE - F /i
DOEBEMIEL A bu=7 2A~DIGH%Z B L2 A E MRS OMZE 21T > T\ 5, Llo-FePt #i
QG4 ik, S TIic X0 BER(LEZ AT A0 Ky MESESCHMUMEREGEZ/ER L, A3
M X D Wb miafe & MBS (2 K D B bR R 2 3SR~ 7= (Ref 2, Ref 3, Z Z CTiEbh
727 — 4213 LloFePt HAIA &2 A A R L— 8 LCRIAT 2RISR L R EER A L 72 5,
RA AT —H4TliE, CoaMnSi & MgO ZHAE LR M RAERITBW T, EiE T 218 %, K&
T 752 %W RA AT —B&%2 V- TMR & LIt Rigm 8R4 ORSIENE(L 257
(Ref 4. L#WPeRb2ipifsies & ILm), £7o, HimEE@EENERESETE (CPP-GMR) @
WFFE B BV # 2. CoaMnSi/Cr/Co2MnSi @ 3 JE#iE 23\ T, CPP-GMR 7% Co2MnSi ¢ L2 KAl
DA EICEVERTLZLEH LML (Ref ), CoMnSi i B2 HAIE CHIITN—T A F L
PEZR L, L20BRIEICIEBIFR Lan B2 5N TE 0, Tex OFERIIMEROEHR 2B EHE R
252 LiZhhot,

Ref. 1 S. Mitani, Y. Nogi, H. Wang, K. Yakushiji, F. Ernult, and K. Takanashi
Current-induced tunnel magnetoresistance due to spin accumulation in Au nanoparticles
Appl. Phys. Lett., Vol. 92, No. 15 (2008) pp. 152509-1-152509-3.

Ref. 2 T. Seki, S. Mitani and K. Takanashi
Nucleation-type magnetization reversal by spin-polarized current in perpendicularly

magnetized FePt layers



Phys. Rev. B, Vol. 77, No. 21 (2008) pp. 214414-1-214414-8.

Ref 3 D. Wang, T. Seki, K. Takanashi and T. Shima
Magnetization reversal process in microfabricated L1lo-FePt dots
J. Phys. D: Appl. Phys., Vol. 41, No. 19 (2008) 195008 (6 pages).

Ref. 4 S. Tsunegi, Y. Sakuraba, M. Oogane, K. Takanashi and Y. Ando
Large tunnel magnetoresistance in magnetic tunnel junctions using a Coz2MnSi Heusler
alloy electrodes and a MgO barrier
Appl. Phys. Lett., Vol. 93, No. 11 (2008) pp. 112506-1-112506-3.

Ref 6 Y. Sakuraba, T. Iwase, K. Saito, S. Mitani and K. Takanashi
Enhancement of spin asymmetry by L2:-ordering in Co2MnSi/Cr/CoeMnSi
current-perpendicular-to-plane magnetoresistance devices
Appl. Phys. Lett., Vol. 94, No. 1 (2009) pp. 012511-1-012511-3.

(AR EE]

INETRHEE, AV he=7 2A~OIEH%Z B LM EIOAIRL - BA% & A v UARIFREIZBT 5
FEHERF TR OHELE & O AR CRFE 2 kT 2, IR & T 28 - MESRIL. TRE T 2 Ri1) & ThE
PERAIA A ICHESZELS D, ALAYERST ) h—R U Rp EERMBIALTEBERITONTH,
L DFFIE T V— 7" & OIL[E THREMANBFIE A D T <,

10 S NN % == v i el I 1 957 = | s ol I = S s = R N P 7 i T R
BB R RICBIT DA MIFR BT RV E A EE - AV VRO

AL, FERBEED Au F /R H W RICBWTH, AV VEREICHKS< TMR % E5RPIZHE]
WA 2D EMTE, 5%I1F. Cr R EDT JRFITBW T HIEBEDOERZIT\V, WEIRFMEPIE T K
FPE7R &% REHIICAIFET 2 2 212K . AV UEEPA Y VEMOBEZ I 520+ 2, [,
BoNlWE e b L2, FEH EEERER TCORE L TMR O%8 4 B,

- BEMERRIA 0T G E A2 b e =7 AREREICBI9 D AFSE

W, AR L FePt Z# VT Au OFIRERA U A— A2 R EZBNT 25 Lo EERRE L
flc, REES, BRITRDST208, ZOWFREMKRE L T\ D, 5%IT. WEREEST A AfEE
(RAFMEZR &% RARAICTH R, A E AR — VRO LR 2 RO 5 L R, JTRHERZX S, *
7o, JLEEEE L WO BLE S, HETEBEERHEICL - T, BER TV —CLRMRERNOKD . &
WRESTE D@ A E U RiE BT 2 BAE40% S B L, LloFeNi X° L1o-NiCo 72 K O#HIE
SHEEDOIERZIT 5, A AT —HEBIONTE, BRA~Y RREDT AL ASH EEETH H KK
P COEWBEEIESIZE L2 B LT, Co:MnSi % iV 7= CPP-GMR OHF7E % 3R S H 5,



20. HERMFEHMEFEHITEERPT WS EdE FH O (20034 ~)

(€::354=))
2% - FH BAHE  BEN=S B EFNBF. DREBLEE A HBEHREZIEE - Mukannan Arivanandhan
EHMIES (18] /KERE [64]

(€ EAED

H20 LT, (1) NS IC K DR OBE. (1) SR E SRR 7 R BRSO B %5
() >V 2 XGEMO Sz L2 A it o B —71E12B L CRL N ORFER R 2 1572,

| LiNbO; HLfkdlh B RRF I SN S 2 FUIN U, — Ba RS OB B 4 3K 2 7=, 500V/em DAL,
[ RN AFAE T A HBIC LY 10%10°Viem OB ORA%Z b2 b4, T Ok R, Bk o Vi
B2 L —Baafi Rk 28 21k 4 5, Z Z T LINDOsfif i Mg &2 F—79 5 Z L2 L v —EIAm@S
AL RIS DO F AT 7 P SEDH T ENTEZ(Ref. 1), ZAUT KV PN ESE 7 LiNDO;
AL R EE ) S ESELZEB R TE 5 BRSO\, £7o. — BRI 2 Emi s
HEHD A A FEEELT X TORIBRMERFEORE R ~OSEREN 1 L7 2 & &2 FZRKROET) 7
BIFRHT /N BB B NS Uiz, ZAVEAFE L 72 a8 R M 0N % 5\ C i S OO 62 FA IR L B o % 1R
T LN E 72D (Ref. 2),

I SRR Y — OB CH D EEIRT T A4 MiEdh (LasTagsGass0w) DS 1000
°C OHEIPHIZHE T 2 BRUBEA D= AL EfGIA LTz, A A Vs CE KRS 2R & iR DB
ELTHIE L7oRER, =|ilioD 720°C F TIFE a8, T X0 @R CIlEA A R8N ERR
ML A= AL THDZ NI T-(Ref. 3), 7=, FEmBER T Y RNSEBATS Ir
PRALIRENBRLEA W= A LNCEEIHEZE2TH2 L2000, £, BEIHOLONATWD
T YA NREEMBEBFEICBE L, W L BYEOBIRZ RS L 72 (Ref. 4),

I >V 2 KEEROEDRIICA R p B F=32 bk Ga D v U a U fh~O BRI/ &, £
ZCERKIC B 2[RRI 5 Z & 12 X0 Ga D rEfREiZ 50%E M =% 2 LI2aE) L7 (Ref. 5),
T o ) 3 ~ORVIAENS SI1E, U ar L OERE L LERKEEEOEWNIC LY 34
THINNEAGZORE SITKELEND, T TIO AN =X L E AWM O FIRRINC X0 HI#E L
7o —H. GaiRy U =2 v OBKHIMEEIC SOV TEIMIRMDERSy 252\, 4lal, 10" atoms/cm® O
REE CORMAICKIT S GaiRfE & X v U 7R D IR e dhiflg 2 #2228 L 7= (Ref. 6),

Ref. 1 R. Simura, K. Nakamura and S. Uda
Change of melting temperature of non-doped and Mg-doped lithium niobate under an external
electric field
J. Cryst. Growth, 310 (2008) 3873-3877.

Ref. 2 S. Uda
Activities and equilibrium partition coefficients of solute constituents in the melts of oxide materials
with and without solid solution
J. Cryst. Growth, 310 (2008) 3864-3868.



Ref. 3 H. Kimura, S. Uda, O. Buzanov, X. Huang and S. Koh
The effect of growth atmosphere and Ir contamination on electric properties of LasTaysGass014
single crystal grown by the floating zone and Czochralski method
J. Electroceram., 20 (2008) 73-80.

Ref. 4 S. Uda, S. Q. Wang, H. Kimura and X. Huang
Chapter 15; Phase Equilibria and Growth of Langasite-Type Crystals
Crystal Growth Technology, From Fundamentals and Simulation to Large-scale Production,
H. J. Scheel and P. Capper, Eds., Wiley-VCH, Weinheim (2008) 381-414.

Ref. 5 X. Huang, M. Arivanandhan, R. Gotoh, T. Hoshikawa and S. Uda
Ga segregation in Czochralski-Si crystal growth with B codoping
J. Cryst. Growth, 310 (2008) 3335-3341.

Ref. 6 T. Hoshikawa, X. Huang, K. Hoshikawa and S. Uda
Relationship between Gallium concentration and resistivity in Gallium-doped Czochralski silicon
crystals: investigation of a conversion curve
Jpn. J. Appl. Phys., 47 (2008) 8691-8695.

(AR EHE]
1 WA EE G A (T Bk & 4 2 BB ME R BEAS b3 K OOR P dh
(7)) BHEIINC K 5 [EHRAH - BIAR O #RAE

~T O REICHFET DBEX E ISR SN ERZESHICL Y, @ik X Ok & 179 55550
DALFRT v VEELEE, IO OMEEREREBRIET 2 HNTE S5, T E CH—BuERlE
BIRAERL 7 YA O—EEERMESC, [EB R ORI B & U TN 72 R 5D LiNbO; D —
IR OB~ OBEI 2R L TE -, 20X 5 REEBICE T 2P RGO#REIL, H
Fi « AR OF B O K/DNBROM BRI EIC AL S D, — IS Tix, BIRMEOFERO KX
SEWHRIEDITIE GHz Hr O R A VB LT HR, VY F—AD XD 2 BEYE TIX, MHz # D JH
WA CIRIRE 2 XL OB OFHERO KNG E RS ITEBET HZ LN TE D, TORER, I
T L ORI . R IR ORAE - I OBERFREL 725, £ 2T, H21 4EREEIE, H20 4R
WZBAR L7 U Y T — AR OB OZ R BUIETIZ 52 2§ s O B O A ik - 12T 5,
(A1) BEHIMNMZ L DEX A F I 7 AO#EME

Al— bk RV fEibiE, BFEERTH 20 X EREEERICLE RGPS (QPM)
HEEDMMERITE R E SN T X T2, & 2 T LipBsO; i B R 2SR A L AR PE 2 S i S B 7- BB s A ]
TEREICEIN L, DT U T 4 — ORI L 0 AN G ZER L, 2z QPM s L L
THRE SR DHFE 21T 5, BAMICITEBREANC L W BAET 2 BHOMIEZ AL X, LA 4
DEHEET— REBIE L, BIERXI RO A EIEE & RN AR FICR 2 K 21275, ZOFR%E. QPM 1
& LTHERE T D RN E SMERI T & 5,
(V) B bR\ AFAE S D A A L FE O K 5Bl & 5 dl O E A E (GRRER) D BIFRIZDOWT




TR EEF R ORBICIT, A7 b7 b=/ 20E N X 5BEHEOZEL, &gl
MZHTH Y . OEIC ZWl ATZERMED VIR, RS, ERRFPLEL 2D, ZHUTiE, A
R ERITHIE SN TEFRER RN L S b, ARMEEAZER OO & DIZHIRICHFIET DA 4
FENERAPHEEZ R TICERICOE SN 2 ERbIFbd, £ 2T, AR L7 LiINbO; b
DEBUICBWCEE AR ICRET D EMMEEEB NN a2 2B RS, Thbb, A4 %
Eled B D ARG FE D BARES 1 L e D562 R = OREE R 5,

2 Si HfEEOH LU ER

U 3 KEEMOREEICEN R Gar v ) 2 N3 R—792% LT, B & RN A%
T b LA R LN, H2L T, Ga-Ge DORIBFRIMONEIZSWTHREIT S, ~Hud. k. Ge
B arORA ROBAEZIGENTHEWVIBERNHDLZ b Y, TOMRE., Ga DB SR D
KOHLHT, Fx VT T4 77X A LOERBRIADDLNETH D,

ME O [ZOHBIEETFE] 2V, WmE—R R E—E SRR O BR 4 11 2 5 M O BLSE D BBk
T 5, L Z IO XD BRI RN Y o TENTELT, 20K 5 R ESZOMMAIL.
L. LOBEWKEENERIND VY ar TS ZA~OIGHE#ED T ETRAEDIIIEE E 25,



21. JKFEREM M T BARAR WMy ik E— (20064 ~)

(€::53-))

% [E— (2008, 3~) /AEHIS PE [E—(~2008. 2) “Bh¥ A —&.Z BX.COE J7zA—:{kfE £ A
(~2008. 2). ¥8E JTEZ(2008. 3~) "BARZIEE B TE (~2008. 2) "HEMEXEE B &R HifiWHES
EAVE = AR

(BAZERLR]

AT Z AV E TICHENL LT SEOKR R OB BT 2 B L LT, ~ A 7 mf BN ERL T
FHAIBAN & ORE B e 5 TRV —FEME L LT ORI EOK B I B D AR S
& X DOFIGER NG LT, Fox OJEIC L0 RIS ZERR R 2N EFAL L 72 B-H REERKE LT
BLTIE, HHEGHRBEEECH oo~ 72U L& T ET KB OEGRICEIIT 5 & & biT,
KRFEITEREO W EE2 B E LI b B ORI ORE 2t 7 (Refs. 1-3) . S 51T,
Ay NI DULAEZILDETHM4 THBEL EHE T2 B-H REERKFEM OB BRI L, Z DO
BT OEN S R TEME T E O BRI A IX CD TR LT (Ref 4) . S BT, $EAKFE P D THF|
HOBRC B L 2 D VI FINDOBRRE bEED . RN—F ZA@BM BT ~OERIENENTHLZ L&
JRE L7 (Ref 6) .

Ref 1 H.-W. Li, K. Kikuchi, Y. Nakamori, N. Ohba, K. Miwa, S. Towata, S. Orimo,
Dehydriding and rehydriding processes of well-crystallized Mg(BH4)2 accompanying
with formation of intermediate compounds
Acta Materialia, 56 (2008), 1342-1347

Ref. 2 H.-W. Li, K. Kikuchi, T. Sato, Y. Nakamori, N. Ohba, M. Aoki, K. Miwa, S. Towata,
S. Orimo,
Synthesis and hydrogen storage properties of a single-phase magnesium borohydride
Mg(BH4)2
Materials Transactions, 49 (2008), 2224-2228

Ref. 3 Y. Yan, H.-W. Li, Y. Nakamori, N. Ohba, K. Miwa, S. Towata, S. Orimo,
Differential scanning calorimetry measurements of magnesium borohydride Mg(BHz)2
Materials Transactions, 49 (2008), 2751-2752

Ref. 4 T. Sato, K. Miwa, Y. Nakamori, K. Ohoyama, H.-W. Li, T. Noritake, M. Aoki, S. Towata,
S. Orimo,
Experimental and computational studies on solvent-free rare-earth metal borohydrides
RBHs (B=Y, Dy, and Gd)
Physical Review B, 77 (2008), 104114(1)-(8)



Ref. 5 T. Hao, M. Matsuo, Y. Nakamori, S. Orimo,
Impregnation method for the synthesis of Li-N-H systems
Journal of Alloys and Compounds (Letter), 458 (2008), L1-L5

(WFZREHE])

LUFOBLENG, =L —BEA R & U COLARZREEBRF I 2 BBAFE & 2 DA BEERR
kT 5. SEARKFIZEI L CiE, B-H RI2M2 T B-N-H %X B-AI'H R b EH LT, (DAKHE
IO Ea By & Lo P RMEEMORGE & BOGHBEDORR, @V F U LA A4y » 7r bRl
DRI L7272 ) F 0 bA A ZIRE M E R E RS & L’CO)MHE‘%%E BmEEHED D, SHIT
B VYA T NEEOBLR THREEMWNMENTZT VI =0 A FM & T HKHEAT )?E'S?M*Jr@/a\ﬁjz*
ORISR — VT » Tt B LTI BANBIZE . & SIS NRDKRATE 7 > 7 & FO T R PR 72
EbkRid 5,



22. EEBEEM BT ERPY Wy BB FE O (1998.4 ~)

(#RE]

Hi% %k £ B8 KH 45— (~2008.12.31), Z A, JEHA $%H| COE JzRA—: 4 £T4£
BEMRXZIEE B EiI£(2009.1.~) ~JISPS S E A4FRIBFZT A : Nath Shekhar (2008.1.~)
EBMESN &) KERE12 4]

[(FAERR]

AR T, FEx OWREZ BT DM EIORBE LIGHE B L7725t %2 LT\ 5, MEFOFRE, MR
I, ORI K& IKTFE L TEALT 5 2 & s, MEIOMRRIEITEE CH S, £ 2T, KM
G WA, BEFEIC K DMEHER T e A28 ME L, FI2, © T I v 7 ZARPE OS2 51
LTeMBIBHIE 24T > T D, MOCVD THI®H T, AR L7z E £ (as—deposit) T/HA RrF 7 /3Z 1 |
RBE T 5 CaP-0 RDOMEA BT 2 Z LTI L, E4LH O EA~OELUAKRP CTONA FrX T
WAL NOBEEFBEZHSCLE (Ref, 1), V—HF—T 7 L—3 g &2V, fEixc omEsEd Ir
BELORuFEDOT VA Y BRI E AR LTZ, CaRu0, BEORGHIFAME & EEMEDOBMRZ R, Z DR
DRED, L FREMMRIREZ AT 2 L &b, HRABEECHERETHIZ L2 RM LT (Ref. 2.
I 51T, CaRu0, LD Ca> D —{i % Ba™ TEMT D LR EN R E S ELT 5 & & bIT, JRHEICHRE
Mk EEENELT D E R L (Ref. 8), T HDZROEBMERWIT, @ OBERETHIE
BT X B8, WD THEREMEAMEV, # 2T, 79 X~ B2 WV E B EED 8L 74k SrRu0, & 7ESLL |
COMEINENT-AGERE AT D EEPALMNI L (Ref. 4, AERFYTIX, BaTi,0, 28, Hki/eik
BERTHD Z LR LA OTLREHRIC L VRN EA2RATE 1, Ti"% 3 v CEHRT D 2
LIk, FEROM EE, a2 —REOLRFHRHENTRETHL Z LA LT (Ref. 5,

Ref.1 M. Sato, R. Tu, T. Goto, K. Ueda, T. Narushima
Hydroxyapatite formation on Ca-P-O coating prepared by MOCVD
Mater. Trans.,49(8),(2008),1848-1852.

Ref .2 A. Tto, H. Masumoto, T. Goto
Microstructure and electrical conductivity of CaRuOs thin films prepared by laser
ablation
Mater. Trans.,49(4),(2008),158-165.

Ref.3 A. Tto, H. Masumoto, T. Goto
Effect of Ba substitution on the microstructure and electrical conductivity of
BaxCai1-x<RuOs thin films prepared by laser ablation
Mater. Trans.,49(8),(2008),1822-1852.



Ref.4 N. Keawprak, R. Tu, T. Goto
Thermoelectric properties of Sr-Ru-O compounds prepared by spark plasma sintering
Mater. Trans.,49(3),(2008),600-604.

Ref.5 X.Y. Yue, R. Tu, T. Goto

Dielectric property of polycrystalline ZrO2 substituted BaTi205 prepared by arc-melting
Mater. Trans.,49(1),(2008),120-124.

(AR EHE]

AERFCIE, B et O BRSR-ORBRHEIEIC X 2 R0 m 2 2009 425 S ke, BESE S, TEMAESE
ME~OEEa—T 77 atAL LT, L—F—CVD %L, HxOEEOSH L —F—%3k
i L7z L—F—CVD #E 2B L C& 7o, 2 b D2EE A H, mftiiyE -t U 77 B, 8558 Y-Ba—Cu-0
R, BT a 7L, S 51T TIN, TiC, SiC 72 KO, BV IERR LI D4 i & i 2
Do TTRAw OVND 0T T A hEfl/e &L ARG EEA LIEMEIER T 2 A2 S HICRESE, Ak
Tat X EMEIOREORR AT, mbkEE. BEETEREM B O BHZE IR Y T,



23, MITOERIZWHEIM @mriysde FE RBE (2006.11 ~)

(HRA)
B8 FE RE/BYC WK $9. T EE EPESHES  EE BR. lkaKartika, MHF BE
CHEWRTIEE  BA EE. B W KFREN0R] SHREDR 4]

CEADED|

A, CO, HEHHIRI %9~ 2 Bk Dl OB B LN HEH S 5, BEGBMEI THLTF X A
EOBENFRAPMMRNTNDE, BAIFZINETITH LS A TOMHER o w7 oA MlFx
VEASEFBRRLTWS, THE TICEBWNICe v AT oA NUFE SO TIC L fliE L
TeWF O o 7RO FRIFMEIE . C. P, OfE b T AL IRAENE T T & | B Tate> 30 3EFITHE
BT 52 b AHELT-(Ref 1), F1-. B — A TICEVH LW A T ORER~ VT v
A NUTF & o GeriiET 5 2 LT HCP OJEE N IJTALANNIN LI M AT 7l AE SRk ak &
FELRRAGRIA L A C HE SR 8 L~ A ARBRME SR - B8 Ti-V R E@ OB IT SN LT (Ref. 2).
EERAEMELE L THB LS TS Co-Cr-Mo A4E. #idih e LTEMESNDHEANEL U,
NTRBAR - BEBEHI 72 O, R EFEEIC Ko TIFRL SN 2 23, BRERFICTERL S 40 5 4k & 72 B2 E K b
WZ XV REDL T NIEE 72> Tz, AWFZETlE, HEHEH O#H L Co-Cr-Mo SR A4 D% % B
FBL., TN ECOMBEREMR L, BEOHKEGEOERT 5 12X 68 ITkTh Lz
(Ref 8), WRHARDAEMLH Co-Cr-Mo REEDITH T, #EMHOEEABEIEBIEL, &7 1 A
fmZEFE-Co—Cr-Mo G4 D mEin COMMAIFELZ HE LI b D Th 5, Z DOBFA O &R T ORI
PRI TR & O AR 2R3, £ 28O 052 (DSA) SFBLT 2 Z L2 L 0 | JEMEAER
FEI@mELZLEWLMNIC LI, ZNHOXEENT, BHEOSBERITHWTIHIET S DSA & HFRR
PEICITBIE S VWE O TH Y | RKERAESOEM B L OEMICE T 28N THREOKEICKE <
FESTLHDLEHFEINS(Ref 4), FAE Co-Cr-Mo & DI L., S EIC X A2BEEM N ETH
DINTAHEIZZ Ly, BN T2 SET 27200 Ni ImINET LAX—0RNE 25720, Ni 7
U—& LB L Co-Cr-Mo A& DIERIENRD LTV D, KFn X CIIssEEIcazh e shb
ERIEB L MERGSIEICLD2BHEOENEERFTT D L & HIZ CoCr-Mo BEICBITHERED
LA LTz, HAEOREE, €51 CoCr-Mo A&IZxt L y HHZE E o FHOIRIN RN H D Z
RN BN E ST (Ref 5).

Ref1 H. Matsumoto, A. Chiba and S. Hanada, “Anisotropy of Young’s modulus and tensile
properties in cold rolled o’ martensite Ti-V-Sn alloys”, Material Science and Engineering A, 486
(2008), 503-510.

Ref. 2 FARPEHH, /ANEFIA, THE B2, “o’ Ty ZETEMNT. Lize’ w7 0 A
N & G O & BEIRE” |, B ARSRTEE, 72 (2008), 989-996.

Ref 3 Sang-Hak Lee, Naoyuki Nomura and Akihiko Chiba, “Significant Improvement in Mechanical
Properties of Biomedical Co-Cr-Mo Alloys with Combination of N Addition and Cr-Enrichment”,
Materials Transactions, 49, (2008), 260-264.



Ref 4 Tadayoshi Odahara, Hiroaki Matsumoto and Akihiko Chiba, “Mechanical Properties of
Biomedical Co-33Cr-5Mo0-0.3N alloy at Elevated Temperatures” Materials Transactions, 49,
(2008),1963-1969.

Ref 6 1EfEsi, BAE 2, TERE, Ky b7V RAEIC I 0 ER L 7=4KH Co-Cr-Mo &4 Ky KIE
FEROFMMRIC I JIETERERERORE” . AARSE TR, 0 128, 4 11 5, (2008) 875-880.

(FZEHE]

TARF—REEAME BTV X R BREEAGHRRREL, AR & o mgRERSEM BHI A
FtE2 ORI RO T2 DI BEA IRt - AR TH 5, HEM T, Mz - Tl =
YUUMEN BB EREE SR - AR R ORFFm A LREFIR ED Co Rae b L& BRA
(RAPEEOWFIERE3E 2 LU N IR AFSERHENZ SV THEE S 5,

1. FBl7etta FRp R O R 5T R 2
1.1 VRS TEREIC B D MR L 0 B3

TERDOMIZERE T L o RFEEH DT A X — U MEHTY HH L FRTIL S Ll ME BRI LAY O I
LV @RI TV D, SHRHR TR & A CHE & O AR GARZIR) 123D APk
TV A DRI K D Eim R R O rTREME, DOw RS AR & 2 47 R L EEAE OO AT REME: 2238
KT D, INOOFIBRICEELY BEIHEAG LTS Z &2k, WMENMTHECEL, 2 EF%% AT
O DFHLULMMEBTEL OB 2 B8 L, X D IHEWEO WA SRk EE L il 72 L7 v & 2 HiF o
BIFEZ1T .

1.2 ek - mmatt - | (WS SRER B BB %

TRV — RS ARG BB R AL, R AL 2 EIE R S D B R AR
I, ERE AR LWV ) IBEEARRETHEA SN D Z ENEV, S5, JIETREREL LT, B
S8RV BRERMENE VT Tl <, ABIC L > TUEEWEERSRD BN D, Co A4, LlED
BURIEH 20T 5 64% E L CRIREMES BV, £ 2T, BT D CoNi EAGE&2EAMME T 55
BHR—A L LTHRDEMBE - mitERbo etz Bk 5,

1.3 EEMFZ L EEOBFMTI 7oA —o Tut vy v 7 —DRE LT OEKREL

COz HEHHHNRZ: & OBREERIEED O ITH, MZeHC B B 72 & Offiisias Ot b A HEEE S, 88
BEBMEICH DT X U AEEOFENRANMHBRTCND, TORRNERE 2. SEM Clia B
FH B EDENTREAERA LI LWINTFE (o ety 7] ZE LTS, EEXEHT
B UBEOH LWL me 28 UCHEHAT 2720 ORI EIT 5, k. AT —~<13H
HEPE 252K, 20 4EEE~ Rk 23 4EFEICFE T 5 NEDO OPEEFMFZEBI R HE (EFMIEs 7 b A
VH—=F T a s ) AHLICHEET D,

2. EE - WA R O mg R LI BT A %R (SR SR IR TAT R O BR%E)

IS mltE S IC BN T, mELEERBINOBENRAIRTH D, i Xz 5emRAERME
OFEERELITEERRHET —~Thd LB 25, YEM CITAMREHBRNERSEME L LTE
RICHEEZ2NL 7 U —Co—Cr-Mo A ZE L TH Y, L FOMFEREE HEET 2,



2-1 FAZBERINIC L A N TR DX > = A 7L

SRBRIMTHENRE UTH THLWARBEEEZ N—R L Liexy b= A TIITIZ X% Co-Cr-Mo &
O N TIEBAE A T 2 ORIEEM O %2 BT, BAFEH D Co-Cr-Mo &4 D IR TE 2 8) 4 FEH 7
| BAHIHRE S F % Processing Map ZA%SE L Ciciifb 32, 3D-FEMATIC KL D 8EM LY 2 = L—3
a &I A, CoCr-Mo A& N TSI AT LADOFR Y oA TINTIEZHELT 5,

2-2  EIAYFRRE LT K D ORI BT 2 R L 72 A& H Co-Cr-Mo &4 0 Eitkaeq b
ARAARITBRIN TIREIZS DT HEBE XM R X =R 202, KO A (50%FE) T
THEAMI T OBICREET 2B ML ) F— 2 — OGS SRS SN D 2 & & R
Lic, ZOXDFAERMA L, B\HBERIFOREIC X 0 N LRI 722 & O AR B o Eiigae (b 2
FERI LML T o 2EH%T5

2-3 ANILHxBEEIY S =2 L—&% —% V7= metal-on—metal Y A\ T BEET DB FE

ERIGBOE Y G b n N TIKBEI OB IL, FFEMEHR OB SO EREN A L
HBEOHFICEIVAEEL 725, 300 F 7 L ABEAE HTHR 2 (KR SIE L 72 Co-Cr-Mo &4 % {EfY
L. BohAefMr bEM I N TR 2 N TR Y X 2 b—% — & AW TR 5,
ZHUT X0 M EERERF N 2 Bl 72 B AR & AR BT A A A1 S,

LI EORIEIESCE R EE TRHi= U 7 g e R GERA) | (VR 19 4R 5 PRk 21 4F
) DFEFEILFEREE L THEET D,

3. BREAESHEARAE O B $E M O i b iE—Processing Map—D ks EEREEE D 72 0 O EHEHE
BEISEE I TSR B ORI TEAN E LCiZ b & kv, FERiiiiib e & oMkt L L
TEHEERNT o AN TH L, MTIRE, MTEHE, NTOTAHAOMASDEICI Y, BRNT
RS — AT F D & 2BAIEHE T /L (Dynamic Material Model) \ZHE-D & | il ZARIIN T4:44
% 79" Processing Map OAEFICBIT D90 41T 9, ZAUT KD, S EHCRE SN D, AHEtESEE
HEM B O BB T4k D el b 0 E BABRAE N ATRE L 720 | FHEM BT R 2 b—3 a Ul 25
ALTz, A U AR—RA RREREATROSBMEINT. 7 o 2 Fi OB % HiEY,



24, WMEHEEEILFAZEERFT g | EEM (1996.5 ~)

(#8mA])
% 1R BB AR ER. F B, U B KFREDR R]FEE2 4]

[(FAEAE]
WP II RN E O KRFTIIME—, B T AL O BTN IR LA TWDS (Ref 1), /K
AIREME TR LR Y = A RBEFEE LT, 79 v 7 2B L0 2B 7Y =7 LMed

Wy D HAE S &2 B LU T2 72 >y THHE A YNpPdsAle s Te=5KIZZET D BERTH D = L =R A LIz
(Ref. 2 ), WSXIMENER EBIEEOIGFEZRTEWVWIMNROFEHREET A 7 MR -oT-, HE
BRIHLOIR 5 B OB R B I5 AR T M EE - LR LEEBEWE TR H-TEBY . Ly B
i S Hoo D BIFPED RO T . BIREX v v TR A > b — ROAGBRETH D Z & AR
ST, F7o, BEERNDPSbe LM ORISR, BRAMEE & 5l RS ShT& -
WERIBEMAR D R 7Y =7 JMEAW L 138720 . Z ONpSbolI5fE T 1NRTE LT-A ¥ 7 RBRRGE A
OB TH D Z LV LT (Ref 8 ), — 7. U,PdSisdifili B HLfk &b 2 FIV T el NIZ B W TSR
AEUREPE L E L, B2 FGETmAEIT L L& & PRIREE T 1RFMRIE L 72 %HEIE L
TSR & 2B R (B OZFCELEMRR) OENLH LR~ A T A= BBl Sh, A Y
VTG AERA TR AT ) N ROGEE R LTz, ZORER, UPdSisiE A B2 7T AHRRE IR EE LA
T CHAGEEEZR G, 2O AT RIFOKAE TR OEE THHLZ L AW LMNIT LT, Fix DFE
B 5L 13568 T RBEMEIRIC ﬂbf@@f@&w%%)ﬂ%@ﬁﬂ%%fﬁ Fio. ETRIEED
DAE 7T AL —ya SREBIZET 2R LA TE T, BEZRCeAu,Si sl OIERIZAII L,
DC « ACREALH, FEBL MEXHEF K OBSIEIORE LY . A HAEEE 28I L7, HiEA e
FEIRET o BRI E Ry, PR T RV X —E e EAn—F A F 3 v 7 ARREO KA LB
5@%7&/\7% 21X, RIALROMNTFER L VR 541, Re—entrant spin glassEEFEHLE L

. BHREWERT 225 0oNnie (Ref 4).,

mﬁ BEM CITERALS:, A2 B U 7 iR YRR W O 2RI & ek o i 1
B9 2 LA Rt e 2 HEE L7z, IRME D T 0 ZREL L T 2 BAKIFRETRKEDOHILY T U ER L.
BEZORERIT 120 5 b ACELTWD, U7 VEOiRT 75 = Rix O o5 VI i £ TOR{bIk
e R L., 2MOEREEDA A%t (UHUE UOUO2Y) %2 b0, ZD2HDA A xtfloE
FERZIL, FHEEA A HOBF R TH L - OEM b2 L F—MEL . £ OEFRZ OGS ITD
fﬁwo;@2@@4ﬁ/ﬁ%%@®ﬁ@ﬁmkbfﬂ%#hi\izw%—ﬁ¢;@ht%@ﬁ%

FC& 5, Fxld, VRy 7 A7 n—EHICE %Hﬂﬁ%ﬁém@”\ﬂﬁﬁf‘/@ﬁiﬁfﬁﬁﬁ%ﬁﬁ&if’ﬁ
%EH’CT%%LTb\é v T v BMIEYEL u%Uﬁfﬁ‘é FENL I & AR REYE R D 7 O FAE

kel - AL, TOBMKISAENLTND Z k%%&bt@dl} SRS 3BT R EE
mm%@ﬁﬁﬂggﬁ%%@fkb\%%ﬁm@7mtxmﬁ%kLf@%ﬁﬁ&g%ﬂmbtﬁﬁ
BV A 7 DT aw ADOREEZED TE -, ZOREICHESE, CERFAE R T 112 AT 272
Fege L LT TR AKFIHMO XY o 7 L L P BHEE S PEIC B9 2 5B g ) (CERk 1 9 8D
DAL 2 TARREE) IR E 7z, T OREIZESEMO X REOEE T OB 2D 5 L RIRFIC, #
BHE RO A2 EREIC S BREE R TOEBSME T 08 20720 OREMARORGT 2 ED TV 5,



COMFRIZEY, BITOE 2 — L v 7 ZIEFAERN 2 5 R TEEIEY O34 . IREEyTE o fE
\CHIEATRER T aE AN TE L LW ENTW5S, (Ref 5)

Ref 1 M)llfEf, WA, #AK, AR, KRR
BT R TY =0 KO LN BRRIEE L LT 2 F /A RSO HRH
HARJF T 71774258, 49 (2007) 755-761.

Ref 2 D. Aoki, Y. Haga, T. D. Matsuda, N. Tateiwa, S. Ikeda, Y. Homma, H. Sakai, Y. Shiokawa,
E. Yamamoto, A. Nakamura, R. Setta, Y. Onuki
Unconventional heavy-fermion superconductivity of a new transuranium compound
NpPdsAl:.
J. Phys. Soc. Jpn. 76 (2007) 63701.

Ref 3 Y. Homma, D. Aoki, Y. Haga, H. Sakai, S. Ikeda, E. Yamamoto, A. Nakamura, Y.
Shiokawa, Y. Onuki
Electrical and magnetic properties of an ising-type ferromagnet NpSbo.
J. Phys. Soc. Jpn. 76 (2007) 74715.

Ref 4 D.X. Li, T. Yamamura, S. Nimori, Y. Shiokawa
Re-entrant Spin-glass Behavior in CeAu2Si2
J. Alloys and Compounds, 451 (2008) 461.

Ref 5 |UFHIKE, AR, EREOMEE, B2, HIkd 77 F 7 A4 N Ok O RE Gk,
PCT/JP2009/055458, 2009 4= 3 H 19 A (2009).

(WFZEHE])

Y 7 ACEHOMERFFRIZBEI L CTid, Fex 70— 710 X 0 AL S 7z NpPdsAle OB RE ORI %
HUIZ, Frar s I CE 280 7 UMb EMOBRR A S B OHEET D, ZNE TITo TEER
P, BER, Bb, HBVR EOFPEIEICIN A, BETT 21 Am &R ZER L 237Np A AN
VT =N EEICRE D TETH D, MILWIREL, SRBEHIEL T 2 E TH - TS E&l/Y
PEWFIER 727 770 —F TR A TS FETH D, —7F7, RFTEEOE N Z Kk L7z NMAD 7 7 >~
IEEMDEIREAE L 7T ABRIZE T D078 2 FICHRIL S E, B LWEOREK &L, AN
JEZ) 70 EMIREAT T TOMIEN T2 D D, BB L2 Y 7 AL B OB RIZ B D0,
BLO, ERBREEZN R 2 Ff O RIRBE MR OB b SOITHEET D, IR RIEEWRREAE
7T AZEDABE DEINA A7 a2 372 & & ©I, BRI RO A B2 SR BB S 1T
LF YL UT D,



U7 EMICOWTIZEMERE L LT 7D VAliA A3t SN A AR . /ERIT2ZE
VB Z T E oty S ThE o 7o XL RN AR X 0 S IER T2 D K o 1c7e
o7z, 2O T VAN 5AEAFRLE Th Y A B IRBOSEARNL I LD HIHZRATEHY | FFAY -
BIEOREHC X 2 A UM AR Z RS L W5, AEHE O 7 VMR O Y 7 MM GE
JEME) RS IEMRIMEETRTZ EoMmEtE LT, AU Y7 MEE b z—m Ey A LD A
AN T =R KA BT DR A HED TN D, BB A 7 VBT T, BHEEA R D TR
T AT AFERAREE] TERIRSNWFEGREICH - T, BENAKICEA@HFE R 7 rERICLD
foll 2L 7 R (bt SRy K OFRBL L | BRI BT B IKBRK G COBRRFT L. TENALT 7 AR E
&I A B OB 21T 9,



25. FEimsaHTHRZTERRY EEEEEE e S EE  (2006.4 ~)

(B A]
iR SH SEEBIR. KO Ei#L(2007.12~) BhE kB FIA(2007.10~) ~EHEEE[1 8]
REFEBRE[4 4]

CSEADED|

AWFFE CIEEICHBE - PMEE (TEM) 2 HWTWE - MEIOMIR S S50 2 L1k,
R VR B L OBEEM B O RHERBLOFUR 2 ERE L. 2405 OMEIBASE & B8l m) D HEE S
HZEHRHEE LTS, fEFBHMEHT I W CIXReh T &4 & SRS EHZBLAL D R I DO HEE D i
% ERICHIZE 2 ED TR Y . —F, BEREMELE W ) 250 B I3 b, 8K, SREEIR, BrEM
Bl LR 7 AT 2 HERIT 21T > T\ 5, - ARBFEE CriER o UV BEMEIHIN 2 o
HOBAFEHRE LTRY, GlE FEMEDOEREIRD 5 b=kt NET T 7 ¢ —, &IN5 fiF
REFESH (FdZEY) . Bt (EHEEREY), (= M7 2 (Bh#EdEY) (R 2 WHERE 21T
ST 5,

TEM-EELSEIZHN T, 50eVEL T DLow-lossfEI Il & DS FRER LT T X b2 BT
LI ME RS D2, FEROT ) EIROEF - PRI FTREIC /2 D, Lav L, @V V2E/I5
fiRhe & B & B 22 FREE & R TR VX — S REEDN 1eVIRE L 5 5, 2Dz, BN
IR ARY RV EEET 5 72 O IZMEMESCRichardson-Lucyi% 2 EELS A2 7 k)L D4y fiRfg ) b~
T HRBENRINTE =, Fox L, Pb(Mgo.s9sNbos) 031233mol%DPbTiOs% [ L 72 PMN-PT#% %
(La,Sr)Co0sx (LSCO) /CeO2/YSZ ~ VU 7NNy 7 7 g% AV TSi(001) 7 = Eic~Trm B2 %y
YIVEE L E 230k & LT, Richardson-Lucyi%!lZ X AVEELS (i i EELS A X7 |k
V) Ot il FEERICKTL2ETFERE, HFFE~ORIZOWTHRF Lz, o7k
Low-loss A7 kL % Richardson-Lucy{%IZ X - TR ERE(L L72AE o & TMERGEL - HEWMEHUEL
DHEGEZRTE oo AE—7 O¥HIEA1.2eV)50.4eVEL FIZE TR L, @Ok alie Tdh -
2o TDOIH LAY ALE &Y PMN-PTH#E T/ SEIOD /N> R v v TH3K93.6eV & 722 D) | [FFAEL D
PMN-PTEHBEIZIBNW T Y 7Y 2 Y —72 EREROKFREEIZ LV IRE S NIZE L FEDOHETH -
oo 72, FBEEENOSROIESIREEEICOWT, @mOMREILICE » TR E N HIL SR
FRGERICEI LT L3R ERNE bz, FLAPWIEIC X 2% —FHEHAIC XL 0 RO 7ZPMNOkK
REFEJE & i d 5 2 & TO2p 3 Ry HNbAd(Ti3d) /N R~ 32 R HERS 73 Al 4 RE IR 0O S Rk
ERELTNDEEZEZBND, (Ref 1)

AR 208 R SRR AR D5t & L Tl S 2 L1 FePd )/ L 1 O & & | A RIZER
N EA IEAE & A $4 3 U 72 B RO B 25068 BB 1 WA BE(FED Titan 80-300, HUALKZ-ILi@a% ()2 &LV B2
L7z, IZEMIEIC KV BT 7 4 — B AN IERANLETE L 720 | KL O 78 53 IEME ALOSK
& DOFRFTE O RFELA S HVE R & U CHBRICEBIES 47, ThroughFocustg» & 75 B AL 72 I i A
FIZ L DMAHBIZEB N TS, PAEFeDIEEART v ¥ /L% i U7 AR R RIS A 2 5 Z L3 T
e, INHOBIEORRK, B2 OKIBNIEFELATH I L BT EITKALOnmLL T DR T



IZBWTHET 2 Z & KiBRSnmEL N ORI~ CIXBIR 72 RIS 23 E e U, R BLRIAS T 23k
SN TWD Z & (AR ER M S, B TEORBIIAHTH L3, T/ b ORI
HEIZRESEETLILDOLEE XN, THUOAHANEZR DN TEIT, BEE RGO B
~DIEH EORRDO— (@B EL DR 2R LT\ 5, X0 EEIZ S5 - BlEE RITER L A
ainizvy (Ref.2), 512, F /RO ZEMELE & 3R TTIFEA STEMZ W - kot hE7 7 7
A —ICE VB L, ZOBEMBEREROBEIZ OV THRET LT,

F72 Ti-V-AL RICE L TR w7 oA RO RIC X D572 iR L2831 2 STEM-EDS Tt /0TI
oz sznTEE, BB AT ACELTIE Zr-Cu-Al RIZHSW T, HAADF-STEM # %%,
STEM-EDS 7¢ & ONZ STEM-EELS Jt~ v B2 7 2 BRflE U 72 AT R 58— i Bl g2 2 37, IREEASTH
DI A R~ TR A ST, — 5, RIEEFBEMETEICBE L TiX, 80kV IR A R T A b
T 03nm UL FOGFENSEONTWAS Z EZER L, ZOTFEEZHWTAS &~ ARFBEERBE T Z —7
7 A MELTZREHZ B W TEn IR 2 BIE 5 Z &N TE 1,

Ref 1 Takanori Kiguchi, Naoki Wakiya, Kazuo Shinozaki, and Toyohiko J. Konno
Valence-EELS analysis of local electronic and optical properties of PMN-PT epitaxial film, Materials
Science and Engineering B, 161 (2009) 160-165

Ref 2 K. Sato, T. J. Konno, and Y. Hirotsu
Atomic structure imaging of L1y-type FePd nanoparticles by spherical aberration corrected
high-resolution transmission electron microscopy
J. Appl. Phys., 105 (2009), 034308_1-034308_5.

(#AZRETE]
REREFEMEZAVE-EAMHOBE - BBOAZR

HEXEMRAT & O BUED S I L X DINZERIEMERE 2 e RKIRII W T E T OB 587
Ty NV EFBT 70O FEEMNL L, ZOIIEEBMEEEL, SRR, By, gk S5
AT BHIIE T %, — 77, 80kV (Z X B AKINIE & 0 fR REFE T BEARBEIE 2 7 — AR o Wi a7
EF A=V OZFRTOMEHZEA L, fifi= > b7 A N CHRIGEZBILIZ 260 Y 7 Mk
WZxf L C—F b T %,

Fio, RN & WV OB DIXE O EEE W=7 — 2 BB 2TV, T4 R a— 3
VEERWET — 2 OB EITO L L bIT Wien2k 0 —FEEEIC L VEFHNARY ML
MRRE, fEen P OB A T DREST R EZIT O, o, BAIFONABFITIZ L DT/
FEIR D B A5 DO FFBNC LY 4T,

— 07 RN & W D BLE BIEEIT STEM FHREHEAIC K 5 =Rot b &7 T 7 4 —iEZ W T Y
DA, RIRNOREEZR E 2520235 & & b, STEM BItRE R s & V., SRR & Olinfr
DIYATE . M RMa% ZRTTNC A E T 5 Z L 2 A 5, S OICHAMO SR 2 BIERT 572 0ICH
h7e TEM BFREFEZ BV T 7 4 =T D 2 L alkA b,



26. SHEIFHEEM PSR BE 08 (2006.6 ~)

(B A]
iR HEMA BB EBEAE. RBFE KRERETR - ARFAHARE2S

(HAZAR]

L—WFHR T T X~ Z IR & 9 2860k, 3UBHER i 0O B S R B Rk & Ze Ak o
B Z ZOLAHTTE D720 LEMHICIBIE S EH TE 200ME S L THIRF STV D, 8T,
EIBA T T v TR M OEERBEICE L T BRSO TRFEN > KEIEH IS TnbH T
. ZOFHOREEEKY | FMEEICLD2EROFADFEZ M LS80 S HICEMS
NHRETH D, BBEMOSBIOT-ODIRIEL LT, TOFEMEHKT 5 TEBRCREIT
SEHHTHD, AIET N—TTlE, A A—T53E88E C C DR ER D DHERL S 5 2255
WS P EIEE 2 EAN LT, L—VHRT T X~ ORI E ROV TORFE1T> TE 72,
TR DFEIA A — TV ERFEMIIENTT D 2 LI LD BIRRALSCERIE R DU TR AT
R C& DM AESTz, (Ref. 1)

F7o, FEROME FIEZ OV ARE S 0 —{E T 7 X~ ONEBUSHE OfEHTc b A L,
[FNEIIR & H M D ILRS MG B D T2 FM R E ORI ICIRIA S STV S HETH D
B, EZORKAA—VERET D ZEICLD | ERDRRELZ D 2 FERR T2 LMD L
INTET, (Ref. 2

Fo. T u— BT T X~ N OB T T2 RERMIE L LT T OMEREICE S A
23y BRFE D BRR A X MR RIEIC X 23R - S ATED DIRGET 2B 1T 572, Z O
D X B RIEN, 70— BT T A~ ST EB 1T DR E FMOTHENMA A= 75t L
i CTHZ MR AT 2 2 L2 WE L, (Ref. 3)

KT T )V — T TIEBRMBILINT b | BB ARAE 2 EIRIRVFEMIZ DUV TOSHT -
FENTICBE 9~ D BFEICHL D LA TV D, ZDO— DI X BROBEL - KA HIR 2RI L Kh E=RE 1
Mot ST, LS AEIT IC BT 23 5, Z ORI L v | IKFEREREEED
RWBMRERHEN 7 T A Z —RRy U — 7 HEEOREGIEIC L D2 Z 2B LI L, 2, 7
JBE/ FAR i OBMRERFVEIT 3 U, & O S AR AR D TRWEELZ 5.2 5 2 &2 me L7z,
(Ref. 9

o, ARMEIORBEICKRE B E 52 R EWHEICE L CEICXBAB T HIEICLD
AT 24TV, BER TR BT # v Rl OB LW AERIEMLIEIC DWW THRE LT, (Ref. )

Ref1 C. Kitaoka, K. Wagatsuma: Optimum observation conditions of emission spectra from laser
induced plasmas evaluated by using a two-dimensionally imaging spectrograph, Anal. Sci., 24 (2008)
785-789.



Ref. 2 Y. Zenitani, K. Wagatsuma: Spatially-resolved observation of glow discharge plasma for atomic
emission spectrometry, Anal. Sci., 24 (2008) 555-557.

Ref. 3 S. Suzuki, S. Sato and K. Kakita: Analysis of SiO2 Films on Si substrate by GD-OES depth
profiling and GIXR measurements, J. Surf. Anal. 14 (2008), 416-419.

Ref 4 S. Sato, T. Okamura and J. Ye: Analysis of thermal parameters and factors acting on thermal
conduction of low-k films, Surf. Interface Anal. 40 (2008), 1362-1366.

Ref. 5 N. Ohtsu, C. Abe, T. Ashino, S. Semboshi, K. Wagatsuma: Calcium-hydroxide slurry processing
for bioactive calcium-titanate coating on titanium, Surf. Coat. Tech., 202 (2008) 5110-5115.

(HAZEHE]

7T R FENINTIED T T X~ iR O FPEm EO e 5 & & HEET 5, FRlc, TEST
SYEFICRV TR, BRERLE., EIRY YA 71, Ailie)E o & ERFAEINEIcHFETE 5, A
YA b SFH T A RS K Z R FEDE E > TV D, REFFE 7 N — 7 IR LA T
B L—YFRT T AR/ 0 — BT T AL DL 5 oW &7 5 20 A AREREN T
b5, ZOHNEIZEALTIX, BRSNS % OREFIIIEHEET & b L 758 2179,

F7-. EMBERICERT 2O EROBRE VI BLEND . XBEREBEEFH L-840M
RN I B 7= I HL D e, VA BIAAIC T2 XBREEL T 7 7 7 A V&I ffT 95 2 & T,
BENITTER SN DI Y., B8 X OGSk OMESE K2 T2 Z LN FREL 25, 2B D

WSS 2 D8 E | XIRONTEORBBEZTE L, EREOICE X H3+ 2 & S
DE—T >y Nl d,

=1

R

e



21.  F/ EREEMHFHEMARRMA  wEzR RE R (2003.4 ~)

¢:3p3=D

HTHERHMAKE (FEHR) : KB #X

FHFREMFIZE (FEAZR) - &K F—. #34 Fbk. 28 T8/ FHARBMKE . & B LT
RiiER [24]

CEATED|
AREMFFEFC BN T, [ A% T V—] ORESLIZIN- T,

(1) Fe Zlhd &4 HilisEOBREME 2N Db DAEA,

(2) TNBHITE EN DA CFE O EE R(100ng/g « $72HH 0.1ppm LL ),

(3) HEmMEAL L= BORMEMINIC L - T, GRAKROME, GE&ITEOME. Ntk

72 E ORI L OFBLT H2BIR D A ) =X LfifH

72 ENTOUNT, ETI 22 SRR ST A HEE L7z

TOERERE LT

(1) EEiEl

HRBEZERTa—/)L R7 — TR L T 10kg OBEME Fe A > 2y FEFER L, £72, ()
TH|ZRT Fe P ORI TR O EEREEZFH LT, Fe 1o 64 THRICHOWTER LR, T0
Fe OFIEEIE 99. 9996 % LA I, HEE 99. 9998% LA s L 8mME Th D Z LDVyinoTe, 7o, D
X572 6N (99.9999%) R EFE Felokg DIERLIHA THIO T TH 5,

(2) Ff o A

AFFEEBFIELNEDO [ 7 A X AVHIFT a7 N | D538 WG IS, MR EA M TSR O E By BT
DFESLD T2 ODIIEAZAER B 2 4R L. F 7o, mkRe ICP H &I L 7R UBM AL PR TE 2 2L [F] TR
NLTz, ZOFER, Fe PUITEEND LB O MR T4HD H B 62 r (Ag, Al, As, Au, B,
Ba, Be, Bi, C, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, Eu, Ga, Gd, Ge, H, Hf, Ho, In, Ir, La, Li,
Lu, Mg, Mn, Mo, Nb, Nd, Ni, P, Pb, Pd, Pr, Pt, Rb, Rh, S, Sb, Sc, Se, Si, Sm, Sn, Sr, Ta, Tb,
Te, Tm, Ti, V, W, Y, Tb, Zn ,Zr)IZD\ T, E& FHR 100ng/g LT & v O M E i 2 e r 4
LT EMWTE,

(3) HpiAiEE

iR 8 I B 2 RERRBAE AR, 1] 213, O D @bl e D M2 T 268 | . @ &l Fe-Cr
RBEEDOREHICLE S #EEE ), @ THEEMELRICKIT D KFBORE | 7o EOWFFRIC OV THEEL -,
Z DFEMERFIEIC & o TR L7 TR 72 B R 2 9 5 B 8| 2 12, NEDO [/ 2 Z v
7wy =2 b 2B HFEAICET 2 MO A R Lz, 26 OFERRIE. TREME~R
— A AL VERREE T B ARG R PR AR IRV T ST,

[#FZEEHE )
LRI T OHEBICHOWTET 5 FETW S,



(1) #EmniEf

AT T E i E . Fe 72 EOME IR 72 & I ERITIN T, AKFERGERC & i 7 07 55 T Al RS B
BMEZED TEamiEeE ] ORIEICHIRT 5, £/ REBESME SR OERIZET 2 AHTTE
EHEET D,

(2) i e &

PRYE L C& 7AiMt D 100ng/g(0.1ppm) AT & 0 5 MRffs i E s 200 LT, Bx @il
L7z Fe, Fe-Cr &/ L OMmME SR ICE £ DM EAMY TR O EEICHET 5,

(3) HivEARI

B EE 28 OIS & > THRAT D RBAROMEE ZHA LML, ZOHZORZ 5 A0 =R L
DIFFAREZATO, HILWRET [T/ AX TV —] OFEKEND,

Ref 1

Ref. 2

Ref 3

Ref 4

S. Takemoto H. Nitta Y. Iijima Y. Yamazaki
Diffusion of tungsten in a-iron
Philosophical Magazine, Volume 87, Issue 11 (2007) ,1619 — 1629

A.Inoue, H.Nitta, Y.Iijima
Grain boundary self-diffusion in high purity iron
Acta Materialia,Vol.55,Issue 17 (2007) ,5910-5916

Toshimitsu Tetsui
Development of a Second Generation TiAl Turbocharger
Material Science Forum,561—565 (2007),379—382

Abu Suilik SB, K.Takeshita, H.Kitagawa, T.Tetsui, K.Hasezaki

Preparation and high temperature oxidation behavior of refractory disilicide for gamma
—TiAl intermetallics compound

Intermetallics,15 (2007),1084—1090



28. EFIFILF—HHHEZEERAE L 2—
v —F - % GF) mE &5

(#BRA]

TUA—R-BIR(R) - WE BB OEBRME 23 XT #ACBF RH BB EL B2 ML &
RITEE SR Fi. L EEER B FHER BN EOEBERA - XEF S, Fk &
gfimER 1 Al MEXEHERS D 2] ARAXESE 2R FHHERD 4]

EBRTUI7HARRRE - ZER) EBRFER RITBE Ol RRRifTHEED 4]

(BFFERR]

REEFEIE T3 EPIME— O KRBT RIS . VPR RN T8 (A 3 008, k2
o) B0 ik & LT, St R R 3 2 RIS AN DD L MEHIFSE D 72 60 O S I 1
BEAb. 2. 7 7 HEXEMRATIC X 2 IS S IREEHENT I8, 3. 7 2 F / A RouRBIEOMEMIIZE, Z FEE L
L THFZEICIR D LA TE TV D,

JRFIEFRI A @ AL TR, RGBT OERR R v BT — 7 (a2 BB, BROMNHLA & Rk
T, L —E R IBFSERT (SCK/CEN) & OBFZEH; /) 5HE (MICADO FHE) Z#EsH Tk v, 3 TIT BR2
DR A TG D L7z MICADO-T & MICADO- I FE T O AKIFERBE T 38 L OV KIR TO RS 3T L,
BUE, £ D O %R & MICADO-TIFFHE A HETTH Th 5, [ENREFIFIZ-DWTIE JMTR O, JOYO
DIFNHE~DWH )2 LT, AP HEEZ~OEFZED TN D,

T EERATICR W T, AP I W TEHEREE ZH S | milaag (X7 A7 %) R
FERIZOWTHEBRE 2D >, ARG 2 205 L7z, @ilaeBIiconTid, 9 TIKH
FE U TR W-TIC BERE A % . @BEAT - 77 A~ RIEBREE T T T 256 ORE DO FERIZEY
KA, EIBEMEOTE I 0 BRI W-TIC BERS 0 @b 220 L7 (Ref. 1), #1&4(Cu-Cr-Zr)ic
DONTIE, B FICR1T DA M DL E G Z 3 RTT b AT — I KD 5L L7Z(Ref. 2),
W72 ) A Cr TH Y | R TH RS T AT Y~ B Y v 7 ZARAENC Zr & Ao
FENDRDBITENEREND Z LWL LTz,

BJEARFA T ORFIZ, FRFFOFTERO B PEFEoEM & L Tl< 2 & X0 Frio 22 wRetk
ZHoTHEREMAMELE L TER STV D, USRS TRF U AT LERRFE 3] OFIRERE
& U TR TR % 72D DK SEL H PEF- A O BHFE & Rk 18 42 & 0 B4R L FERK 20 4R
FECHRET Lo ARBFFEDRRRITE IS WEANBISE TH 5 LaHli S v/ (Ref. 3), ZORRZ B L 12,
B\ 3R DRI OHFEZ Gl L T D,

T2 F A RuABEOM B T R O — R & L T2ENER v U — 27 Bz i
W, BRT 7 F /A Ry NIV—V OFEFRERE L Z—ICRE LTz, ARy MU =272 VIO
WHFERIR . B 2 & 0 ABRRICHE OO T 7o ERBA S S 5 XN D & O L HIFF L T D, SRk 20 £4REEIT



EINOWFSEE 54 4 %48 J-ACTINET2008 2 HAL KRR/ ECHME L, £, A ¥—Tlxn
FCORRBEEZIEIC BIEHERTY =T LB PLE T I ZED TWEN, 5B T A 7 A,
T =T M HHFE R AT 5F B R VE~ DRI WERE A H T,

—Ji. T 7 F ) A RuBRSREERN 2B G b EERESG TH Y | RO R4 & LT
FEHHET e m U E G R A R CThH D, T OB OBEL (727 F 7 A4 REg{bw)
D IEMEVERFFE % B AJE T R FE B RS & LR T L T D, AR 20 AR I8 — JRE GRS R
AN T 4 ) RN E b &I Pu0,~Pu,0, OIRBER] % SEA L 7=,

Rk 20 FEFERVEIR T DM B E OE R 2 SR Yet > # — TR L7z, 6B IS =245 EIE, 4
EORENPOETRRERFAE2 44 (BEEIL, KF14zale) BDEMLEL, 7B, ZOHF
(. BEFPEEE O TP 2 OFEERFAOAMBER T 077 L) O—&RE LTESNI,

Ref. 1 H. Kurishita, S. Matuso, H. Arakawa, H. Hirai, J. Linke, M. Kawai, N. Yoshida
Development of nanostructured W and Mo materials
Advanced Materials Research 59 (2009) 18-30.

Ref. 2 M. Hatakeyama, T. Toyama, Y. Nagai, M. Hasegawa, M. Eldrup and B.N. Singh
Nanostructural evolution of Cr-rich precipitates in a Cu-Cr-Zr alloy during heat
treatment studied by 3dimensitonal atom probe
Mater. Trans. 49 (2008) 518-521.

Ref 3 K. Konashi et al.,, ‘Study on an innovative Fast Reactor utilizing Hydride Neutron
Absorber’, Proc. of International Congress on Advances in Nuclear Power Plants
(ICAPP2008), June.8-12, 2008, Anaheim, USA.

(AR EHE]

JRFIFRIAICBO TR, JRTFEEE R Y U —27 O L 2 O F TORBN 22 5B N EE L 7p
%o ZOHENG, EHERFIBBE(AEA)Z: & O EFEHER & ol A HUBIZ 81T 2L & TR
RIZEETHY ., ZNETIEIEHE ., BINORR TH 5 ~vF —[E 51 J1AFZEHT(SCKICEN) & DB
S N EHEET D, ZOR T, JRTFEEERA, BEZRBROGELE BT,

T HEERATIC B W TR, R LUV ONLE SRR A RO 3IRTT h AT e —T | B IS,
FE T IRMETELET 2 VT A TR TRIE RS (RPV) SO LR A~ 2, &
2. RS T ORXKKEe., WEIEFOILMOMIE, KON, N7 & DT/ (kS -
WaIT5, Fo. T<HEERARIEICERE L7z TR - BIEEME 212600 b b TSR IENE 2 7R
TR W-TICJ] IZ2WTC, DA —LT v 7 %X 5 LI, EARNREEOFMEITY, £,
NIV LRI BRI T ANZDONT, BIEFEE, A4 TOHRYEF SR & 2 Ot RGHE - 1]
$Eh R ORI A FE i % .



IKFA LT RIS OBIZENFFEIT, SCERH A O TRF- ) AT LFZERIE 3526 ) OTRINGRE &
LC3EMDMIREERK T Lic, ZORRZ b LIZEMMEDTZDDRRZAT O,

T F A RIBBEEOMEMIZEE L TiL, 5f EFRUMEOBEMOT-DIIR TV =g 5 TRAY &
U b, TN =T LOLEHO BRI AT D, 0. EnEMETEFEORE (72 F ) A NEg
LR OF AR A FE D Z UM A2 R D 72 OIS B 7, FHEAER & B T & DR T —
X2 ORGE BT, ZO—RELT, HRTZ7F /A4 KXy NU—7 OFA T, 7V k=7 Afg(k
W ORI FEBR & H AR - )R JEBR RS & 1 1 L Tl 5,



29. ERASABEHAERLLS— vy —R - iR 0 Rk F

(#mEA]

tUA—R- BB R 83 KT BEOERRRF M. AN KB HBL BEE. S8 F3x

Bh# 1Ll E—(~2008.9.30). Z#&E 3K, UK BEE. AOXLFT OF 4>

BfiE : KAR B.EE S8 #HL KL FE E—N.BR 2.5 BF BHA —4%
BEAEMBE & AR

EELR B/ BAHEMRKEN ] EFEEEMEER R LEARXIBE4 8]/ HiiHiEE6 4]
SEBBEER4 B RFEREN &1/ HAFRE6 B] KENAH

B2 (3R) g —HE )R BE.HE M. 53 03k, FH B.SH ZE.KK —H.FE RE.&ZULU M
E.H% E—(2009.3.1~) &% () X E—(~2009.2.28), FEE EE. 1L E—(2008.10.1~)

CTEAZED

1. BHZEMFZEER © 2 7 voERkiAEES G BT 72

B LWHERE R E 2 FF OB 1 7 AR EH e EORFSE - BR%E, B RO 6 OERIFEEZITV. Tl

RGSRAS TS H5E S =y

(1) Fe VT &RH T AOBEMIIME OB %2k, KERBWEREEZMN 5352 LITlEL
7= (Ref. 1), Tk, Fe 7T AB4E~D Cu IRINIA 7 AREEZBAF I TSEDH E IR T
72, Fe-Si-B-P&JEA T A2 0.1%D Cu Z¥RMT 2D Z & T, HRR 2. 5mm DA T A M % 1E
RIATHE A2\ T ATERRAER L OV 3. 36Pa D L < MWEMHBRE 2K T &85 2 &7 < 4%DK
X RMMEETCRE A REL L=, F7-. Fe-Si-B-P-Cu /N2 &J& W T A% BAF 7 BEW AR D I2 732
O PEACERBE R E B IR L TR Y S BICEMARSBIILEEZ T £V T L RORKPRIEDN W]
BETHDLI END, RO Fe NNV I ERBTT AL LMEIa X NI TEMERDZ &
NTR S, ZHEREEMEE L TR ~OISHN SRS,

(2) =B RIRE U B & AL T2 BRI SURF I & 3R L 728 LWy Fe R/ RSB 2 BAFE L7 (Ref:
24, ARHFFETIL, Fe T/ FERMEIOBIRICE W THRERMA & SN TE IERMES B THE S
BERVICHED LT, 80%Fe LA LD & Fe JEEEMAL TF / MAkILICHE) L7z, Fe-Si-B-P-Cu
J FEsn A A ORRIRRE L1349 1. 9T Th Y . ERAL S TV A BUTORRNET 7 #SAE o fa
ﬁwﬁ%ﬁ#1%1ﬂf@é*&%ﬁiék FERWICEmWMEEET S, o, EAEKEETO
1.5, LTTICEITDEBIL, RS TV D I @k BB 0K AR | BV 7o SR E &
LT D, IR M RIS X 2 IRER O 59, B 15 & LT HMmO CTHE 2R
Thb,

Ref 1 A. Makino, X. Li, K. Yubuta, C.T. Chang, T. Kubota and A. Inoue
The effect of Cu on the plasticity of Fe-Si-B-P-based bulk metallic glass
Scripta Materialia, 60 (2008) 277-280.



Ref. 2 A. Makino, H. Men, T. Kubota, K. Yubuta and A. Inoue

New Fe-metalloids based nanocrystalline alloys with high Bs of 1.9T and excellent
magnetic softness
Journal of Applied Physics, 105 (2009) 07A308.

Ref. 3 A. Makino, H. Men, K. Yubuta and A. Inoue

Soft magnetic FeSiBPCu heteroamorphous alloys with high Fe content
Journal of Applied Physics, 105 (2009) 013922.

Ref. 4 A. Makino, H. Men, T. Kubota, K. Yubuta and A. Inoue

2.

FeSiBPCu Nanocrystalline Soft Magnetic Alloys with High B of 1.9 Tesla Produced by Crystallizing
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it bz ®E Lz (Ref3 ).

—Ji, AL EL O3B T, BMERETEIC L 2 B8R - BHEEREA T MBI AR A 1= X A1
ONWTDOEREIT-T= (Ref4 ), HED 5B Pd,/y-Fe,03 ARSI HEC X DA 7 & N H
FIRMNARERfiE L LT, = hr_UPBUrOBTICEN THLZERH LN E T,
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Ref 1-1
W. Zhang, Q.S. Zhang and A. Inoue
Fabrication of Cu-Zr-Ag-Al glassy alloy samples with a diameter of 20 mm by water
quenching
J. Mater. Res., 23, (2008), 1452-1456.

Abstract

Cuss-ZrsAgsAls (x=42 to 50 at.%) alloys exhibited extremely high GFA, and full glassy alloy rods
with diameters above 12.0 mm were obtained. The best GFA was obtained for the CuseZrisAgsAls
alloy, and the glassy sample critical diameter achieved by injection copper mold casting and water
quenching without flux was over 20 mm. The unusual GFA of this alloy was attributed to the deep
eutectic composition, at which solidification occurs via homogeneous nucleation and limited

growth rate of the nuclei.

Ref 1-2
Wei Zhang, Fei Jia, Xingguo Zhang, Guogiang Xie, Hisamichi Kimura and Akihisa Inoue
Two-stage-like glass transition and the glass-forming ability of a soft magnetic Fe-based
glassy alloy
J. Appl. Phys., 105, (2009), 053518-1-4.



Abstract

The structure, thermal stability, and crystalline behavior of (Feo.sCo0.1)67.5NbsGds.5B2s glassy alloy,
which exhibits a two-stage-like glass transition phenomenon, were investigated using x-ray
diffraction, transmission electron microscopy, and differential scanning calorimetry. The
nanoscale metastable (Fe,Co)23Bs phase precipitated in the glassy matrix after annealing, while
the two-stage-like glass transition disappeared, indicating the two-stage-like glass transition
results from the overlap of the endothermic reaction for the glass transition with the exothermic
reaction for the formation of the (Fe,Co)2sBs phase in the supercooled liquid region. The
(Fe0.9C00.1)67.5NbsGds 5Bgs glassy alloy exhibits high glass-forming ability, enabling the formation of
glassy alloy rods with diameters exceeding 3.0 mm, rather high saturation magnetization of 0.91 T,
low coercive force of 2.5 A/m, and high fracture strength of 3870 MPa.

Ref 2-1
Mikio Fukuhara and Akihisa Inoue
Room temperature Coulomb oscillation of a proton dot in Ni-Nb-Zr-H Glassy alloys with
nanofarad capacitance
J. Appl. Phys., 105, (2009), 063715-1-5.

Abstract

A dc current-induced voltage oscillation was observed at room temperature in (NissNb24Zr40)90.1Ho.o
glassy alloy ribbons of about 1-mm width and 30- ~ m thickness and an electrode distance of 20
mm. The I-V characteristic provided evidence of the Coulomb staircase at ~300 K, suggesting the
existence of macroscopic proton dot tunneling along the Zr (Nb)-H-[1-H-Zr (Nb) atomic bond array,
where [ i1s the vacancy barrier among clusters. The frequency decreased remarkably with
increasing capacitance (C) and resistance (R) at room temperature. Thus the (NissNb2aZr0)90.1Ho.9

glassy alloy can be regarded as a dc/ac converting device with a large number of nF capacitance.

Ref. 2-2
M. Fukuhara, H. Abe, H. Nishikawa, T. Takemoto, G. Xie & A. Inoue
Amorphous/crystalline transition of copper at room temperature
Chem. Phys. Lett., 469, (2009), 289-292.

Abstract

When a glassy alloy Cuso.6Zr20.4T110.0 ribbon was immersed in weak acid HF solution at room
temperature, selective complete leaching out of the Zr and Ti elements occurred, resulting in the
formation of a self-organized crystalline copper ribbon with grain size of 32 nm, by accelerated
self-diffusion of Cu. Since the glassy alloy is formed by spd hybridization bonding, based on a
combination of valence electrons (Eg) that exceeds the electrons (Ec) predicted by crystalline
metallic bond theory, disappearance of its extra valence electrons, i.e., AE (Eg - Ec = 0.24 eV) for

copper, due to leach-out of the Zr and Ti elements, facilitates on crystallization of the copper



agglomerate.

Ref. 3-1
S.L. Zhu, X.M. Wang, A. Inoue
Glass-forming ability and mechanical properties of Ti-based bulk glassy alloys with large
diameters of up to 1 cm
Intermetallics, 16, (2008), 1031-1035.

Abstract

Ti-Zr-Cu-Pd-Sn bulk glass alloys have been synthesized by copper mold casting. The thermal
properties. glass-forming ability (GFA) and mechanical properties were examined by differential
scanning calorimetry (DSC). differential thermal analysis (DTA). X-ray diffractometry (XRD) and
compression test. The series of bulk glassy alloys is expected to be used as biomedical materials
because of the absence of toxic elements such as Ni. Al and Be. The 10mm rods with full glassy
structure an be obtaind for the Tis0Zr10CussPd14Sn2 and TisoZr10CusePd14Sns alloys by copper mold
casting. The TisZri0Cuse-xPd14Snx(x=0,2,4,6) glassy alloys have a large supercooled liquid region
of over 50K. The TiswZri0CussPd14Sn2 bulk glassy alloy exhibits good plasticity of 3.5% during
compressive applied load at Ambient temperature in conjunction with distinct yield strain of 2.2%
and high fracture strength of about 2050MPa

Ref. 3-2
F.X. Qin, X.M. Wang, G.Q. Xie, A. Inoue
Distinct plastic strain of Ni-free Ti-Zr-Cu-Pd -Nb bulk metallic glasses with potential for
biomedical applications
Intermetallic, 16, (2008), 1026-1030.

Abstract

(Tis0Zr10CussPdis)100xNbx(x=1, 3, 5 at%) bulk metallic glasses containing nano-particles exhibited
ultrahigh strength and distinct plastic strain. The yield strength exceeding 2050MPa, young’s
modulus of about 80 GPa and the plastic strain of over 6.5% were obtained for 1% and
3%Nb-added alloys due to the suppression of the propagation of shear bands by nano-particles in
situ formed in the glassy matrix. The developed Ni-free Ti-based bulk metallic glasses with low
Young’s modulus and good mechanical properties are promising candidates for application as

artificial dental root materials and other biomaterials

Ref 4-1
Dmitri V. Louzguine-Luzgin, Kostas Georgarakis, Alain R. Yavari, Gavin Vaughan,
Guogiang Xie, Akihisa Inoue
Effect of Ag addition on local structure of Cu—Zr glassy alloy
J. Mater. Res., 24, (2009), 274-278.



Abstract

The effect of Ag substituting Cu on the structural features of the CussZrss, CussZrasAgio, and
CussZrsisAgeo glassy alloys was studied using the real-space pair distribution and radial
distribution functions. The experimental x-ray diffraction data obtained in a synchrotron beam
were used to derive pair and radial distribution functions through Fourier transformation
processing. These results suggest that a certain degree of medium-range order in this alloy is
maintained up to about 2.5 nm distance. It is suggested that the addition of Ag causes formation of
a more homogeneous local atomic structure compared with that of a binary Cu—Zr alloy, which

could be considered as a reason for the improved glass-forming ability of this alloy.

Ref. 4-2
D. V. Louzguine-Luzgin, A. Vinogradov, A. R. Yavari, S. Li, G. Xie, A. Inoue
On the deformation and fracture behaviour of a Zr-based glassy alloy
Philosophical Magazine, 88, (2008), 2979-2987.

Abstract

The deformation behaviour of ZrsoCuisNiisAlio glassy alloy was found to exhibit cleavage-like
fracture relief paired with typical vein patterns. The mirror-like cleavage area fraction is found to
be comparable with that of vein areas. These two types of patterns alternate on the fracture
surface in a direction normal to shear deformation. The structure of the studied alloy was
characterised by X-ray diffractometry and scanning and transmission electron microscopy. A small
volume fraction of crystals in the form of eutectic colonies were found here and there in the
specimen. No distinct difference in the glassy structure of the cleavage-like fracture areas and the
areas corresponding to vein patterns was found within the resolution of experimental techniques

employed.

Ref. 5-1
Takahiro Okuno, Asahi Kawashima, Hiroaki Kurishita, Wei Zhang, Hisamichi Kimura and
Akihisa Inoue
Influences of Temperature and Strain Rate on Mechanical Behavior of a CussZrisAlsAgs
Bulk Glassy Alloy
Materials Transactions, 49, (2008), 513-517.

Abstract

Since the invention of bulk glassy alloys, a number of studies have been performed at
ambient temperatures or above. However, little is known about mechanical properties of
bulk glassy alloys at cryogenic temperatures. In this study, we investigated the effects of
temperature and strain rate on the mechanical properties of a CussZrasAlsAgs bulk glassy
alloy fabricated by high pressure die casting methods. Compression tests were performed for

the CuasZrasAlsAgs bulk glassy alloy rods with a diameter of 3 mm at temperatures of 298,



223, 173 and 77 K and at strain rates from 5 x 105 to 5 x 103 s1. It is found that the
maximum compressive stress and plastic strain to failure increase monotonically with
decreasing testing temperature. Multiple shear bands are observed on the side surface of
the specimen deformed plastically at cryogenic temperatures. The maximum compressive
stress and plastic strain are almost independent of strain rate. The reason for the changes
in the maximum compressive stress and plastic strain with temperature and strain rate is

discussed.

Ref. 5-2
P. Sharma, H. Kimura and A. Inoue
Magnetic behavior of co-sputtered FeZr amorphous thin films exhibiting perpendicular
magnetic anisotropy
Physical Review B, 78, (2008), 134414.

Abstract

Excellent mechanical properties of amorphous/glassy metals along with the capability to
fabricate sub -50 nm patterns promise their application as a futuristic material for production
of various nano/micro-electromechanical systems. In addition to their applications, these
materials pose a lot of challenges in understanding their fundamental properties because of
their random structure and involvement of three or more different kinds of atoms. The
amorphous FeZr system which is reported to exhibit superconductivity, ferromagnetism, spin
glass and antiferromagnetism is an ideal system to understand. The controversial magnetic
properties of this system are still a subject of debate. In the present paper we revisited FeZr
system and studied their detailed magnetic properties in the temperature range of 5 to 330K.
FexZrioox (x = 63, 68, 76, 86, 92 and 93 atomic %) thin films were deposited on silicon (700)
substrate by a co-sputtering technique. The Curie temperature (73) is shown to increase
almost linearly with an increase in Fe concentration, but it decreases rapidly for the Fe rich
films. The films with x up to ~ 86 at.% have a strange shape of the hysteresis loop and are
shown to exhibit perpendicular magnetic anisotropy with a stripe domain structure.
Hysteresis loop shapes are correlated with the magnetic structure of the films, and provide an
easy understanding of magnetic properties. It has been shown that the Fe rich films are
composed of antiferromagnetic Fe clusters which are embedded in the ferromagnetic

amorphous FeZr.
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Ref 1

Synthesis of ferromagnetic Fe-based bulk glassy alloys in the Fe—Si—-B—P—-C system
Journal of Alloys and Compounds, 473 (2009), 368-372
Chuntao Chang, Takeshi Kubota, Akihiro Makino and Akihisa Inoue
Institute for Materials Research, Tohoku University, Sendai 980-8577, Japan

Abstract

Multi-component Fe7sP5(BxSi,C)1o glassy alloyswere fount to exhibit a distinct glass transition,

followed by a supercooled liquid region before crystallization in a rather wide composition range.




The largest value of the supercooled liquid region defined by the difference between the glass
transition temperature (7y) and crystallization temperature (7%, [17x (=7x -7y was 54K for
Fer6P5(Si0.3Bo.5Co.2)19. Furthermore, the crystallization of the glassy alloy occurs through a single
exothermic reaction, which means simultaneous precipitation of several kinds of crystallites
leading to higher glassy forming ability (GFA) due to the necessity of the atomic rearrangement on
a long range scale. By copper mold casting, bulk glassy alloy rods with diameters up to 3mm were
produced. The representative FersP5(SiosBosCoz2)19 alloy exhibits rather high saturation
magnetization of 1.44 T with good soft-magnetic properties, i.e., low coercive force of 1.2 A/m, and
high effective permeability of 17,600 at 1 kHz under a field of 1 A/m. The bulk glassy alloy also
possesses superhigh fracture strength of 3700MPa and Young’s modulus of 185GPa. This new
ferromagnetic bulk glassy alloy simultaneously exhibiting high GFA, rather high saturation
magnetization, excellent soft-magnetic properties and superhigh fracture strength is promising for

future applications as not only functional but also structural material.

Ref 2
The effect of Cu on the plasticity of Fe—Si—B—P-based bulk metallic glass
Scripta Materialia, 60 (2009), 277-280

Akihiro Makino, Xue Li, Kunio Yubuta, Chuntao Chang, Takeshi Kubota and Akihisa Inoue

Institute for Materials Research, Tohoku University, Katahira 2-1-1, Aoba-Ku, Sendai
980-8577, Japan

Abstract

A (Feo.76510.096Bo.084P0.06)99.90Cu0.1 bulk metallic glass exhibits strength of 3.3 GPa and a large plastic
deformation of about 3.1% in compression. A well-developed vein pattern on the fracture surface
and easily distinguishable highly dense multiple shear bands on the side surface of the rod
specimen near the fracture surface were observed. The unusual deformation behavior could be due

to the existence of a large number of a-Fe nanocrystals (less than 10 nm) embedded in a glassy

matrix.

Ref 3
2 EEE Ni-Nb-Ta-Zr-Co 7E/NT 7 AE40OKFFB ML A ¥ 7 — N KKKUEIZ L 5K5E
B~ D

#EF 57 (2008), 1031-1035
HHHE— D, KRFAGE D, HEBAD, FRE—/82, EHoK?, LEmRz Y
D HAE R B BHIFSERT T 980-8577 filie i & HEX A
2 fEHEAEEN LXMW T607-8305 HUARMT LI X PHEF (L o F T
9 I BRETEE T501-1193 I i
Abstract
The NiswoNbzoTasZrs0Cos amorphous alloy membranes were prepared by a single-roller

melt-spinning technique. The crystallization temperature of the alloy is 825 K in an Ar



atmosphere. Hydrogen permeability of the alloy was measured at the temperature of 573-673 K.
As a result, it was found that the initial permeability measured at 673K was higher than 1x108
mol'm-s1-Pa2 and that the permeability significantly degraded during the measurement.
However, the lower the measurement temperature was, the smaller the degradation of
permeability became. The permeability of the alloy measured at 573 K was kept constant at 5x109
mol'm-s1-Pa2 during the measurement. Then the hydrogen production by methanol steam
reforming was conducted by using the amorphous alloy membrane. As a result, pure hydrogen was
extracted by the amorphous alloy membrane from a reformed gas consisting of Hz, N2, COz and CO
and its separation property did not degrade during the experiment for 6 h. Moreover, it was found
that the amount of hydrogen flux depended on the flow rate of Ar sweep gas introduced into the
lower-side chamber of the reactor. From this observation, the hydrogen permeability of the
membrane during the methanol steam reforming was roughly estimated. The estimated
permeability during the reforming is about 3.4x10° mol'm1-s1-Pa’12, The value is smaller than
that obtained from the permeation measurement with pure Hz, which may come from pressure
loss caused by the boundary film layer on the membrane surface and from surface contamination
such as CO adsorption. The potential of amorphous alloy membranes for hydrogen production has

been successfully demonstrated.

Ref. 4

Development of the Ni-based Metallic Glassy Bipolar Plates for Proton Exchange

Membrane Fuel Cell (PEMFC),

Journal of Physics: Conference Series, 144 (2009), 012001

Shin-ichi Yamaura, Masanori Yokoyama, Hisamichi Kimura and Akihisa Inoue

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

980-8577, Japan
Abstract
Alloy optimization in the Niso-xCriP16Bs (x=9-30 at%) alloy system was conducted in order to
achieve low Tg, Tx and a large ATx. From this study, the NissCri5P16B4 glassy alloy was found to be
the optimal alloy. The static and potentiodynamic corrosion behaviours of this alloy were
measured. As a result of polarization measurements, it was found that the current density of the
non-polished glassy alloy sample was smaller than that of a SUS316L sample. By contrast, the
current density of the surface-polished glassy sample was slightly larger than that of the SUS316L
sample in the voltage range of 0.3-0.8 V. A bipolar plate was successfully produced by hot-pressing
the glassy alloy sheet in a supercooled liquid state. The I-V characteristics of a single cell with the

glassy bipolar plates were measured.

Ref. 5
Potential applications of amorphous/metallic glassy alloys as hydrogen-permeable
membranes for hydrogen production and bipolar plates for PEFC
International Journal of Nuclear Hydrogen Production and Applications, 2 (2009), 69-77



Shin-ichi Yamaura, Masanori Yokoyama, Hisamichi Kimura and Akihisa Inoue

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

980-8577, Japan
Abstract
The potential of amorphous / metallic glassy alloys as hydrogen permeable membrane for
hydrogen production and as bipolar plate for Polymer Electrolyte Fuel Cell (PEFC) was
investigated in this paper. Firstly, the hydrogen permeation of the melt-spun (Nio.sNbo.«)70Zrso-yTay
(y=5, 10, 15 and 20) alloys was measured. As the result, it was found that the hydrogen
permeability of the alloys decreased with decreasing Zr content. However, degradation during
permeation test of the alloy with 10at%Ta is smaller than that with 5at%Ta. Therefore, it can be
concluded that Ta addition stabilizes the permeation behavior preventing significant degradation
during time despite that Ta addition does not affect hydrogen permeability of the alloys. Secondly,
the NiesCrisP16B4 metallic glassy alloy was produced by melt-spinning in air. The bipolar-plate
was successfully produced by hot-pressing with dies in a supercooled liquid state. It was shown

that this alloy could be a good candidate for a bipolar plate material for PEFC.
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Ref 1 Chuntao Chang, Takeshi Kubota, Akihiro Makino and Akihisa Inoue
Synthesis of ferromagnetic Fe-based bulk glassy alloys in the Fe—Si—-B—P—C system
Journal of Alloys and Compounds, 473 (2009), 368-372.

Ref. 2 Akihiro Makino, Xue Li, Kunio Yubuta, Chuntao Chang, Takeshi Kubota

and Akihisa Inoue
The effect of Cu on the plasticity of Fe—Si—B—P-based bulk metallic glass,
Scripta Materialia, 60 (2009), 277-280.

Ref 3 OB —, ARFAGE, H BB, BrffiE—8R, WEHE ok, EERe
A EEE Ni-Nb-Ta-Zr-Co 7E/NT 7 AGADOKFBBRMEE A5 ) — /VKAKWEIZ XD
K E LG~ DT,
FEL 57 (2008), 1031-1035.

Ref. 4 Shin-ichi Yamaura, Masanori Yokoyama, Hisamichi Kimura and Akihisa Inoue
Development of Ni-based Metallic Glassy Bipolar Plates for Proton Exchange
Membrane Fuel Cell (PEMFC),

Journal of Physics: Conference Series, 144 (2009), 012001.

Ref. 5 Shin-ichi Yamaura, Masanori Yokoyama, Hisamichi Kimura and Akihisa Inoue
Potential applications of amorphous/metallic glassy alloys as hydrogen permeable

membrane for hydrogen production and bipolar plate for PEFC,



International Journal of Nuclear Hydrogen Production and Applications, 2 (2009),
69-717.
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« KINKEN Workshop on Organic Light Emitting Devices
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5™ Material Science School for Young Scientists
(KINKEN-WAKATE2008)

Kenji Ohoyama
Instiute for Materials Research, Tohoku University

5™ Material Science School for Young Scientists
(KINKEN-WAKATE2008) was held on
5-6-December-2008 at Akiu in Sendai, which was
jointly organised by ICC-IMR and GCOE. The main KINKEN-WAKATE

theme of this School was “ Challenge to Integration of 2008
Advanced Material Science”; the purpose was to find g‘;’ . il
novel scientific themes by intensive discussions among ()-SR

young researchers in wide spectra of academic fields.
Furthermore, creating close ties with other participants
who have different academic and cultural backgrounds
is another important aim of this school series as well.

KINKEN-WAKATE2008 consisted of 2 parts: Oral
lecture by four lectures, and Poster session by young
researchers. 53 young researchers attended this
school (Male: 47, Female: 6 ); almost half of the
participants were foreign citizens. The official language in this school was English; the
lectures and discussions in only English must have been excellent experiences for the
participants as young researchers in the age of globalization, in particular for Japanese
students.

The lecturers were as follows;
Prof. 0. Haruyama (Tokyo University of Science)

Structural relaxation behavior and kinetics in bulk metallic glasses
Dr. J. Mizuki (Japan Atomic Research Agency)
Spectroscopy using synchrotron radiation Xx-rays for iInvestigating
properties and function of advanced material
Prof. K. Takanashi (IMR, Tohoku University)
Spin current in magnetic nanostructures
Dr. V. V. Khovailo (Russian Academy of Sciences)
Ferromagnetic shape memory alloys: functional properties other than
magnetostrain



The lecturers gave excellent and comprehensible LS
explanations about the most advanced materials
researches. The participants had animated
discussions; some of them went so far as to interrupt
lectures to hurl questions to the lecturers during the
talks. In the poster sessions, it was not easy to find a
chance to ask questions even for the committee
members because of the hot discussion. In the
closing session, ten participants were awarded Best Poster Award for their excellent
presentations; the winners were S. Bosu, T. Kato, X. Li, K. Masaki, K. Narita in the students
category, and C. Cui, S. Chakraverty, T. Sato, Y. Tanaka, J. Ye in the fellow category.

After the school, a lecturer gave a comment that there exists few opportunities like
backgrounds gather and discuss with each other so eagerly; therefore, IMR should continue
such excellent events for young researchers and future of material science.

The organizing committee members were Prof. T. Goto (Chairperson), Dr. K. Ohoyama,
Dr. K. Koyama, Dr. Y. Yokoyama, Dr. T. Takenobu, and GCOE office.




2008-2009 ICC-IMR Workshops

1 |Date 8/7-8/8, 2008
Title The 3rd International Workshop on NANO—- BIO and AMORPHOUS Materials
Place Sansa—tei, Zao, Miyagi
Guest Hyoung Seop KIM Teak Soo KIM
Ki Buem KIM Won Yong KIM
Ha Guk JEONG Jin Kyu LEE
Jun G LEE Soon Jik HONG
ERI=EN 1R RKE—
=iaEtE AR
2 |Date 10/1-10/3, 2008
Title Inelastic Neutron and X—Ray Scattering in Strongly Correlated Electron Systems
Place IMR, Tohoku University, Sendai
Guest Dmitry Reznik Thomas Deverreaux
Martin Greven Ilya Eremin
Alfred Q.R. BARON Teppei YOSHIDA
Masaki FUJITA Shinichi UCHIDA
Naoki MOMONO Takao MORINARI
Hiroshi EISAKI Setsuko TAJIMA
Hidekazu MUKUDA Shigeki FUJIYAMA
3 |Date 1/23-1/24, 2009
Title KINKEN Workshop on Organic Light Emitting Devices
Place Iwanuma-—ya, Akiu, Sendai
Guest Russell J. HOLMES Jang-Joo KIM
Maik LANGNER Ken—-Tsung WONG
Chung—Chih WU Chihaya ADACHI
Hitoshi YAMAMOTO Hironori KAJI
Junji KIDO Katsuyuki MORII
Hideyuki MURATA Takeshi YAMAO
Hisao YANAGI Musubu ICHIKAWA
Satria Z. BISRI Tatsuo MORI
4 |Date 2/16-2/18, 2009
Title The Third General Meeting of ACCMS-VO
Place IMR, Tohoku University, Sendai(2/16-2/17). Hotel Taikanso, Matsushima (2/17-2/18)
Guest M.H.F Sluiter Vu Ngoc Tuoc
Jian Tao Wang Umesh V. Waghmare
A.S.Trifonov Sang Uck Lee
Marian W. Radny Jian—-Tao Wang
V.R.Belosludov G.P.Das
Qiang Sun Michael R Philpott
Maik Gude Abhijit Chatterjee
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IR E R R E T, SRR E 2 O T ARIRAF 7R SR & I EFFRIc iz, fix om'E

D3R TAKIRYME OFRI 3 L OV OFENC B3 298 24T > T\ 5, 2008 4EE1T MgB, B I5E R D%
SRR O MBI BT 2 0F%E, BR bW @ IR G R O MBS EHI B9~ D pF5E, BRIEIC X
Lk E OB L, S T =2 T —RICEBIT 2 A KIS X D ETEELICE T A e 21T
277,
(1) MgB, 1T HER A i W SIS R (~39 K) & 2 FHOBIREX v v T2 FFO 2 L THLND D,
Z OWE DR R OB bR LY & FERCBLBR S RF 72T 5, BER shaking 15 & A5 o E 7o B
RV IREEREFEERRIET D2 LIk 0 | MR EIE RS (= 7RE8) L BCERRIREE (OF
v = RA8) OMIJTIZIT DR SRR AT OFEM R BALINE & FTREIC LTz, ZORER. 13 A
E DB I T, k& AR &R R A - RBRSE S — R Ch 5 2 LI
D EE LA R U= (Ref 1, Ref 2 ).,
(2) BRET CTOBRALFRISZFIAT 5 2 LI X0 | |iRIZH W THIER LB R 5K YBa,CusO, D
Xx U7 HAEZNETIZRW LV THET 5 FiE%E, aEitgt=E L oLFEMRICKX VR L, Z
NEHWDZ LICk Y S E O R —VEE OB L > T 2 2BREEBIELE D K — A1
ZALOBINIINZ . ZHETHR—ILFRE L THHILD YBaCu0, & BB E R~ EDHZ &
(D TRREI L= (Ref 8).
(3) JIFAFIEEE , AVeffgiaE & OILFEIFIEIC LY | ER 2 HE X v 3V ¥ — DA IGH Lo ER R
T U PR E RV T, B CIEERA L LTSNS SITiO; 2 BMENED A CiBEE 04 K
DOFIRERICHEB ST Z LIk L. (Ref 4),
(4) ELE TM-AI-O (TM=Fe, Co) 7/ 7 7 == 7 —[RILEEFIHE, SMEE2 T2 N E T A
AMELE LTHLS M BERZED T D, a2 TM BIEOREHZSW T, 7 U LT UL & B
PUR O EARENE & AR FER T L OEXBEM B TR & QLRI LV E Lz, 0%
BREEMET PRI T A LCIRE L EEE I Mb O, BRED A VIENEE L., BRI
PEROMEIXZ OFEEBEHEHIND T /R A VRO XL X —CHEETE 52 L, EXIK
PLOIR R IAREE T O A VI L D BEL CHIAEER Z L 2 A L= (Ref 6 ).

RRIER 2 v 2 — & L COMZEEER & L CE, AR 146,000 U~ RV OIERIE~Y o7 L % fEfL
L A HX OBFFEATICBERE L 7=, FEBRERIC IV Tidk SQUID R bl 7 S 18 45 2 F V7= 4[] 10848 B (A

~452 H) O-RFEFIHEREIT- T2,

Ref. 1 K. Takahashi, T. Nojima, H. Aoki, A. Ochiai, B. Kang, S-1. Lee



Angular dependence of vortex matter phase transition in MgB: single crystal
J. Phys. Chem. Solids 69 (2008), 3163-3166.

Ref 2 T Nojima, K Takahashi, M Chotoku, A Ochiai, H Aoki, H-G Lee, S-I Lee
Observation of first-order transitions of the vortex lattice in MgB: single crystals
J. Phys.: Conf. Series 150 (2009), 052189.

Ref 8 H Tada, T Nojima, S Nakamura, H Shimotani, Y Iwasa, N Kobayashi
Preparation of n-type YBa2Cu3Oy films by an electrochemical reaction method
J. Phys.: Conf. Series 150 (2009), 052255.

Ref 4 K. Ueno, S. Nakamura, H. Shimotani, A. Ohtomo, N. Kimura, T. Nojima, H. Aoki, Y.
Iwasa, M. Kawasaki
Electric Field Induced Superconductivity in an Insulator
Nature Mater. 7 (2008), 855-858.

Ref 56 A.Yoshihara, S. Ohnuma, H. Fujimori, S. Nakamura, T. Nojima
Spin Waves and Transport Properties in Ferromagnetic Co-Al-O and Fe-Al-O Granular
Films: A Brillouin Scattering Study
J. Phys. Soc. Jpn. 77 (2008) 094704.
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2008 7 15 Cu-base amorphous alloy
[ ] Inoue; Akihisa Zhang; Wei
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2008 9 23 Pressure vessel formed by joining two members made of different materials
[ ] Tokairin; Akira Ose; Katsumi Tominaga; Ryo Nagasaka; Hiroshi Yoshida; Naoki Inoue; Akihisa
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12 31 High-frequency core and inductance component using the same
Fujiwara, Teruhiko Urata, Akiri Inoue, Akihisa
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] Physical Review B
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63 ( 2008) 446

LTM
URu,Si, ( 2008) 21
Chem. Mater.
Visible light-induced reversible photomagnetism in rubidium 20 ( 2008) 423
manganese hexacyanoferrate ISI
J. Ceram. Soc. Jpn
Defect structure of Ta- and Al- doped Zn,TiO, showing oxide ion 116 ( 2008) 525
conduction via cation vacancy ISI
J._Phys. Chem. Solids
Impurity effect on spin correlations in lightly doped La,_,Sr,CuO, 69 ( 2008) 3181
IS
Neutron-scattering study of spin correlations in La, g, 69 ( 2008) 3129
S CegeCUO, ISI 1st
g-Dependence of the giant bond-stretching phonon anomaly in 69 ( 2008) 3103
the stripe compound La, 44Nd,,Sr,;,CuO, measured by IXS ISI
Spin- and charge-density-wave orders in La, g;Srq13CUg99F€0010,4 69 ( 2008) 3167
IS
Temperature-dependence of low-energy spin excitation in 69 ( 2008) 3156
electron-doped high-Tc superconducor Pr,_LaCe,CuO, S|
Ni-impurity effect in high-Tc cuprates studied by neutron ( 2008)
scattering and XAFS spectroscopy ISI
J._Phys. Soc. Jpn
Competition of magnetic and quadrupolar order parameters in 77 ( 2008) 044709(1)
HOB4 ISI
Spin-Singlet Ground State in the Two-Dimensional Frustrated 77 ( 2008)  053701(1)
Triangular Lattice: YbAI,C, ISI 1st
Simultaneous Occurrence of an Antiferroquadrupolar and a ( 2008) 114706(1)
Ferromagnetic Transitions in Rare-Earth Palladium Bronze S|

CePd,S,



Novel Spin Excitations in Optimally Electron-Doped
PrygLaCey,,CuO,

Field-Induced Magnetic Structures in Antiferroquadrupolar
Ordering Compound DyB,C,

Giant Uniaxial Anisotropy in the Magnetic and Transport
Properties of CePd:Al,

Neutron Diffraction and Isotropic Volume Expansion Caused by
Deuterium Absorption into La(Fe,ggSip12)13

Search of Long-Range Magnetic Ordering in a Superconducting
Five-Layered Cuprate

Resonance-Like Magnetic Excitations in Spinel Ferrimagnets
FeCr,0, and NiCr,0, Observed by Neutron Scattering

J. Phys.. Conf. Ser.

NMR study on the local structure in La-based high-Tc cuprates

Jon. J. Appl. Phys.

Neutron Holography Measurement Using Multi Array Detector

Nat. Mater.

Experimental visualization of lithium diffusion in Li,FePO,

Phys. Rev. B

Experimental and computational studies on solvent-free rare-
earth metal borohydrides R(BH,); (R=Y,Dy,and Gd)

Phys. Rev. Lett.

Low-energy spin fluctuations in the ground states of elecron-
doped Pr,_,LaCe,CuQ,.4

Magnetic Dispersion of the Diagonal Incommensurate Phase in
Lightly Doped La,_,Sr,CuO,

Molecular Spin Resonance in the Geometrically Frustrated
Magnet MgCr,0, by Inelastic Neutron Scattering

Physica B

Neutron-scattering study of impurity effects on the stripe order

in high-T_c cuprate
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Appl. Phys. Express

Structural origin of a cluster of bright spots in reverse bias 1 ( 2008) 75001
electroluminescence image of solar cells based on Si multicrystals ISI

Appl_Phys. Lett

Light emission due to dislocations in wurtzite ZnO bulk single- 92 ( 2008) 011922/1

crystals freshly introduced by plastic deformation ISI

Vacancy Formation During Oxidation of Silicon Crystal Surface 93 ( 2008) 101904
IS

Appl_Surt._Sci.

Formation of multiple nanoscale twin boundaries that emit intense 254 ( 2008) 7633

monochromatic light in indirect-gap AlGaAs epilayers ISI
J._Appl. Phys.

High-temperature strength and dislocation mobility in the wide 103 ( 2008) 93502

band-gap ZnO: Comparison with various semiconductors S|

Optical properties of dislocations in wurtzite ZnO single-crystals 104 ( 2008) 073515/1

introduced at elevated temperatures ISI

J._Cryst._Growth

Segregation of boron in germanium crystal 311 ( 2008) 59
IS

Single cyrystal growth of langataite (La;Ta,sGass0,,) by vertical 311 ( 2008) 205

Bridgman (VB) method along [2110] in air and an Ar atmosphere ISI

J. Mater. Sci.. Materials in Electronics

Determination of carrier mobility vs resistivity relation in 19 ( 2008) 315
Czochralski-grown n- and p-type Si,Ge,_, (0.93 < x < 0.96) single S|
crystals

Dislocations of ZnO single crystals examined by X-ray topography 19 ( 2008) 199
and photoluminescence ISI

J. Phys. Soc. Jpn.

Reply to "Comment on Comment on "Observation of Low- 77 ( 2008) 116002
Temperature Elastic Softening due to Vacancy in Crystalline S|
Silicon™*"™*

Jon. J. Appl. Phys.

On the Extended Point Defect Model in Si Crystals at High 47 ( 2008) 7117
Temperatures S|

phys. stat. sol. (c)

Atomistic structure of Si atoms agglomerated nearby a stacking
fault in a commercial GaAs:Si
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—

2008 ) 2944



Proceedings on the 17th lketani Conference The Doyama Symposium on Advanced Materials

Defect Control by dislocation-impurity interaction in Si ( 2008)
Thin Solid Films
Application of SiGe bulk crystal as a substrate for strain- 517 ( 2008) 14
controlled heterostructure materials IS
SiGe 47 ( 2008) 3
143 ( 2008) 22

Ceramic Transactions

Reversible texture transition during accumulative roll bonding 201 ( 2008) 669

International Symposium on Ultra Grained Steels(ISGUS)-2007

Effect of Carbon Content on Dynamic Recrystallization Behavior ( 2008) 81
during Warm Deformation of Lath Martensite

/SIJ Int.
Characteristics of Microstructure in Ultrahigh Carbon Steel 48 ( 2008) 71
Produced During Friction Stir Welding ISI
Managing both strength and ductility in ultrafine grained steels 48 ( 2008) 1114
IS
Nanostructured aluminum and IF steel produced by rolling — a 48 (1 2008) 1080
comparative study S|
Phase Transformation from Fine-Grained Austenite 48 (1 2008) 1038
IS
J_Mater. Sci.
Property optimization of nanostructured ARB-processed Al by 43 (1 2008) 7397
post-process deformation S|
Tailoring structures through two-step annealing process in 43 ( 2008) 7313
nanostructured aluminum produced by accumulative roll-bonding ISI
Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct _Process.
Correlation between the intergranular brittleness and precipitation 490 ( 2008) 105

reactions during isothermal aging of an Fe-Ni-Mn maraging steel S|



Microstructural study of an age hardenable martensitic steel 491
deformed by equal channel angular pressing

Increasing the ductility of nanostructured Al and Fe by 493
deformation

Strengthening mechanisms in nanostructured aluminum 483-484
The extent and mechanism of nanostructure formation during cold 485

rolling and aging of lath martensite in alloy steel

Mater. Sci. Forum

Microstructure and mechanical properties of nanostructured 579
metals produced by high strain deformation

Microstructure and mechanical properties of Al-0.5 at.% X (=Si, 584-586
Ag, Mg) alloys highly deformed by ARB process

Mater. Trans.

The origin of midrib in lenticular martensite 46

Metall. Mater. Trans. A

Transmission electron microscopy study on the grain boundary 39
precipitation of an Fe-Ni-Mn maraging steel

Variant selection in grain boundary nucleation of upper bainite 39A

Scr. Mater.

Formation of ultrafine grained ferrite by warm deformation of lath 59
martensite in low-alloy steels with different carbon content

ISIJ Int.
Preface to the Special Issue on “Ultrafine Grained Steels™ 48
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( 2008) 143
ACS NANO
Design of Janus Nanoparticles with Atomic Precision: Tungsten- 2 ( 2008) 341
Doped Gold Nanostructures ISI
Designing Nanogadgets by Interconnecting Carbon Nanotubes 2 ( 2008) 939
with Zinc Layers ISI
Appl_Phys. Lett
Birefringence of beta-BaB,O, crystal in the terahertz region for 92 ( 2008) 91116
parametric device design ISI
Lithiated Assemblies of Metal Chalcogenide Nanowires 92 ( 2008) 203112
IS
Polarization Switching in Epitaxial Films of BaTiO5: A Molecular 93 ( 2008) 242905
Dynamics Study ISI
Chem._Phys.
Transition Metal Sandwich Molecules with Large (C,, n gegslant 348 ( 2008) 69
24) Zigzag Poly Aromatic Hydrocarbons ISI
Geometry, Bonding and Magnetism in Planar Triangulene 354 ( 2008) 1
Graphene Molecules with Dy, Symmetry: Zigzag C,piams1Hamss S|
(m=2, .., 15)
Int_J._Quantum Chem.
Ab Initio Interpretation of Hund's Rule for the Methylene 108 ( 2008) 731
Molecule: Variational Optimization of Its Molecular Geometries ISI 1st
and Energy Component Analysis
J. Appl_Phys.
Glass-Transition Behavior of Ni: Calculation, Prediction, and 104 ( 2008) 123529
Experiment ISI
J._Chem. Phys.
Hydrogen Adsorption on Lithium-Functionalized Calixarenes: A 112 ( 2008) 19676
Computational Study ISI
First-principles study of length dependence of conductance in 128 ( 2008) 44704
alkanedithiols ISI
Crystal-Like Low Frequency Phonons in the Low-Density 129 ( 2008) 114507
Amorphous and High-Density Amorphous Ices IS
Current through Single Conjugated Molecules: Calculations 129 ( 2008) 24901

Versus Measurements ISI



Interaction of Gas Molecules with Ti-Benzene Complexes

J. Flux Growth

Specific Heat and TEM Study of the New Layered Boride
PrRh,¢B, Obtained by the Molten Metal Flux Growth

Synthesis, Boron Solubility and Properties of Perovskite-Type
Rare Earth Palladium Borides

J. Korean Phys. Soc.

Temperature Dependence of the Bulk Modulus in fcc Metals by
Using a Lattice-Gas Model with Renormalized Potentials

Transport Properties of Nanoscale Materials for Molecular Wire
Applications: A Case Study of Ferrocene Dimers

J._Phys. Chem. A

Chromium Aromatic Hydrocarbon Sandwich Molecules and the
Eighteen-Electron Rule

J. Phys. Chem. C.

Hydrogen Adsorption on Lithium-Functionalized Calixarenes: A
Computational Study

J. Phys. D-Appl. Phys.

Effect of Excess Electrons on Hexagonal Close-Packed Mg and
the Model Clusters for Bulk Metallic Glasses

J. Phys. Org. Chem.

Excess Polarizabilities upon the First Dipole-Allowed Excitation of

Some Conjugated Oligomers

J. Surf. Anal,

Electronic Structure of the Bulk of Titanium Hydrides Fractured
in Ultrahigh Vacuum by XPS Surface Analysis

Mater. Trans.

Bonding and Magnetism in High Symmetry Nano-Sized Graphene

Molecules: Linear Acenes Cp.,Homa (M = 2,... 25); Zigzag
Hexangulenes CgpsHgm (M = 2,... 10); Crenelated Hexangulenes
Coamer2-amnyHeem-1 (M = 2,... 6); Zigzag Triangulenes C.ameHem
(m=2,...15)

Dependence of Magnetism on Doping Concentration in V-Doped
Bulk ZnO

Magnetic Properties of Mn Doped Armchair Graphene Nanoribbon
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Structural Dependence of Magnetic Shielding Properties in Al Li,
Clusters

Structural, Electronic and Optical Properties of the Al,O, Doped
SiO,: First Principles Calculations

TD-DFT Studies on Hematoporphyrin and Its Dimers

The effect of solute elements on hardness and grain size in
platinum based binary alloys

Thermocapillary Convection of Liquid Bridge under Axisymmetric
Magnetic Fields

Organometallics
Metal-Substituted Disilynes with Linear Forms

Phys. Rev. B

Evolution of Atomic and Electronic Structure of Pt Clusters:
Planar, Layered, Pyramidal, Cage, Cubic, and Octahedral Growth

Evolution of Magnetic Circular Dichroism of Pure ZnTe in
Magnetic Field: Spectral Similarity Between Undoped and Cr-
doped ZnTe

Magnetic Phase Stability and Spin-Dependent Transport in
CeNi,M (M=Sc, Ti, V, Cr, Mn, Fe, and Co): First-Principles Study

Vacancy-Induced Magnetism in ZnO Thin Films and Nanowires

Effect of Strain on the Energetics and Kinetics of Dissociation of
Sh, on Ge(001)

Electron-Capture Decay Rate of 'Be@Cq, by First-Principles
Calculations Based on Density Functional Theory

Fast molecular-dynamics simulation for ferroelectric thin-film
capacitors using a first-principles effective Hamiltonian

Spin and Band-Gap Engineering in Doped Graphene Nanoribbons

PHYSICAL CHEMISTRY CHEMICAL PHYSICS

Electron Transport through Carbon Nanotube Intramolecular
Heterojunctions with Peptide Linkages
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POLYMER

Fluorescence Spectra of Poly(di-n-hexylsilane)/TiO, Nanoparticle 49 (1 2008) 554
Hybrid Film ISI

Pramana-J. Phys.

A First-Principles Study of Phase Transitions in Ultrathin Films of 70 ( 2008) 263
BaTiO, IS

Small
The Role of Aromaticity and the pi-Conjugated Framework in 4 ( 2008) 962
Multiporphyrinic Systems as Single-Molecule Switches ISI 1st

Solid State Commun.

Atomic Ordering Recognized by Convergence Characteristics of 146 ( 2008) 468
the Radial Distribution Function ISI
MEE

10 ( 2008) 47
11 ( 2008) 45
12 ( 2008) 34
13 ( 2008) 51
14 ( 2008) 49
15 ( 2008) 60
16 ( 2008) 46
17 ( 2008) 46
18 ( ( 2008) 64

( 2008)



Acta Mater,

Effects of neutron-irradiation-induced intergranular phosphorus 56 ( 2008) 4510
segregation and hardening on embrittlement in reactor pressure ISI
vessel steels

The effect of nanocrystallization and free volume on the room 56 ( 2008) 5329
temperature plasticity of Zr-based bulk metallic glasses ISI

Appl_Phys. Lett.
Monolayer segregation of As atoms at the interface between gate 92 ( 2008) 103506-1
oxide and Si substrate in a metal-oxide-semiconductor field S|
effect transistor by three-dimensional atom-probe technique

Three dimensional characterization of dopant distribution in 93 ( 2008) 133507-1
polycrystalline silicon by atom probe microscopy ISI

J. Appl_Phys.
Interlaboratory comparison of positron annihilation lifetime 104 ( 2008) 26102
measurements for synthetic fused silica and polycarbonate ISI

J. Nucl. Mater.

Identification of ultra-fine Ti-rich precipitates in V-Cr-Ti alloys 373 ( 2008) 289
irradiated below 300 by using positron CDB technique S|

J. Phys.. Condens. Matter.

Size-Dependent Momentum Smearing Effect of Positron 20 ( 2008) 445203-1
Annihilation Radiation in Embedded Nano Cu Clusters ISI

Journal of the Korean Vacuum Society

The Characterization of MgB, Thin Film by Slow Paositron 17 ( 2008) 160
Annihilation Spectroscopy

Mater. Trans.

Nanostructural Evolution of Cr-rich Precipitates in a Cu-Cr-Zr 49 (1 2008) 518
Alloy During Heat Treatment Studied by 3 Dimensional Atom IS
Probe

(Tetsu To Hagane)

Fe Cu 95 ( 2008) 118
ISI

47 ( 2008) 610

— 50 ( 2008) 630



Electrochim. Acta

Inhibition of field crystallization of anodic niobium oxide by 53 ( 2008) 8203
incorporation of silicon species ISI

Fusion Eng. Des.

Examination of electrical insulating performance of Er,0, ceramic 83 ( 2008) 1300

coating under ion beam irradiation ISI

Status of Development of Functional Materials with Perspective 83 ( 2008) 976

Beyond-ITER ISI
Intermetallics

Enhancement of corrosion resistance in bulk metallic glass by ion 16 ( 2008) 225

implantation ISI

J. Electrochem. Soc.

Tracer investigation of pore formation in anodic titania 155 ( 2008) C487
IS

J. Nucl. Mater.

Isotope effects in thermal neutron transmission and 376 ( 2008) 60
backscattering processes for epsilon-phase zirconium hydrides ISI
and deuterides
J._Surf. Anal,
Electronic Structure of the Bulk of Titanium Hydrides Fractured 14 ( 2008) 424

in Ultrahigh Vacuum by XPS Surface Analysis

J. Therm. Anal. Calorim,

Heat capacity measurement and DSC study of hafhium hydrides 92 ( 2008) 403
ISI

Nucl. Instrum. Methods Phys. Res. Sect B

Effects of composition and structure on hydrogen incorporation in 266 ( 2008) 3381
tungsten oxide films deposited by sputtering ISl 1st
Hydrogen behavior in gasochromic tungsten oxide films 266 ( 2008) 301
investigated by elastic recoil detection analysis ISI 1st

Societe Francaise d’Energie Nucleaire - International Congress on Advances in Nuclear Power Plants -
ICAPP 2007, The Nuclear Renaissance at Work" 4"

Irradiation of Hydride Fuels in IMTR ( 2008) 2539
Solid State /on.
A water splitting model of Coulomb interactions of its dipole with 179 ( 2008) 793

surface defects of hydrogen implanted perovskite oxide ISI



Change in hydrogen absorption characteristic of SrCeyg;Yby505. 179 ( 2008) 909

seita DY €lectron beam modification ISI
Effects of ion beam surface modification on proton conductivity 179 ( 2008) 1182
of BaCeysY0103.geita ISI  1st
Protonic conduction processes of gamma-ray-irradiated 179 ( 2008) 1128
perfluorosulfonic acid membranes ISI
184 ( 2008) 635
DEMO 184 ( 2008) 659
814 ( 2008) 633
47 ( 2008) 615
Phys. Rev. B
Effects of impurities on one-dimensional migration of interstitial 77 ( 2008) 94135
clusters in iron under electron irradiation ISI

Appl_Phys. Lett

Comparative study of photoluminescences for Zn-polar and O- 93 ( 2008) 241907-1
polar faces of single-crystalline ZnO bulks ISI

Appl_Surf_Sci

The effect of hydrogen irradiation and annealing on the low- 254 ( 2008) 3120
temperature growth of homoepitaxial ZnO layers grown on (0 0 0 ISI
1) ZnO substrates by plasma-assisted molecular beam epitaxy

The high quality ZnO growth on c-Al,O, substrate with Cr,O, 254 ( 2008) 7786
buffer layer using plasma-assisted molecular beam epitaxy ISI

J. Appl. Crystallogr.

A Simple Method for Analyzing Peak Broadening due to Tilt and 41 ( 2008) 191
Twist Distributions in X-ray Diffraction Measurements of ISI
Materials of Arbitrary Type

J._Electron. Mater.
Growth of polarity-controlled ZnO films on (0001) Al,O, 37 ( 2008) 736
IS




J. Phys. Chem. Solids

Study of local segregation in GalnNAs using EXAFS 69 ( 2008) 298
measurements ISI

J. Vac. Sci. Technol, A

Optical properties and electrical properties of heavily Al-doped 26 ( 2008) 259
ZnSe layers ISI

J. Vac. Sci. Technol B

Effects of interfacial layer structures on crystal structural 26 ( 2008) 90

properties of ZnO films S|

Electrical properties of conductive and resistive ZnSe layers 26 ( 2008) 559
IS

phys. stat. sol. (c)

1.5-p m Emission of Slightly Oxidized InN Crystals Grown by 5 ( 2008) 3063
MOVPE
Thermal analysis of GaN powder formation via reaction of gallium 5 ( 2008) 1522
ethylenediamine tetraacetic acid complexes with ammonia

Proceedings IPRM
Mysterious Material InN in Nitride Semiconductors, - What's the ( 2008) 372

bandgap energy and its application?

Anal_Chem.
X-ray spectrometry 80 ( 2008) 4421
IS

J. Flux Growth

Synthesis, boron solubility and properties of perovskite-type rare 3 ( 2008) 68
earth palladium borides

3 ( 2008) 56

Jon. J. Appl. Phys.

Neutron holography measurement using multi array detector 47 ( 2008) 2291
IS

Phys. Rev. B
Reconstruction algorithm for atomic-resolution holography using 78 ( 2008) 144111-1
translational symmetry ISI

Rev. Sci. Instrum.

Wave-dispersive X-ray spectrometer for simultaneous acquisition 79 ( 2008) 033110-1
of several characteristic lines based on strongly and accurately ISI
shaped Ge crystal



7Transaction of the Materials Research Society of Japan

Multilayer structure analysis using angular fluorescence intensity 33 ( 2008) 561
variation under grazing incidence condition

Z_Kristallogr.

Crystal structure of tri(4-methylimidazolium) trialuminium 223 ( 2008) 200
tetraphosphorous eoxide, [Al;P,0,6][C,H;N,]5 S|
I 57 ( 2008) 124
( )
(1) clinoptilolite heulandite 25 ( 2008) 155
Acta Mater.
Peculiar Elastic Behavior of Ti-Nb-Ta-Zr Single Crystals 56 ( 2008) 2856
IS
Titanium Alloys Composed Nontoxic- and Allergy-free Elements ( 2008)
with High Mechanical Biocompatibility ISI
Corros._Sci;
Characterization of air-formed surface oxide film on Ti-29Nb 50 ( 2008) 2111
-13Ta-4.6Zr alloy surface using XPS and AES ISI

Dental Materials Journal

Effect of the active hydroxyl groups on the interfacial bond 27 ( 2008) 81
strength of titanium with segmented polyurethane through y - ISI
mercapto propyl trimethoxy silane

Effect of UV irradiation on the shear bond strength of titanium 27 ( 2008) 142
with segmented S|

Frontiers in Materials Research (Springer)

Mechanically multifunctional properties and microstructure of new ( 2008) 167
beta type titanium alloy, Ti-29Nb-13Ta-4.6Zr, for biomedical
applications

J._Alloy. Compd,
Microstructures and Mechanical Properties of Ti-50% mass% Ta 466 ( 2008) 535
Alloy for Biomedical Applications ISI

J. Mater. Sci.-Mater. Med.

Experiment Study on Fracture Fixation with Low Rigidity Titanium 19 ( 2008) 1581
Alloy-Plate Fioxation of Tibia Fracture Model in Rabbit- ISI




Journal of the Mechanical Behavior of Biomedical Materials

Mechanical Biocompatibilities of Titanium Alloys for Biomedical
Applications

Mater. Sci. Eng. A-Struct. Mater. Prop. Microstruct Process.

Changes in mechanical properties of Ti alloys in relation to
alloying additions of Ta and Hf

Surface Hardening of Biomedical Ti-29Nb-13Ta-4.6Zr and Ti-6Al
-4V ELI by Gas Nitriding

Mater. Sci. Eng. C-Biomimetic Supramol. Syst.

Fatigue and Wear Evaluation of Ti-15AI-33NDb (at.%) and Ti-21Al
-29Nb (at.%) Alloys for Biomedical Applications

In Situ X-Ray Analysis of Mechanism of Nonlinear Super Elastic
Behavior of Ti-Nb-Ta-Zr System Beta-Type Titanium Alloy for
Biomedical Applications

Mater, Trans.

Characteristics of Biomedical Beta-Type Titanium Alloy
Subjected to Coating

Wear and Mechanical Properties, and Cell Viability of Gas-
Nitrided Beta-type Ti-Nb-Ta-Zr System Alloys for Biomedical
Applications

Biologically and Mechanically Biocompatible Titanium Alloys

Porous Metals and Metallic Foams (DEStech Publications, Inc.)

Improvement in mechanical properties of porous titanium by
biomedical polymer filling

Processing and fabrication of advanced materials-XVI/

Effect of silane coupling treatment on mechanical properties of
biomedical titanium/polymer composite

Mechanical biocompatibility of low-modulus beta-type Ti-29Nb
-13Ta-4.6Zr in biomedical applications
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Effective Utilization of Space between Particles in Porous
Titanium for Improving Mechanical Properties and
Biofunctionalities Using Medical Polymer Filling Technique

Evaluation of Ti-29Nb-13Ta-4.6Zr as New Soinal Implants

Mechanical Relaiability of Beta-type Titanium Alloy, Ti-29Nb
-13Ta-4.6Zr, for Biomedical Applications
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Improvement in Mechanical Performance of Low-Modulus 3 -Ti-
Nb-Ta-Zr System Alloys by Microstructural Control via
Thermomechanical Processing

The Japanese Society for Artificial Organs

Metallic Biomaterials

KINKEN Research Highlights 2008

Biofunctional Porous Titanium Filled with Medical Polymer
through Impregnated Monomer Polymerization Technique

(

)

(JIMIC5)

Ti-2007 11

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

2008)

893

839

960

674
1st

720

312

129

2787

105

11

47

216



55 ( 2008) 303

WBC2008 26 ( 2008) 366
The Journal of Dental Engineering( )
uv Ti / 164 ( 2008) 33
( )
57 ( 2008) 859

Appl. Phys. Express

Epitaxial synthesis of Sr.,;Ti O3, (N = 2 - 5) Ruddlesden-Popper 1 ( 2008) 081201-1
homologous series by pulsed-laser deposition ISI  1st
High Electron Mobility Exceeding 10* cm?V-'s™ in Mg,Zn,_,0/Zn0O 1 ( 2008) 055004-1
Single Heterostructures Grown by Molecular-Beam Epitaxy ISI
Magneto-Optical Characterization on the Ferromagnetic- 1 ( 2008) 113001
Paramagnetic Transitions in the Composition-Spread Epitaxial ISI

Film of Sr,_,Ca,Ru0O,

Mg,Zn,_,O-based Schottky Photodiode for Highly Color-selective 1 ( 2008) 121201-1
Ultraviolet Light Detection ISI  1st
Plasma-assisted Molecular Beam Epitaxy of High Optical Quality 1 ( 2008) 091202-1
MgZnO films on Zn-polar ZnO Substrates ISI
Quantitative conductivity mapping of SrTiO;—LaAlO,—LaTiO, 1 ( 2008) 055003-1
ternary composition-spread thin film by scanning microwave ISI
microscope

Room Temperature Ferromagnetic Semiconductor Rutile Ti,_ 1 ( 2008) 1
£0,0,_4 Epitaxial Thin Films Grown by Sputtering Method ISl 1st

Appl_Phys. Lett.

Interfacial electronic structure of SrTiO,/SrRuQO; heterojuctions 92 ( 2008) 122105
studied by in situ photoemission spectroscopy ISI
Magnetic field tuning of interface electronic properties in 92 ( 2008) 122104
manganite-titanate junctions S|
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Central Iron & Steel Research Institute, The 2006 10 -
Chinese Society for Metals
International Committee of Analysis for the ~ Comittee Member 2008 4 -
Steel and Iron Industry
16th International Symposium on Boron, Organizing Committee 2001 1 - 2008 12
Borides and Related Materials (ISBB2008)
Applied Superconductivity Conference Program committee 2008 1 -

Committee



Univ. Prof.

Mechanically Alloyed and Nanocrystalline 1993 4
Alloy Materials

Nanostructured Materials 1996 4
International Conference on Nanostructured 1997 1
Materials

International Journal of Materials 1999 1
Processing

International Journal of Hydrogen Scientific and Editorial 2009 3

Production and Applications (IJHPA)

Commitee



2008 5 - 2009 4
1999 4 -
2000 4 -
2004 4 -
2006 3 - 2011 3
2004 11 -
2005 1 - 2009 3
2008 4 -
2002 11 -
2008 5 - 2009 4
1999 4 -
2002 8 -



2003 10 -
2007 4 -
2008 4 - 2009 3
2008 4 - 2009 3
2003 10 -
2007 9 -
2007 9 -
Web 2005 4 -
2005 4 -
2005 4 -
2007 4 - 2009 3
2008 4 -



2006 4 - 2008 9

2008 4 -

2008 4 -

2008 9 -

2009 1 -

2008 4 -

2007 4 - 2009 3
24.2nd International Symposium on Growth 2008 7 - 2008 7
of Ill-Nitrides

2006 4 -

2006 4 -

2008 4 -

2006 12 -



2007

2009

3

1990

1993

1997

2004

2006

2006

2007

2007

2007

2007

2009

2007

2009

2008

2009

2008

2011

2008



2008 4 -
2008 10 - 2012 3
2007 4 -
2008 10 -
2006 4 - 2008 12
2007 5 -
2006 9 - 2008 8
2008 1 -
2008 4 - 2010 3
2002 6 -
2004 8 -
2005 5 -



2007 4 -

32 2008 9 - 2008 9
2009 1 - 2010 12
2002 4 -

38 2007 11 - 2008 11
2003 4 -
2003 4 -
2007 3 - 2009 3
2001 3 -
2002 5 -
2002 7 -
2003 10 -
2003 10 -



2004

2004

2004

2004

2004

2006

2006

2008

2006

2008

2007

2008

2008

2009

2006

2008

1990



2000

2000

2000

2000

NUCEF

2002

2002.07-2003.03

2002

1998

2008

6

2008

1996

(1997-)

1997

(1999- )

1999

ISO-WG8

ISO-WG8

1999

(2004- )

2004



2005

2006

2009

3

2007

2007

2009

3

2008

2008

2008

2005

2007

2007

2007

2009

3

2007

2007



2007 4 -

2005 7 - 2008 7
IFMIF 2006 4 -

2008 6 - 2009 3

2003 11 -

2004 7 -

2005 4 -

2006 12 -
J.Flux Growth 2006 12 -

2006 12 -

1991 4 -

2003 4 -

2006 11 -



2006 11
2007 3 2009
2008 3 2009
2008 3 2009
2008 3 2009
2008 4
2008 11 2009
2009 3 2010
2009 3 2010
1999 4
2006 9
2007 9
2002 6
2004 4



2006 4

2009

3

1991 5 -
2005 7 -
2007 1 -
1999 4 -
2002 4 -
2004 4 -
Univ. Prof.
1991 4 -
MRS(Materials Research Society) 1992 4 -
Advance in Materials Research Editor 1998 1 -
International Journal of Materials & Editorial Board Member 1998 1 -
Product Technology
Board of Director 2008 4 -

2002 4



2007 4 -

2008 4 - 2009 3




Spin Caloritronics
Netherlands Leiden 2009 2 9 -2009 2 13

International Conference on Theoretical Physics; DUBNA-NANO2008

International Advisory Commitee  Russia Dubna 2008 7 7 -—2008 7 12
The Fourth Asian Conference on Crystal Growth and Crystal Technology
Japan Sendai 2008 5 -
The 18th International Photovoltaic Science and Engineering Conference
India Kolkota 2009 1 -
4th JAEA Synchrotron Radiation Research Symposium X-Ray and High Magnetic Field
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