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TR AT @mMET VT 2R USRI VBRE L KDORELZIT> TV
b, Za—TRy 7 AONEICIZER D D WITKEIFEA B EEE (31 um)
EREKOEEELVA~OEAERESIATZ DL ) ICEBEREMEIROEDH~ =
2 —HF—%FRELE, v =2l —F— 3/ n—7Ky 7 A4 E LT PC
ORT Az ik, BEEER LS, £/, Z7u—T7 Ky 7 ANEICZEA
W, v~ a2l —F—Z2RET L THEHRIOEANBESNZN, RED
b= HBIITMEFEIRE 0.1 ppm LA T, 8 AIRE-90°CLL M2 =R L, NEIZRIH S
FIEFICBAFARRBEBITR T2 T WD, SRR 22 R EITIE Ve — 7 R v 7 AH T DAC
HAE AT HEOMEEREOR LA2XD7-0, Va—T7Ry 7 2RSS AT 2%
BALL, ZRNETO LI ITFEEZTORBICRE SN E=F —CRE LN L DIEET
IENRNE Do T2y, IEH Z2 AW TOMEZEDRATRE & 72 o 7o 7o OVEZERN R A m) | Lz,

DAC ZH W@t FIZEB T HEEMEZ A EMT 5729, SPring-8 @
BL22XU D EIHFHIHER T 5 X EN L o XD RE., KON Z1T > 72,
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HEESE R ORREN A ML b L X T, @ X BIEPTER TH T 5 A8 X
B 2L ¥ — (20-30 keV) 128\ CTHEEBEN 4151 cm & 725 L D ICE LT,
Flo, BV A ANRHE0.2-1 um FRE, BE 23 um BBE L D720, EEEERM O
WONEEL R L THEIC X MERKN TE 29125, £z, LU XOMEMFE
MAREREEAT — VU bEA LD BT 21T o 70, FAak 20 FEITIFEA L7z X
L X EAEDE T, DAC W CTHEME S D HUNRBIORIE L2 K 0 H %)
[ZFERET D72 DO RS X BREPTEBEA X a2V A —Z —OfEE Rt L, 73
—F ¥ —£&N 15, 20, 40, 50 um¢D 2 Y A —HF —HBIVEL 7=, TRk 21 FE LY ik
SCEBRTHERAL, BEREHAY - ORGE2FBL LT,

& 5T HRPD ZFI ] L CHME T [BIHTI X 5 KT AT A W i 75 38 B2 o> 4 38 ) E 28R
FEHZAR L., ERRI9EEND KEN AMERBOXR KR OREEZIT -T2, IR
FEHTEBRICEBNTHEMN OO ARLEREHHEZH I RNE I, Fabkre LT
By 77 A 720, AR INSDOEEN AEZBEREZN L TERICK
W 5L L, BaONZRIL 10 mm, & 1L 100 mm Th v | 3% it Lo
JEABIE 100 MPa Tdh %, F 72 ik 20 A FEIT 1T Z OKRFEH ANMEREZH# L T 20K
LIF & CORIBICHAIL, KIERE T TOZOH M 1air £ & AlREIC 45 B A ME
B HEEE A RUE L7, ARLEEIL, WERTE LT 140 mmd, & S 250 mm DO KRE
BEFDL, B ERE LN S (FIRT 52 7<) MERZRE ORI Al RE/R
by 7e—F 4 7 HFRERHAT 52 LT, WEDOKIBZRNRABK BN, & HITF
Jif 21 AR BELZ A ME - B BT FEBRIT K D K FENLE O EHESLEL ~ M1 T FEIZ HRPD TOF
AT 2EETEFEFERAOE A N v U o —DEANEIT > 725, JRR-3 D
R PLC K0 FEBR A FEh L e o 7o, HPETEIHTIEERICEI L TiE. J-PARC O Ki#
JE A HCELEEE (BL21:NOVA) 3 M8 U i = ME T RIFT RS FIRE & 72 o o7, Rk 21
FEE LT HRPD CTOEEFEER%Z ik L NOVA TOHEBRICIENTHZ i Lz,

2.3.1.2 & JEKB I DRI RERTZE

B T CH LVES R FO3HSE STV 2 BB &R KR 25502, @iRETE T T
IR EE A B L | IR COARIR O UL BBk & O BREERR T 2 T3 5 72D, SRk
19 VTN T 2T LKF) VH, DIREREIEFIC A2 Fi LTz, XY 0 MTEE O
UL 5T, RmAKFIESFT 1000°CLL O SR TR &, KFE 85atDIRIAA 4
250°C &£ WO IRIR CHIET A AlREME N S D LR ENTEY | KFELEICWEKT H 4
<HLWa BT NOMEBHBEORTREMEZ RS T DIZ, T OMBITEEREREFFO,
ZOXE I REKRFREDOEGEEIERT D7, BFEHOLND b o & BIKFREDEIK
FWTH D VH, OFERLZ SRS E T TITo 72, HEWE & L i3l & T VH,
(x 1% 0.5 F2FE) %, AKFEJRE LTl NaBH, & Ca(OH), DiREW % -, KFEZEA
T 571 NaCl 7 7% i, $5 GPa T 700°CE THENL ., 2 BefEfRer L7-1%.
WEVUBE L CREIRFEIEIZEI L& 2 A, VH, Z21ERT D Z L T& iz,

TERL U 72 VH, & £ 789 5 GPa THEL L C |l = 058153 X #EIHT 5%k % SPring-8
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?® BL14B1 1B W TIT-> 72, £ 1000°C T VH,1Z, VH & B b A2 Lz, Z 0l
BCIERDOKREDHH ST D LB X BN D8, KFEIRE O @ EFEO HBLIT R
T&ERRrole, ZD%, MEERET 205, i STV 5 1200°CHEE TRl L = 72
Molz, SHITMEVT S & KRFE(W XD JEI2 NaCl 23k L7z, wEICHE ST
LFENCARHEN SN H D EEZBND,

Wk 20 R IX Fe-H SRICEH L THSE 21T o 72, Fe IXFIETIIZE A ERFE LS
RO, BE T TIIKF LS, B2 600°CHKR T 5 2 L AMEShTW5, et
JVNIZ Fe & ITRBERAETRZ A, ®iREE T CENE ST TREL M EE 5
Z LT, MiEER Fe SKFEL SN D Z &3, XRRIEITE OGBIERERRIZ L D Fe O 1-E
BELE L ORI ORIEN DD Hiviz, /2. 295 LTHELILZ FeH, Bt &
NTWARELE (5 GPa T 1100°C) #r< TRlfET 5 Z & b bivlz, 4 GPalZ
B DEEE ETHETT —F ZNET S Z LI L, FeH, iR DO#ER % K0
HZEMMTE, BT, DT OHi7e Fe DR 3T, KV mIRSIHETE,
FOGHEDE L Ip o 2kt E ORGE M2 B e V2B T2 Z LI k- T, s
Fe Z@lff S8 C X BEHTHIENFRE & e o7, ZORER, # 3.5 GPa, #J 1700°CIzE
T % Fe IRIROREIER F 4RO D Z LI LTz, 557 2 DOMER 1% Flg L
TofE SR, M7 Fe & FeHy OIRMIRAEIZ IS 1T 5 Fe IRl 7-R DU FEBERLFICIX, TARICK
LT, THUZERERBVDRNI ENDNoTz, ZHUE, Fe KT TH, FldbEIA
HERU LD ICEBEEDOZEILNAER L, KENEANINTZ & & ZDELITKER 71
EHAREMEEZ R T H LD L LTHEH SN, AT LT, Einm/E e EKE bmEi s
RAEZAYEY RT U EABUICEL T, SRR ENATRERME ORGT 21TV, T ORER
ZIOCIZEER - BUEL T2,

Rk 21 AR EEIE XBRIEI T SRR A flkfr L. RIS O E IR E 2 TR~ T, BRKFEEG S
IR TIL, 4GPa iz T, FolrBR 1AIEEREAZ R T 50 Mk O%E 1 v — 27 OfrE
NKFEEDEEIZE > TREWHERE~DT RN OBEIT 5, IRESCIE IO EEZTY
A, EIERTORZ R EERBORBRREZEHNT 5 2 LI K> TROTME TR O T2KFERE
I3 03 &0, BEOCHTELVINEWEDD, AERRRFHOME E /e 72, WK
HCOZELDIFLEIZ DWW TUX, ZDFIEZ DO DI, BEREZR &, BHHE & 1%
BIOWENLETHD Z ENHLNITR-T2, —J7. 25GPa fHir Tk, K#Elick D
B 1 E—7 OMEDOEITIEFITNE L, KRBEDLVEWZ ERNRBInE, *
7o, 2.5 GPa {1 TOKFALIZ X DA OIE T LHENCHE SN TWzb D LY iT/h s
<L BEDOEADN/NINWD & EFJE LRV, EEOEYTAE TRIFHIZ X #RETTHE %
To CHIEEEZM ESTL7-0ICEHF T X SRR EZEAT L L &b, JEICL
LR DHERIA Y > b OGS L OMYWEZ AT IRIARES 2 AV IR R 85I CHllE
TEDLEIICHER LT, ZNEFATLTC, XA PEL RT U EALHRICER AT T AL
KFEEZEANLTHEL, BT Z L2k > T, EAEE FTOLRBEKELY ORRD
#@hE B CBIERT 5 Z L 2R AT, MEICL > TERAT VU ARKELEIND EH
Z HNDAHMISE DA, K5 GPa £ THIE Liztk, £ 250°C & THELL T & mlfigix
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BEIN2 o, ML S TEDR TR TWDEEEMEIISH D 0D, Rk 19 4
FEIZAT o 7o XBREIHTEBROFER & o io¥ T, KT/ TF V7 ADMRVIEEE TRl#E L. K
FIRE ORI WIRARIEN EBL S 5 ATREME IRV 2 E B BT o 72,

K 22 AR IIRTAEERIE 21T - 78RN 2 €, oEBEE, T72bb=v 7,
a0 b EKRBOEBOREREEZR~To, £z, WIERFRH O EHE D 72 DI FERL 21 4
FEICHEA LT 2R X B e COREZ FIREE LTz,

Rk 21 EFE E TITAT o T BOKFABWIARTIL, 4 GPa I8\ Tk, Halr#E M
B2 RO DOE 1 B — 27 OALENKTE L OEEIC L > TRWIERE~DJ )
RBRCBETHZENHLNERD | R TROIIKFRER 03 1%, MEOHELY
SN L 0D, AENREEOMEE /eolz, = v 7 ALa L hTHARFERE LB
KasPNIZE A L, @IRETE T CKFEZ W S 72508 2 59 4 GPa CRilfig <& CHIE L 7=,
AU e SR OGE L VKT T 5 Z E BRI, E70. Aotz M2 &
TR DE 1 B — 27 OALEDBKFE EDEECIZ L > TEWEBE~DT 23 5
BT 52 ERHALNCRoTz, L L, ZNDHDO&RE T, KERENRAINIE CHHE
IZHEINT 5 L) Z ik, 7 & B EETERTIIEEO bivike o T,

B O EHT A E TRIFFIC X #RETRE 21T > CTHEZ R Z M LS 5720 FE T+
X Bt L OVIEIC LB & 72 BT A Y MZOW T, Z N E O MERERHMN %
T, WIEICHATE D 2 L 2R Lz, 7272 L, M5 OE 5203 25 e 2
DOFEHENE D & AT MVOENEDD Z ERbhol=2, # L < =X —5i
XMEHAT FI7A P2 BE2BATEZ LICE > TRILL S REollENTE 5 &
T LT, Flo, BRI Y v N &2E5 56, ZRENDORY v M RIATSET, Bl
Frodul BN X RO 4 SO rEE ADOEDIMNEND D, Z OFFED FikEE ML LT,
ZHUC Ko T, BEOAETHBZFRIRHIZRIEST 2 Z LR RE L 720 | HIE DRI
TXDHZ ERRENT,

Rk 23 FEEIIRTEE £ THIERI T OB AR, Thbb, NFY UL 8
=, AL NIz, v B e F X DOFEBREITS T2,

ZHNETOMET, BIET2KFMEET 23700 A%, K 4 GPa O & EDK
KT TH, AL LTHEMA LTV NaCl Ol Ll T CIdB @i nglisz ca /e
Mmolz, —FH, WIETTKBEZIZEAEWIN L72NEEe=y 7L, 2,91 hME, £ 4GPa
DEEDKRFEVURT TIL, FEEEOIRRETKFEZ I L, M a)E X 0 AR IREE TR
L7z, WIBKFERBA ST OREO R 7 MBI SR L0 bR 2o,
<N T, BUSRELSRE T IXEEE TR o s, BRI REER T & 2, F7. R
BEb R 2ole, FH UL, NFUT L LR WIET 2 KFEEWELT 5, Fiz,
WIERIBROEAKRE T RN EREOKFZEZL I ENREINTWD, ZDkd,
BIEFCTEY BREOKEGZLAEDEOLNDFREMENRH B 720, 2 KFEILT ¥ > TiH,
ZRFRE L BICEERMVICANT, $4GPaOFEEF CHIE Lz, TORE, KYIO
TR T AR WT, MR T X U ORE L D HIRWVIRE T, BB Sz, Ll
RING ., FERDFESRZ 8 B0 K LRz BT 2 2 N TERhol, 2D O 5
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DN ONOERTIE, ENEEZTZ0, RS2 LV AZAFZR LTV O
2120 MEBOBEZE O TR Y TRE LA, WTFNOERTH K 2@ 38R TE
Iinotz, IR OFER CRMENEIE S NTZONEIARATH L, b OERERE
T 5 &, BETKEDETEKT DRTHERSEIL. &E T CORMENMERINT, &
JETAKFZZRIL LIZ WEHIESRSRIT, KEZWINT HE/E F T NaCl OftR L b
VR CRLE DR C X 7o, BRI HERE © X 7288 Tld. IR o 48 R 1 O iR
D, RSB E D b DTN EL 2o TR Y KFEITHE S & R, JAEIRA
HAEED L DR TAS TWDAREMEREW D & I iET 5 /KFE&EILIE UL TORE
DA EREREBEDNTRNVEEZEZOND Z ERHALNI R -T2, NPT LD YATHISE
TIRE SN2, KR T, IEFIZEZ L OKRFEZEDRIEEENR G LD &V ) fER
X, FOBRBIZBWTHIER CTERholc, MENELMEICR D Z LI2X > T, WS
HKFBED RT AT 4w ZITHIINT % &5 mTaEMEIL, ARl F%E L7- 4 GPa f2E D)
NTFTOEBEBE CIIE RV ERmENd, ZOMELZBELET, ZNETITEA
EWEEI D720y o 72 4 GPa, 1300°CLL E & W9 fREREREE N COERDOKFILE LOED
HHEE OSBIER X BETHETEZRE T2 2 LN TE 7, 2oL, fFFEROFHO
&R KFEAL DE RGNS E IR S D,

2.3.1.3 BRERKF O @R LTS

YARK 19 A EE I E IR EE g L OV BLK R i Bt o0 i i s R B R FEBR A ) < 4 2 3k}
T ORIE L ZDOMEREZFHE L72(FR112.3.-(1), BZRIZEIT 58V ORIEERE Cld —
Y ORI/ NRFERE 2 N TAT o 72, X UOICHTEDES T TLEITMENTE | 7>OH]
REZRBR Y 2 < ORBIAFEDNBT 5L OV A RREEIT 12, £ D% b — X —DINED
KOPEZEITV, EEOKFEFRAEWE ANTIRIE TR 8—Y O T LMo 8« K&
EDIRT A —F Ot 211 o712, ZOfEF, 1600°C —6 GPa DIREIE /M T T8
IR ATRE 722 B L OFERLZ T L 7=,

#M2.3.-(1) FEIEEABRIEDTZDITIT o 7o Fili E TSR

FERE EEE | IRE (C) J£77 (GPa)
EIE T COR L SR—Y OB BA & iR 3 1000 6.5
b — & —DINEEh R ORE 5 1000 6.5
BVERE O b 20 1600 6.5
AV AV NG, &2 (4 7 700 6.5
W FEBR(EDRE - & T IRISBLIER) 20 1600 6.5

AIEIZAE) L7233k 222 7 2 7 Ao R—Y TRERN S LT Y | 10 pm LA
TOERERMTHEENERIND, 207D, @EE TEAL/ =Y OITNARER~
=T AEMEN B LT, T OEEIT@)FAE O H/NE Y ALY 1 um, (b) Ik
[FIHHEE 2SN oK 24000 rpm | ()BEUIANC B IR HNLRER 7 L—L a2 HT 570 L,
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EAEE DN NN—=Y OEEMLICHE LT EETH L, BASIN~v =725
WTEEEBRAO L A=Y (G 5 -0 HBEREA 7 0 79 AOERETT - T2,

Rk 20 AR IR A B KB DEBEINC L D6k E . T DKFEL - BAKELE
WFE % B B I LKBETEA B OB ~DFE# %2155 Z L 2 BRI L L CTEIZ Al RITK
LTI Z T o 7o, HIFEWE O, SRR AE' L =Y OINT., KSR L2 @i
JE T TOKRFEEIEDZE OGBILE, BINGUEL O3 & 26 202 A 0D i8R <
1T OO 1T - 12,

EIRFEEFEBR THWD B R—=Y D5 b5 IO T EOEEFEIC X Y iz )H]
NREETHHIMB 2RI TT D010, v =0 TR A7 —F 0 MEEAE
ALz, 7 27 ZARMEI O TAC K@ 22N THE, TH, 3EHERFEORE L T A b,
ZHEB D7D Tar T ALBREIZEID, 7T 774 RV a=T e L oY)
IS EE LUOBEBHZ DWW T, mkEE OSBRI HEIC R o 72, T OfE B Eiim TR ED
FROIMED A3 0 EBRIEE O EICER o 7=, BB OB X 5 KFELLUG O 2
72 EERARDIDIT, AIRE~DEIEENET S 72 OFEHERH 22 PR E 4 8 A
L. HEMEOREEIT I VAT LEHELT,

e L A BB AR LTS OS5 BIEE ERONEREOM L4 X570, &E
TIZB T DREMLE 2 R EICFHT 2 BT L —V—Bit 28 A LYERROER %
To7o, M0 UREEL0.5 pm SRR Sh, kOB v — L ik L T 17D
BEra EARFEBR Lo, ARFHHIT AT L OBES EFRIEE ~DBEAZIT 572,

&g L KFEORIE % % OEBET HHAN ML T 2729012, Al Z XU FiRE K
FACSUGIBRE DI Z OB ER E1T - 12, TR F—HIRHE 2 V72 R
X MREHTZ OB TR A 14 T AT IfER, &8 L KB IE LaBKE L & 1

® AHz A BN &
N | A
\
(iv) 460 °C ﬁ%MNJA\wm
v\ WAV 'l// 2 J\ A\Y\ A A
AW ;[ \\ \E' !
p— |l 48
% (Iil‘\)yfggpixvﬁ\"/v «JV\,,,,/ _)‘"!ﬂl\ A\\M\T_ﬂ e
¥ | i) 570°C AN x“”&
@ AM‘\:\AAV\M\/\ ,4\/\/\/ WV WV
WA O
oM =
(i) 5.3 GPa a N, T 0.2 mm
550 °C " WAt
e e RIN23.-(6) AL TR o
36 38 40 42 AlH ARG O S
XBITRILF— (keV) B, FOERS AlH 5 TH 5,

[¥M2.3.-(5) 5.3 GPa |ZF1F % AlH; Dk
FWHLH YA 7 MZBIT A X BREPT S %
—
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BT D 2N —F L THETE DL 1077, ZOTIEIZEY ., 8.9 GPa, 600°CH
R RS I BV TORETAMAR ISR FF S 7z Al 23 BHERUGIC Ko T AlH Z AT
5HZ L aHO TR LTz, & BIZKRFIREFIZIV T AL @R & BB A fiE L 7o/,
5.3 GPa DEINTEB W T HBAFEN - KFILY A 7 ANEBITELZ EEZHALNIC L

(XTM2.3.-(5)) , i E R ARIZ 31T 2 BSOS OMRD T eV KR IRIRIZ L - T Al RO
FRENEDONEMEIK L 727200 Th D L& 2 Sivie, bR AH 2 i 4 = & THIZK
WENNZEIT 5 Al OKRFEREBLTE 2 el A2 7~ Lz, BN S 4072 AlH; 30RH L,
ZOHFE LD EE LTOIREE T, 2 ORERLO R E ST pm~F+ pm ThHo72 (¥
M2.3.-(6)), HfEMmHARZEY ¥ 2 & HAMRE T, AU EIREN G EIEIC K 5 Hifh stk
DOYHFEM 21T, BEREFES TH DL Z L 2R L, 7~ V0 tilEIC X - T AlH;
B OFMBZITOWRED AT MV EGD Z &k LT,

HFRWE O RS 2 KB OFE R DAL . KFE(LIEFE - HRS SRR
RIBFRAEZLET D 2 ENARE L IR D T2 | MR ZARIC K 2 B Bl s 2 — 2234k
DR EBILEETE HAESHIEORIE 21T 572, 5 GPa, 600°C CHEKE L7= Al ® X
FRETRZ BT 2 Z LIZP Lic, ZORER L7c Al 29KkFE LS T < s A
VAT ATBIENFREL fe o Tz,

i E N AR S T B KT DRI IR T DT, FRBEMEE DB AN %
T, AT AT 72, BIEAK LIRS - R - IR - B AEA
. ERBMSTBISE CHBEBE T AERIT. BIET TED L I RIS E TW D)
WSS D ECHERICEE T H, FEBEMBI TR LV b @GR Dm0l
179 Z LT, WE IO OEIGEEZ mEE LB Hd & RRHZE RIS O,
ETOEIGE 2 £ E T IMSEBE e SIS K VBT 20BN L 720 | HHE
R ENRITAIT) ZENAREE 2o T,

[0 U 7= 3Bk Dk BB 24T 5 B A TH ASHTEERE OB A 21T - 72, i O &
BEERGOIZDT A FEHE LCRIEAK LT AlH, OO 21T 272, mEARIET
FE LN DO EN DRV, —EIOGKER TR ONDIETHIAELTKETAD
RN ARETH D Z L 2R LTz, BAET HKEREDEENZFMITARTEOT —4 &
452 L TRIEETH D Z L& fEad LTz,

WeRk 21 AL EIRGEE PSRBT 2848 DOKFEL - BKFCOSEREZH ST L
FEROKERTEM BB ~DOFR# 2155 Z L 2 HINE L, RS2 05812258 L [l
RELDOSHTER A DT, Al ERFBOIGKDORE, AR L 72K B OB ) )22
EVEDORHML, BB OLPLSAFIT K HKFEE - BAKFCBOSDEN TN, 2 b
DFEFN O FOSHERE DB 21T 572,

YRk 21 AEFE I OBEIEIC L 0 Al EAKFEOIEK EZRE L, miREE FTA
iS5 AlH; OREIEZPGE LT, Al & KO FISHEIZA) 9 GPa, 600°C & v @i i+
O FEIK T D BB O SRR FEE 7 R L 0 (IR o ik T & - 72 (K 2.3.-(7)), -
i AR 2 0 @R T AlH IXEV ) FRCAR R E 72 T OEBESNI L FEBL L 2o T, B
B L To KRBT T OREEISGETD a fiED AlH; Th o7z, AlHg IL5 IR T
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TIZELATEE T, BT aLE

LA ORE. BEFT 00

#) 2000C THfEST D Z &N - AlH; AREEE

Mmool 600 RISSES
HRE OB L 5 S

RFEL - BARIERE~OR

BERRDIDIC, VIR E

BE AR - aREREE 00| AlH, ZE4ES]

T TRFABSOE D Helge 24T

i, PV HEHIRED

KFLSNT, BRENIEE ~— 6 8 10
BUSMIC. — L L EORICA FE77 (GPa)

FALM O DR S LT, KIM2.3.-(7) KSHEE GBI I v RE ST Al
L7 REEERE O gy EKRFEORIGK,

5. AR LT KRFER D A

WNIER~DKRFEDOHIEZ LT T D Z E MR ST, oM R Z W85 A6 13KkE
bW DAL EIFTERE 2 AW 254 & e U CBE B W T e o 7z, ZHUTHE Al
DEHPBICEDN KBS ZLEL TCWDH O THDL EEZ LR,

& IEFRBIOBULIRIC X 2 KFEAL - BAKRFLSIE DR Z TR D 72 DI FEHERLH
e RIS BN B AL E 2 SR E R N PSS B I 11T 32 BT &2 T o7, =
— L AL a—FEHEAL, BEEE T CTO&BKELERICBWCRAEMEST L AD
WA, “WRAEE - BIREA T AV AT AL LT-, ZAUC LY SEERKED 5
TOVIR RIS RS D BB LN ATRE & 72 o T, AESEIRIC L D, Al OKFELIK
IS OB ZRMG L, Al LR LT AlH Ofga A A A B TEH L0127k
776

Rk 22 FEEEI. AETHUEIC KD ALKFESOSE OLBIEIC K0 | @iRsE N Okt
B L7z Al BB O K BAL SO B FE 2 b SR A RO L & FRITFHRD Z LITB L
776

YV 21 FEEF TOT RV — 3B X D OGBS ERN S Al OKFE(L
FOG & BIREENSMENH Lo Tz, —TF, TR A=k CidEERRE T
CHEABRIFRE L7z Al @R OBIZE0, AlH; BifE D4R - iURIBRE AR 2 720 Ol
WIXGED Z Nk 0T, T THESEIEEZ WD Z & T, HLKRERRL B DA
Pr X MEPEST D ENAREL 20 . S OICHESERARZLICET 2R LS5 Z &0
ks X olcieo7e,

£ EE Sy HUEIC KV 10 GPa, 650°C DR EEE /1564 T~ T LAl KBS 2 £ D815 LTz,
Z DGR, Al KFENILLTD 3 DDRT v FERTHATT D Z 030 0-7=; (1)
BEABRLAL R L7z Al )8 O/ RSOGO RN E & 280k Q)ff(k L7z Al gD /kKE
bt R)KFEAIZ LV ARk L7z AlH; D BRI, 48 KB ORI LS L — kB
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BERENTWDHEGTH L0, TIOITAKFEL - BIAKFY A 7 kS (KR LD
FTOTAHEFERI LEFERELDEEZLN TV, —F, ARSI Al Off
LB AlHg ZERRORTICE X TR Y | oS EAFE & 13872 5 U5 A 1 =K A
TIHEEOSSEIT LTV D Z L AR S T,

Al &8 OWAMESIER & . Al KFEALSEOBEM 2 TR 5 72012, Al KELE
X RWREIE &M TH S 6 GPa, 600°C T Al Z/KFIRIATIZ 8 BEERFF L7-% . KFE
LEOEEE & 264 TH 5 6 GPa, 400°CIZIEIR L, % D & & OB OB % A FE /s
X0 BB LT, BN Y = OB LA XI2.3.-8)CRT, Al kFE{L
FOGME & Z2VREEE /15 TdH 5 6 GPa, 600°C Tli, 8 BRIRF: L T H MM b EUG I
MR S 7p - 72 (XM2.3.-8) (1), D% 400CE THHIT D &, BHHENS AlOTZ
> T IEDIR D IE U O (X2.3.-(8) (b)), MG LS Bl S Z Endbhrolz, &6
B KRBT D &L BRI E SR OHEFT & IS AlH; DA HER S 7= (X
M2.3.-(8) (c)). RKEDFEBRZREITE %A 2 T, HMEREN R E 25602 L 0
7 (XM2.3.-9)), Z OB LNREBY . Al OFGHIEER X, AlH 3B FHIZ %
ERIREE NG, T7bb Al KFRIENE X DIREENEE T TOREX 2, =
DZ LMD Al BJEDOWHIMEEISD . KFEMFUSORIBRBGE TH D LB 2 b,
VLD EREFT 9 BT AIEE R EIC 00.8 mm OF 4 A7 RIZYI D B HE R BH
Slcled, WY R FEHEAN LT, ZHUC L alBtoft B30 K M B L,
NURIRNENNWRT 4 A7 215605 K 012707, BEIE RN OREIO FEHRED
EHOE NI R b, FHEMEDOEWERD ATREIC /R o 72,

Wik 23 4RI, 2 E TIT-o CE 4 Al OEiEEEARF LR ZFA LT, Al
BREGCREZRN LT B8R OKFCISRBE T -T2, M Al OEZEKFE(ITITETF
MIZ 0.7 GPa, IRV EOIREIENSFUENVLETH Y | AlH; ZRFEAMEHE LCTRIET %
EToORMBER L RS> TV D, B OKFISIS IR E I SME, T DK%

(a) 6 GPa, 600°C8h (b) 6 GPa, 400°C (c)24 h
L 4 < '

2

AlH,

AlH3

[II2.3.-(8) 6 GPa D/AKFEIAT T Al 5k 2 4L L 72
BROMAEHIEC L - TH L XBREPT ¥ — 0 |
KEHIE BRENIZTNZENAL L AlH; b0 7T v 7 —
7 D—ER LTS,
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bW DIEREA R = Z LB —IZ L » Tk
EEND, ZZTAH; D Al O 4 H
FECHRITER L KB ORERES 2 L
E—%E 2 52 LT ORI IRE

800

AlH3 % E SR

S 600 o
ENEMEEELSESH - LRTELLE O
N, %

AlH; 710 Al 2 BEL R ICERTH 2 &
DAEENE D MERRDT-HIT, Al 1[04
Bt M(M=Ga, Ti, Mg) % [&A S&7= Al

AlH3 &7 fEig

A4 % 9 GPa, 650°C 0D & E i th 200,63 10
WZRFF LT, T ORI OAE4 THi [£ 7 (GPa)

MIM2.3-(9) Al SLiE2 & SR
JEIE T 28, BRALHME OGS M B8R &
MRS TZIRBEE DR, AALPBIER S

7 AlH AR U, F5E 48 03 570 15 #
U7 AKRFANIEBR L 2> 7= TH B
kB E AlH, 7D Al-H #E& 133 E RS

T 5 (Y. Takeda et al., PRB 84, 153102
(2011)) E HESNTWD, FIEED M-H #&
AR E LD LDOTEDLEBTHEMIC
KD EBRPIVE LD EHEEIND
D, Z O @R ITFRILTE TR o0 > TE
YA

i JE K B FH OB A aaH il L e ©
HIE S 7z AB061-T6 A4l D\ Tk FE(L
IREE SR UEORE EZ1T > 72, AB06L-T6
Bb b AKFEIZ L - THl AlH; 243895
ZEN o T, ZOARETIZIRINTED
WA CTKFLIT LB IRIREEE 1R D 6
GPa, 550°CIZIK T35 Z L A0 o 7243,
Z AVEKSEAC S DB Y2 TE Sk 3
ZAL L72 b O TR  REERLIE KR
(LIS Z i3 D B/ NS < r otz
D ERHER SN,

AlH; 1> Al OFE S EH L 3RO T 7 1
—F & LT, AlH; & B ok 2 A
T2 Al G EKFMORE AT 72,
FCC i 2 A9 5 AlsTi 5420 10 GPa,
630°C CARFEZFHIET 5 Z L gtz D
SEIEIC L 0 B S T L2 (K 112.3.-(10)).,

ARl U 72 P RAR R ERIL TR T ISR T & 2o 78, ARCRIT Al RS &K

NIz,

122

KEFF A 3
g 121 { }
% 120
R
LI { | i
2K mL
g 121
HX
g it
% H
E’E 119 EHEE{

118

500 600 700

B (C)
[¥1112.3.-(10) 10 GPa =317 % AlsTi @
KEFM T L OKFBRAMEL D%
P C O IRFEDIREEAL, KFBFRIK
AR L BRI T B R TE R &
0 k& T RFE O Rt 22 I BR A B A% S
niz,

800
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WA E EBLL 21O TOMRETH Y . Hill Al EESKBWEB~DfRE % 5
Z 717,

ARFGETITH . X #RAEFIH Lok #E b - BKSB RGBT DZ OGBIEHIEIC X
V. EORICHEE LML, ZEME, ROCHEEZ SR 2 8 RA 15 TRtk Rek BT
MEBIRA~OFRS 2T T2 2 L2 AMNE L, BBEKEITEMEICHD AlH; 27
V=T N ERBOBEEISIZ LY AT H72010%, #1F7r9I21% 0.7 GPa, =iRLL
FOREENGMED, S HICREBEIEDOZEIZ LD 8.9 GPa, 600°C D @il L 25 4 EL
ThndIZEumULT, fli AlH; ZKFEIFEMELE L CTRIHT 25 6121%, bFakic &
HEFNANX—H A 7 VOEANPRBHENTH DL LB 2 bz,

FHL S NTKFACBUGIERR & SO Z OB IEIC X 03I~ 2 2 & T, Bk
FEDEZEEDOINH « KFBALSOE DIREIZKRT) Uiz, Z ORI Al 225 AlH MR T 2 B
MR OB Z AL L SO N MR E S S LERISHBNC RS Lizb o T
b5, BEEUSIOTFECL > TEREND AlH; ORISR O B, KFE G
DA XT 47 AFEICBWTHEERAMRLLERLHDTH D,

AlH; AL - REBEZH LN L, ZNHOREEZ S iz, Al OREN 2 KHEIT
M BN ZNIE ] S 5720 AlH; 110 Al D RFES B ~DEHLI L OVAIH; & 82 5
fEiEEE AT 2 Al AR ORI, ML AlH P ORER 7 Al-H #E5
D=, BHROFEBNRRECTHD B2 O, FEDO M-H G2 20T
XHEBITLFE M OBEREEIL L, 20X 5 2E8RHEE LW LIZ&IZ AlH; 0 Al
EDOBEBERLDVEND D, —FH., BEIFIEFCCHEEEZHTH Al ESDREBENE
T D LRSI T2, U EOEHHC X - T Al MAEEDOERBNGIIHED Hiv, B
BERASKBIMIETUZ SN D,

2.3.1.4  EEFMEFETEEE OB%E & K FEREEFTE~ DG

Wk 19 AT, TV — 73 BR%E LT D J-PARC ETREE A EELEEE (NOVA)
(ZRRE PTRE 7R /MR« BB 0D [ P VE - RITISE OB 21T o 72, =S T 10 GPa LA Lo
JENPRRETELEET L AERELE LT, RN =7 4 UNATREET L RZON TR
FEATOTERER, FANALS, FETE2ZRT2EEBAEZ AT 25 VX4 RRE#ETH 5
EDOREFRICE LA LT, 512, 2O L RAICHSET A FE I AEHIEAOMER Y 7
DHFEERRE L. BUEE T T2, T A FE—2 %W -REBREE TIX, AWM ETH S
200 b E TOMMEITRF LT,

Fio, BIEERICMLELKFEERT OB TN, £, BET L AE T
TEL T AT =3 REOERER T eV ERET D &L b, Pk 2RI
THEONRY I 7T RHELEZEOT N TEdFa—E vy 78 bR foT7
YENERIELTL, 61, mEFEFEITER T Ay MFE L THWOR DT X
YONAZTLEEBAFT L L L BT, MIRERICMA D720, MBERB X O
IR OF IR & R R AR E —XOMREZRE LIEA L7z, 12313 BeEK
FeoEREEAR] CEH L TWAIREREHO Y 1 7 J 5% Z 0%EE TR T
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L X ol L, BRBRGERS Kk OMERERER 2 52 T L7s,

Rk 20 AEEELE, BRENY - =T g NG EEEEE O BN Ak L,
ELTOMERERELSELT DA AT ME e b NTIRIZ-DW T, SPring-8 Fd ot
ZHWIZEBRIZE > TEOREILEZIT O & & BT, JRR-3 % & D HRPD (AR & & #45#
L= PR ERZ1T), AR (Pb) B X O LaH O PE R 7 v 7 7 A )V & E-
2 GPa DR T THAZ LI L=, F72. J-PARC TOHFMEF-FHEERICI W THBE
ERDMHAY v M b NTAIBI A 7T — %, miRESHBELEE (NOVA) (1R E2EE
ERETAHDT T VR ER - BEL,

J-PARC 723 12 A K BB S 7o DT, JR1 IO TR E  (BL19:
) 22 OEEHEE A FFHIAR, J-PARC 7V AFMET-Z WD TOEBREZIT- T2
(KIM.2.3.-(11)) . mEFEFEN D & OFEHEEHT & 2 B2 [m4r & — 7 23810 S,
AIEBEOFIENHERIND E LB, HETFE—La) A—va VOFELY—V R
RAY y NOMMIC L DNy 7 7T ROBEREICEAT 2L D Uy 2 HERET
HTENTE, SHIZ NOVA IZEEARET HT-0O0OEmET VAMEEREHN 7 7
UhERE - BEL, NOVA ZFIH L COERIIIHZ 7=,

Rk 21 AEFE VXA £ CTICRUEZR I X oM E3EE > A7 A% J-PARC 2HLELIEE
(BL2L:INOVA)IZE A L, @mJEFMEF BT ER AT > 7o, EHERE & 2 2802 HIE RO
JEF 2.7GPa CHIE L7z, XIM.2.3.-(12)Z/~ T & 5 12BN X 2R [ET v — 27 % )i
Wd L UIiCbhbleo TS TE 2, ZOERER) D NOVA OREE 2 HfgE+ 5 &
EBIL AT T T RERDSETLOVRBEDORWT — X 215357200 KK & T
HZENTE, £/2, BECMET H7-ODMEY AT LOWE, EsE R EFI2 &
BB O HEZE T A T OFSTRBEGEZ M 2 W R LW o T IEE U R 2D 5 &
EHIT, HBoNTZT — X BT T 57200~ R 2T BIONY 7 b =7 2 %#E L,
BET — 2 R O IEIZET 2 Rat 21T - 72,

d/ A
as 1.0 15 20 25
120 T I 1 T T
311 220

100 b

a)_
i 200 |
P 0

40 +

1
0 10000 20000 30000 40000

efTEFA] / peec

[X10.2.3.4(11) J-PARC Tk EHEHTEEE (BL19:E) 12XV FHNiNY « =57 1 v
N XL ENOIELEREL (8r) oM hRET 7 e 7 7 AL,

12.3-(20)



4000 T T T T 7T
BEBEERILE)
BEGEEELRILRA)
g ‘ 2.7GPa(BE+ILA) |
& 3000 - ‘ A
% t
H
Nt \
#2000 - , Pb220 )
& % Pb311 Pb111
§§ ‘ [ | Pb200
1000 |- \ .“‘1'-,"'.-\[' 'l"".'. ""ﬁ l )
’ 1 | .‘\w'«.‘."“
0 Pt . P e 1
0 1 2 3 4 5 6
d(A)

MII.2.3-(12) J-PARC EHELEE NOVA THRONTZEEML T
BE T OSOEELIRE, FE FIZBWTHLRENS D 71
MDEWVSIN TH LTS,

Wk 22 FEEEIL, THUE TR LCEEAWR LN 6, & HESRAKFE I3
T o HFETEPTEBR 21T o 7o, xt8 & LT, [2.3.1.1 &R &S H EKE LY OREEFIE )
D TR I THBREOBIR D BIZE S TV 5124 TG R 2 KFE b (LaDy) &
®’E LT,

FEREMIZEE L T, LN T W R 217> 72,

BEEFEBRICBWCHET TRONDBIGZ, fEF TR b DL, IV IEE

IZXHS DT BT, ENFHET VX LDHDICER L,

L0 EREE CRBAUELRET D7D, AIWB,C a2 A—X—%EALTT—#

DNy 77Ty ReRLEE, T—4OME% ETF5Z LT Lz,

o TS RAKFE ML, ZRFPOWBHERKS LRI LALT 5, RBHEEREOKFE

(DL ERET HT2DIZ, V7 a—T Ry 7 A& LT, £7-. ®ET L A~D

YT 4 TEOREIOBICZBST0IC, BET eI T TR R T

Ty T 4 TREOHE N,

B DB ATV, J-PARC £ HELEE (BL21:NOVA) T HME [T EBR 21T - 7=,
ZORER, EWNREE & 725517 GPa T CTOHMEFRIFTERICHKII L, &BKEL
¥ (LaDp) 2B L TZAVE THADE X BRIEIHTERIZ B W Tamis IR 72 22 b3 R

BNTWAHIESN T TCORKZOBE XA O 25 Z LTk L (KIM.2.3.-(13)),

WARR 23 AR PE ISR BNLE OJE IR E % £ 0 B 62T 572012, Pk 22 1S
(ZHUAG Le a7 — 2B LT, U — hUL MEIT 1T R D K 9 WIHIERT
Y EADD DEHT O & OF — Z fEIT IO 2 D 7o, MEERET TIX. BT
DALEDI72 5T F OFRENEEIT /R D0, mEFERT —Z 1B W IR T e
MZOMTRYEENR TN, ZNHICE D E— LRI A EMICHIETE 508
DI, FEEFRIT OS2 4R > TV D, I IED HikZfat L, FEBRTHE L=
NE— A LTz, RIIL2.3.-(A)C@) N T 2%, (b) NV - =5 4 AT G
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! SyfiAR o3 A 17 GPa
o LY VALY
SyfRAR i
) S fiRAR 15 GP
MWU_JJM v a

o o !
ey Lo : .
! ! L | o 13 GPa
e v
~ | i N
i Do !
# L ' SRR 8.9 GPa
v v v
E | | E* H (LaDz)
' 6.8 GPa
05 10 15 2.0 25 3.0 35 40

wFmEMERE KB

MII.2.3.-(13) @IEIZEIT D LaDy O F A2 —2, Tirb 22H (K9
GPa) THMARIC L DFT LW E—7 BB TWD, E7omEMIT L7oRER,
DIRFITHEE T CORED 2V, NEE A MOABKFZEZFFOFEETH
HZENHABMNTIRoT,

T U AHFZE A LT LaD, iy RO M- BT R 2 — DT R R T, T YU LE
B DT — Z (2 DWW TR RE 2R RIS IE |, T~ L AR oREHZ YW T E T L
ADOWEEEZJE LTI EA L T\ D, RITORER, N Uy AE RO EKFE
AT E A A 0.94£0.04, AV A | 0.09+0.06 LRE D | @mET L AHF DR
BFCIXMUmE &Y 4 b 0.95£0.05, \E{AHS A K 0.09£0.08 L 72V | FRZEOHF TRV —
ZRLTWD, ZHUIE Lo @t R ORI IENZ Y THDH Z LR LT
%o [REEDAHIE & L 72 fth oo [E ) RIS B AR S Z — OfRFT bt 7=, = DORERIC

DONTIE23L1IHTHRRZ LB TH D,

2.3.1.5 KFE « BiAKFELSOSEFRIZ I T D G (b5

AR 20 AR EEIIBCE X BRIEHTIC K DKL - BKFLEOSEFRIZ IS 1T 2 HEZE Lo
Wy ENEIE 217 9 728, SPring-8 @ BL22XU /N v F 1 1T E T 5 BL22XU F 7 A
B - BEHH Y AT A0SR ERE LT, ﬁzém%ﬁxriloﬂrﬁﬁf&é e
Ny FHKFETARROF v Ry FNHER Y 7 NRIZKFE T A g 25 iE L.
mﬁﬁxﬁzw%_iﬁafﬁxmhﬁ#%méMéo%mﬁxi@%?@ﬁﬁEuT
FCERTATHRL RN S5,
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@) LaD, in V-cell

; : -
6 8 10 12 14 16 18 20x10°

(b) LaD,
in Paris-Edinburgh Press

udad I |
o e e T s e

KI.2.3.-(14) (@ \F VL%, (b)Y -=F 4 2T F L RICE A LT LaD, #tk
DOFPEFEPT I — 2 DU — b ~L METEER, fENT L7232 — AW IE %
it LT\ 5,

RE oy BIE 247 © Mt & U CIRERS B A BT 272000 7 F » b33 Uk
LR(RFR R RE LRD) & il S i R 2 B 2 7 O @m B 7 A4 A 7 (RER 43 ffRE 1 2
U B DHAEDRIE K OEAZAT -T2,

ARk 21 A1 SPring-8 @ BL22XU RN v F LICERE T 2 W AEA - P 27 4
DEANZEAT -T2, Flo, THUTHERT 2 AKBWHH R E 2 B A L, KB A
WRRIZ I T D X BRETE OBBIE2 58RI 2 72,

S BT ENE 217 9 fthias & U CIRIER SRR Z BT 572007 7 » h/3ix
VR HHER (R0 EEE 1 ) & il SRR 2 BT 2720 OmE T 4 H A T (KRR 5
fIERE 1 2 U ) DOT A b &3 L7z, BL22XU (28 T 30 keV D HfA X # 2 ] L 7= X
FRIEIPTSEER 2 AR D ZnO 2 L CEME LT, BEFOA A—2 v 77 L— F R UA
A=A T T 7 AY+CCD AT THHEEITV, AT 72, EDOREE,
77 MR BHESTHMOI IV A A=A T T 7 A Y +EEET A AT
T 1 2 UBORRSRRE CHEYT/ 2 — L OREIZRE) Lz (K.2.3.-(15)) , EEEDK
FWE AR T H a7 BEN S LN D L O ICREI O &2 TR HIE, MG E B L
DT Ty hASRVRHER TIE 3 ITAT IS 2. 9 2 /3% — U OGN TE DL Z &N
R T&ET2,,

FlHEF N — T L LT 2 I S 72, SPring-8 @ BL22XU [ZFHW\T
NOVA THlE L7Z[F—iEl @ = R L X=X BT O T ERZIT->7-, #EHT VD,
R L7, #)65keV O X a2 WA Z & TEV q lEIRE THIEFREE 25, Al
TIHFEER CIEREL e A A=V 77— N ECTOHREA 236mm £ TS5 Z &Ik
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100msec 1/60 sec

440msec 5 e 1/500 sec

111000 sec

A= 50—t || ook iz vy || X -LI1¥ToYI747 »f»f;v"ﬁg-?—yv_77ﬁ?
Slit:100X 100pm Slit :300X 300pm

XI.2.3.-(15)  AFEAR H 28 CTHIE U7 EUER R Zn0 O X MREPT R F —2 ) 4 A—
ATV T FAXY+HERET AN AT TL Y BROREMHERE TORIEICKE) L
7~

VD, 30000

1000000 E=65.489 keV (1=0.18931 A) ;
yiid Sample-1P=236.182 mm 20000

4H

9@5 500000 I

N T R BT

10000,; 30 35 401

20 (degrees) ]

— __i_—} _h_.& A e AAL 1 1 | B

20 (degrees)
10° VD, il

Sample-1P=236.182 mm
Sample-1P=336.172 mm ]

Sample-1P=436.172 mm _|
Sample-1P=536.162 mm ]

[XITM.2.3-(16) VD, DE= R/AF—X MEHi A7 —>, FRTEREEA A=
77— NEOHEEEZ 2 THIE LR EZRL TS,

D, 20AT ETO qEE TR N = ERET S Z EATE R (KI.2.3.-(16)), HE
TEREHWEZIT O THDL EEXLND, 4%, BRIV F—XBEHEHT S
Z LI R BREIN D 0t X BROBREFIERLE A MO TR IR MR 2 LEIXH
DM, B X B E AT EITOMMRAIC L 5O —SDBEMTH L, Z DORER
N E X CTRBR I N—T L) U COKEIERG a0 _AHEER% (PDF) HIE % Fhk
34 L O BHBA LT,

Rk 22 A-EEIE SPring-8 @ BL22XU F2k N~ F LIZERE S [ml3rat 2R L CTlesy
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=X BRIET IR R LV ORI &2 OIS S L7z, E 7R X RREPTEH B —
DA RNy R=FE A LT L2, 7Ty 3RV HER O 233 B < F
L2 EMNAREL IR 5T, BL22XU KFEH AEAPEH S AT AE=Z AT HHEANT D
ZETERTOEEORELZE=F— L TBETEL LI L LT Zettom k
o7, ETFEE N FHKBRIHF AR 7 — 2 2 FR U KFE T A &
i 25 2 & THOREIEBRIELISN C & AR FER AR N CE 2 L 512 Lie, 7T » b
NIV Z BN E AT — Y O & L BT FHIEERT 5 72 D BL22XU Kf53E| X #t[E
PFEY AT LHAAT—VHEE AT H 2 L CHEMRICE DMV NalEE L 72 -
77

B E LTAT LA (SUS316L), 7/ =7 4 (A6061-T1), 7 7 A 7 DF
¥ 7 U OFEEZEAMIIT T2, AT U LA, 7L = AIAMED 3.18 mm (1/8
A ‘/?)\ NEIZEhZEn2mm & 1mm T, 37 7 A 7HEIIANZE 3 mm, N 1 mm T

DOFREFR NS —IZ) T CTHENAIRERT A & LT, TNHDOXF Y BT U IZ
r’rﬁl 100 mg D 7K FEW ek A4 % AV CTRIE & Fha L7,

BIEFR 7 N—7" L)1 L LaNis, LaNigsAlgs G472 & D7KBZWRIEFE D X #EHElE
EE L, B R E8IT8BR N — T TER SN LD TH D, Bl TOWE
HBUHFEREE O R RMEHET] (~0.95 MPa) L0 &+ Rnaaailete LTHRAL
72 B ZIE LaNigsAlgs DK EHE S35 0.012 MPa Th 5, AT L ARMAEMA L
7-iRBR A T0keV O X MEMEH L CHEMELZ, MT-r A —XKEFHTLZ L TRAT
VU AR e e P LTEIT)T/W~‘/®?E'JE7§§E{ Elpole, LINLERNORAND DR
b\@ﬁ?fﬁmﬁ*ﬂr@@iﬁﬁL 2 BB EED Z EIXTE D REE R E—
DOPEITIFAMETHDH Z }:75%%65 \C&E T, TV =0 AMURERIIAT VLV RITHAT
X %ﬁ@ua—mﬁw <HAELB/INE VY, 35 keV O X #REFIH U CHIE L FhE L7-fE R, 7L
L=V KK D OFRWEHT AR v RAHBLS D Z &P BT o 7o, R ET A
Ry ME X R EEZZEZHZ L THOLRERIT L ENARETH D Z LI D
ST, HENE ST L b B O RGENLE Tlx7e < 72 2 FHEEN H 5, REIOHIE
MEEAEZ DI LI Ko TR SN AREEZITEDNDR S 2 NIIRET T2 0ERH Y |
EOWRDHDGATHRERBTOTADa L B B ADEBENETEZLND D, A
*4@3‘6%%@&@4%?? IMEND D, Y77 A TREFZRIL X FERRLHE A -
TWB & BHTHERTEARENS H—FTEflizz 2 & ENEOmEZ L3
DIV PNDBRETHD E VI REDBD D, £ ZD7DT A ANAZOWTIFMRE D
WETH D &7z,

BRIV < IZHUD T 72 E I CRHN L 72 = 028 k% R U T — & L TR BIE
ZRIET D X ol L XBREWT & ENE L ZFRFIE TE 5 L 918V AT LAOREEZLT
272, KL.2.3.-(17)1Z LaNigsAlgs (235 1) 5 ()FAEHIE A L 72 KHEIEF OZAL & (b)/kFEL
Bt D8RR D X BRET /852 — o ORI 2R T, 7V =0 ABRIRER %] L 35keV
D X BCTHEZEIT T2, FHEELD b H2I0EmVKERELZEA LRI, REARRN
DOKFIEDHIN LT < @FE T HARFIBITET U, i@ EISZET SRl JHE?&# EX
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EFETTHZERHLNI ST,

YRk 23 FEEIL, BRR I N—TTTYA v ERLENTZ T T o OREEE L 2
CKFEWERORE X MEPHEZ FE L2, 77 PReLroBME LT
TAT, TNVI=gL, BT (RVAINR) ZREtLTc, 7 7 A TIXRE R EEE
IR LG < £V 7 7 A4 7 OHFEEET A2 — B3 HBLT 5, T =0 ATRE
[CRIREIZEEV DS, 7L =0 AOH KRN S OMOETF AR v SRS HKEBT 5, 17
R AFIKRFE T A DBERAVEDN IR S STy, EER IMPa Kl O KBIET) FTU — 27 133 4%E
B, EREN S OLOEITHRESD Z LNTREL oo T-, BEtOREE, 17 UM
AL LT LTV D Lt 7,

HEHI X v 7 VI L CORIER: &R U< LaNigsAlgs 54 &5 E LTz, By EIHIE
Bt bV T —(55 % 3R L KB AEZERH 202 SV 7 OBV & 1% T 5
E T AT LA WR Ui, KFHAEREOIES % 0.88MPa & L, KFERERIERED X
BREIHT N2 — 0 DEAE 7 T > MAAFUREEREZ R L TiTo7, 77 v b3 Ui

' ' ' = 23
0.500 (b)S f X - LaNl:v:,s Alys 28
A S P igET B4R
ol
0495 | — a S - #)
E M.AA_._ 20
E +f o, BPeeedesedecssheccbonodoncsdevcabocniccnsecns
= 0490
]
€ 0485
0.480 1
0 40 80 120 160

PR (Fb)

[XTI.2.3.-(17) (a) LaNigasAlgs D7k H
F NG DIE S DI, 08 %
MPa DK H A % ZEE NI D H
AATHTHREE AT A BAL
72o (b) LaNigssAlos DA imf &

D X FRET S Z — o DR 2,
7T hoXFOVBRHHERTHIE L,
EAR»HKEBIE~DEAL

B |
A
8

DOBNEIZRET LT,
6 510 11
EF A2 6 (&)
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FRTHE L 2 kot "2 — 2 2 L THE LN 1 Roe/ 7 — v ORI L% K
M.2.3.-(18)IZ 77T, #EHI T T o DMt L CIEMELALER 21T > TV 53, SR RIE
TV T 2B T B 80 Btk & 140 B0 o [ CREIVERAE D & K FBLR~D %
LRI STz, 7 DU BERA L Z & TR S ORIFHROBENIEF IR
B O — 2 OEAFTP) Lz, KIL2.3.-(18)IZ /R T & B0 KFEADOHEITIZ ES T
[ VA (AR OO [E] 758 FE 238D L /K B o[BI 58 BE AS HE N4~ 2 k- S IR I8 S
Teo £7o. ZOKRFEWEEO SRR THEVERIE, KEMDFHD EH 5T H IR R
WEHTER ST 5 Z E R LN 5Tz, 7T v MXRURIER T O 2 okl
Pro8 B — AT — 7R E AT RO Y R TH DT, U — RV MEIZE D
NRE—=2T 4T 4 TN K 5 TENENDOHD RN E — o5 Bl o ik AT,

111

Hydride phase

002_
200

=Elia

110 %ﬁi%@ %u%‘y‘:ﬁjﬁg% "'__JNN
== — -
%EE#_——J%E%EE%LJ%EEEEJQ%EE%

Solid solution phase

BII.2.3.-(18)  LaNigsAlgs &4 D /KB RLEFR (2 31T 2 5 &l X #Rlalffr <2 —
v, 35keV OHLE X AR L CHIE, WERLM S 80 #-130 % E To
INE—2 e R LT D,

IKFALHTE G FRIZ 350F 2 RG] & U CRER AR 100 B T/ 3% — x4
DRERZHIM.2.3.-ANT AT, T CIIAKRBRFTEHE L TR0, @REFOHEERE
LT\ 5, B (o) KBEAR (VA & S I BEIS 1D Z2 BT P6/mmm (Z=1)
E LTI ZIToC0ND, 2O 2T CIXEBRTH LN ¥ - Z2HET5 2
EMTERVD, FrizlZF U CH T ERO R DEEZMZ 5 Z & T, B/ ¥
—VERBLSHRTDHIIENTE I, 22 TIEHRIOMAT-ME2FEFE (BH) S
ENZT D, BHOKS T ERIZoE v E ORI TH 5, [KI.2.3.-(20)iC U — kL Mg
B2 & > T B AV To K BWRGRFRIZ 31T 2 BAH O T EB DAL %2 7”7, afll Ly O#
FERITARER T HIEE—ETHDOIZK L TRHED ¢ il oHET OKkEWR)
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LaNi, sAl, s-H,  100sec

s Po/mmm, 7=1

-] e id)

1500 a=3.06282(53) A R, = 2.199%
—=10167221) A @0.7157 1 R~ 1507%
£ (PRI £ 02209 Ro= 5003%
a=530626(353) A #0.0543 .s‘g= 0.4318

LO00] e=4.13176(212) A

7 (KR4
4=533179(345) A
c=422584027H A . !
500 ] ﬁ'f\ A
A w2 i
|

0 | | | I

Intensity

26 (degrees)

XI1M.2.3.-(19) LaNiysAlys &4 DK BB FR I I 1T D R E] X #E P S Z —
DY — h UL MESTRE R, HIEBRLE S 100 Bt DR F — T B BEMT G
BAERLTWAD,

IfEs TEDORINENHET D Z LR TE 7o, I FEROHEIMOER & LT
IKFEEDOWEIN & AKRFDKIEEN L HBMERNRE 2 HiLd, —RISKFEEOBIAES
RFERZBR D T BBMZIR L U b KRE Wi, BRI NBFHO ¢ iR OHEINIENKFEED
PIIC LA b0 L HERIES NS,

K W R R L 2 ARIE LaNis B4 THBUl S TV 528, LaNis B4
TIHEEIRICET DAKFEEHE S FICBIT 5D X BREFTERICB O T H F M OIFED e
RENTWD, L LR HARBFIE THER E LTz LaNigsAlys B4 1230 Tk £
N FIZBT HHE TIEEIRFEBIZB W TS PR DOFEEIIMRE S TWh Ry, 5T
LaNiysAlgs B451Z 31T 5 /K B EGE R O F AR O RITATE B T3 L 7= ReyE X 7
EFFHEIC L > T UH TR S NZH D TH D,

BT.2.3.-(20) 127 L7 H[E4E (BAH) O FE b Z 2D & FiEs a (KK 13RI
DOYFD S OITEVMEZ IS 28, #&FEH ¢ (H) AR & & BITE L, yHHD b
DITESLK T ERNgnD, ZIUIPFII A I DT a il M O b 857 a2 SR 2
RS D XKD RS FRIMLEIKEMRA L, EORIT ¢ Wi AR S8 28 FAE
IZRAT D E WD NAF TRKFBEWENEL Z 52 &2 RmEL TV D,

T KFENENEEZ THEEIT> T HRHEDIAAEMN & 72, A JE 0.09 MPa
& AR WE) THE AT 272 & 2A, mWE TORIE & FEROFE R 1 G LT,
I CIREANEDOG SR SNV BHDOIFERIL, mENEOLRE LIZEALE—K
LTW5, ZHUIVHOKZBEITEAENTEK S RN EERL TS, LI ->TB
FIVAMREE X v » 7 O @R R, T 72 Bl b /AKFRIRE MRV KEDIZHIET D
EEZBND, ¢ EIRAAER & HIThE L TV DN ZUIKFICE Y BET ER LT
ARELDOEEEN D 5 IBFE TR X v » 7 L LI REME NV RIR S iz, L LASE
Bk & P CIIRE OIRENIE X R ATRE T H - 72720 IR EZ L O FHHNTBI & - rk s
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asf (oL. 11

5.4 4.3
I—& = "‘[*E_-_} — -—a—a— A"$E ——a—
=< R T S
< 5.3 B8 4.2 )
f = =
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2 e e e e e e s
£ 51 o 4 aff
ol e -\.,_,_,--—-—-—I—I—-,}_ {
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MII.2.3.-20) VU — b~ MENTIC K VS0 72 LaNigsAlgs 548 D 7K 32 Wit
FRIZB T 2 B O T EH D LA,

A B KB R 2 X0 IERECFEAM 95 72 DI TH D fEamfhid 72,

%S U 72 KB A RR O IR 43 E] X BREHT S 27 A% -V T LaNigsAles B4 07K
TR AR T, IBER R EESER SN D Z L BT S 2 LB L,
DRI DN T HEVARE X v v 7 RN CH D Al REtE R iz, AR AT M3 kR
J£71 (1 MPa) Kiifi CTohiud LaNi ZEBLSA~DEHFEETH D720, FrEbE B
(Z5F U C R i O S S 2 AL ORI > & OHSEGRTE 2 i L, £ 0% s bset %
/D EnAREE IeoTz,

AR EBICB T D E EOELFITRT,

[2.3.1@ % B KT OREEMENISE ) Tix, BrBlKFE IR B OB O
FEARICANT T, BAREN TFEORE E L TBEE ) &V o BimSEt Tkt
% O SRS E 1 O B3 & RS AR 0 i s B 43 B XGRR [E] 37 I E 2 1 o B % & 5
ME U7z, HBEE NI HEERE L EME L s Bl LR E BT 5 & ) %&H
&L mil s E R T AOGE DR T B KRR &R TIEKFE L ne
JBEDRIEEFEBT DLV HEND D, RISBRCERY ZFEMIZT~D 2 &
THEIOKFZ LRI D KK LR EOHAEERICET AR EZED Z &%
AlRE & L7z, @A EIL=EE TIE60 GPa, milkm B4 CTii10 GPaTH EC i
R DEBEERBIRERZET COMELZEBL LIz, 20 L5 REBEET OREME
I, MR OFF S KBILBESL L EME DT AR Th 5, MEOF SR FERE DI
ERFHIIE, MERHOTHEZRD L ZOICEERERTH D, AFFERB TH
i L7277 v =0 LOEEKFCSDHFFE T, BAJ15#I2130.7 GPa, EIRLL Eod
IREEE NSRS, FmBRLIFEO B 1V 8.9 GPa, 600 ‘COEIRRENLETH D Z L%
R UTze LS KRFEUEOSETR 2 BURHDEE OSBIERRIEIC X 0 EEMICI~2 2 & T,
FRLIE DB O] - KBRS OMREITHEI L, FET-AIHAER « AR R 2B 5232
THZERXHBEILTWD, ZOXIRMERE L LT, TV =0 LAOBENEZ KFERT
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JEAEHC A NIEH SE 57201, AlH;F OAID BFE 4 JE ~DEHE L OAIH & B b
TR E 2 AT DAL S DRBEPMIETH Y . L FOFEE 21572 AlHH DAl
DRFELF~DOEHIT, AlH;FORRARAIHE SO0, ERARETH S EEZ DN
%o ZOFZRDFEBOI-DIZIL, FEOM-HiEGHRAAE & 5 2 L D TE L 8B ILHEMOLER
EEETDNEND D, —F, AlHz & B D55 REE LA T 5 AELA G KFE ) D LB
DI OIZIIIEFCCHEIED AL A B DIRBENHE N Th 5 L ffam o1 7z, BEE TAREK
JISEDGBEIIT VI =T ADOHR LT, MOMEBHIR L THZDOMERRGH T O E
IISHTE %,

Fro. CEMOFAMELSL LTOEmEERICE L Tix, KZELSEA FOZEMEOHE
I LTz, KRFENEDEFEY A N CTEET 20358 BRI BT 2 B BB I 2
IRIERE 20155, FRTHEYEXHE & Pk ORI IR 2 L7 2 & C, BREY A
N OIEWRBAF ) LTz, i HHASB2OKF D 2Rt R & LRI K- T Ao
R DKFENLZETRIRREN S, BEEZMZ D Z & TNERY A NEERIRENER SN D
TEEHLMNMCTHIENTE T, XX R LZEY A FOEbE S X Z3RIA
ELTHEFMEEE WO NI A—F T TIEATERZ L AL NICTE R, 2Ok
RIZE Y, WEZFOBITHAENERA O S 2500 5 R IS3RE 1 A XL o zh s
HHEVWIZ L EFSICRETAOLERD D E V) Rt ERECE R, AT EE
BE—DODETNLE LT, OBE, AE&RTHLKRIELET A OFHMIZ Z OB
FIETEDTH D,

G S XHR D s 5 22 16 > U T K 38 WRRR i HE a8 B2 O A & R P 2 SRS R D 72
DAETE - BT 2 Tt U7z, @l EIXGHRE T o A7 L 2L L, KFE W -
B RS MR OREEE L E £ OGBET 2 2 LTI Le, KOS % K55y F1 ]
ETHIET, MmBEiEOME OIS HEIZET2MAEZHEL LN TE D,
FEBRIZ LaNiy sAlg s 4 0 7K 35 W R SR I8 F2 12 35 ) T P ) 72 v AR O T 5l & B
HINTT D 2 LITEE L 7o, BE%E U 7o KRB R D RE /3 FIXHREIT & 2 7 A3
BT (1MPa) A CodiLiZLaNiR <@L~ b FTEETH D, LDDS o THEA B
BT L O RMEIEZA L ORIE 2> & O BOSHRE OFEIRIRE~T 7 0 —F B TH Y |
Z DA O SRR FIZBAT 518 E2 1G5 2 LR E R o7z,

2.3.2  IKBHTIRMABEER i DAL F R B & A4 BRI o FE BIAFF 22
2.3.2.1  FmEZEVEFE T & 7K 35 BB B R & O FH BRI ST
(H A 7 5F 5% B 76 B A )

2.3.2.1.1 KBHTERA@IZIT D K LI OFH A

R 19 ERE I SCFAE R OS2 - RS SINC L0 . KBTS E&ICBT 2 £
IR IE DA 21T 72 > 72,

Rk 20 ARSI SCRIAA K OV - AFRSSINC LD | KFIFHE ST 1T 2 R\
TERFFE DA 24TV, ENIMZ BT 2 Y OBk O —ii a5 & & b, Mo
(20 I ATRE 72 SEBR AN IS B - D I & 1572,
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EAKFY CIXER GBI ETRINT 5 2 & C KRFHRREN TR 5 Z & A
HIVTNDH, MgH ICBI L TH @ RBIEMAIRAE L THR— LIV 7352 & TKHE
DRI - BBERE G2 D Z EWAR—TF » RETRRENOWME SN, &Ry &
LTI Cr,05, TiO,, Fe,05. Fes0u. 1IN0z ZnO 72 E3GAEH, HRIC Cr05 & TiO, TH)
BERBEECTHoTZERE SNz, 2O X 7T ar Ry y MEORE LS 137
SN TWARWA, MgH, ZH0 &< X 5 2@ BBt RO & 2 a8 LTZKFED
WO - BB A AR S8, RE IS & OBEDIRES 2 I BN bEL LD TH - 1=,

Wk 21 ARSI SCIRIAA R OV - AFESSINC L0 | KFITHE ST T 2 KT K
TR TR DFAE 24TV, EPNAMCEBIT D UM EEOBURO—Imx k5 & & HIZ, Y%
WFFESE 0 FTRE 70 FEBREE AT I B3 2 1 M 2 157, TiNi R ORI (FRX) . Pt
K COKRFEOMRENAE DOE—JFHEHE (74 Vv - $—K), VCITi & TiFe
DOYHEEL (BARFELFETE) | TiFe &8 0OKBWEFFE R ENTR) . M Ti oK
FWJEFFEIC B 2 D 5IRETEOFE (FER) . V=7 X—=20& BRI TRl AT A
(& - MEMIIFZERSAE) | Si(100)2 1 T D KE O AEIEE (LIER) . KERFEAM K&
LT Mg F /R FOfERL (4K). MgH, DFER{L OSA A a—27 #5)  RkbE A s
HORIME (U X =), RALKFE « AF ) — 2 KF I S 5 EA R Al m o
7t (W8 - MOEHIFZERERS) . (MQy ProNi, B2 E@IC81T 5 2 Bt 7T b —fEOfER & K
FWE RO (A ARE(LFT ), Ca-Mg-Ni 5% & La-Mg-Ni 27K BT O BF1:
i (FEOZHTER YR 728, B TIE, KFE Lz Pd RO ER k> xL
BEE (STM), K= x ¥ —F 7 [mPf (LEED), K=/ ¥ —%E - Hfks: (LEEM)
EHWESHT (3 FY > R A=/ ~KRFE ~ FU» FRESE - SPEHIFSERT, KIEY
T 4 T ENIHFERT O SERFSE) AELREY N, T ORFEO BRI, KFE LW B
Pd DR E OF, TN E/KFLTDHZ & TPAH,DEIRZ T 5 Z &2 D, 20 i+
JEFEEE DTl Hy 12HE L CH LEED OZLIZ7 23, Rk H TR CHLEA R
DR RMDABIZE ST, Hy 133K CREBEVAE 223, KFEb Pd ST IR H TR
TR SN2y, JEETF0E (XPS) D472 53, STM X° LEED, K4tm= R/ ¥ —E
F[mlr (RHEED), LEEM 72 & & W REOBIRIZ IR EZBEWTCHRNL, 5%, K
FRTE AR O R EALFFFE~0 STM X° LEED Ol Z it 5124 7= > TIHEF IS E
72 HEmAINETE T,

Rk 22 AR FEIISCERIAA K OV 7 - AFREESINC L0 | KRR E O R mAF 585 O
B EAT T2, AT TR S L7z TRFEDOAR ENURIZEET 27/ BFd L ORE
B b7 7o —FEER2E) (Nano- and Surface Science Approaches to Production and
Storage of Hydrogen Conference) TiE. FiZ 3 —1r v 2B D KFBIEA B O £ @ E
FHFEICE U CTEMINEE L7, KREITERICEA L T, B4&J8 Ti - Mg 07/ EiEEL
(2 & DAKREWI S E DO FEICINZ T, Li. Al B, Mg & W o 72880 E 0 KFEY
O OKFEWI « BHFHEOSERICET 2EREGL N TE, T7hbb,
BILHE KRB Z 2 L TF A X2 T 50, Wiz L CTE DG BURIEZ RO )3
KRB - BLBEO RS E, BE O, MO K LEHADOZODOF—KRA 2 FThHDH, F—
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J— NI ki, 77 ALv—h, FHLIADTH S, BENIZIZ, 7/ A XD%E
RZFFoTc A Y AR — T ZARFBEIMIZ NaAIH, KFE & i S g 2 8d0e, 7rE8=7T R
7 v (NH3BH;) Z8HOMO L H 1A S Tr Z AL — &Rk L, KET kL
T & W IRAT B LB AN 72 & o012 D IR TR R - BRER OAFFEIZ DN T
THHINEE TE 72, BILROKFI TOKRFEDORIN - BiEEIZIBW TS, KO FHEAK
RMACIEN B 5 Z L3RR S TER Y | LaNisHg, AlH;. MgoNiH,. LiBH, 72 & Dok
RWIEFE & RiEALFIRRE L ORRDBAA R - 7T 2 « AR (GRALKeH) OILFET
R <31, MgoNiH, Tid Mg BR{E#) O3k T . AlH; TIE 7V 2 F ALO; DN 2 %
2% Z s,

KB BT HKEZOBRBEA D= X LCET HRENERAZ U THBE SN
International Symposium on Metal-Hydrogen Systems MH2010 T A A A B F AL AT 52
iy 6 72 STz, LiBH,, AlHg, MgoNiH, i TED K D IZKEDRET 2028572
D MBALRNR S X BEE A0 & FRMBET A 521795 LW H DT, Fhx
DHET L ZA LML T, AlH IZBI LT 313K 725 388K (ZIIEL L 72K Al2p
HEF AT MVEZRIE LR, IERTITZR T O BRBREE (ALO;) NHoE—7
DIHTIH > 723 MBS TERJE Al LG D3I Uz, FHRBEET 2 GHTIC BN T,
380K LL_L T H, BB S 7z, WH DLl B ALO,y 28 —ER i L 721% T H, i BEDS
e Z D & iftam S AVTc, A ZEABPEHE A SEET Tl JEE 5060 & FARMEE T 2
SINT Z RIREIZE OHGBIEZ LT\ D, & O RULIEAT SN2 DY, Fox 1m0 & o e it
HxEHNDZETRFEY 7 FERIZTE D LW I E DI DB L FF -
TW5o,

gk 23 ARV SCHRGR A X OVF - BFERZINC L 0 | KBRS B O R 785 0
A A 1T -7, Surface Science 7, 35 O, Journal of Electron Spectroscopy and Related
Phenomena 37> HIEH TS B2 72 H1FH A AFTE 7=, Surface Science 357> & I3HEF-1K

(FE) KBRS L 72 V(001) 7> & D HolD, 25+ D F-IR BB EE 12> T, Journal of Electron
Spectroscopy and Related Phenomena 357> & 132N T2 07 A D V2p HERLOFE G = R /L ¥
—ZOVWTDOTF =X ThDH, TNHIFATN—TDOERERZIRT 5 ETRWICEE
(272 o7, £z, EINTHES &R FRKHIRS, BHAEICET 2 EaHES, £l
B EBR SR 1SSS-6, KA AR, BUDLFR%E, BIO, v 7 CHRESN

= T85 11 mURT-HIERE - Fm - #EERE S (11" International Conference on
Atomically Controlled Surfaces, Interfaces, and Nanostructures ; ACSIN-11) T, FIZ/KFE{L
(2B L 7= R m A E R OV TE R A IUEE LT,
7T AN A ZRFO TN — T A EREE S L X — 55 1E  (High
Resolution Electron Energy Loss Spectroscopy : HREELS) 7327 7 = > g & T #fi SiC &4k
DENAFET DARFEZRIET HDICHEZTHDH Z &2 LTz, SICHEdOBILIIZ L -
THRRENT 77 26T 52 L3N TS, iR T Hy 0 FI3Us LRV,
il Tl Si-H OHEIRENSC Si-H, DIL S ARENBIHI S D Z &6 KFEL LTz SIC
WD BICKFBEHATT 77 2V @ERNRE ERociiEr & b eSS, BH
HREELS (32 i O FHEE OBIERITHELN LN, T —T = ADOKENR LA D &
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\5:&ﬁ%ﬂéhkﬁf%%ﬁ%éo?Vv—ﬁaﬁ—ﬂxk$&4997~FUIX
T RFEOH[E T — A nm@i@7§71y@m$mmiofﬁ$ﬁs&ﬁﬁﬂ%s&
IR T 2 2 &%t SIHTEBRIL Tz, ZHITAKRBIZ L ST F7 7 =D nif
BRI ﬁéh\waHﬁé#%ﬁéﬂétbfkéoms®t$%XA7FwTs&
RAk & sp® IRAILHIREIC KB CE 5 DT, AKRPEEBIITE 72 < THREO(LFERHE
WEEDZAL) HRFALEFHENICBIE CTEZ 20H VW2 D, KBIEXTELT 7 A Si X
Ge FIZZENZT 16at%, Tat% bW S HDHZ EMTE L L VDI TWANR, A XU T -
NI = e AL T — D IR[E T — DIARNRIL S OEEE (IR) & S OBk H 45 47 1
(Elastic Recoil Detection Analysis ; ERDA) 23/KE & LOFHMEICHE I THD Z 2R L
72 IR TILSI-H & Ge-H Z X FIIT&E 5D T KFE 2 Wik L7z SilGe OFEJE & Tl
MBUZ LD KEEODN Ge B TSifgL v K&z &R X7, ERDA TiT He'
AFUEHE TSN D KBIRF L ERED Y N TE 5720, fifk/s Sifg & Ge BZh
ZHIUCx LT BIEAKFEREZFMTE 2208, SilGe FEHE O/KFEEOFMIZ L TIX
IR BIENARITH D Z LRI ATz, BRBFEMEMR TIIH 2 FUITES £ L sk
53 DOWFE DT DIZIKFEOWINALE SN DBIRBNH O TV D, Wb Ll #ks Cbh
Do BARDTN—T1F MgeNi 1T Pd Z HEFE S W72 KB Y o 7 /VIZ(CHg),S 50 1 %
g S, REFES X BRI SRS SR AT A A i L T DR A IR B Z 43
Frc&nl &amlic, 2D DORBRTFIEL A D BL23SU OEFILE 2 ik L T,
nm OFERLIEDEEME 2 S 0 FRREICEE 0 THRURICIE A BN D 2 &, B R UERIREE
DR D BERF D Fox DFRMBEOITIEE CRBEICHRE SN Z & LnbZD[H
RFRtINCTE D Z ST+ DICAHTH D LRk L7z,

2.3.2.1.2 JKBEHTEA 400 /K 3 BLBEIREE Fr ik o0 3EAf

gk 19 FEREI, KBTS @ O KBENBEREERE ORI 21T 5 7212, SPring-8 @
JRF I ©— AT A 0 BL23SU IZF%E STV D BEF DR E I K &2 — R oy 1R v
T LN — Ry F R T A, KA — TA%T/7i1mmm®# BT
EHT D0, KFEREOBNT AT L THEFREENH E LT,

Wopk 20 AREE 1L SPring-8 DBEAF OS5 (2 SR TLEE AT A Z3 4T VB & i O B Y £
7T L, FHEBBEE > AT A ("*ﬁ/XTA) i U CKFBITEA B
ﬂmM%ﬁx IHTEFTRE L LTz, R TRA W A T B 258 E L, RiFEERE O ¥ —

IR T DRYR 2 MRS DR %Hmbtomzwu_m%éhfw5%@m¢£
%“% CHIRLBE T A A3HT N 2 — Ry T B K ORI A 43T B2
—VaRWY AT HEREEE IR T H AKRFEREA B O FARMBET A T 2 FTRE L L, %
A 72 FIRRBR & F20 U=, Ak 21 45 IR E RSO E B o &b s L o
E%ﬁot%\mﬁm%ﬁﬁﬁﬁmﬂﬁmﬁﬁbto

Rk 21 AL, BEFORECFEREE IC—Z ) —KR T %5 %?5 & T, Rl
EE&TK%%L&%@%%M*VX%A(”WVXTA)®E§# REZ X BIZIA)
ESHET, KETRASREORE D O MBEST 2KFET A ZIT T D, Waﬁﬂmifw
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Ba e AR L, il 5 1000°C % Tl CHIRT 5 AR EEDT A5 21T
ol

—flE L THAREZTENSHEALL
VCITi &4 & okt L L FHRIMES X 47 paag] 473K 573K
OFE R A7~ d (KI0.2.3.-(21)), VCITi &4%
ML IE 5nm FREE D HARER LIRS FET 5 2 el s
& XA E T BT (TEM) #8122 Chee '
BLTWND, ZORRICEKEA A B —b% |
MU U CR I 2 EmARF Lz, EARFEA 4x10-12-
FANL Dy W A% T T A~ B S TARKL, 1
2.5keV (2 L CHER 104 F-cm? 1A L 2x10"+
2o DA A & DR A A DRAY |
— AL RDHIZOTHEREASND, 400 500 600 700 800 900 1000
M.2.3.-(21) TiI — & #HE O F iR T 373K e

(100°C) 75 1073K (800°C) ®Rd D,4y XIM.2.3-(21) HARA A EALT
T ORI R 2R LT\ B, 473K (o8t VCITi 25 D Dy 23+ OB EER R,
B E— 2 BRI S T,

YRR 22 AEFE 1T TR V(001) B i A 3kl &
L CHW 2, o HEBLEES 23 8% 200 £ T
Dk % 707 2 2 RRFICHRAM L, =il 5 1073 K
FC—EHE CHIRT 2 FRNEES 258 (TDS
ST RO T4k (SR-XPS JIlE) & [
CHEBEEECITA D L9 Lz, AfS 4
ARy BT =— LKAV IEST Z LT
V(001) £m&ZEF L LTz, €Dk, 3 keV O D, .
A A —n (EBIIID, D FA AL DIFRT 400 500 600 700 800 900 1000
A F Y DRAE—2L) 2 107 45F- cm? ik BRI
L CRBIEZEAKFZLLZ, SRIM FHEIC LN KIM.2.3-(22) FAEA A
XA A OHEATR S 13442 100 nm TH 5, #iidh EARICHEER O, FE—
WTLEBEL LT D A A TR HRRE L. ATANLBALIEZ R LT
HIRT LRI 5 LB, DR ODIAD OO DI FOM

. I VLS AR
DR IL 4x10" 7 em® F2EE L REES B b,
FKRFEAL T O, 7y TS (PHEEEh— %L —; 15eV) IC X0 ATEILIEE
R LTz, ZOX IR L=k 2 3783 K75 1073 K £ T —EL— F THIE L &
XD D BB O EERFE A X .2.3.-(22)12 7~ T, 473 K AT 5 Dy 771 D EIL B BH 3
(272 D RFED I S T,

6x10% {1t

AAERIA

473K

AL B RBRE
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Rk 23 AR EEIEAkRE L C V(001) Bk fh 2 sk & UL RITAREEICHEEE U 72 S EE T 2 4y
Br (TDS 43#T) & U EEE 0k (SR-XPS HIE) #[F UAEEZZEE TIT 2 52 A
T LEANT, Dy o T OBBLBERFE I 5 2 D REEALIEE O FB A FEMh L7z, ArA 4
VAR BT == LAY R 2 T V(001) FREAEE L LZ, To%k, B
O,y 1H (P EE = x L F— ; 20eV) ZHHT D52 & TATBILIEZK LT,
HEEIE Oy 43 TR RS IR 2 B & 3 R & T L S TR D #7225 N TR LI % 1
R L7z, FE72. V(001)Hikdh 2 O W ASRHKICERBE LT (Ny 77 4 ) 7)), IKIEH)
TxLF— (0.03eV) D O3+ Th AL LA ER L7z, ANTEEEORAEZIC,
AAERE & [FIREIC 3 keV D DY £ A B — 24 (FERRIZIE DA 4 & DYREAA A D
RBAEE—L) % 4x10% 551 - cm? S U CREITE 2 BAFE L Lz, 2oL L
72kt 373 K205 1073 K £ T—EL— FTHRIE L= & & D D, BB O R % X
IM.2.3.-(23) 127”3, 42 430 K {132 T Dy o3 O ENLEEDS & — 7 1272 DRt B S
oo ZORFEITIILIEZ 0 TR CIER LIS E LNy 7 7 4 U U T TR LTIZS A Tl
WLTWD, 72120, Ny 2774 U7 O8E1L500 KT E T D, B 88 1 8l42
ENTWD HRMTH D, SCHR (Surf. Sci. 445, 343 (2000)) (2 LAuE, Rk H %
HEUR L COKSEAE L 72 V(001) K i > & O FRMIEE A~ 27~ /LTIE 100 K 2> 5 500 K DT
Ho 53 T O BEED MBI 41, 600 K LA BT HJRF0 2 JR S BGIZ £ 2 K& 72 H, Ttk
E— 7 BRI I TV D, Fox ORE TITRLIEZ FERL Le W THEKHEL L7230k Tk
430 K 3 o LB XL X 497, 500 K AN D, B — 7 MBI T 72, b
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Pt L3 W12 & 5 & DYy XAFS JIE 21T - 7o . HRF SV E % O PtSEIRITESE K
HEZ RS> TWDHDOD, KFEFHK FITRET Z LITK > THED Pt BT D ERK
S A, KB O DK Z UV 100°CIZI W TR /3 230 B DK & 72 PUEBIRL - & L
TIHAELTWD Z LN mhole, TOFERBRRIZEY ., Pt $5EZFIMTDZ & T, Pt
RBIRL -2 BRI ARL T 2 2 23, Pt#EF ZTC RSB KR I RN _EO#Iz 72
D e oty T ORI, R RAKFEATIEM B D5 % O BRSO
BElg & LT, KRS DORINIC K &REMhLF 2% bART 2ME L IRNT 5] &
WO LODEFHEDITLHLDTHD, Flo, KFEEREEK FICH T 2B O EREE Fn
HDIZ, FO% XAFSHIERBD THHTHDHZ LHLRL TS,

23216 KFEWAE « WrlZ L 0 FHE S5 RSO X SRS

AL, FE X BREPFIZ X AKEREOF T L-LTORA D =X LEfRH L, &
PEREAK BRI BB~ 2155 Z L 2 BN & LTz, KFELiT, MEHRE R ~DK
T OREEREIZ L > THAE Y | K5 2 8 H UL T O ~DKEW i~ & #1T LT
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W<, ZOBFRETKFNMEESGITL TWDHERK, HIZHEFEL TWLEREZHA LTS
Z L UE, KERTEM B O PEREI BN D, L LZedi b, ERICHES LTV D KRR
JEAEHT, HE S SRR OMERYEHESL L TR B3, BN S CIXE R
FREECH D, —FH, Pd i, H< DRI TN D KREREMEICTH D L & BT,
10 mm LA EOFERIED R WS RmAG O, (HFRELZHEL ZE VRS THDH, 22T
ARFFETIE, Pd BLAS S & O 72 8 B 2 i S T 2 7=,

ZHET, PALLI0)EHm DO~ T LA AU Er - BB E VRIS L - T
IRFEW A - Wk CREBEPEENFR S ND Z ERHME SN TV D[14], 2O, K
FIRFDNEREFE 2B T ~AVIATL Z L2 FKGITT D202, KFEORAEEITIE L T,
MEEE TGO NEEST 580 AD =X ARREEINTWD, LELRBRD,
IS OFATT AR TIE, RAPFEEDHFAER LOZIC E 729 KRR O
FEOZ EiIFER SN TE LT BRI REFOREOREITILE > TRV, £DT20D,
FEROKEWEA =0 WENRETLOKIZE EEoTWNS, & LAKEREIC
£ o Tl S 7= R 2 & EIICR b iviuX, B HIREEORIES, & —FEGH
T 5 Z LT X o T, RiEOEEZEAL & AKFEAL - BKFELRIS & O3t 2 FEH I
M7 CHAET D Z ERIFFCE D,

i X MEHEZ, KR FOMNELZRBEICIRETE LML LFIETHL, &
FRIEHT I B~ B A TR 23 B O UL TR T B 726D | IRIE S 4L 5 1AL O i
FERIEFIZE, DI, HEHEITND TR, LVIBEVWBIZHLEREEZFOOT, KFE
WS & b7 DRSS DI LT\ 5, AR TR, 20k ) REE2FE-
i X BETEZ HWT, KEOWE - WEIEFE T OE BRI ERT 25 272 9
7o Rk 22 AR L0 R YRR SPring-8 dF i St B — A 7 A > BL13XU[5] T ER
BRI IpoT-, RO PA(110) S (920 mmx3 mm) % £ 3 10%i FE O Mg CE AR
FELUT-1% ., BEEZEF ORI R NVZ —IZIY 7, T ARy XY T - @Ea
ZEH Y = — VAR D IR Z L2 R0 | vy — T e (Ix1) NF — 2 HMEIEE R A
1 (LEED) IC X VR C& | IMEFREN GO, VT, KERE R L REHRE &
ZoRT A —H L LC, Pd FEMER I O X BREIPHEE &2 8 2 78 - 7=, X1I1.2.3.-(32) (a)
BLOO)E, ThEh, 1707227 (L) OKEBICERZET HRIEICIEE 63K THIE
L 7= Pd(110)Z [ @ X # CTR (Crystal Truncation Rod) #ELTd 5, KFEZBAHE T, X
B CTR BELIC R & B IFBER SN o T2, 2D Z EE, 63K IZBWTIE, AFED
AT XD EREERDORFOENBL T 72 AF E A EBERN 2N L2 ERT
5o TOHTT KETHE LI EZ A, KI.2.3.432) ()D& iz, CTREELD T 1~
TANPRES BT D ERRHSNT, Z2OBEEZ LVFELIHDZD, 1L
DIKFEITETE L= PA(110)(22W T, (0,1,2.3) D& S D [El 48 FE D IRE 28 2 Il E L 72
HOMK.2.3.-(33) TH 5, BIFFFRE DK X 722k 180K (Tl bhsd, Z OiRE
I%. Tthermal cycle] TAKFZENERME2EALLFICH Y Z0RIREIC KL, WELHK
JEASOPHHRFRIZ XS T2 B2 b D,

Rk 23 FREIX, FERREIT A BICHW I TRFEBRIC L D . BBt E LTHW 2R
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(0,1,2.3)M X R EIHTEE
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BE (K)

XM .2.3.-(32) Pd(110)D(0,1)= » FiZ  [XIM.2.3.-33) #UEHEE 57K T IL OKHE
otz X CTR BfiL7a 7 7 A )L, G SHE, WEHEE 2 EH SH o
(a) KFEWERT, #EHRE 63K, (b) K 72 SV Ok 745 0,1,2.3) D X #
FWAE R 1L, REHRE 63K, (c) KFE  [EIPHRE OREEAL,

WA 1L, BURHERE 277K,

FdnRE O bI L OKFE L Z G ORBHER SO b A D 7o, e T B
Jiig% SPring-8 D E R B — LT A > BLI3XU IZBWT, KEFHE R MBS O
S XARBIPTHE 2 Fhi LTz, RE— AT A id, X REPTEE A Gb I BmE
ZEREAMEZ BT WD, ABFZETIE, 3 BOBEEZED 9 5, ~ 7 LEHET 50K
FCHEIOMADREZR KIETF = " —] Z W, KBEOWAF - Wiz L - TiFk
SND@REMHORRENOREEIE T DR A OEN & & EAITHT L.
lthermal cycle] €7 /VDOZUMEE MG LT,

TR D PA(110)HAS S (020 mmx3 mm) % £ 9 10%E E OHEEE CEMIIE L-%., K
BT = =] OREIRIVE—IZH (FT 72, Fx " —2EZEYER LI2th, SCHRICH
PN, TAT ARy XY T BEBEENT =— VAR LTz & 2
Ay =T 7(x1) NRE— U MEEE R (LEED) 2LV R T, EHRmE
DB &l L7,

BT, KB - WD Tthermal cycle] =47 74 O PER CTHERTHZ &
eI T, PEROHE & —F LT, KFBE~DFFE & INBULEE %45 0 K7 Tthermal cycle]
WRRIZE D PAQ10)EHIL, KFBOREHFER 1 LFBITHST 202x1) tHEs ., fhE
LS FEICRHET (10 QEE L O EITE RS 5 2 L MEREHTE FRREITIC LV ik
wmEhiz,

lthermal cycle] WFRZRFET D72, H—DFEER L LT, \Wo72A 100 K T 1 Torr
s DKFIZFTE L TER L7z PA(110)-(1x2)EK A Z B L TV o 72 SV OKRFERBEIZ & b
72 ) SR b AR X BREYT CHi~ T, R O T OENLE L VT 7 R AT
J#&%72 X #% CTR (Crystal Trucnation Rod) #EL D5 HAZ L AVIE, /KFEW A% D Pd(110)-(1x2)
FHCTIE. REFE2BEOFETN04ATNKE ANy 7Y U 7R EILTNDZ LR
Drole, TOZ X, (IxQ)XRETIX, KERY T —T7 24 ZAJFETAVAATH
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HZEERBELTCNDS, BREELZ R SETHLS L, REH2EHEO PdFETD/y
70 ZE LIV L, 250K 1T TIEIE PA(110)-(IxD)EAERHE & ZD 5 720 [aldr
a7y ANnkirolz, DF Y| Tthermal cycle] DRIfEE /2> TWHHTH—T =4 R
TR~ OKFOEREIIER SN o7,

Z 2T, DFEERE LT, lthermal cycle| & FE A2 LAl 0 IR L 7=t TRl X #-/A]
Trm 7y A NEHE LTz, 100 K TOKFEZETE - 200 K £ TORE BH%2 1 H5 3
F< Y2z Lz i, CTR BELo 7 a7 7 A MiTIFE A EBL LW Z &3 bn
ST, T2 5, Tthermal cycle] Z#V KL TH, Pd FEITHIZWIN SN D KED &R
B APAAN

lthermal cycle] ZHEFR L TWHMEDHRSE & DFER EOEWE LTI, KELBE
Lictk, KBRS S5 E TORBNAET ON D, BEOHRE TiE, KERER
Tl BIZHIRMEEZ 3 272> TWAHDIZx L, AEBRTIE X BREHTHIED7ZD, 1 K]
PR S T L EREEZ FH S TW5D,100K & W KIETIESH 2208, Z oM,
YTV =T = RTINS NTAKFER LT NAERT D720 & KFEORENEL LT
WD ATREME DN B D, FERERY N R 2 EER DK FEIFEM NS T 5B ICiE, Z< o< Y
EOLZLICHERRLETH D L Bbh b,

AWERFEHEBIZBITAEELEDELL NIRRT,

[23.2.1.2 KFATFEREBOKFE AR FPEORN ) & 123213 KFEITHREGE
DFRAALZAREEDOFEAT ) TILAKFEITR AR 0O 2R EZE M I & /K 35 DLBEE Bk & o f
BARFSE A2 T3 D728, @ fRRE DK X BEACH EIEEE 506 (SR-XPS) | JR A —4
— DR R &2 Ff O FRBEEY 2047 (TDS) ., iR OiEE L. N LEMLIEER (B
BiR O, TRk Ny 7 7 4 Vo 7k) | K (FEAKE) A A EN ELBEEZES
TECITH 2 N TE D IR ER Y AT LA EEE LT, FRZ TDS JIETIZ Y 7%
A LT SR-XPS OFWHEZWHEL LTz, 725, TDS & SR-XPS D[FEIFFHIE % A
REIZ L7 U CHT 72 70 A FIE 2 L L T2, B AU K o COKFERTERE B R O LB Ak
REDIREE AL & K FEWIBE L ORIt Z B IR CTE D L )2 oTc, ZOEBRV AT
Lk, FELTEREAT YU LREOBEIE L D, 5510 BiBERE o Bk D581 256 H
LT, BUFIZIRR D K 912 D, 43 - OBBBEIZ cr 3 2 BB LI D B2 FRA LT-, £l
KoT, ANFUY AR V) EZET VIE & LTS ORI X 2 7K 38 B ]
O ATRENE & FRFUZ SOV TLL T O R 21572,

V(0O HLAS &L TlE, BRI K EEREITIE & A CLIENTELE LR EA 1T, 100K
P25 500 K OFPH CRBET 2 K3 & 600 K UL E S HAA® T 1000 K 05 TR X 722 Bk
B2 oL BARENMOLN TS, BIETERRE—7 LI, RELFEDOKFEDOB
HElCxGT D EEbNTnD, BFIT L7 =7 LT, BERE2IERT 5 H R
FREE L TAENRT D Hy i It is T 5. BRAUIERSFET 256 OFk 4 @ TDS HlE T
I, Ak —27 23720 F D 400 K 725 500 K FHIK C D, Bl &2 B Lz, Z OBRIX
KSE D BBERTE SR O CHRIE SN D Z 2R L TWND, 20D & IdKERTR
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DOITENEEACIS SR Z LB L § 5 LW D IR DRI & AT 5, LarL. SR-XPS
BIE D HEALBIIEEIC S K 5728 500 K 226 600 K THfiFd 5 7=, BR{LIEOFF1E THL
BERHIE SN D DIIEREE — 27 OHTH Y | [EEET D RKE 53 D IKE O B 72 BiEE B
DBV T E— I L TTIBEIR DR B EZZ T N LR yhote, VMR D L
PRI DIEIE - FE 22 2 5 2 & CRETHITAAET HAKFEDONEEZ FIRLL T )5 IR
U EOERMICY 7 hSEDLZENTEDLHOD, MIRTHEIZRD ANV IICER L
IKFEDE R LA LT, £ OIS CIEB LRI T Z E IS E LW, 2
B K > TR 2 HIfE T & 202 B3 h o 1o, BREIRIC X 2 K EBEEED HIEIX
FHE—7 R DORRESND,

Lo X5z, TBAESmRPIFTFIEOMSL] &) m Tk, BWo BEEZER LT,
F o, BRI KR RTIER A JR 0 2 T 25V Feg 481 & 7K 38 B BIER BE R & o +H BARFE )
TlX, VCITi 7 EOKBIFIRA B DHEM TH 537U 0 AT LT, V(001)H#E &%
TOWE & U CERmE BRI K 2D KB EERE AR O SIEIIRE E— 27 BRI D AR
ESNDEVIHRESGD Z ENTET,

[2.3.2.1.5 DXAFS ¥ 27 L% AT IR o it g tir s T OVE - IRB Mgt ) Tid. X
BRUL U 53 S5 D R R E o AT L&D B, F M0 E 2T L OEEL%E
Fhid D Z & Ty KBIPEBM BN I1T D KFEA - KTV SO R 2 e E 12 & 0 B
WT 52 LTI LTz, BT D NEMERED 1 5L LT, S VB —F—0kFE RIS
DBINRTE D L DI | AKRFIILFEA 72 mdl A T ROSIZ BN TS . RUSEE %
RE U CGEEGRIONT S ATRE & 7r o 72, £7o. 1 FFHREE OBEFFRIEICB W TH EmWE
EMEEZRBEIND VAT LN TE, BKFCRISIZIB W TIIAKRE AR & X #RIIX
AT K D RFTHEE DAL & ORIELM G FIERIC /R o 7o, T O K 91, KBATHEAEH
% UCl F ATRE 2R IBICIRAORTA Tk A ST LT,

FEBRIZ Mg(BH), 12Xk 2 Ti (bSO ROMBIICEA L, ZhE TRIATH-
7= TiALEW ORI K 2 7K HHREE DR IR 2 X ARV 5 % 0 IRe i 43 i L 2 &
S TR 2 2 LATRED Uiz, AKFERHIRE O FiX, Ti B S IRMERZICE T & LT
Mg(BHy), WIZEEE L, RPTHIIZ Ti(BHy), 2L TS Z EITERL TS, 2D X
O IREHFE S RE ORI LV | BKFESONRE DR T & W ) FitE 2 FZEBL TE 5
£ b, 2B EZLNDFEER~OGVEREM BB OFEEHT. $EAKFLWIC
LT, BRAEEAOEKEZ BigA LAY OBRMEIT) V) 2 L ThH D,
Mg(BH), 1256 L CEBRICHME N5 DX TiCL DI TH 575, ZhiE TiCl; & L TR
M B2 5T 50 TidZe <. Mg(BHy), NIC Ti Ji - EHREE AR EZ KT 5 2 & T
HE5F 5, TICLIZIR AT D BRI Mg(BH,), 1% LT Ti 2 i+ 2 %E 2 B2 LT\ 5,
ORI B D72 DIZEI 28NS D BT ISIN DR F D RHAR 2B & #1252
EMARETHDINEVIBRRNEE L2500 LEZ NS, iz, IREKIGICEL T
A=V Y U I K DIRBEATIR > TODH, il OILRRSIC X DAY & B b |
A=V U K DIRAITERTEIREOAERM E TR T 2 2 ER’H 0 | lH OLFK
J& TR FTRE 7R B 2 AR C & 2 FIREMED B 2 o BRERS T & 2 & Ha R B IR T AL
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DEDORISTERED TREZ GO T MEEREI 21772 5 2 & T @MW ERR A RO BT B
B INDAREERH D b O L Bbid,

[23.2.1.6 KFBEA - WEklZ LV FHE SN D REEHEIED X FEEMHEIT] Tk
ST FH X REPTER T, KEREFICEL > CHESNLIRES 1 @b 3 EETIC
BXSEREFETHES 2 EROICEIT 5 Z SICP Lz, ik - T, HlEdsIko
S BT REENERICRE S NTZDO T, FHEEY I 2 L— 3 U OKRRFALE, S
BEEZEVEHEMNEZ L > TTPHITE 2EMRHT 72, & 512, FEEMEE COKEIE L
BN O E Y I ab—a 35282k, KEOWE, T vt A&k
LT 5 L b AEERITT TH D, 2O LI, AFFETIE, NI VU LHFEREW)
WDIXET WV EZ RS E LT, ZHEAWEIHEY , YT —T =4 ANE L7 N
NEHEITL T FEF UL TORFLOBRZH ST 2B 2R 52 &N
T& 7o, ZHUL, mPEREKFEATEM B OBFIC B W T, HiEREL 2 ED D72 DET
NMOFEL LTEDTH S,

23.2.2 IKFHTEAA B O R HSE & HR X BRI L DR L0487
(J2 i RN R E)

23221 A F B LUK X BRERIC & 2 K mdcE B i oo B %8

KBTI B & KHH & DM DO KFEORZITRE AT L TThbiL T, KFET
A B O R R I KB B OMRICKRESEELZ 525 %52015, L
Mo CREDIREZEZ DREREZHEWYNATH 2 LITL Y, KFBHFEME O
MEAZRES M ETELABERS D, RELEHMOF T, K X BRI T
BIRIENSE X 27O KSWmENSKE <, AR RmMEEHENE L THifFS
NTEBY, AF VBRI TF o IRA T T 07— a URRIFICEZ DD
ICRERFEDELEDRRN D EnMbBN TS, KEETIIINLONE
iz AT, &k X MBI L v oREMENENT 20, A 7T FL
TR A AN ED LD REHEIT > TKBERBECHEIMEICED X ) REEE
B2 AMICHOWTHRF LT,

[#k X BRIBEHC L B AKFF A Y B R T A 7 D —R U RO EEHEE (BT 5 F5E]
X BRI EH T E ARSI BN/ NS R REWERZ T2 2L I D LN TS
LI ax ORBEREMZENITONTWS, AEH TIIHEHAEEAEDS
WHEF DO KFEILF A YEL KT A 7 B —7K (Diamond-Like Carbon: DLC [ % H\»
THR X SRS 217V K3 b DLC IO R mSE 2 R4 6722 L7z, DLC X
IRFET T AN —THERR S IL TS A, Robertson HIE/KEFEE2EGIeZ & TRFEV 7 A
Z—=DY A ZXP/NSL D2 a2 RLHLTEY Tamor HiF¥ I ab—a /Il &
HREE TR T OMELZEMTTND, HOOFHEMBETIZ, KENKRFKZS 7 X
=% LB O Z E DRI TEY, 20 at.%D/KBIFEAAIETH D Z
EERLTWVWD, KFEDNDD DLCIIRETH L7, H@% DIKBRTEM EFH
U CHEYSZD OKFEITFBENZ L 25F R B AL TS0, DLC O KFER
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o KFBHHBRIZOVWTIEINE TESMER R I N TV RN, 5% OBEK
FNT A BB 217 17 T DLC & AKFDORR-ZEHZET L2 LB AAIRTH D,

X %@@ﬁlﬁ%ﬂi:;—xﬂw B — A7 A 2 BL-6 T{To>72, BL-6 ORI M) B
ATHY, 2HMOENI T I I VBT TF = o N—TETTHREEAT D, BEF =
YN=TIIARAD B 1000 eV F TO BEEA ST Sdv, ZoFITiTmFE O Kkt iz
Y95 300 eV AHEDOANREEN D, BMHEREITEFEER S RFHFMOETE L, 6000
mA-h £ TiTo7, EEEBEBFOT RN 1.0 GeV, HEPIREITHEIR TV, FEHIE
FED ERIFBRN S ot

Bt K FE{L DLC 1E RF 77 X~ CVD £ T Si KM _E IS 200 nm THRIUEEL | /K
REAROELD 3FOBELHE Lc, KFEEHEEDZ\ W) H, H-DLC50, H-DLC40,
H-DLC30 & FEFRT 5,

/KAt DLC HRIZ %9~ % 8k X g R 20 %
AR 5 720 X R R (X-Ray
Reflectivity: XRR)¥E % FVW T, /K31t DLC
D EE ks L OWRIE D2 2 HIE LTz, X
I2.3.-(34)IZ H-DLC50 (2% L T 3600 mA -
h O X FRIRE 217 - 7250k XRR AL
7 RV ZE RSO H-DLC50 D XRR ALY

}\/I/kE%Kﬁ?‘o@(){ﬁ‘v’iﬁﬁ%%ﬁok% c. .y Y
0.5 1 1.5 2

#1L DLC I XRR A7 k)L CIIAR MRS
o A | B
DOREHZ LT, ERSA. IREEICZ L
WD, ¥ ab—3 3 VRN ORE XTM2.3.-(34) 7KF#E{LDLC @ X ##
F X BRI X 0 DLC IO IRIE 2N 300 SH AT L,

nm 7205 170 nm F TR L TWD Z ERBH LMo 7-, ZHuT—#&%RI72 DLC BTl
R E 2RV X UKD = v F o 73 @k #EE DLC JETITEE TV A FEEZ R L TV D,
%72, DLC RO 1T 1.45 g/em® 705 1.80 glem’ £ THINN L7-, Z DEEOHINIAKSE
D BLBELZ &0 B O R BT O A RZ BB A L TWD Z AR R LTV D &
WEhsd, $7bb, 7ENLT 7 A TH 5 DLC B KFE DT - gz k- T C-C
Faﬁﬂ)ﬁa'ﬁliﬁﬁi"?“ft LTWAZEZERLTEY, DLC HEOKZITHA T =2 L ZiEmT
HIDITIE, BE LICRBEE TIE R ELRLEBETOILERNHDHZ L ERLT
W5,

X BRI L% DLC RO KFEEH EDOEALE X T LD Pelletron 77 &7 L
— & (PFAKRY:, 5SDH-2) ZFIH L CTT7H 7+ — FEGTEEL D FEREE  (Rutherford
Backscattering: RBS) & 584 [ k53 #1745 (Elastic recoil detection analysis: ERDA)IZ & V) &1
L7z, AW He*' A A DO F L F—(, 42 MeV TH D, XI2.3.-B5IT4KFE
{t DLC EEH DK FE B AR OER X RS EA 4R, —KAY72 DLC IR TIIkFES
BRI B LD o e BNARER THOW 2 Bk DLC B CIIRERF O K H 5 A 5
(2B BT DLC FETH X BT & 0 KBRS Lz, £,
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20 i
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' ' BE B2 .
SR FSHE /mAh SR FRHE /mAh
® 4-DLOS0, ®H-DLC40. ® H-DLO30 & 4 DLCE0. ®H-DLC40. # H-DLC50

BII2.3.-(35) /KEEHBOHK X #rHS & KM2.3.-36) =T > FIRS DX HR
IRAEME, FRG B A7

KREGHRDORKE VTR X ARREHZ L7228 TREGARITWD L TR 30 T
EERDDIH L, KEGALRDODIRVDLC I TIIKEGHRIIRESEBEL 10 7
fifmﬁaﬁﬁ%ﬁyéﬁé_&#f%é_&ﬁ%%ﬂ;&oto
X MR H R ORNE D S /K FEAL DLC B CIIKEOEEE & HICHX BRI LD v T
VIBEETNWDZ ERDONST=DT, =y F o ZEEOR X SRR EERAME, KFE
GHEBREEZBE Lz, ZORIEDZHIZ BL-6 IZBWT Au A v oz~ AZIZL
T/KFE{b DLC IEDERX BRI 2470 FRAHED & FF RS o B 72 % il Bt oD Be 75 31
(ULVAC, DEKTAK) CHlllE L7z, }IN2.3.-BONCIE Lz v F o VTR S OB X HR R &
RFEZ R T, MXBROMBPFRIZLEN-> Ty F U ZIREINEINL TERY . EkFEL
DLC JEIFHK X R CMLTE D 2 L 2R LTS, T72bb, FmAKFE(L DLC B TIIKE
WIATUCHBEL . T ORIRFEOLPEET DL Ty F U BRETND Z ERH L
\Zlpoto, 5T 5 LKEMBLER =y T ZafRIIE BRICH D, T, KES
HRIZEDZ v TF U 7HEDEWE RS L H-DLC30 & H-DLC40 TiHIE & A EZEN N
23, H-DLC50 TIEINHICH L THRIZKEWZ ERbhote, LEER-T, KESE
AHDNRKEUY H-DLC50 TIEKRIERKFEONBENEE T =y F U THENRKRE WD
2, KFEOBBEL-REN Ty F 7L VIR IV TH LWEE B, R0
X BRI K 2 KB GHROEMD DR oo bifimsnd,
5z, BT 2 KB OMERS Z TS 72912 SPring-8 @ BL23U (T3 E S AL 7= F-IR MG
BERNE > A7 I Z O T HARBLEE A ~~ 2 | /L (Thermal Desorption Spectrum: TDS)? Il &
AT oo, ZOHE T, ZBPER L7 W EE &0 E 2 O CORBERE OB 417 5
ZEMNTED, FIRIT 373K 225 1073. K £ T 87.5 K/min O CTIT - 72, [K12.3.-(37)
(2R MRS H-DLC50 & 300 mA- h O#R X #4417 > 7= H-DLC50 D7k FE 51 (E &%
2) O TDS Zmd, KRG OAKFE DLC I TIX 470 K T RE e — 7 @l S
%A, 300 mA- h DK X BEREH%IZZ O — 27 B8F L A AT D, BIERBEOITIC X
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% DLC D K FE &HIE T H 300 mA-h ®

RS CRFRIIRX 2B AR L TRy, K079 ' '
= O Fl Y EIR C BT % K AN X ’
BENCE BBt L CWB EEZ BN D,

T DK FE D LB AN I ST 5 R A 3 A
X7 MO EGIER LTS, (£
ik 123223 KFERFXATYELRTA .
T3 — R ED JR i R ) 0500 500 00 1000

(A7 T NLiz@RA A OFEE 10 .
FdE KRR B3 5 ) '

DLC WIZHET 5 ~7 v mHid -
DLC DM fisic k& RE B b 5
ié*&ﬁﬁ%hfwéfﬁ DLC §
DOtk Eo-Hic &R iRy
Va vy zikM+ 52 ERERS 0555 o <0 350
NTW5, ZHIERFEZE %2 % & DLC 7 =— L K
B & DK FE R &2 I LTk x2  XI2.3-37) AKSR{EDLCIED TDS A~
ROz & Th, AEFFHMETOAK by (EEH2) bR T 300mA
FLLBLEOBGERABERLBE - h ORX R,
EEREREE AR TCWVWDH I EE
L CTW5, AKEBCIEE/INSMMOE—AREEHF-EDL 2 ENTE ALZEOHFT
A T T MBTADH Y U LERA 42— A (Focused-lon Beam: FIB) % H
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