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Phase diagram of MgSiOs; at high pressures and high
temperatures

INFEH-EIIRRRREEIANEFTHRAREKLS

mime T & H T TD MgSio; DT HEER (L., thEKNEDEEE. T4
SORAEFHEILERATH=H. CNETHZLOMENE LAHONTET,
APFETIE. LMD ETHESVTFEINERIN TS 2DODHEEBER
IZEBL. @ REERH T CORBBEDEILZHEL. BEMHEGBIRESR
FRBITRETEHEFRA -, 1 DHDHERIIEEREMNITORE2(
(MgSiO3) MI XL 7 A+ (Mg,Si0,) ERT 42 3/8 A+ (Si0,) NS R T DR
THb, 22DIF)2 T 9B Ak (Mg,Si0,) EXT 4L 3/81 R (Si0,) M7 XFER
7 AL (MgSiO3) NRIGT HHEERTHS, SN DMEERIE. BEDIHFZEM
TRE-EAPCERODEENKELELG>F-HREN SN TS, KEAK TIE.
CNLDHEBEREZEEREHE T CREICRETHEEHAT-,

EEX (X, AR-NE7A TITWL . N\YFRIZHEBINTWSTILFF7UEIILEEG
EREEEFXRA. BEEEEHETO X BFOHAEERA-. REREH
[XERLT= MgSiIO; MRZAL.. MERREDHAHEAMRBTTORLET HE
REBELL5-ODEMERERELI- BIELI-EDHKIEL. BAEXNTRIELT:
HAHEEEZ. EOREARBRANMEHIAA, TOREEI S, RELE-HBRSS
FDEHEREL -, ZEERFIBEICHEWTIE. ME-ME—BE or IMED
PAONEEREITITV., HEBIREREZR/EITREL -, ERFEDFMI
REFHTHDH[1,2],

FERDEBERNMN BRBILON-HERIIUTTHA[3.4],
SERBEHTORAF( > TALT7AL + AT423/84F

P (GPa) = 16.1 + 0.0064 x (T-1250) (K)
o984k + AF7q4anN/4 b > 7FXFELTAL

P (GPa) =22.0 - 0.0012 x T (K)
NOHDERMNS 3 ER(TALTARTALanNA—1 2T 998+
ATAI3NAR—TXERTAF) L 20GPa, 1700K THAZENRFELONT=,
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CeCoSi DEEERTICHITHEFHEBERER
Ordering Phase and Structural Transition of CeCoSi
at Low Temperatures and under Pressures.

JIF=E# ', EAGRX ' AEER2 HER . ME—,
HKEELE' BR50S, EBASRS. SF1EE"
1 EWIKR. 2 EURIK,. 3 RAYMHE. 4 BEKXF

TTHRDEABOEICKYBHLEHEREBEEZ R RIX(R= /1. 7= &
BER.X=p 7AvITHR)ENIOHT CeCoSi ITEEICHEWNTIEA S
P4/nmm DL EEETHAN[2]. P.~49 GPa THEHERREIZXYIFFHEMN
IET 9 5[3], £7= CeCoSi IR BUBF I F LIREIN TS FIREGE I
BZEHFERE To~12 K LT TH]. RE#HERFGE T EZER—ILERE T\
~9 K LAFTRY[6], 3 1 M. 5 W ABIFENZFNMEIZKY A~22 GPa,
P,~13 GPa TiH%k95[6]l, CNoMFE N, F N HOERMTEIDEREE
DEILXS, P.~49 GPa LDEZRZEHLMNIZTHEHBIT. 0~6 GPa DIEHER
B, 6 K~300 K DREELHHICKITHEESE TR X BEITEREZS L
>71=,

EEEDTIR X BREIFEERIIAVT L VBB KBRS A VYEVRTY
EJLtJL(DAC)ZRALNTHE A >1=, DAC (& BL-18C HED GM A EETH
L = 72oEIIWZEIZ 0.8 mm BELY 0.5 mm T3 A—2IE H100 tm Z ALV =,
CeCoSi [FHIFEREMRICLIZEDZEA =, EHEKIIAZ/—IL: T2 /—
=41 DREEFRERA., EHIFILE—FIEICKYRIELT=,

I, B INHEEEICSWOCHEGEERIERE ILFRAShE,Nof-. — A
P, IR ELBIBIEIZOTNT HIEMNBESHIIZHEY  OKADIMEEAIL 35
GPa~4.2 GPa THo1=. TNl P PKYE 1GPa LIEEL. 1BEHHERFE L A,
PTODEFREODEILIZ. EERBBENEWNEEZEZONDS, — AT, MEIZEK
BHIFEDHBHTEARDEFERDL caldEHEELITHALTEIN, BE
(23t BERFBOUGEIZH L TIEEMI BIERNAHSNT-,
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X-ray diffraction of semiconductor nanoparticles
with chalcopyrite structure under high pressure

KB £4£' XHF EX" M #—" B8 #8'
EiR 505", B RZL BEM XE° &£ k¥4 Wt BE®
'"ERIX2AIKEYE TR, °*KEK PF IMSS, * L KFEE

FEERF/HFIFEFHARXDRICKYRESLBERETESHE D BEKZE
LMFHZERES. ChoZfIALERBENGE DFEEMHENBRAICHTS
NTW3, ATRDLS5%HEEZ LD CulnS, F/HiF &, HAEEFUINENSL.,
EMTREZBHATRICEFLVO. CIS TEAMEF/HFOREBEMEEL
TIFEHSNTWS, FA—ILRZDEREMFTREEZEEH SN CulnS,
AgnS, T /RIFI. BETHEEHEBAFNAR—H—LEY, F/HFHED
B A —TFICTEDIEICKYF /R FEICEHEREERZHIETES, KA
PMFDRMRICKVH FHEEMEEZD_ENTEHA ., TOIES L RER
FORITREL-HEBMIZES, £ BAFOXRBEEIFT/HFE—
MHERRT A EL AL EDLSHEN-OENE, /R FICEHNEHNRT
BEIZKY., F/HFRIREERMICECSE DI ENFTES, T/HF
FEMOBEHEHICESMFHREREEREZHLMNITLHEH. GETIZH
WTAHLANASAMEEEZ L DFER T /R FDOEBEZTHELT -,

CulnS, F /R FRIIFZBEFEMBICEIBRR UMK X REIITHEREIE
5 2~4nm BBEDKESITHo1-. RKRETTIX. RIFH A XDFEEMNSTO
—FDE—ITIEH AN, TNODEIRIEHNSCEABRERTETRDOEET
HBHEFMEFR LT, CulnS, [ZDLY
TD SAXS FHIETHEH 2nm &
# 3nm DY UTILT,. FhEFNLH
30A . 9 W0AfHEICKELRE—Y
NEND, E—VE X T/ RIFE
FERICHUTHIEDEEZOND,
MET HELLE RS MIFAL.
RKEKETTD 30AH S 8GPa TH
28A L1iot-, CORERESETIC
BTHFEIEEN SR FREIEEEEC
KBIRILFT—DEHZUEEILE
RHLT-,
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High-pressure syntheses of novel lanthanoid
dodecaborides and their compression behavior

Bk F'FEXEE IWBEXE THRKE?. BAKES
1 VMR, 2 TWKRETL., 3 EHLH

ALEARDIEMEI. ROREICHLBEHRLGERIRIL—LD—IERL.
BAGEREBEDIEEYDEENMNONDG, TLT,. TOHELSBDFELHL
5, BEAREFROYESFICEWTEESINTWA[1], FLIEARVIEYIL.
EREMHEELTHONEERYMETHS, TOPFT. HLE 12 R"ViEH
(RBi)DfE@RBEIL, 12 RORIVFRA— (L A/\ERK) EF/F L ETFREZSTD
9% 24 BEIARORy— (UTE/\ER) BEZET55E8H4HY. Gd &Y
A RXDRKELEFTETRET—VRHICHRESES=-HIZIEEEERMN
AMNTHAZENTERINTWS, LIALELRS, KYHAXDKEL Pr, Ce
D 12 R 2IEMDERIZ DN TIFRESN TULGED o1z, BRICHRESN TS
GdB1, 8LV SmBy, DERKIEH[1,2]1h 5 F 389 5L, PrBiy, CeBi DA RLIZIE.
FUVEWENNDBETHLIIENHREINS, T T KAAETIE. L—F—
MEAFT AN ERT7UEILEIL(DAC)IZKY PrBy, CeBi; [CDULV\T, BRER
A HBFERRIUVERENDRFEEIZDONT., X BZDI5E=EER (KEK-
PF, SPring—8) > XAFS I3 (AichiSR) D#ERNOEREH =D Tk
T5, £ AEEEERDREEE L, BEREROIRISRI—5—D%
D PrBs, CeBg SLEERLI=FERIZDULNVT.DFT SHEICKARBEIERELDIC
HEIT D,

SEHk
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A unique multianvil 6—6 assembly for a cubic-type
multianvil press*

FEEEA ' MBEZ . BBE". SiAREX °. AEFMEA
1 BREKE, 2 FEIHEK). 3 RILKE. 4 BRERHAEE

KEK-AR ) NE5C 2B SN -F1—EvITILFT7UEIILTL X MAX-80
(X 2011 EEMSZEKXOMEAXNTIAILAE—RELGST-, ZERBHKR
AREMNSDMEZERAT S, TEE. 6-6 MEAXMNESNTLNS, KRR
RIITITD 66 MEARERETLDTH S,

TLRIZEBAEERETIIAWSTUEILDEIH S A XIZKYRET HE
BMNERLS, TUVEIWTSAVAVMIIHBEREEST S=6H. E—LAALH
DT VEIILKBITEITHALFELLY, 6-6 AR TIE—ERBT7VELTIAY
AVRSZRABTECDNIE. REENERETHIZEREBTUVEIL YA XEZ
EBE7tE JILEICEHITERS-H. EREHE KERIZIRRINT,

LHABIZ. ZEBRB7VEILDT7EOTILIZIETFR/N—FTH 1 BFHE@EEE
T35, —ERELDIGE ., BMiGY U TILRZEN 10 pEETTE, ZKB7
VELEED,. ZERBT VT IIVICHERN—YIEA—FAETHD, K-
T.R—&imHAXDZBBT7UEILERWSRERY., 6-6 ARITLTLEEN
TWAEIFE ALY,

FCT . RBAAKDTA)YNEREIZHIR T AL BRI RL
AB—kLT=, BIEIDHEN]ITIETSRAFYIPEEKNZMEFRWN =L —L%
FRAL. 7TV BELR/N—YEREERYAIRL. 72T IILEEZER
30 NETIZEMTELARZRBNL-. TDR. KRBTV IILERDY
DERARICKY., ELEZEBRBT7UVEILTSAVAVNERIELDD. 7T L
{E%% 5 N LIRIZEHETHEICHIILE, ik 6mm ZUEILZFALT
1500K T T 120 b RIENMML-HE. 0.13mm IED LK% 0.78mm D7 >
ELXyyTHRDIIRAONDZEEFTDIGEHTEER THIAL TS, 31T,
PEEK KYREETSRAFVvIEM POMERHL. 1500 K TT 120 FRTEH]
ML TCLRELGRFLXZRIITES,  NODRARICIIZERSAITYHR—LE
ENSDIEBZTELV =, PEEK. BEUVPOMIL—LEHAILITOT —KIEH
M-EEICHFEIEERMLHETINT,
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accepted for publication.
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In-situ observation of cation exchange process of
copper-sulfide nanoparticles
under high temperature and pressure

ER5UVS, RARITA, LHAH, BHEL, FHEE
ERIKRET

CulnS; HEDWRILTAR T /A FIEIEWEFIELFFTHEND, KIGE
M, BAETNARGEADCANEFINTNS. F/AFDRIKIZHELNT,
J:I_:jJliﬁ*”@ﬁ’¢ﬁﬁ%’|$ﬁ']7§~50)1t%%ﬁ BEICHE 3 ODZE#MTH

B EREEICKSIERHAIRILY—ELEEZSGE, BEET T, &
""rh@.—;l.\%:_/\oﬁﬁiﬂzb\#_ 5. F-R#IC, BESETTEBFEH
FINSKTBAEIHEBEZTIENED -6, BFREDIRBPHFA A —F)
D DEILHEIFTES. TIT, BRIZHEDFETIEEONALER -
RBREEDT/ATDRIEZHEL, BEETICEITAWMILTHRFT/HFD
BRFEDHEILZHIELTLS.

AR TIE, AFAUREIZKY, Cup,S F/HIF% CulnS, F/FiFIZErR
IESEDHIEERA, TORGBEZTDGEHEEITLHIEFZENELE.
CulnS, 7 /R FDHERBEIIFHETHS CurS T/ HFDHBRBEEITIKE
FTEHEDN, INETOMETHERINTWS[1]. 2T, B#HELESDH Cu,-S
DIERBEZXE A THIEIL, BEETIZHLT, Cur,S F/8FE In F45
— b, RIS SHET, CulnS, F/RIFDEREITLY, hFAURKIRIATES,
AT X BERAVTEDOZEREL-. EEBRIE, PF-AR DE—LS41> NE5C
[2HEWNT, Fa—EYIT7UEILTLA(MAXS0) L 6-6 RMEEEZRALV -5
BEET X BZDIGEHREERZTITo-. X ERF/\2—21F, B X REF
BABREBRZEZANV IRV —DEUEICKYITo .

BHHELTARA R Cu-S F/HFZRAL, HEREDELGS InFAI—RE1:1
DEHEETEEGLE-IDZHEFEMEEL, 5 2~4 GPa, 350°CETHD R ZH
BETDOEHRL-. TR, KA CurS [FILARICERRBL, TDRA
FAURBICKYIET & CulnS, MERSN AT EN DM of=. F-, HENE
LMEE CulnS, MEREN LT LN EA DA oT-.

[1] Kuzuya et al., J. Colloid and Interface Science, 388 (2012) 137.
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Ultrafast lattice dynamics of laser-shocked titanium
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Titanium (Ti) and its alloy show high strength to light-weight and superior
corrosion resistant. Hence, those materials are used in a wide range of industries
and applications such as automotive, aerospace, medical equipment, marine
equipment, etc. Ti possesses a hexagonal close-packed structure (o-phase) at
ambient condition, while it transform to simple hexagonal structure (w-phase) at
high-pressure conditions. A formation of ®-phase leads an increase in strength but
reduction in ductility resulting in embrittlement of materials. Therefore, it is
essential to reveal the o—w phase transition behavior under dynamic loading for
using Ti materials in applications.

Previous shock wave profile measurements and post-mortem analysis
revealed that the a—o phase transition started from 10.1-11.4 GPa (giga (10°)
pascal), and the w-phase was quenchable. In these experiments, the response of
high-purity (>99.99%) Ti to shock loading induced by plate impact techniques
(strain rate of 10* s1-10° s~* and shock duration of micro (10-%) second order) was
investigated. However, impurity and time scale of loading can affect the phase
transition behavior.

In this study, o—o phase transition in Ti under nano (10-°) second order
loading is being investigated. The target materials are high-purity titanium
(99.99%) and commercially pure (CP)-Ti (99.8%). The dynamic responses under
loading are observed by nano-second time-resolved X-ray diffraction (XRD)
method. Up to now, the experiments on CP-Ti have been conducted. The time
evolution of XRD patterns showed the occurrence of a—® phase transition and
subsequent @—a reversion. The behavior is different from the results of previous
micro second loading experiments. Detailed dynamics will be considered with
combining the data of shock wave velocity measurements. The experiments on
high-purity Ti will be carried out next. In our poster presentation, the lattice
dynamics of Ti materials under short-time loading and the effect of impurity will
be discussed.





